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l'~ CRITERIA
,

Basic criteria adopted for the South Dakota /HUD radiation level
j certification program will be drawn from two established sources.
j

i
| A. U.S. Surgeon General's Guidelines for Grand Junction,

d
Colorado, dated July 27, 1970. ,

-

!

! B. U.S. Environmental Protection Agency's Recc= Encaticns to
the State of Florida, dated June 8,1979.

.

Criteria #1 , ,,

.,

i Any weighted indoor Working Level (WWL) determined : e above
0.02 WL (including background) shall be classified as excei-'.9 :nat -

'
level the Adminis,trator of the EPA has .found acceptable in ter : cf

,

the increas6d long term risk of lung ca~ncer in the exp: sed ;::alation.
,

i
! See Note below. .

.

Criteria 52

If a weighted indoor working level measurement exceeds 0.015 WL',
an additional set of measurements shall be made on another da to verify.

such a reading to determine acceptability of existing risica.:Es. All '

measurements taken will be averaged to determine the 'a..1.

Note: When annual average air concentrations of rador, decay products.
are less than 0.02 WL, remedial action required tc re:uce such
concentrations to as low as reasonably achievable levels should
be taken.

'
,

.

O

\
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METHODOLOGY I

(For existing residences)

t
Ir. determining acceptability of a residence for federallyn

[ s;;::rted financing in Edgemont, South Dakota and vicinity, the State
-}
I wili perfor:r indoor radon daughter measurements in the following manner:
r

5 measurement an air sample having a minimum volume of( 1. Tcr ea:
20 liters will 'be drawn through a 25 millimeter Millipore Type AA,

filter having a pore size of 0.80 microns. After an appropriate
-

period of decay, the filter will be counted for alpha activity
The radon daughter concentration in

-

with a scintillation counter.
Working Levels (WL) will.be calculated and recorded. .

i A House Closed Reading (HCR) shall be made in a ground floor orf 2.
I basement room after the residence has been sealed for a minimum

.

[
period of three (3) hours. Sealed means that all windows, doors,

To make the measurement. The Statean outside vents are closed.
Office- will en er the residence, opening the entry dcor only toI '

j If the HCR exceeds .

the extent that equipment and staff may) enter.i 0.02 UL, then a House Open Reading (HOR will be taken.
!

, The House _Open Reading will be made in the same location where the
,.

I
! 3. The HOR will be made while the room is being venti-HCR was taken.I. . lated at a normal level using available doors, windows, fans, etc.,
p :nat supply fresh outside air. Such ventilation shall be in use for'
i a minimum of 15 minutes before the HOR is taken.[

.

Weichtine Procedure:

_Each reading (HCR and HOR) will receive the following weignting:
.

7/12 HCR + 5/12 HOR = WWL:
0

k Tr,s 1.":'. shall then be used to certify a given resident's acceptability
In the Edgemont areafor further federal financing consideration.

seven months are chosen as precluding the use of outside ventilationi ,

?
' due to inclement weather.

The weignted indoor working level procedure may be bypassed by making4

a "nouse closed reading" to maximize conditions (worst case) to deter-4.
3

mine acceptability directly if the working level determination falls
'

[ below 0.02 WL.

An alternate method of deter:nining acceptability of a residence is5.
th2 use of data acquired by measurement with a Radon Indoor Progeny

} Integrating Sampling Unit (RIPISU). RIPISU data will be derived
RIPISU data acquired in

2 fr:m a minimum sampling time of 60 hours.j the period between November 15 and April I can be substituted for
i RIPISU data acquired between June 1 and September 30 can ,

the H R.
.;

be substituted for the HOR.
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(For Undeveloped Vacant Land)
i
*

1 Future raciatien exposures in structures built on a given tract of
|
|

land can be influenced by certain conditions. These can be largely
enaracterized by answering the following questions. .

1. Is the land minerali:ed with geological formations that contain
.

uranium decay chain elements in varying an3unts?
.

I

! 2. Is tne.ur.derlying geclogy sufficier.-ly disturbed by fracturing,
-

4

or otner perturbaticns which can enhance radon. seepage .

tunnelir.;i:n to the grcund's surface?and diffus

j 2. Has tne inv:1:vs: ra: of land been reciaimed, graded or previously
im;a:ted wits deocsits of ;hos;nate and/or copper slag that contains
uranium de:a; :nain elements 'in varying accunts?

.

'

4. L'ili the bu-idi .g materials used in subsequent construction of a,

structu-e cr a ;iven tra:t of vacant land contain a sufficiently
icw enoucn level of uranium decay chain elements? (Normally, this

*

is tne case if non-waste materials are used in fabrication of
building materials.)

#

15 de ermining ac:e;tability of a given tract of land for its utili-
:Iticn as a fe:eral'.y finan'ced project site in Ecgement, South Dakota
and vicinity, the State will handle each evaluation and certification on a
case by case basis, Tr.is is due to the complexity of parameters that need
to ce c nsiderec in the process.

Mathods tnat can be employed by the State to perform these evalua-
tions wiii normally inciude:

1. gamma scintiliometer grid surveys; -

surface soil sampling and ground coring for radicanalytical deter-2.
minations;

'

char cci canister or scintillation cell monitoring of radon diffusion3.
and seepage to grcund surfaces;

use of aerial racicmatric or other radicanalytical data to determine4.
existing backgr:und gamna radiation.

Sae Figures 1 anc 2 for clarifying data, definitions and depictions
concerning tnis protocol. .

b
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UNI STATES (' EXCornell
*

*
NULLEAR REGULATORY COMMISSION "j

,'E h ,dw /
4 TARehm _d k j. e WASHINGTON. D.'C. 20555 ED0 8241 -M y ;j w

March 13, 1980 VStello.
HShapar

CH AI R f.*A F. j{ggg

WJDircks,NMSS

fk[y- Elva Leins
EATrager

The Hor.:rable Gary Hart, Chairman hc RScarano
'

Subccmittee on Nuclear Regulation > Elva Leins
Cc=ittee on Environment and Public Works SECY80-0159,

t United States Senate CA
1. Washincton, D. C. 20510

Dear Mr. Chairman:

This letter is in response to your January 16, 1980 request for information -

en .';RC activities concerning the health and safety of residents near the
Edcemor.t uranium mill. In the following, we outline the problem and the

' ap;rcpriate solution as perceived by the NRC.

There are two concerns related to the Edgemont mill tailings: one concern
has to do with the decomissioning of the mill site, and the other is related
to the cleanup of offsite tailings. The inactive Edgemont uranium mill site,
including the tailings, must be decommissioned in an acceptable manner. The
Edcennt uranium mill is under an active source material license to the
Ter.nessee Valley Authority (TVA), and the NRC is currently preparing an
envirar.: ental impact statement (EIS) regarding TVA's proposed plan to decom-
mission the mili site. The proposed decommissioning plan includes moving the'

tailincs from the mill site to an impoundment at a location more remote from
the residents of Edgemont. This proposed impoundment would meet present NRC
criteria. '!e feel this part of the problem is being resolved in a timely.

ma r.ne r . TVA is now completing the purchase of the new impoundment site' to
suppcr: the start of decc=issioning work during the 19E0 construction
seascn.

The cleanup of all offsite tailings locations which were identified during
the course of our activities related to the environmental review of decommis-
sicning the Edgemont mill involves a two-step process. The first step is to
ccrolete the radiation measurement and evaluation program to determine what
remedial action is necessary. Second, the remedial action program must be
carried out.

-

As ycu ncted in your letter, we have been working with the Environmental
Frc:e::icn Agency (EPA), TVA and the State of South Dakota on the radiation -
measure ent program in Edgemont to define the extent of the offsite cleanup
prcbler. The initial measurements are proceeding cn the basis of evaluating
these structures suspected of having the most sicnificant problem. The
resJits of radon dauchter measurements Fade insice houses suspeC ed to be
c:r.:a-irated with tailings revealed significan:ly high levels of exposure to
c:c.:;ir.:s of one of the houses. This house has been vacated, and we are
war i c to complete the screening procram as quickly as possible to determine
whi:n cther suspected structures have significant radon daughter levels.

.

muu t a w
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,, The Honorable Gary Hart -2- --

The initial radon dauchter grab sample screening of the remaining suspected
structures should be completed by the end of liarch 1950. A more comprehensive
lor.g-term conitoring program will follow to detemine if remedial action will
be necessary for any borderline cases. Of the already conitored structures,
cnly the one noted above had radon daughter levels sufficiently high to
recuire the residents to move out.-

?

! The tonitoring has progressed to the point of identifying five structures
; that are likely to require scoe type of remedial action. Only one of these

(the one evacuated) is suspected to have tailings beneath the structure;
tailings at the other locations appear to exist around the structure where
they can be easily removed. We would estimate that no more than about ten

,

additicnal locations will have tailings-near, but not under, the structures. .

The cost significant problem in reaching a final solution to the problems .at'..

cffsite tailings use locations in Edgemont is that no one agency is clearly.

respcnsible for perfoming the extensive conitoring required or for taking
-he re edial actions V:hich might be identified. He have requested the
Cesartrent of Energy's (DOE) assistance in this catter by letter dated
Jar.uary 16,1980 (copy enclosed). He have not yet received a response, but
re-bers of DOE have indicated that there may be legal constraints that would
reclude their assistance in this matter. We are discussir.g with other

federal agencies the cuestions of who should administer the remedial actions
and how they should be funded. However, it should be r.oted that federal
assistance for reccdial actions at the Edgemont site is not provided for in
the Uranium Mill Tailings Radiation Control Act cf 1978.'

We hcpe this information answers your questions on this catter. If we can be '
cf any assistance in the future, please contact me.

Sincerely,

Orisir21SiGO*03'I
JohnI.J.hsarne
John F. Ahearne

Enclosure:
Letter to R. Clusen, DOE, fm -

H. Dircks dated January 16,
1920 Identical letters sent to: Senator George

McGovern
b::: Ruth C. Clusen, 00E Senator Alan Simpson

Richard M. Fr=eman, TVA Senator Larry Pressler

Cleared with all Cmrs. by SECY C/R

__

c,. w .ia:0/n"sS p
.

SsCY OC.A 4 .. . .

,Q..m 3yer. . .:ccessSl!. .s6 h ... . . .g
-c i-: J.ll.230 .?/.12/.80 . ...

u c n o s u 3 a i m .. m s uo t v.s. cov cio.ucr.r en mrir.c cr rict: 2979zas xs
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MEMORANDUM FOR: Edgemont Remedial Action Pmgram Files (FIN Ho. B-2217}

I w 5 4| |T -
FROM: Greg G. Eadie n-

Uraniun Recovery Licensing Branch Ipi
.:. .

kii-
'

SUBJECT: REMEDIAL ACTION PROGRAM FOR EDGEMONT, SOUTH 4 k ib

Background

At the request of the U. S. Muclear Regulatory Comission (NRC), the
town of Edgemont, South Dakota and vicinity was surveyed in early k.gs~

i

Hovember 1978 to determine if uranium mill tailings from the former
Edgemont Uranium Mill had been used for off-site construction purposes.
The U. S. Environmental Protection Agency (EPA) conducted the surveys
using a specially shielded gama radiation detection system mounted in a i .; -

van type motor vehicle. A similar survey had been conducted b 5..
and comparison of results between the two surveys (y the EPAi.e., N

in 1971-72
1971-72 and 1978) indicated a total of 60 possible tailings use locations
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
limit this system's use and require more detailed gama radiation
surveys at each suspect location.

In December 1979, the EPA provided Radon Progeny Integrating Sampling
Units (RPISU) to the State to conduct measurements of working levels %^
(Lt) inside those structures identified as game anomalies (i.e., above
background radiation levels). As of June 10, 1900, the following 9

distribution of WL's has been reported for 31 structures surveyed (note i.?

that not all of these structures are gama anomalies).

>0.10WL -- 4 structures
! >0.05kt -- 5 structures

>0.03WL -- 6 structures g..
>0.015WL -- 4 structures

-

less than 0.015ht -- 12 structures %. ~

..

lii",

| !b
l

' t

-

.

U

_ _ _ _ _ _ _ _ _ _ _ ..__________ __________________________ ______________ ____________ g:omcE >
'

-

$URNAME > _
_ _ _ _ ___ _ __ _ _ ____ _ _ _ _ _ _ _, _ _ _ _ _ _ _ _ _ _ _ ,, _ _ _ _ _ _ _ _ _ _ ,, _ _ , _ _ _ , _ _ ,

{;ous> ____ _ _ _ _ _ _ _ _ _ .. _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

feRC Form 318 (2-76) NRCM O2040 c u.s. GO V E RNMEN T P Rt N TtN G O F Ff C E: 1 76_e 34 732
t
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Also, the Department of Housing and Urban Development (HUD) has become E<

involved in requiring a grab-E sampling at any structure in Edgemont _.

prior to guarantying federal mortgage monies. Therefore, in order to is
fully assess all possible locations having elevated radiological conditions, ~nl

M(.|
the following programs, as shown in Figure 1, shall be conducted in the m

vicinity of Edgemont, South Dakota: "

%
I. Grab Working Level Measurements (HUD/ EPA Protocol) - 1x

A grab (i.e., brief sampling time of about 5 minutes or a 10 to 20 .]
liter volume) sample to determine the radon progeny concentrations M
(in WL) should be completed using the Thomas method for analysis. .7

This grab WL sanpling shall be conducted based on the HUD/ EPA i

~

@
protocol (see Enclosure 2) in the following manner:

1. The structure must be in the " closed-up" condition (i.e., all '
'

doors and windows shut, and no air conditioning or heating
.

a
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 c.g.

occupancy, e.g., the bedroom or finished basement area of a
residence, or the main working area of a comercial building.

"
3., If the inside grab WL exceeds 0.033 UL, such a structure shall

then be resampled. If upon confimation 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 gama
radiation survey and/or soil sampling programs shall be completed
as discussed below. -

, _

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

.

II. Gama Radiation lieasurements ..

tt
A portable gama survey meter (e.g., micro R meter ) shall be used {.k
to complete the gama radiation measurements both inside and outside

"
-

of the structure. This survey meter shall be cross-calibrated with
a Pressurized Ionization Chamber (PIC) in order to provide realistic f5 -
exposure measurements. This survey shall be designed to detect the @t.
presence of any possible residual radioactive material under, E
within or around the structure. A map shall be provided indicating y
all locations having above background radiation levels. This G.
survey need only be perfomed once for each structure. ?."

9

[.5
1::

_ _ _ _ _ _ _ _ _ _ _ , . _ _ _ _ , _ _ ______ JkJ.OFFICE > , _ _ _ _ _ _ . , _ _ _ _ _ _

$URNAME > _ ,_ ,_______, _ _ _ _ _ _ _, , , , _ , , _ , , , , ,, _ _ _ _ _ _ _ ,, , , , , , , _ _ ,

DATE > ,_. ____, , _ _ _ _ _ _ , , _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ ____
.

MRC Form 318 (2 76) NRCM 02040 c u.s. cow smuucwr paiw risc op ric e: ,,7e-esa 7ez
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III. Long-tem Radon Progeny Sampling
um
*

Long-tem radon progeny sampling)using either the Radon ProgenyIntegration Sampling Unit (RPISU or the Measurement of Daughters
(MOD) sampling unit may be required in any structure having a grab m
WL in the range 0.01 to 0.033ht and a radiation survey indicating lifthe presence of residual radioactive material or an exposure rate "

less than 20 pR/hr above background. Such long-tenn radon progeny
samples shall be collected for at least 100 hours, every other ..r
month, for at lease six samples during a yearly cycle. - ?

.

IV. Soil Sampling :

#Soil sampling, both surface and at depth, shall be completed at
.specified locations to detemine the concentrations of urania -

decay chain series radionuclides (e.g., uranits:, radium-225, thorium- #

230andlead-210). The lower limit of detection shall be at least '

O.50 pCf/ gram of soil for radium-226 analysis which shall be used -

to detemine compliance to the regulatory standards. Bore-hole
logging to detemine the presence of radium-226 at depths of up to

,

8 feet may also be required. :
.

V. Engineering Assessment :

An engineering assessment shall be completed at each stucturc $1ch - -

exceeds the EPA's standards for uranium mill tailings cleanup
(i.e., as proposed in 40 CFR 192 of an annual average ht greater '

than 0.015 or having radium in soil greater than 5 pCi/g, or a
gama radiation exposure rate in excess of background of 0.02
mR/hr). The assessment shall provide a detailed map of all residual

~radioactive material deposits and volume estimates. Such information
may be obtained by ganna radiation survey techniques, bore-hole
logging techniques, or soil sampling and analysis.

Odginal Signed'by
Greg G. Eadie

-

-

Uranium Recovery Licensing Branch Ik
Division of Waste Managment

.

Approved by: Odginal Signed by

Ross A. Scarano, Chief
ti)1)

Enclosures: ~

1. ~ Figure 1 -

g(2. Interim HUD/ South Dakota Padiation Survey Protocol

8/12/80 #

OFF|CE > __N & __s__- . $_ - . - -_ NLY - ----_ - - ~~-~~~~~~~~~- ~ ~ ~ ~ ~ ~ ~ - ~ ~
'

RAScaranoSURNAME > ___ .v. _ _ _ _ _ , ,_____ _______ _ _ _ _ _ _ _ ________.. _ _ _ _ _ _ _ _ _ __

DATE> __b /_B_0___ _.__. .._Bld/B0____.. _ _ _ _ _ _ _ _ _ _ _ _ ____ _ _ _ _ _ - -- - _ _ _ _ _ _ _ _ - b_
NRC Form 318 (2 76) NRCM 02040 c u.s. co V ERNMEN T A RIN TIN G O F FIC E: 1976-434 782
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ENCLOSURE 1 .

,
;

i.
,

i
*

.,

FIGUFE 1 REMEDIAL ACTION PROGRAM FOR EDGEJ10NT, SOUTil DAKOTA
,

! ,

Greater lhan s .,
.i VE RIFIC Ai!ON

ENGINEERING ASSESSMENT EPA Standards j REMEDI AL Acil0N g PROGRAMn-- GAMMA MAPPING
- SOIL SAMPLING Less Than
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Mr. R. Perkins . . . WMUR c/f REBrowning ~ *~Battelle Pacific Northwest. Laboratory: Project WM-40~ JBMartin .

.. P. O. Box 999 PDR GWKerr - -

~,

~ ..

99352 .DCS_

Richland, Washington ~ ~ ~ ~'-~ -

~'

Dear Mr. Perkins:
-

- . " - . . ... . . .._-:..
- -- ' - ---

.

.=.w .. .
..

c". Enclosed for your review is the plan we have developed for the off-site -

#
remedial action program at Edgemont, South Dakota. An earlier version .tc .1 i. = .

of this action plan was. reviewed by your staff infomally and coments . - - 4 :.;.r;.;=
.

.? were incorporated. Please note that the grab working level measurements. +=J-- "n
'W noted on page 2 of the plan are compatible with the HUD/ South Dakota ~ ; . ..f.; ~.i-

-Radiation Survey Protocol. 1 -- - - - % --
. . ,

: :.:'' '
~ ' '

. .. . .._ .

..

We expect to be able to initiate the program shortly and would like to
~

.ggg

have your concurrence in the plan by September 2,1980.
.

.

-

.:.
~"'
..

Sincerely. - *-
.

,

. . - original Signedyf u.y.
_

. John B.-Martin, Director i ".m....
Division of Waste Management .
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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
1816 Lincoln Street ~ ~ ~ ~ ~ i

Denv'er, CO 80203
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0 ~~ lEMORANDUM FORT Edgemont Remedial Action Program Files (WM-40)
'~

L a:.;
=

. ..;:
. ...A.. .

Gregory G. Eadie
~ j:. p.9;is

. FROM: ~ . :.~ Uranium Recovery Licensing Branch .? 1
r .

q.
y .}.

.

y g.

-. SUBJECT:~. MEETING WITH BPNL TO DISCUSS REQUIREMENTS OF. . . .j : dr- ...

RE!EDIAL ACTION PROGRAM FOR EDGEMONT, SD
'

ex

vs<

= : .-ATTENDEES: R. A. Scarano - NRC'
. . . ~

G. G Eadie - NRC
' -

"- - -1 E-+ a ..

5 _ 3 R. Perkins - BPNL .. .--

J =mi. _ .. i. N. Wogman .BPNL o _. :#.s
.t

. P. Jackson - BPNL . .]... 7
'= +1"

_

,

PLACE:. WFUR .- Willste"B1dg., Silver Spring, 'HD' 1.

sis

. ~ . TIME:|~ 9:00 a.m. to 4:00 p.m. on August 14, 1980 gi
-nnc

. .. W.
- This meeting was held to discuss the program requirements under the 50W *

- (B-2217) issued to Battelle Pacific Northwest Laboratories for the um
' remedial action program for Edgemorft and vicinity, South Dakota, lhe

- following items were discussed in detail: --

1, Statement of Work (B-2217) work required for each of the four

" .2 .

.
tasks and the overall reporting requirements. ##

:"E-- =.
.

_ . , . _ . - . .
.

. .. __

Working Level protocol. . . . . EM"
- m

. _.

3. . Engineering Assessment reports such as the ARIX Inc. reports w.w

!. . '7 for 19 structures in Edgemont, SD.
A

,
_

4. NRC's remedial action program. y;.;
..

_

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

The following items were agreed upon at.this meeting:. .
-

.

~: :- : . ".= u = .
.

w
i C. .. g. 1.. NRC will" expedite the issuance of the 50W (B-2217) and' funding' .. ~ Dii

"

authorization by August 23, 1980.

2 BPNL will prepare a draft Form 189 response for the 50W (B-2217): &
and transmit to NRC for approval by August 27, 1980.

amce n - 2 -- ._ _ _ _ _ - __._____ _ _ _ _ _ _ _ _ _ _ _
.__ _____

g %______ y-t
-p

sumur > _____ ___________. _ _ _ _ _ _ _ _ _ _ _ _ _ ..____________. - = = = _ _

'- one> .__ __ _ _ _ _ ____________.. _ _ _ _ _ _ _ _ _ _ _ _ .. _ _ _ __- -______. - - - -

*
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.

3 BPNL will evaluate the HUD grab-WL protocol with respect to U~
air sample volume and filter type to assure reasonable accuracy =

~ at the 0.015 WL value. A letter report shall be issued ~ ' ~ " *
discussing results and conclusions.

3.. .;.J. -- 3..-
-'

--

. .: u . . :. , . . - - -

.

.+ - 4. BPNL will proceed to develop the written protocols for grab-
.

.

.. .

'
WL, radiation surveys, and soi.1 ~ sampling and analysis techniques. - m;7

. .'L
' '

. . .

. - .e - b5. BPNL will check into the possibility of initiating'sub-contracts * 4
. . for such tasks as engineering assessments and also the' construction /

.

. clean-up remedial engineering work. HRC will check with TVA
c,

. 'and the State reganting available construction firms...
_.

>; ^,

. .., . = . . . +: .. --e. . :+ ..-::- =. "
-

... 6., .BPNL will obtain legal opinion on the need for " release foms" "~' ~
.. &:54

. . . .from owner / occupant of residence in order to gain entry to
.

t 2.1. __ . perform radiological surveys, soil sampling, etc.; to perforw"- ~ f .

m....

. . engineering assessments; and to perform the actual remedial
. .

m --
. . .

1.; actions... NRC legal staff will review such BPNL legal documents.
--7" ~

= 1.
.

-

. . 7. A tentative date of the week of September 8,1980 was set to '

~ ' z
- -

2 . have BPNL personnel, and mobile laboratory and equipment ~
~. ~;

arrive in Edgemont to initiate the remedial action program. '

. .:...

5[ A tentative date of September 2,1980 was set to have NRC. -

- '

N BPNL and the state meet in Rapid City, SD to' discuss the
Edgemont remedial action prgoram; to be followed on September 3

f'1980 by a ' Town Hn11 Heeting" in Edgemont for the press and
general public execrning the remedial action program. '

. _ . .

+=

". ~. 3' '
origitaisisnedWW -
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Gregory G. Eadie . -:.
. . ?" l

. . ::.
- - -- -

Uranium Recovery Licensing Branch .:, !
.,

._
.. Division of Waste Management E ?"|

~ A: . - |.:. . |;L
-- - +" ;1|'

-

. . cc: R..Perkins - BPNL'
_

--:

- ..a
- _ - -

-- -|
~'

J. Richardson - SD .
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*Department of Health p
DIVISION OF ENVIRONMENTAL HEALTH I
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,

Mda/W/
Randy Brich
Environmental Specialist III
Radiological Monitoring Program

RB/drn.

-Q o
-

9-;
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GEadie pub 7
HPettengill

! Dr. N. A. Wogman, Manager hero n g; Radiological & Inorganic
JBMartinChemistry Section
BFisher

! Battelle Pacific Northwest Laboratories -

1 P. O. Box 999
; Richland, Washington 99352

.

t

[ Dear Dr. Wogman:

I have reviewed your monthly report for the " Environmental Cleanup Standards".

1 (B-2216-0) for January 1981, and have the'following coments:

1. The proceedings of the January 21-22, 1981, Workshop on
" Radiological 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: The RPISU shall be considered
to be the standard instrument for measuiing 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 RPIS' .J

(b) Page 1, lines 12 to 15: Delete these two sentences and
substitute: "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 sampling) 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
measursents as follows:

... .. ..... . .. . . .. .. ..... ......" . .. .... .. ' . * " . . " * . . . . . . " . * . . . * . ' .'.. **. '. *

*
...t... . ..... ..... ....... .... ..... . . . . . . . . . . " ........ . ... " . * " * " *

D ATt k
. . . .... . . . .. ............ .... .. .. ... . ... .. . . .... .. . . " . . . . . . . . . . . . . " . . . . . "

[ " * "'" M "C" 'tf/d3/@dhPlfhmi RECORD COPY " ' " " " "
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Dr. N. A. Wogman -2-
-.- -

-g
-

-..

W.L. = I tjWj i

T

\
where --- )

.. 7T = time weighted Working Level - -- - -..

tg = sampling time for ith staple

Wt = Working Level for ith sample

T =ti+t2tn = total sample time which must be '

4 greater than 100 hours
l (c) Page 1, lines 16 to 27:

Delete these sentences and substitute:

.

i
! "In order to compare working levels, as measured by the RPISU

.irersus the track etch device, one track etch device shall be'

i 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 result
from the track etch device which was exposed for the entire
one-year period. A minimum 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 instrument subject to the
approval of the NRC.

3. 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 .progenyydisequil
from airborne particulates such as uranium ore .ibrium and to exposures . ._dust. Since the
available calibration 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 trackl

etch device to provide Working Level determinations (i.e., radon
| progeny concentrations) as discussed above must still be documented

and approved before the NRC would authorize the substitution and
use of any track etch device instead of the RPISU instrument.

.

emer>
i ............. .... .......... ......... .. .. .... .... ...; 3anNaut) .. .. ...... .. . ... . ... .. . ..... .. ...... ........ ........... .......
| ........ ...... .. . .... ..... ... . .... . ........

carc)
. ,, . . .. . ... ... .. .. .. ... .. ............ ..... ..........

... . ...........
............. ...... . ..... . . . ...... ...... .. ... , , ,, .....,,, .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .eC romu va nn am.ior se nut _, n ,- ,- e m . .. ------ -
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Dr. N. A. Wogman- -3- MAR 6 1981

|
f

These considerations were discussed with V. W. Thomas on February 23, 1981; i
-

but if you have further questions on these matters, please contact me on [
; (301)427-4541. [ i

,

1

| Sincerely,
I J

- Qgiginal signed b[

! Gregory G. Eadie
! Uranium Recovery Licensing Branch .

Division of Waste Management

ec: R. Perkins, PNL '

P. Jackson, PNL*

V. W. Thomas, PNL
,

'

l
'

i
,

. -

.

.

5

d_-

.-
.

-

-

- |

i

.

f

3/5/81
/ / ..

,J..'.. ....WMUR fff
WMURemec) , WMUR
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.os . cy GEa HPetten fl RAScarano
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SUP9ERY AND CONCLUSIONS

\Y
This Draft Environmental Statement (DES) was prepared under the direction of the staff of the'

U.S. Nuclear Regulatory Comission (NRC) and issued by the Comission's Office of Nuclear
Material Safety and Safeguards (PMSS). The Department of the Interior (DOI), Bureau of Land

I Management, 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 decomissioning project operations, the proposed action pemits the decom-
missioning of the existing uranium milling facilities at Edgemont, South Dakota, including
removal or cleanup of mill buildings, removal of tailings sands and slimes from the
mill site, and removal of contaminated soil from the mill site and local environs!
It is estimated by TVA that approximately 2.1 x 106 MT (2.3 x 106 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 un impoundment,
located 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)
~

[ including 104 ha (258 acres) at the disposal sitse,12 h~a (30 acres) for the haul road to
be constructed between the mill and disposal sitf. and the 86-h (213-acre) mill site],
plus the potential removal of at least 17 ha (41 acres) of ponderosa pine and surficial
soil east of the mill site and an unestablished, but small, area of surficial soil in the
Cottonwood comunity. ~ The latter two areas have been contaminated by windblown tailings
(see Fig. 3.3).

All disturbed areas will be reclaimed and revegetated. The title to the tailings disposal
site will be transferred 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 listed in detail in Sect.1.5, "Results of the
Scoping Process.' These concerns include staff, public, and individual issues for which
analysis and ass nsment were necessary. The major categories of concern were that

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

'

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

O c. monitoring of project operations shall be adequate to rapidly detect any health
i and safety or environmental problems, either onsite or offsite, so that additional
i 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;

iii
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g. the socioeconomic effects of the project be fully considered; and

h. all feasible alternatives for deconnissioning and the effects of such '

alternatives be considered.

4. For the proposed decommissioning project, the following alternatives were conddered:

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

$. b. Alternatives for deconnissioning: the staff considered

mill site deconnissioning alternatives.*

alternative metSis of tailings disposal.*

.
' alternative tailings disposal sites.*

alternative disposal impoundnent designs.*

alternative seepage control meatures, and*

* waste transportation alternatives.

The staff evaluated the applicant's proposed deconnissioning plan in relationship to the above
alternatives. The staff conclusions and reconnendations are as follows:

For the proposed tailinos management plan (Sect. 2.2.3.7):
,

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

b. The proposed tailings disposal site and impoundnent cover design provide adequate
long-term protection from wind erosion.

c. The conceptual design to prevent long-term water erosion apoears adequate. The
staff would require that detailed engineering studies be performed and submitted for
NRC review and approval before final construction.

d. The staff would require that the tailings impoundment embankment be designed to rneet
the requirements of NRC Regulatory Guide 3.11. " Design. Construction and Inspection
of Embankment Retention Systems for Uranium Mills" thereby ensurir.g embankment
stability even under plausible earthquake conditions.

e. Present evidence indicates that the bottom of the proposed tail,ings impoundment is
separated from the nearest confined aquifer by about 170 m (560 ft) of relatively
impenneable shales. Therefore. the contamination of a major aquifer by seepage from
the impoundnent is considered remote. The staff would require that the applicant
either demonstrate that the shales forming the proposed impoundnent base and sit.ies
have a maximum permeability of less than about 1 x 10 7 cm/s (0.1 ft/p ar) or W M -

a clay liner meeting this permeability standard over the base and sides of the impound--
ment.

IIf a clay liner is required, the applicant will define foundation requirements. *
determine whether subdrains and filters are needed, and establish criteria 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 frcm the impoundment
would be minimal and pose no threat to water resources.

iv ,
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f. 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 doctanented inspections and monitoring to confirm the adequacy of the
stabilization methods implemented. '

,

,
"

g. The thickness of the proposed final impoundment cover would minimize the potential
for root or burrowing penetration into the tailings and would reduce enhanced galmne
radiation to below background levels. Radon exhalation would be reduced to levels

Y 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 oro.iect:

a. The mill buildings deconunissioning plan proposed by the applicant (i.e., selective
decontamination and/or disposal in the tailings impoundment) is acceptable to the
staff,

b. The staff found onsite stabilization of 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.)

'

c. The staff approves of the applicant's general plan for mill site deconsnissioning
but recognizes that there will be increased erosion and sedimentation downstream of
the site, particularly during the stonnflow events. The staff believes that, follow-
ing stabilization of the streambanks, sediment levels in the stream will return to
background levels.

d. 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 reconinends that the applicant work in cooperation
with the South Dakota Department of Game Fish, and Parks,

e. 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 acconinodate wildlife as well
3 as provide livestock forage.

f. The applicant reports that sufficient suitable topsoil exists at the disposal site
y for reclaiming all disturbed areas. The applicant would like the option of using
1 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
7

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.

I
!

*
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5. From the analysis and evaluations made in this Statement, it is proposed that in the
license amendnent authorizing decomission'ingof the Edgemont mill and site, the applicant,

j be required to conform to the following conditions: *

| a. The applicant shall implement the monitoring. programs specified and recomended
; in Sect. 4.2 and develop and submit for review an Environmental Monitoring Program /

designed to evaluate the radiological impacts of the action. *4

i
! b. The applicant shall implement the mitigation measures specified and recomended

in Sect. 4.3. f

. c. The applicant shall establish a program that shall include written procedures and -

instructions to control all decommissioning activities.

! d. Before engaging in any activity not evaluated by the NRC staff. the applicant shall -

prepare and record an environmental evaluttion 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.

e. If unexpected hamful 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 elininate or significantly reduce the hamful effects or damage.

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

a. As a short-tem 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 ham to plants, animals, or humans. Monitoring
will provide early detection of such events, and all practical mitigation is planned.

b. Land disturbance will occur on 207 ha (514 acres), plus an undetemined amount of
land [ including at least 17 ha (41 acres)] frcm which removal of windblown tailings is
required. Portions of this land will not be subjected to reclamation for up to

i seven years. Following successful reclamation, there will be a net gain of 52 ha
I (127 acres), plus the undetemined acreage presently contaminated by windblown
| tailings, available for use. This is because the present mill site [86 ha (213 acres)]
I will be available for use, while the impoundment at the disposal site will only

encompass 34 ha (86 acres). However, the, disposal site will be available to indigenous,

wildlife.I

c. The maximu:n amount of groundwater to be used for the project is 1.29 x 105 m3
(105 acre-ft) over a five-year period. This will not affect local or regional ,

supplies. After decomissioning, the water in the alluvium under the ' claimed
mill site will remain chamically contaminated (mostly sulfate) and unfic 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 q

| site. A sediment pond will be used at the disposal site. The decontamination and g-
| 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. .

d. 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 comunity

i

I services will undergo stress. Federal monetary assistance has been requested to
aid in mitigating impending impacts.

1
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e. 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.

1 Aquatic biota in the reach of Cottonwood Creek through the mill site will be destroyed.
After reclamation, the diverse aquatic connunity upstream will repopulate the mill;

i site. No. aquatic effects of consequence are expected from other decommissioning
activities.y

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 te seen from the table, the predicted dose from the decommissioning -
operations is less than that from natural background in all categories.

7. 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.
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1. PURPOSE OF AND NEED FOR ACTION

.

'

1.1 INTR 000CTION

This Draft Environmental Statement (DES) is issued by the U.S. Nuclear Regulatory Comission
I (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, decomissioning of the mill and mill site are required under NRC rules and
regulations, and alternatives for conducting these activities are the subject of this Environ-
mental Statement. This document has been prepared in accordance with Comission Regulation
Title 10, code of Fedem1 Re f.ations (CFR), Part 51, which implements requirements of the
National Environmental Polic 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 understanding of environmental consequences and to take actions that will
protect, restore, and enhance 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

fulfill the responsibilities of each generation as trustee of the environment for*

succeeding generations;

assure for all Americans safe, healthful, productive, and aesthetically and culturally*
pleasing surroundings;

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

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

achieve a balance between population and resource use that will permit high standards ofe
living and a wide sharing of life's amenities; and ,

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

1.

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 decomission 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
Reporti (ER) to the NRC to support the decomissioning application. In conducting the required
NEPA review, Comission representatives (the staff) met with the applicant to discuss items of
information in the ER, to seek additional information that might be needed for an adequate
assessment, and generally to ensure that the Comission 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
6 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 specifiedi
i in NEPA Section 102(2).

1.2 SUMARY OF THE PROPOSAL
"

.

On August 16. 1974 TVA purchased an existing mill [together with mineral rights on about'
; 41.000 ha (101.000 acres)]inEdgemont.SouthDakota. Because the mill site does not meet

present NRC criteria for siting of uranium mills. TVA proposes to decomission the mill as
described below. I

Approximately 2.1 x 106 MT(2.3x106 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 mill site to the proposed tailir.gs disposal site approximately 3.2 km

1 (2 miles) to the southeast.
''

-

.j At the disposal site, a diversion system will be constructed to divert uncontaminated offsite
i 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 reconte red and topsoil will be added; the site will then be revegetated. It
is expected that decomissioning 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 decomissioning. Moreover, the Uranium Mill Tailings Radiation Contal Act of

| 1978 (PL 95-604. November 8.1978) establishes the role of the NRC in establishing and enforcing
; requirements for the decontamination, decomissioning, 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. .

sfons of the Clean Air Act, as amended;" the Clean Water Act, as amended;5 the Solid Waste
f Disposal Act as amended;6 and the Safe Drinking Water Act amendments to the Public Health

Service Act;Y 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 8

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 ccncern floodplain management and
wetland protection.

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

. .

TaWe 1.1. Appliemble perndts,liseness, or approvais'

Permits, licenses, or approvels Granting or approving authority Status
.

Approval for disposei of nonrediological State of South Dakota,orlocal Approvels will be pursued upon

demolition solid westos (i.e., roofing, authority identification of weste types,
estimated quantsoes, andlumber, blocks, brick, metsi, etc.)
disposal site selectionf

Approval for disposal of domestic State of South Dakota or local Approvels to be obtained

or municipal type solid westes authority

(i.e., paper, garbees, glass, etc.)

Approval for disposal of miscel- Environmental Protection Agency Approvals will be pursued upon

laneous nonrediological (EPA), State, and/or local authority identfication of weste types,
estimated ouentities, and disposal* hazardous" and/or " problem"
site se6ectionsolid weste (i.e., oils, grease,

solvents, polychlorinsted biphenyls,
caustics, etc.)

Soccan 404 (dredge and fill permit) U.S. Army Corps of Engineers Undetermined at present

4o1 Certifica-lon (dredge and fill permit) State of South Dakota Undetermined at present

Historical clearance State Historic Preservation Officer Cleerence secured

Advisory Council on Historic Need not espected

Preservation

Threatened and endangered U.S. Fish and Wildlife Service Completed

species consultation (Department of interior)
8 Will be submitted as applicable

Prevention of Significant EPA Region Vill
Deterioration of Air Quality ,

Preconstruction Review
(fugitive dust)

National Pollution Discharge EPA Region Vill Permit application will be submitted
as applicable following finalizationElimination Standards permit
of design end mitigation plans

Approval of plans and South Dakota Department of To be submitted as applicable

specifications for water Environmental Protection following finalization of design

pollution control f acilities and mitigation plans

8LM.TVA land negotiations are not a part of the permittmg process.8

" Authonty could be State of South Dakota, Departrnent of Environmental Protection, Office of Air Quadity. if State implementation
Plan revisions incorporating the Prevention of Significant Deterioration provisions of the Clean Air Act Amendments of 1977 are
approved prior to permit issuance.

%

e

.

1.4 NEED FOR ACTION

I Congress has found (PL 95-604, November 8, 1978, cited as the Uranium Mill 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 radnn diffusion into
the environment and to prevent or minimize other environmental hazards from such tailings.

Title I 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 Edgemont Uranium Mill, although a licensed facility, has not operated since August 1974.. .

The mill and tailings 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 II of the Uranium Mill Tallings Radiation Control Act of 1978 authorizes the NRC, after
the effective date of the act, to enforce on new licenses or relicensing actions decontamina-
tion, decommissioning, and reclamation standards for uranium mill and mill tailings sites.

,

The applicant's source material license (SUA-816) is on timely renewel and was amended to
.

i require submission of a decomissioning plan for the Edgemont mill and associated tallings.,

; The Tennessee Valley Authority has committed to comply with the NRC branch position on perform- &

ance objectives for tailings managements and the NRC guidelines for facility decontamination.30 I
'

,

s

Because TVA no longer proposes to mill uranium at this site, the expeditious disposal and *

stabilization of mill tailings and contaminated material in a safe and environmentally sound
manner is in the public interest.,

t

1.5 RESULTS OF THE SCOPING PROCESS

i
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 issues,

concerning this proposed project.

During 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 issued a Federal Register notice requesting coments by interested
parties on the project and set a pubile 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 being the disposal of such wastes in a manner that would prevent potential ,
human exposure during the foreseeable future.

2. Potential short- and long-term adverse effects from the project should be examined and
mitigating 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 regulations in sufficient detail to ensure
that such requirements would be met. ,

.

At the public scoping meeting, the applicant sumarized the proposed project, and coments were
solicited from the attendees. The staff also requested additional written coments. The

.

following specific generic issues were raised at the scoping meeting: .

1. specific treatment of radiological issues, including

present levels of onsite radiation and radon release,
, 7*

4

present ' radiation levels from windblown tailings in the Cottonwood comunity and*

other offsite locations.

increases in radiation release and potential radiation exposure and effects during*

mill site decomissioning, both to occupational workers and the general public, and

the radiation levels expected after decomissioning and reclamation both at the mill*

and disposal sites;
*'

.-- -

- ____ _ _ __ _ _._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _
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2. specific treatment of the radioactive wastes disposal plan, including

* criteria for the disposal site.
-*

preparation of the disposal site,*

I depth of burial of tailings and other wastes,e

1 preparation of the tailings and wastes for burial,*
.

' ** stabilization ~ of the disposal site, and
t

long-term monitoring requirements at the disposal site;' *
g

3. specific treatment concerning potential surface and groundwater problems, including'i

condition of the groundwater at the mill site after deconnissioning.*

water requirements for deconnaissioning.*

effects of removing slimes only.*

leaching by groundwater at the mill site.*

surface water and groundwater flow at the disposal site.*

groundwater levels at the disposal site.*

erosion by surface water during deconunissioning, and*

seepage control and monitoring at the disposal site.*

More specific suggestions were to discuss the following:

1. eventual disposition of the reclaimed land,

2. air pollution from project operations,

3. time period of project operations, and

4. jurisdictional problems regarding land use.

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

1. What are the alternatives for deconmissioning of the mill?

2. What are the radiological effects?
,

3. What are the effects on workers?

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

5. What are the effects on aquifers?

6. What are the effects on the local social and economic structure?

7. What are the effects on shallow groundwater under the mill site?

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

~staff, address these issues..

'4 Written connents 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 connents were:
.

Have the consultation procedures specified by the Endangered Species Act Amendments I. , *

of 1978 (PL 95-632) been followed?
! Impacts on vegetation from road construction should be considered. (*

! A Section 404 Pennit from the U.S. Corps of Engineers may be required.*
J

.

| * The plains top minnow (andulus sefadicus) 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 connents 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 postreclamation
.

' *

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 connents 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 monumenti *

was abolished in 1956.i

|-

The staff has addressed each of the above connents on the Edgemont decommissioning project in
the appropriate sections of the DES as noted. No comments were received suggesting disapproval -
of the project.

.

.

I

;

i

!

.

b.
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REFERENCES FOR SECTION 1

1. Tennessee Va11ey Authority, Edgemont Uranium Mit Decorvrissioning Plan Enviromental
Report, Docket No. 40-1341, February 26, 1979. Hereafter in this Environmental Statement,
the applicant's Environmental Report will be cited as ER followed by a specific volume,
section, page, figure, table, or appendix.

.
" Federal Compliance with Pollution Control Standards," red. Regist. 43(201): 47,707(1978).2.

'

3. 3A CFR Sect. 240.

4. 42 U.S.C. Sect. 7401 et seq. (1976).g

5. 33 U.S.C. Sect.1251 et seq. (1976). '

6. Ref. 4. Sect. 6901 et seq.
.

7. Ref. 4. Sect. 300f et seq.

8. " Federal and Federally Assisted Programs and Reports: Evaluation, Review, and Coordination,"
red. Regist. 38(228): 32,874 (1973).

9. hotear Regulatory Conerission Branch Pdeith on Uranium Mit Taitinge ,"mw ;.t,
May 13, 1977.

10. Nuclear Regulatory Connission, widatines for Decontamination of racilities and T.quipment
Prior to Release for Unrestricted Use or Teswrination of Licenses for By-Product, Source,
or Speciat Nuotear keerfal, Division of Fuel Cycle - Material Safety. Washington, D.C.,
November 1976.
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2. ALTERNATIVES INCLUDING THE PROPOSED ACTION

2.1 ALTERNATIVE OF NO DECOPNISSIONING ACTION

The staff considers that the alternative of no deconsnissioning action would place the Nuclear
Regulatory Consnission (NRC), the applicant, and other associated regulatory agencies in the

; position of not fulfilling their statutory responsibilities. This alternative is therefore
not legally or morally permissible. As a consequence, only alternatives for decommissioning
are considered.

5

2.2 ALTERNATIVES FOR DECOPMISSIONING

2.2.1 Agency considerations for deconsnissioning
.

Assuming deconsnissioning 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 Deconsnissioning of onsite buildinos

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 buildings and equipment to acceptable contaminathn
levels as specified in NRC Regulatory Guide 1.86 (Table 2.1).

_

6The applicant would also be allowed to transfer specific equipment to another licensed facility
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 decontamination is to return the mill
site to productive use after removal of tailings to a new disposal site. All of the uranium
tallings will be removed from the site. It is not known, however, to what extent the soils belcw
the tailings piles have been contaminated by teepage of tailings liquor and what quantity 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 limits 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 limits can only be determined
once the exact depth and concentration of contaminated material are known. At the Edgemont
site, such a final detennination will not be feasible at some locations until tailings are -

removed from the site. In detenniring exact cleanup limits, the major consideration will be
to ensure that resulting radiation exposures to individuals using the decontaminated land will*

be within current radiation exposure guideiines and as iow as is reasonably 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 reclaimed, *

mill site; i.e., residertial development of the site would not be permitted.*

.

2-1
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Table 2.1. Asempeshie surfees - levels
-

,

[ Nuclide* Aversea 8 Maximum # Removable .e8 8 6

.g ,

'i U-nat,88'U, aseU and 5.000 15,000 1,000
'I associated decay prostsets,
*I dem e/1oD cm8

:
3 Transurenics. 88'Ra,888Ra, 100 300 20 *

;j aseTh; aseTh,88'Ps
*

, 33,4,, i ns i, ,,, 3 :3,,
8

e dom /100 cm

! Th m ,888Th, **$r, 1,000 3,000 200
* a ,**a ,23 U,n n

*
ise g i a' t, and '8 8 ,<

8

8dom /100 cm*

~I Beterne emitters (nuctidos 5.000 15,000 1,000 - ~
-

with decay modes other than alpha

emission or e. : : fission)
ascent "$r and others noted above,

2; dem $ 7/100 cm

'

'Where surface contamination by both alpha and beta gemmagmittmg m, Aides exists, the
limits established for alphe and betawa omitting nuclides should apply independently.,

8As used in this table, dem (disintoyetions pet minute) means the rate of emission by
radioactive meterial as determmed by correctmg the counts por minute observed by an appropriate a

detector for backpound, efficiency, and geometric factors associated with the ins.rumentation.
2' Measurements of everage contaminent should not be averaged over more than 1 m , p,,

5 objects of less surface eres, the average should be derived for each such object.
88The maximum contammation level applies to an eres of not more than 100 cm ,

'The amount of removable radioactive meterial per 100 cm8 of surface eres should be
determmed by wipmg that aree with dry filter or soft absorbent paper, applying moderate
pressure, and assessmg the amount of radioactive meterial on the wipe with an appropriate -

instrument of known efficiency. When removable contamination on obiects of less surface eroe is
determined, the pertment levels 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 uranium
mill tailings are properly managed and controlled to minimize the potential hazard to public
health,

i
*

1. Sitino and desian period:

, .
Locate the tailings impoundment area remote from people so that population exposureso

I will be reduced to the maximum extent reasonably achievable.
t .

Locate the tallings disposal area so that disruption and dispersion by natural* *

; forces is eliminated or reduced to the maximum extent reasonably achievable.

Design the isolation area 50 that seepage of toxic materials into the groundwater *

system will be eliminated or reduced to the maximum extent reasonably achievable. *

i 2. Decongnissioning 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).

.

O
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3. Postreclamation period: '
_

Reduce direct gansna radiation from the impoundment area to essentially backgrounde
.

levels.

Reduce the radon emanation rate from the impoundment area to no more than 2 pC1.m-2.s-1*

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

; reclamation.

Before making recomunendations, 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. T95, R3E with minor portions in Sects. 7 and 18. T95, R2E (Fig.
2.1). The site is east of county road 6N and south of county road 6E. Of the total acreage
[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
f

Initial preparation of the proposed disposal 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 water at the shale-subsoil
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 *

.

Af ter 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 106 m3 (5 x 106 3yd ) 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 cf 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. The 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 I x 10" to 1 x 10-7 cm/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 soucontrol such sites.{ce of the clay liner material, although the applicant does not presentlyOnsite materials could however be employed for construction of the liner
provided they can be shown to be suitable for constructing a liner with a permeability of about
1 x 10-7 cm/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 ravel drain system along the base of the dike

g area as shown in Fig. 2.4. The drain will be compesed 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 cm/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
lifts to ensure proper construction of the dike. The final dike will be about 17 m (55 ft)
high and about 549 m (1800 ft) long. The f%al slope of the upstream face is planned at 4:1,
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 ~

licensing action will require that the final impoundment and dike designs reet the criteria in
NRC Regulatory Guide 3.11. " Design, Construction, and Inspection of Embankment Retention Systems
for Uranium Mills." '

Seismicity '

A detailed assessment of the maximum credible earthquake expected at the proposed disposal site
over the long term has not been made by the applicant. 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 '.ignificant 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 icng-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 Waste 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, crushed 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 ccn-
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 be implemented. The route will be designed so that curves and

__
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q

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 diviced portion of the'

haul road is constructed so that the majority of the runoff is in the median drain section of
the haul road. All drainage collected by the trench and median drain systems will be directed -

*

to Pond 10.

f Haul road operation ,

; The projected schedule of operations is discussed in Sect. 2.2.2.4. A fleet of up to twenty' .

j 45.5-MT (50-ton) dump trucks will use the haul roads. Vehicle speeds will be maintained at
levels determined safe according to road conditions and loads. Average speeds will rot exceeda

* 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.

1 Slurry pipeline construction and operation
i

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 tallings 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
i disposal area. 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-diam
(8-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 reads. 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 Mill site decomissionino

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 mill site and in the Cottonwoodi

Comunity (Fig. 2.1). Initial surveys indicate a contamination of about 31 ha (82 acres) of
these neighboring 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'

soils 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
l ditch. The Cottonwood Comunity areas would be cleaned up during the final decomissioning ,

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 m3/s (320 cfs) and are expected
to protect the tailings areas from flooding during the decomissioning operation. The ditch
will be gently sloped and vegetated to minimize erosion.

.

______ ._ _
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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

Office building FeV building

Mobile equipment shop Electric shop
,

and storage shed Crusher and sampler building.

Reagent warehouse Shaker car building
Scale houseg Fly ash pump house
Carpenter shop 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 detennined 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. Items 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.

Dismantling. 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 bottom.
Salvageable items, utilities, insulation, and nonsupporting interior walls will be removed
first; then nonsupporting exterior walls, roofing, supporting walls, and, finally, structural
supports will be removed. All foundations will be excavated in conjunction with the removal
of contaminated soil. All 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 106 MT (2.3 x 106 tons)
of uranium mill tailing solids. Infiltration and' leaching subsequent 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 (Fi The estimated quantities of
materials (including building and mill process materials)g. 2.9).to be removed from the mill site to
the final tailings disposal impoundment area tre listed in Table 2.2. The staff feels that the
estimated volumes may be too large, especially those for contamiaated subsoils, and that further
studies and decomissioning project operating experience may lead to some reduction in these
estimates.



n n .~. - ;.
. a. . .,. ., ... . ... .

. . n ...... .

3puw.exm, .,an=,w;:w.7 w;qu.;w; =.;mx;;;ww;w

_

z.

2-14

. '

ES 5149

PONU 2

Q\\\ \\J ) ll' !

\ .

-

N v

\

j 's
' .~ J

,

I
*

j f
vo s / .

Gi g .

# ** ll o. k-! A' -

J t
[g A0 F Mobile eau'pmenti

e w Truck NO compound
6 # I ramp /.!

[ 3, a[ niater
tower ;og

& N.Q ER
& FEET
e ** B 0 C

A
E 3C y' ; ;'

,

E Q 0 too
,

Feet stoM ares y METERS

f// m W
AREA CONSTRUCTION

2
A = MAIN MILL BUILDING 40,000 ft STEEL FRAME
B = "FeV" BUILDING 480 ft2. STEEL FRAME
C = ELECTRIC SHOP 576 ft2 WOOD FRAME

2 MASONRYD = OFFICE 2,890 ft

E = CRUSHER AND SAMPLING BUILDING 1,824 ft2 STEEL FRAME
F = STORAGE SHED 432 ft2 WOOD FRAME

2
G = RAILROAD CAR SHAKER 2,040 ft STEEL FRAME
H = FLY ASH PUMP HOUSE 204 ft2 WOOD FRAME
1 = REAGENT WAREHOUSE 1,120 ft2 GTEEL FRAME

J = MOBILE EQUIPMENT SHOP BulLDING 1,840 ft2 STEEL FRAME -

K = SCALE HOUSE 740 ft2 STEEL FRAME
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Fig. 2.8. Mill building locations. Source: ER, rev. 1 Fig. 2.2-1.
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Table 22. Tadings and reisted metensis present on site

Volume Weight * .

Area Material
3 3m yd torm

Pond 1 Sand taile ngs and slimes 172,000 225,000 371,250

Pond 2 Sand taifings and 123,000 161,000 265.660
) stabilization cover

Pond 3 Siimes 245,000 320,000 528,000.

Pond 4 Sand tailings and siimes 81,000 106,000 174,900

Ponds 7,8,9 Sand tadings 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 160,000 221,000 364.650
(Area A) statulization cover

,

Area B Sand tadings and 90,000 118,000 194,700
stabilization cover

East pde Sand tadings 474,000 620,000 1,023,000

Cottonwood Creek Creek channel 23,000 30,000 49,500

Subsod8 Contaminated subsod 914,000 1,196,000 1,971,750
,

Mill structures Contaminated structures 297,000 380,000 641,850
and equipment

Safety factor (10h a 327,000 - 428,000_ 706,200
~

.

O Total 3,599,000 4,707,000 7,766.560

4

* Assumes an everage of 1960 kg/m3 (330 lb/yd ) of material to be moved.3

8Assumes 1.8 m (6 ft) average for contaminated subsoil below interface and & bout 502.000 m /m3

3(200,000 yd /ft) of contamination.
Source: ER, rev.1, Table 23-1.

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 overlapping
of slurry disposal and truck disposal operations as conditions in the impoundment area permit.
Figure 2.10 delineates the decomissioning schedule in detail.

In general, the tailings removal will
site to the southeast corner (Pond 10) gradually progress from the northwest corner of the millto 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. .

.

Removal by slurry pipeline

The applicant will provide criteria for determining the suitability of materials to be.trans-
ported in slurry fonn. It 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 fonn. As cleanup operations con-
tinue, other materials meeting the suitability criteria may be transported by the slurry method.

.
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I

{ Topsoil and stabilization cover material will be iemoved from Pond 2, the AEC pile, Area B, and
the east pile by truck as tailings are transported to the repulping plant near the east pile.f

j Continuous operation of the slurry transport system will necessitate the stockpiling of tailing
.

, sands at the pulping plant.
I
'

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 li

A decant barge will be used to recover about 3960 liters / min (1045 gpm) quids will form, a pond. of the liquid.
,

which is then returned by pipeline to the repulping plant (Fig. 2.12). The remaining liquids,#

I about 985 liters / min (260 gpm), are lost to recycle by entrainment in deposited solids, by
j 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, e
and from dewatering sumps around the mill site. The applicant has a water appropriation permit'

*

from the State for the unsite well. *
.

i Because the majority of the contamination will be concentrated in the tailings, removal of the
4 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 the4

rubble from mill structures and equipment placed in the bottom of the area. This, the applicar.t
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 recomends 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 fom a sloping beach, the staff
recomends 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 comence, 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 pemit 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.

i

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.s

Truck removal of contaminated material from the mill site to the impoundment area will be over2

j the specially constructed haul roads described in Sect. 2.2.2.2. Water from the onsite well
2

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.i

emissions of fugitive dust during transport. Adverse weather conditions such as high winds,
excessive precipitation, or freezing temperatures may temporarily halt the transportation
process. Removal operations are expected to continue approximately 6 months per year for
2.5 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 fiD material will be used as needed to obtain the proper configuration
fo" 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
Creek, 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
acconinodate 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. All flow from Cottonwood Creek will then be directed through the diversion channel.o
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 mill site. When the creek has been
reestablished in its pennanent channel, any remaining contaminated material will be removed.
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2.2.2.6 Final mill site removal operations

Pond 10 cleanup

Tne removal of tailings and the decommissioning of affected areas will generally progress from
the northwest to the southeast (Sect. 2.2.2.4). Pond 10, which lies on the southeastern corner
of the mill site, will be decomissioned last. Pond 10 was constructed for use as an evapora-
tion pond during the later phases of the mill-operatir.g life, and no tailings sands or slimes
were directly deposited in Pond 10. Contamination in Pond 10 will be limited to soil and
overburden in the dikes and the pond bottom, scme 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..

*

All contaminated materials will then be removed to the impoundment area.

Cottonwood Comunity .

As discussed in Sect. 2.2.2.3, areas of the Cottonwood Comunity 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
decomissioning 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 detemined 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 live-
stock forage and (2) restore the riparian comunity of the rechanneled portion of Cottonwood
Creek, providing habitat for indigenous wildlife and improving the scenic quality of the creek
(ER, Sect. 4.6.3.1). The applicant's plans to meet these objectives, as sumarized 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 material 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 ,

the necessary fill material. Any borrow areas will be contoured to blend with surrounding land
- foms.
.

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 in.) 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 noted above.
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l

.} Seedbed preparation and seediro
,

The site will be disked to roughen the surface and reduce compaction caused by topsoil appif-
cation. The time of seeding will depend upon completion of site and seedbed preparation.

'* If seeding is done during late sunner 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 -

the seed and to aid in moisture retention. The mulch would be anchored with a disk or *
-

j sheepsfoot roller,

i If recontouring is completed before late May, the prepared seedbed will be seeded with 54 kg/ha ,

(48 lb/ acre) of barley, rye, or oats. This annual crop should minimize wind and water erosion
y' ' and provide both organic matter and cover for the reclaimed sites until early fall, when the -

i grass /forb mixture (Table 2.3) can be seeded. This annual crop will be. cut to prevent produc-
p' tion of seed that would compete with the reclamation mixture. The reclamation mixture will be

seeded directly into the existing stubble.
6

Other areas not innediately 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 fomation.

'

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 165 ft) will be planted a plains cottonwood (Pop (Elaeagnus anquacifolia), chokecherry
ulus sargenci) sapling in place of a

willow or peashrub. In the outermost band, Russian olive
(Prunus virginiana), and buffalo berry (Shepherdia argencea) 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 lbs/ acre) of nitrogen and 91 kg/ha (200 lbs/ 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 against disruption during long-
tem disposal. Any areas of ponded water remaining after completing deposition of tailings

,

1 and contaminated materials will be removed or allowed to evaporate. Then the entire impound-
ment surface will 'a contoured and compacted. As shown in Fig. 2.2, the impoundment will be

l 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 obtained

from onsite excavation or offsite borrow areas.
|
| The cap will be designed to limit the radon-222 flux to 2 pCi m-zis-1 as specified by the FGEIS ,

|
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 from exposure caused by such .

' things as erosion, root penetration, burrowing animals, and h'; man intrusion.2 The cover will
! have a " crowned" surface so that all precipitation will run off into the natural drainages
I 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
l The objectives of the applicant's reclamation plan for the disposal 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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Table 2.3. Seed mixtures proposed for revegetation

Quantity *
Species

kg/ha Ib/ acre

Mill site

,' Westem wheatgress ygropyron smithil 7.5 7

var. maanal

Thickspike wheatgrass M. dasystachyum 4 4

var. Critana)y
Slender wheatgrass M. trachycau/um 4 4

ver,primar)

Russian wildrye (E/ymus/unceus 7.5 7

var. vina/I)

Louisiana sagewort Meremisia ludoviciana) 1 1

Saintoin (Onobrychis vicisefolia) or 4 4

yellow sweet dover (Melilotus officinalis)

Total 28.0 27

Banks of Cottonwood Creek - undergrowtn

Streambank wheat 9rass Waropyron ripsium 11 10

var. sodar)

Western wheatgrass (A. smithii If 10

var. rosana)

Yellow sweet clover (Me/i/orus officinalis) 2 2

Total 24 22

/
Disposal site end borrow areas

Western wheatgrass (Agropyron smithii 7.5 7

var. rosana)

Streambank wheatgrass (A. ripsium 7.5 7

var. soas)

Thickspike wheatgrass (A. dasystachyum 4 4

var. critans)

Sand dropseed (Sporobolus cryptandrus) 1 1

Blue grama (Boure/ous pracilis 1 1

var.lovington)

Russian wildrye (Elymus/unceus 1 1

var. vinal /)

Loussiana sagewort (Artemisia tudoviciana) 1 1 ,

|

Sainfoin (Onobrychis viciaefo/ia) or 4 4*

yellow sweet clover (Melilotus officinalis)
- -

*

Total 27.0 26

.

* 8 Pure live seeo.

Source: E R. Tables 4.6-5 and 4.6 6.

|
|

l

|
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. (
Site preparation*

I 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 topsoll 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 11 on the northeast and
southwest sides and 0.5% on the northwest and southeast sides.

4 .

. I
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

j 8in.). 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 perrerttage 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 ifranium Mill 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-tem 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-
sioning action in reducing the environmental impacts of remedial measures and in restoring themill site to productive use.

Within the framework of the criteria, various alternative deconsnissioning plans may be formu-
lated. All such plans may be divided into major elements including mill she cleanup, disposal '

site selection, disposal impoundment design and site preparation, waste transportation, wastei

'
stabilization, and site reclamation. Each of these elements may affect the overall viability
of the decomissioning plan. Therefore, each of these elements will be examined for its impact
upon the viability of the applicant's proposal and other plausible decomissioning plans. The
results of the analysis and the staff's recomendations are presented in Sects. 2.2.3.7 and
2.2.3.8.

2.2.3.1 Mill site deconinissioning alternatives

Mill site deconunissioning 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 deconsnissioning
of the mill structures and equi;xnent. -

Alternative A1: 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 radioactive
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 deconstissioning prove unfeasible, the main mill building and the remaining
support buildings would be demolished as in alternative A1. The decomissioning and continued
use of buildings and equipment would provide economic benefits and conserve valuable equipment,
wh'ile 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.
1.

Alternative A1: Continued restricted use of the main mill building with selective
decontamination and utilization of other buildfr'es

For this option, if the complete decontamination of the main mill building proves unfeasible. -

the applicant suggests that the building still 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 industriab use would
postpone indefinitely the final deconslissioning of the facility. Therefore, monitoring and
financial surety arrangements would be required throughout the life of the mill building.

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

-

.

O2.2.3.2 Alternative methods of tailings disposal
i

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 caterials 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 3 m (5 to 10 ft) above the surroundings [ average elevation 1056 m
(3465ft)]. The materials in Pond 10 along with its dike, would be removed to the low poirits
of Pond 7.

Alternative Blb. 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 B 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 ccres). ,,

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 soil 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 reclamatics 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 radioactive 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 Bla or Blb were to bei

selected, approximately one-half to two-thirds of the 86-ha (213-acre) mill site would be'

i

}

,
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released for unrestricted use. The stabilized disposal areas will meet
direct-gamma-radiation limits specified in the FGEIS on uranium milling.the radon-flux- andHowever, a major'

I disadvantage with onsite stabilization is the continued presence of radioactive 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-
tenn stabilization of the site is highly questionable. Therefore, de staff finds onsite

,

1 stabilization of tailings and contaminated materials to be unacceptable.

Alternative B2: Offsite disposal of tailings and cortaminated materials -

Under this alternative, all tailings, contaminated soils and fill, and mill debris would be -

' removed to a specially 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 from 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
tallings, 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-tenn tailings disposal. A later
engineering evaluation conducted for the applicants considered nine additional sites, for a

i total of 25 potential 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
perfonnance 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 scarcity of suitable earth for use as stabilization

i
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 106 MT (7.8 x 106 tons) from 2.3 x 106 MT (2.6 x 106 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 successful isolation of all wastes which could reasonably be expected to -

be generated in the decommissioning 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 included 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.
.

e
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Table 2A. Losesion of afternetwo teilings sites*

Distance from
Site Site Edgemont mill site *

numtwr location * g
,

1 Sect. 6. T96, R3E 1.2 o.75i

| 2 Sect. 8, T95, R3E 3.2 2.o
j . 3 Sect.18. T98, R3E 3.5 2.15

* 4 Sect. 3, T95. R 2E 5.5 3.4

| 5 Sect. 6, T95. R2E 11.3 7.o
6 Sect.14, TE, R2E 8.5 5.3,

7 Sect.11. T7S, R1E 17.1 10.6.,

8' Sect.1, T7S, R1E 20.o 12.4
9 Sect. 2, T95, R2E 4.8 2.95' lo' East side Rt. 52 near Provo 8.8 5.5

'
11 Sect. 20. T8S, R 3E 8.3 5.15

j 12 Sect.18. T8S, R3E 8.8 5.45
* ''

13 Sect. 23. T8S, R2E 6.3 4.25
8 1 |oo ares 16.5' 1o.25, 14 9

15 sect. 20. T7S, R2E 15.3 9.5
16 Sect.15, T7S, R 1E 17.1 1o.6
17 Sect.14, TOS, R2E -8.8 ~5.5
18 -25 T115, R2E and T11S, R3E Not given

" Ford, 8 econ & Davis Utan Inc., Enyneering Analysis of Mill
facility Decommissioning and long-Term Tailing Stabilization a: a
Remon Disposef Sin, Eatement Sin, Eagement Soun Dakota,,

prepared for the Tennessee Veney Authority, Chattanooge, Tenn
January 1979, Appendix E, p. 2.

8 Ford, Secon & Davis Utah Inc Enynneres Asenesment of
onecoue Uranium Mill Tailing. Gatement Site, Edgemont, Soun
Dakota, prepared for the U.S. Nuclear Regulatory Commission.
Contract No. E(o51) 1658, May 1978, pp. 8-to. /

'Openst mine area.

Alternative Cl: Site 2, ephemeral drainage basin, Sects. 8 and 17 T95, R3E
(minor portions in Sects. 7, 18. T95, R3E)

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. T95, 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 tilis basin, drainage '

eventually flows eastward into the Cheyenne River. The configuration of 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 sa

The closest residence to the site is a ranch house about 2.4 km (gebrush; there are1.5 miles) to theno trees.

1 south. There is a barbed-wire fence 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 tne 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 Cl) is preser.ted in Sect. 3.7.1.3. *

.t The applicant proposes to construct a partially belew-grade impoandment 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 '.

(if required) ar.d 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-tenn 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 10-7 cm/s (100 to 0.1 ft/ year). This
sequence of relatively low-penneability geologic materials should help to protect local ground-
water supplies from long-tenn seepage from the impoundment. However, the staff reconynends 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 foundation or parts of the foundation do
not meet this permeability criterion. then a clay liner will be used to ensure that contaminated
waters from the tiilings do not seep into the groundwater systam.

Private haul roads can be constructed between the mill and the disposal site so that contamin-
ated materials will not h- transported through populated areas, thereby minimizing the potential
for accidents and publir 're to the contaminated materials and eliminating disruption of
normal traffic on publi Transportation costs are relatively ldw because of the short
haulage distance and ass lower fuel consumption. The site location also makes slurry
pipeline transport of saru ngs a feasible alternative - an important part of the proposed
course of action, which cou.w . .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 grazing and wildlife uses may be pennissible.

.

'

The site is preferred by the applicant and considered acceptable by the staf..

.
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|

Alternative C2: Site 7. ephemeral drainaae basin. Sects. 11 and 14. T75, R1E

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 (comonly 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 small 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-cTay and approximately 10% fine sand. Imediately underlying the
topsoil to a depth of about 2.6 m (8.5 ft) is a light 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, contains thin seams of
fine sand. -

BedrockatthesiteisCretaceousage,anittheSkullCreekshaleexposedatthesurfaceis
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 nonnal to bedding planes.s 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 likely 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 fill material
for construction of the dikes and final tailings cover. If 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 aqJifers from long-
tenn seepage from the impoundment. In addition, the site is remote from the Edgemont population

,

center and the reclaimed site would be available for limi+~1 use.
,

A disadvantage of this site is that the impoundment wou 4 squire 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, alt %h these would be of a short-tenn nature. Removal of the estimated
7.1 x 106 MT (7.8 x 15 tons) of contaminated wastes would require about 370.000 trips using
19-MT (21-ton) du p trucks (slurry transport would be unfeasible primarily because of the
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distanceinvolved). This extensive transportation impact on public roads and through the town
4 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 Sa:t. 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,

1 due to transportation through a population center (Edgemont), the staff concludes that this -

i site is less favorable than the applicant's preferred site (alternative Cl). *

4

.

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

This site, located 20 km (12.4 miles) northwest of Edgemont, is bounded on the north by the *

line separating Fall River County from Custer County and on the north and east by the Harney
National Fnrest. This location was the source of much of the uranium are fed to the Edgemont ,
mill and has large open-pit mines. Of the three large open-pit mines in the vicinity, either

Darrow p(its 1 and 3 or pit 5 could be used as a disposal location.75 ft) and are ringed by piles of the overburden removed to mine the ore. Only sparse
The pits vary in depth up

to 23 m
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 bottom of the pits is about
1170 m (3840 ft) above mean sea level. Access into the bottoms of the pits could be developed
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 femations of
lower Cretaceous age. Field observations, reference research, and information provided by the
applicant indicate that the formations at the site are, in descending order, the Skull 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 coninon. 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 sorae 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 forr. ions near the
water table. Appropriately desig1ed 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 to
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 Cl).

^
Alternative C4: Site 3, ephemeral drainage basin, Sect.18, T9S, R3E

The site is located about 3.6 km (2.25 miles) southeast of the city of Edgemont in Sect.18
T9S K3E. The site lies west of county road 6N and imediately to the southwest of alternative ,
site Cl.

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, well-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 siith 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 1l64 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 m3/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, negligible evidence
of flooding, and natural wind protection afforded by the ridges herdering the site. In addition,*

these ridges would provide natural abutments for the impoundment dike.

." One disadvantage of this site is the acderate to high erosion potential due to the relatively
steep limestone and shale slops forming the western and northern borders of the site. Another
disadvantage is that be aase of the relatively small impoundment site area, the impoundment
dike would have ta De significantly higher than at other sites to contain all of the wastes.
In additio9, 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 (Cl) in terms
of location and disposal site development, the cost for the impoundment, material transportation,
and mill site decomissioninQ is assumed to be essentially equivalent to that for alternative Cl.
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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 have been examined by the NRC staff for their suitability in long-
term management of tailings.2 Of these, the alternatives for decommissioning the Edgemont mill
include above-grade disposal, partially below-grade disposal, below-grade disposal in a mined- ,

t out pit, and below-grade disposal in a specially excavated pit.
.

s

Alternative D1: Above-orade 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 tallings 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 tt'e 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-tenn 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 ensurc impoundment integrity. For
these reasons, stabilization of tallings 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 02: Site selective / engineered partially below-grade disposal with special
design and site features

Although tailings veuld be deposited partially above grade, judicious selection of the disposal
site and careful impoundment design for long-tenn stability may make this alternative roughly
comparable to below-grade disposal concepts (alternatives 03 and 04) 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.2

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 reclamation 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 3.11 are
followed).

6. The tailings disposal area is not sited near a geologic f ault.
C

_ _ _
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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.

3

Positive topographical features (minimal upstre&m 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
considered in the site selection, and the impoundment design would seek to exploit them as much

I 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 It 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 creacing a depositional condition on top of the impoundment, the staff
concluded that it would be more beneficial to ninimize surface flows and associated water
erosion potential across the impoundment by constructing diversion ditches around the impound- ,

ment and by grading its surface to effect positive drainage away from the center. The stabili-
zation covar 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 disposal, 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 belcw-grade disposal with special design features can be designed and con-
structed to provide reasonable assurances of lcng-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 03: 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 Edgement area negatively impact
the feasibility of such a technique 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 stcrage volume exists in the mine pits for the
estimated total quantity of wastes is questionable. In addition, because potentially permeable
geologic formations are exposed in the pit walls and the exact level of the water table at the
site is at present undefined, a potential may exist for seepage of contaminated liquids into
the groundwater system. Installation of a clay liner on the pit bottom and sides would prcbably
be required t'efere pit disposal would be acceptable. Therefore, this alternative disposal
design is not censidered superior to alternative D2 for the Edgemont decomissioning plan.
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Alternative 04: Below-grade disposal in a specially excavated pit
|

6

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 could be constructed at or
in the imediate vicinity of the surface impoundment sites considered by the applicant (alterna-

t
tives C1 and C2). The impoundment configuration would be adjusted to avoid highly sloping

j terrain and drainage courses. If the shale bedrock alone could not provide adequate seepage
protection, a clay liner might be installed in tne 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 is the additional costs associated with the excavation of the
pit. With an assumed 3.6 x 10' m3 (4.7 x 106 yd3) of wastes (ER, Table 2.3-1) and a cost of
$0.92 to $1.30/m3 ($0.70 to $1.00/yd3) of material, the construction of a special pit at .,

alternative site Cl would add $4.3 to $6.1 million to the cost of the decomissioning. Because
a comparable degree of impoundment stability may be obtained with a specially designed 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 El: 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 pemeabilities of about 1 x 10-7 cm/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 perceabilities of natural
materials exposed in the ex:avation 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 or bedrock

Under this alternative, the impoundment would be excavated into site soils and/or bedrock to a
depth where the permeability has been determined to be about 1 it 10-7 cm/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 cannot 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, c?p, or ccver construction. A disadvantage is
that soil and bedrock conditions can vary significantly over short distances, and permeabilities '

measured at one point in the impoundment excavation may not be representative of permeabiliti!s
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 beI

demonstrated with a sufficient number of permeability tests and detailed field mapping of the .

excavation bottom that permeabilities across the entire bottom and sidewalls of the impoundment .

excavation are uniformly about 1 x 10-7 cm/s (0.1 ft/ year). Othemise 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 tallings as they are emplaced.
These fluids would be allowed to evaporate or would be decanted to a suitable evaporation pond.
The staff recomends that measures be employed by the applicant to minimize the amount of fluids
contained in the . impounded materials before construction of the clay cap and cover.

The design and in'stallation at the base of the impoundment of an underdrain system cap?bie of
dewatering the tailings to a greater degree would represent one such method of minimizing the
amount of moisture available to allow migration of contaminants from the impoundment to the

,

surrounding environment. |
|

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

&

Various solidifying agents have been suggested for incorporation into tallings so 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 mill tailings
would require the reslurrying and probably the neutralization of the tailings. -

A comon 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 j670 lb) of asphalt per metric ton of tailings.would be required to produce asuitable mix.

After the selected pretreatments, the tailings could also be mixed with cement to produce, upon
setting, a type of low-grade concrete. Properly designed, the sare facility could handle the
steps of required neutralization and concretion. One part of camat 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.8

Comercially 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, solidification of tailings and
wastes would be extremely expensive. Assuming a nominal cost
quoted costs range from $7.00 to $36.00/MT of treated wastes),gf $10.00/MT of tailings (comonlythe staff estimates that chemi-
cally fixing only the tailings would cost $23 million. Treating the slimes with asphalt or
ceme'it would cost between $3.1 and $4 million. These estimates do not inci d 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
staff, potential environmental advantages do not justify the extra economic costs.

'2.2.3.6 Waste transportation alternatives
! .

! Alternative F1: Conventional hichway 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 soil materiels, tne trucks would be.

equipped with heavy rubber covers, and washdown facilities would be provided. With an assumed
payload of 19 MT (21 tons), trucks would make 370,000 trips hauling wastes from the Edgemont
mill site. This number of trips on the public roads serving any of the disposal sites would
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 Cl. The staff does not consider this a
desirable Option and it should therefore be implemented only if ultimately unsvoidable.
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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 privete 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
j 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.
I From cost and accessibility standpoints, alternative site Cl 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.

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 decomissioning 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-rSad 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 C1.

- _

,

Alternative F4:- Conveyor syst' ems

Conveyor systems would offer environmental benefits similar to those of slurry pipeline trans-
port. However, increased construction costs and operational inflexibility 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 tracks at Burdock. 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 er
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 radioactive 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 olan
*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.

_

l. Siting and desian 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 disposal area so that disruption and dispersion by natural*

forces is eliminated or reduced to the maximum extent reasonably achievable.

.

i

b
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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 extent reasonably achievable.
~

2. Decommissionina operations and drying period:

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

3. Postroclamation period:;

Reduce direct genua radiation from the impoundment area to essentially backgroundi e
levels.

*
Reduce the radon emanation rate from the impoundment area to no more than 2 pCi m-2.s-1*

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

reclamation.
. .

Comparison of proposal with perforinance ob.iectives

Siting and design to ensure remoteness from people. The proposed disposal site (Alternative Cl)
is located about 3.2 km (2 miles) southeast of 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, depth 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
staff 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 erosion, embankment stability. '

earthquakes, and root and animal penetration would be minimized toth by the proposed impoundment
design and the natural characteristics of site C1.

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 (genera.lly from the northwest) and
should greatly reduce the potential for long-terra wind erosion. The impounded materials will be
covered with a minimum of 3 m (10 ft) of soil consisting of a 1-m-thick (3-ft) clay cap covered

,

by at least 2 m (7 ft) of unclassified fill. The impoundment surface will be graded and
revegetated. Embankment slopes will be covered with a suitable 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 probable maximum flood or, the Cheyenne River; therefore cv'

,

potential for water erosion at the site from flooding of the Cheyenne River is elimintM. The*

drainage area upstream from the disposal area is only about 18.6 ha (46 acres). For tv.is
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 filter materials.

_. - ___ _ _ _ _ _ , _ - _ _
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The staff recomends that detailed engineering design studies be perfonned and that final design
plans, cross sections, and material specifications for the proposed isolation courses, diversion
systtms, 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
impobndment dike 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 silty clay .

and bentonite seams ranging in thickness from 0.65 to 15.5 cm (0.25 to 6 in.) occur in the shale *

4

underlying the disposal site. At the boring locations, the seams ranged in depth from about 3 m,

' (10 f t) 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 natreal 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 recomends 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 -
dike to ensure that a suitable filter is established between the drain system and the unclassi-
fiad 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 settlement 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

i 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-tem 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 C4 imediately southwest of the
preferred disposal site,

5. Root and animal penetration. The thickness of the clay cap and cover materials [ total
about 3 6 (10 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 seeoage. Recent geologic information (Sect. 3.7.1.2)
indicates that the impoundment system will be separated from major underlying confined aquifers
by about 170 m (560 ft) of relatively impemeable 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 performi.nce 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. While the exact depth of excavation has not been established in the applicant's pre-
liminary 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 applicant has not and cannot adequately
demonstrate that the pemeability of the materials in the bottom and sides of the proposed

,

impoundment excavation will be unifomly 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 I 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 10-7cm/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 for the liner
would not undergo an increase in pemeability characteristics or deterioration of consolidation -
or stability properties when exposed to tailings impoundment solutions over the long tem. In
addition, tne 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 compaction 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. Drains 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 dispo ul 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 imediately after a sufficient
area of deposited tailings reaches final 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 potential 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 recomends 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 r3 don exhalation rate and gama 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 gama radiation from the tailings would be about*

3.6 x 10-7 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 5-1
* Elimination 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
maintenance 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 mou fications to the plan needed to meet the criteria, will be
presented in the FES.
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f 2.2.3.8 Sumary 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 disposal of such material in a manner to ensure long-term stability and
i 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.

'l 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 eros' ion,at that location *

,

over the long tem.
'

Of 25 potential disposal sites studied for suitability for long-term disposal. within 29 km
(18 miles) of the mill site (Table 2.4), alternative site Cl is preferred by the staff. It hasi '

been concluded that a tailings impoundment can be constructed at that site to meet all perfom-
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 02 (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 disposal 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 02, withot.t the extra excavation cxcense and
the environmental problems concomitant with disposal of the excess excavated materiah

The staff presently recomends +1ternative site Cl, the applicant's preferred site Although -

both sites C1 and C2 cantbe engineered to meet the performance objectives, alternative Cl is ,

preferable to alternative C2 because of significantly 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 milas) 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 disturb 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 proposs1 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 aqJatic biota in the creek through
the mill site in the short-term, but the staff is of the opinion that this action will have
significant long-term benefits by returning the creek to unrestricted use. All creek contam-
inants will be removed to levels determined by NRC in coordination with 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, no detectable effects on the

Cheyenne River or the Angostura Reservoir were observed. e 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 conseciuences.;

| 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-
structiori 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 recomends 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 orobably 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 an,1 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 staff 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 livestock 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-sustaining vegetation capable of
withstanding grazing pressures and effecting long-term erosion protection. As reconinended
by the U.S. Fish and Wildlife Service ( A. 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 scoparius), silver sagebrush (Arcemesia cena), rice grass (Crysopsis hrenoides),
and fouming saltbush (Acriplex canescens). These seeds are coninercially available, can be
planted with other mixtures, and would improve the area's diversity.

The seed mixtures for all areas to be revegetated contain yell w sweetelover (MeliZotus '

warmseasonspeciesifitsdensityistoogreat.prformoistureandmayretardthegrowthofofficinalis). This species is a strong competit-

Also, excessive seeding rates of small-
.

seeded species such as yellow {weetclover may result in severe competition with grasses,0especially if water is limited as it is near Edgemont. Therefore, it may be advisable to
broadcast this species af ter the warm season species have become established. As seeding con--

ditions become more severe (e.g., steeper slopes, south- and west-facing slopes) the rate of-

seeding should be increased 50 to 100%.10

The applicant did not discuss any plans to revegetate the ponderosa pine comunity east of the~

mill site. The staff recomends that any portion of this community disturbed as a result of
cleanup 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.;

.

J
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I 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 sumary, 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
i i plans and evaluations of each aspect of the decomissioning 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 licensing
,

.

I 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

temperatures of extensive diurnal and annual variations.f, low relative humidities, and moderate.

precipitation, high evaporation rates, abundant sunshine
2 The general climate of the project

area is semiarid, continental, or steppe; and the winter season is dry.3d

Storm systems originating in the pacific Ocean, after releasing most of their moisture over the
Coastal and Cascade ranges and Rocky Mountains, produce only light precipitation in the Black
Hills area. Heavier precipitation occurs when these systems reintensify east of the Rocky
Mountains and interact with moist air that is already present or that moves by advection into
the area from the southeast. Ir31ated sumertime 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 trean 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 (ll4*F).2 Migrating
high-pressure systems moving southward out of Canada frequently influence the area. These
systems, combined with elevations 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/ year with
temperatures less than or equal to O'C (32*F). The lowest temperature on record for Ardmore
is -38'C (-37'F).2

Freezing temperatures generally do not occur after mid-May or before the last of September.1
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 imediate 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 NWS 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 (10.7 mph). The area-
specific wind data is reasonably 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 amaunt than : hat observed over the longer tenn NWS period.

3-1
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Table 11. Monthly and annual mean and mean daely maximum and mammum
temperatures for Ardmore, south Dakota (1919-1960)

.g .

Mean Meat daily inan mum Mean daily minimum
* '

(*C (* F)] [*C (*F)| l 'C (* F)]
!

j January -6.8 (20) 0.9 (34) -14.4 16)
February -4.1 (25) 3.8 (39) ~11.6 (11),

| March 0.8 (33) 8.3 (47) -7.1 (19)
,

Apr.1 7.0 (45) 14.9 (59) -0.8 (30) .

May 12.9 (55) 20.7 (69) 5.2 (41)
June 18.6 (65) 26.6 (801 10.4 (51)
July 23.3 (74) 32.4 (90) 14.3 (58)
August 22.1 72) 31.3 (88) 12.7(55) '

September 15.9 41) 25.6 (78) 6.6 (44)
October 8.8 (48) 18.0(64) -0.1 (32)

,

November 1.1 (34) 9.1 (48) -6.8 (20)
December --4 8 (23) 2.8(37) -12.2 (10) .

Annual 7.9 (46) 16.2 (61) --0.3 (31)

Source: ER, Table 4.1-1.

Table 12. Monthly and annual mean wind speeds and predomment wind directions
at Scottsbluff, Nebraska, and Rapid City, South Dakota

Scottsbluff, Nebraska Rap d City. South Dakota

Time segment Mean speed Predominant Mean speed Predominant
8[m/s (miles /h)|* Direction * [m/s (miles /h)] * direction

January 4.7 (10.6) WNW 4.7 (10.5) NNW
February 5.1 (11.5) WNW 4.8 (10.8) NNY. -

March 5.5 (12.3) WNW 5.6 (12.5) NNW
April 5.8 (12.9) NW 5.9 (13.2) NNW
May 5.4 (12.1) ESE 5.5 (12.4) NNW
June 4.7 (10.6) ESE 4.8 (10.7) NNW
July 4.2 (9.4) ESE 4.4 (9.9) NNW
August 4.1 (9.2) ESE 4.6 (10.2) NNW
September 4.2 (9.5) ESE 4.9 (11.0) NNW
October 4.4 (9.8) NW 5.0 (11.1) NNW
November 4.6 (10.4) NW 4.9(10.9) NNW
December 4.8 (10.7) WNW '4 6(10.4) NNW
Annual 4.8 (10.7) ESE 5.0(11.1) NNW

* Based on 24 years of record.
8 8ased on 13 years of reccrd.
Source: ER, Table 4.13. -

'

3.1.3 Precipitation
.

Maximum precipitation amounts occur during late spring and early sumer primarily as a result of
the interaction of moist air from the Gulf of Mexico with frontal systems moving across the .

region. Sumertime corivective thunderstorm activity also contributes substantially to the .

precipitation totals durin9 the summer months. Monthly and annual precipitatior, data from
Edgemont (Table 3.3) indicate that approximately one-half of the annual precipitation falls
during May, June, and July. Most of the winter precipitation is snow. Based on snowfall
records for Ardmore over a nine-year period, the annual average snowfall is approximately 94 cm
(37 in.).2

Based on records from the NWS station at Rapid City, located about 105 km (65 miles) northeast
of Edgemont. it is estimated that precipitation of 0.25 mm (0.01 in.) or more occurs on an
average of 90 d/ year.5-7

.

.
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Table 3.3. Mean monthly and annual

|
preopetation for Edgemont. South Dakota.

1949- 1957
;

"'
Month - o

. . _ . . _ _ . ' " - -

m'" record

January 9 o.3 9

February 11 0.5 9*

j ,
March 23 o.9 9

| Aprd 30 1.2 9
,

i May 73 2.9 9

June 67 2.6 9*

July 48 1.9 8
>

August 29 1.1 8
j

september 28 1.1 8

October 19 o.7 8 ,

November to o.4 9

December 9 o.3 9

Annual 356 14.0

Source: ER. Table 4.12.

The mean annual relative humidity for the area 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 re' ported, most occurred in the
afternoon and early evening hours during the suninertime thunderstorm season. Only nine tornadoes j

were reported from 1955 through 1967 within a 1*-rectangle (latitude and longitude) that includes
the Edgemont area.e Thus, the estimated probability of a tornado striking a point within the
Edgemont area in any given year is 0.0006,e,s which means that the estimated mean recurrence
interval for a tornado at any point within the Edgemont area is about 1650 years.

Thunderstoms, relatively frequent in southwestern South Dakota during the sunener months, occur
on the average of 40 to 45 d/ year.7,10 Hail associated with these thunderstoms generally
occurs on an average of 4 to 6 d/ year.10 Extreme winds of short duration generally
accompany these thunderstorms, and maximum short-duration rainfalls generally are associated
with the more ir. tense 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 that these pollutants are within the Federal air

,

quality standards.ll The EPA has designated carbon monoxide, ozone, and nitrogen dioxide in*

this region as "Cannot Be Classified or Better Than National Standards."Il 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/m3; the highest
recorded value of 146 ug/m3 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 comunities in the region. The nearest station, Hot Springs, reported annue. geometric
means 1f 54, 45, and 44 ug/m3 in 1976,1977, and 1978, respectively; maximum recorded values for
these years were 168, 211, and 132 ug/m3, respectively. The Federal secondary standard and State
of South Dakota ambient air quality standard for TSP is 60 ug/m3 as the annual geometric mean,
with a maximum concentration of 150 ug/m3 allowed once yearly. Backg-ound concentrations of
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other pollutants (sulfur dioxide, carbon monoxide, nitrogen dioxide, hydrocarbons, and photo-i

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 moi.ntains. 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-
I eastern corner of the site to about 1042 m (3420 ft) along the Cheyenne River, which foms'

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

| Imediately north of the mill site the topography is characterized by about 3.2 km (2 miles) of
J gently ro_lling hills followed by rugged northwest-southeast-trending rioges. 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 o' 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 SOCIOECONOMIC PROFILE

The Edgemont mill site is adjacent to and within the town of Edgemont, South Dakcta, in the
west-central section of Fall River County, approximately 20.9 km (13 miles) 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 nm (85 miles) southwest of Rapid City (Fig. 3.1). South of the
mill site and west of some of the tallings ponds is a residential area called Cottonwood Com-
munity, which has a population of about 75. The Burlington-Northern Railroad borders the site
in the west and separates the site from Edgemont's comercial district. Residential areas are
west and north of the site across the Cheyenne River. The north area, known 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 site for long-term disposal of the
Edgemont mill tailings is approximately 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 comunities within reasonable distance that possess amenities such as schools, retail
districts, and utilities usually sought by in-migrants,12 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 analyses focus on these -
comunities and the surrounding regions in Fall River County.

'
3.4.1 Population

Edgemont and Hot Springs are relatively small municipalitias; their 1980 populations 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

-

'

1.9 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 little 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 km2 (1740 sq miles) and was based on
acreage estimates developed by the Sruth Dakota State Planning Bureau (ER, Table 4.3-1).

.

_ _ . . _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _
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markets - unemployment rates are low (Sect. 3.4.2) -- indicating that population levels would be
highly correlated with variations in employment opportunities. These smunities are, there-
fore, very susceptible to the " boom / bust" syndrome; that is, an influx or outflow of any
impoctant 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 4,lmost the same'

- sudden increase in the 1950s and an equally precipitous decline by tha end of the following
decade 13 (Table 3.4). This abrupt reversal in the 1960s was caused primarily by the closing in
1968 of the Black Hills 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 employnent. Hot Springs's population has fluctuated also,
but r.ot as severely as Edgemont's (Table 3.4).

The conclusion from the above observations is that historical trends are not very helpful 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 expar.sions. After reviewing these projections, the staff has con-
cluded 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 - - levels and trends for Hot Springs, Edgemont, and Fall River County

Edgemont Hot Sonngs Fall River County
.

Year ' " * ' " ' " '"C'"I'" "Population Population Population
} change change change

1940 1002'
81950 1185 +18 5030'

1960 . 1772* +50 4943' -2
,

.81970 1174 -34 4434' -10
1973 4661* +3 810rff

; 1975 1800' +38' 4670' +2 8000 -1
#

i 2000* *
. 1976 4797' +3 8300 +4#
! 1977 4759' -1 8344' *

{ #8700 + 3'
1979 220(/ $00(/ +5

i 1980 1471* 4731* 8431"
'

' Undated document prepared by John Krueger, Edgemont City Planner; orirnal source, U.S. Census
} Bureau.

* Sixth District Council of Local Gowwnments, "Edgemont Recreation Assessment," Rapid City, S.D.,,

,' April 1979; original source, U.S. Census Bureau.

' Sixth District Council of Local Governments, " Hot Sonngs Outdoor Recreation Assessment," Rapid
City, S.D., March 1979; ongmal source, U.S. Cennes Bureau.*

#
Computerized tabulation entitled '18 rsonal income By Major Sources 1972-1977," a component ofe

the Reponal Economic Analysis, prepared by the Bureau of Economic Analysis, Apnl 1979.
' Percent change calculated by taking the average of the population estimates and comparing this

composite to the previous population estimates.
' Sixth District Council of Local Governments " Fall River County 601 Designation Application,"

Appendia 8 Rapid City, S.D., June 18,1979. The origmal source for the 1979 Edgemont estimate was
John Krueger, Edgemont City Planner. The 1976 Hot Sprmgs estimate was derived from a special 1976 U.S.
Census tabulation; the 1979 estimate was based on this 1970 figure.

8Cathwine O'Brien Sureau of the Census, personal commumcation. '

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

Table 3.5. Population profoccons for Edgemont and Hot Sonnes'

Edgemont
Year Hot Springslow Medium High

# 81982 3388' 5102 5700' 7374.#7504
1984 4070' 4289' 4725'
1987 3750' 4200' 5375'
1990 3600' 4000' 4950f 5700' 8041 8

1995 3600' 4000* 4500'. **

2000 3600' 4000' 4500f 5700' 86378

'The wide variations en projections are indicative of the difficulties
,

e. countered when dynamic economic conditions have been and *

contmue to be prevalent in a region.
" Sixth District Council of Local Governments, " Hot Springs

Outdoor Recreation Assessment," Racid City, S.D., March 1979.
,

' Undated document prepared by John Krueger, Edgemont City
,

Planner.
#

Sixt5 District Council of Local Govemments, " Fall River County
601 Des gnation Application," June 18,1979.

'S'ath District Council of Local Govunments, "Edgemont Recrea-
tion Assessment," Apnl 1979, onginal source, Public Servce and
Commwsity facilitv impact Analysts - Fatt Rint County, 1978,
prepared by the same agency. The 1990 and 2000 protections are based
on a stable operational employment level of various energy related
industnes.

.

_ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _______
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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 River 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
quality was an important and increasing problem. (ref.12, Appendix F.
p. 3)-

Ihe 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.12 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 a critical problem in Edgemont and
Hot Springs. Although projecting housing needs is tenuous at best, possi51y 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 individual 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.12

Based on staff discussions with local 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: 158 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 K M der homes (for purchase or rent). One local developer
has opened an 8.1-ha (20-acre) planned residential development fcr 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 sumarized 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, although 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.1" The 1970 housing census indicated
that there were 1042 people living in group quarters in Hot Springs. Most of those resided in+

the local Federal and State medical care facilities (Sect. 3.4.4).15 Vacant lot; are available-

for additional housing; however, individual building lots are not available for ;lacement of
~

mobile homes because community regulations restrict mobile homes to approved mobile home parks.

3.4.3 Employment

Compared with national figures, the unemployment rates in Fall River County and elserere in
South Dakota have been very low; for example, the 1979 annual average unemployment re.ces were,
for the county and the State, respectively, only 2.0 and 2.7%. By comparison, tne national rate

.
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| Table 3.8. Housing inventones for Hot Sonnes
t

t Housmg types Hot Springs * *

! Residential
Permanent (single family) Ic63
Temporary (mobile homes) 125
Other (multif amily dwellings) 305

Commercial *

.. .;

f * Sixth District Council of Local Governments,
" Fall River County 6o1 Designation Applications,**
Rapid City, S.D., June 18,1979.'

~

.

t was 4.01.16 Tt.e 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 unt estimates for several job categories are presented in Table 3.7. A large
peret the work force (35% in 1977) is government employees. In 1977, about half of the
govern 6 sployees worked for the Federal government; the other half were employed by State
and loca. Avernments. 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 industnat dasseficanons -

for Fall River County (1972 and 1977)

Employment Total employ-
Job description levels ment (%) Percentage change

1972-1977
1972 1977 1972 1977

Propnetors

Farm 353 339 11.4 9.7 -4.0
Nonfarm 294 323 9.5 9.2 +9.9

Total 647 662 20.9 18.9 + 2.3

Wage and salary employees
Farm 174 204 5.6 5.8 +17.2
Nonfarm 2268 2633 73.4 75.3 + 16.1
Mmmg 94 97 3.0 2.8 +3.2 '

Construction 15 149 0.0 4.3 +893
Manufactunng 90 84 2.9 2.4 ~6.7 ,

Transportation and public utilities 122 134 3.9 3.8 +9.8
*

Wholesale trade 19 25 1.o 1.o +31.6
Retail trade 322 495 10.4 14.1 +53.7
Finance, msurance, and real estate 57 79 2.0 2.3 +38.6

,

Services 331 335 10.7 96 +1.2
.

Government 1218 1235 39.4 35.3 + 1.4

Total 2442 2837 79.1 81.'1 +16 2

Total employment 3o89 3499 100.0 100 o + 13.3

Source: Computenrod tabulation entitled '' Employment By Type and Broad Industnal Sources,"
prepared as part of the Regional Economic Information System. Bureau of Economic Analysis, Apnl 1979.

.

W
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| 3.4.4 Economics
q> 3.4.4.1 Overview of the reofonal economy |

For decades, the economy of Fall River County, which was originall |
after the discovery of gold in the Black Hills, has been based (1)y settled by homesteaderson transportation (esun-

| tiall the Burlington-Northern Railroad), (2) on agricultural activities (ranching and farming),
and (y) on the extraction of mineral resources (primarily uranitsa).17 As discussed in Sect.3
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 railroad town, and its economy is still heavily dependent on the*

activities of the Burlington-Northern Railroad. Sheep raising has traditionally been an
important industry in the vicinity of Edgemont; however, famers have recently been switching,.

to cattle.17 Lignite was mined near Edgemont until the 1930s; and, in the 1950s, uranium+

mining and milling significantly boosted the local economy.12

Tourism, agriculture, and governmentally sponsored medical services form the economic base for'

The Veterans Administration Medical Center in Hot Springs, the largest veteransHot Springs.
hospital complex in the State, had 449 full-time 52 part-time, and 47 other employees (consult-
ants) on its payroll as of Mar. 30, 1979. The center's 1979 budget was nearly $12 million,
of which about $9 million was designated for salaries and the rest for suppifes and services.14
Additionally, the State Veterans Home employed about 106 persons (99 full time) and had an
operating budget of almost $1.5 million. [A comercial hospital and privately operated
intemodiate-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
economieg 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 County have con-
sistently legged behind national averages (Table 3.8). For example, average per capita
earnings in South Dakota were esttiated to be $6841 in 1978,14.9% above that recorded in 1977,
and 371 better than that calculated for 1975.18 However, when compared with the nation and
with other states, South Dakota has ranked in the lower fourth. The national average was $7810
in 1978 $ lacing the State 35th among all the states, a marginally better showing than in 1975
snd in 197C when the State ranked 37th and 40th, respectively. While slightly higher than that
of South Dakota, the per capita income of the county has increased along with that of the
State.

Estimated average annual earnings for Fall River County for several job categories are summarized
in 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 relathely high-paying industries. ,

.

3.4.4.3 Finance and taxes*

Two banks and one savings and loan company are located in Hot Springs with total assets of
$762 million and $165 million, respectively, as of December 31, 1978.t" Edgemont has one bank.

but no savings and loan institution. The primary source of income for the ccunty and the
.

municipalities is property taxes. Relevant tax and spending statistics for these entities are
summarized in Table 3.10.

3.4.4.4 Comunity services and public facilities

As in most relatively lightly populated regions where development 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 comunity service
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Taide 3.8. Per empite personal inseme for the United Sim.w,,
,

South Dahees, and Fast Rieer County (1900-1973)
and percentage ehenge (1972-1977)

.

8Income (current $1

United States South Dakota Fall River County

81980 2201 17508
81970 3403 3100* *

,
,

g 1972 4403 3847 3944
1973 4000 4948 5135,

i 1974 5420 4753 4793
1 1975 5801 4096 5603 -

1976 6397 5043 6203.

'1977 7026 5053 5400
'

*,

1978 7810' 8841a

'
Percentage ehenge

1972-1977 56.4 77.8 35.5
,

'Sisth District Council of Local Governments, "Public investment
P'en, Fifth Stage," Raped City, S.D., June 1979. All estimates are in
current dollars; that is, inflationery trends have not been accounted for.

aU.S. 8ureau of the Census, Steer'stral A6errect of the umescf
Stems,100th ed U.36 Government Printing Office, Washington, D.C.,
1979. Tobis 730, p. 446.

Tabe 3.9. Esemated annualineems perlater forse perceipant
,

e

by JrA type and industry for Fell River County,
1972 and 1977*

Job categories 1972 1977 ' ' ' " ' *
change

Proprietor earnings
Farm 16,966 -3.572 -121

; Nonfarm 7.602 10.437 37
i Employee earnings

| Mining 8.681 13.959 61
Construction 54.400' 19.128' -65
Manufacturing 8.067 10.869 35

| Transportation and public utilities 10.697 17,724 66I

Wholesale trade 8.684 11.840 36 ,
Retail trade 6.571 7.378 12
Finance, insurance, and real estate 8.000 11,772 47
Government 7.142 10,173 42 *

*
*These estimates were developed by dividing the total reported personali

| income for each job category by the total employees recorded for each
classification. The income figures are from, respectively, computerized taoles,

' .

entitled " Personal income 8y Maior Sources 1972-1977"and " Employment By .

Type and Broad Industrial Sources 1972-1977," prepared by the Bureau of
i

Economic Analysis as part of its Regional Economic Information System.
8

8ecause these income estimates seem enorbitantly high, the staff believes
that either the employee estimates are understated or the incomes reported are
bessed upward.

.

S '



.

t I

1 1

i> --

.

' 3-l'36

.

s, millleei s,' and imedgets for Fall River County,Table 3.10. Recent property vai 9
Hot springs, and Edgement ,

H t Springs Edgemont
n

Approximate property market valuations * $

1979 95.994.000 26,139,000 10,527,910

1978 89,178,000 23,661,000 8,028,00

1978 mill levies *.
8

Nonachool 18.89 32.45 25.3o

School
Nonegriculture 49.11 46.02

,
Agnculture 33.11 33.02

Total city budgets,' S
1,138,086 (386,106)# 182,4251975

1976 1,319,600 (522,289) 224,550
* -

1977 1,335,891 (500,370) 266.317

1978 2,425,056 (1,661,744) 279,300

1979 1,760,188 (937,588) 258,650

* Earl Fisher Tax Assessor, personal communication, October 24,1979.
8 Levy for areas not in Hot springs and Edgemont. The levy for these municipalities is 18.84.
' sixth ostrict Couricil of Local Governments, " Hot springs Outdoor Recreation Assessment," Rapid

City, S.D., March 1979; and "Edgemont Recreation Assessment," Rapid City, S.D, April 1979.
# mounts within parentheses are the self supporting portions of the budgets.A

requirements. To forecast accurately their needs for additional facilities is difficult.
Whereas a large industrial development could produce a 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 km2 (640 sq
(170 sq miles) are in Custer County, and includes Hot Springs,2miles), of which about 440 km

the two small population centers of Buffalo Gap and Oral, and the rural areas around Hot
Spri ngs . l'' 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, 1081) .

Table 3.11. Hot springs rchool district setsstics
as of 8spamber 1980

Expenditures per pupil -s1933 ,

Full time.

Number Enrollments - equiva|ency
.

staff

High school grades 9-12 1 318 22.8*

Middle school grades 6-8 1 237 14.5

Elementary school grades K-5
Hot sonngs 1 435 21.5

Maitland 1 5 1

Suff alo Gap 1 23 2

Oral 1 23 2

Totals 4 486 26.5

Special education 14 3
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j The Edgemont District (No. 23-1) serves all but the eastern part of Fall River County. Edgemont
has consolidated all schools at one location. The average grade size is about 35, and the -4

' district hired a special education instructor for the 1980-1981 school year (S. Doerr,
Edgemont School District Superintendent, personal comunicstion Apr. 2,1981). Enrollment and
teacher statistics are sumarized in Table 3.12. .

.

j -

!

Table 3.12. Edgemesse ashool disoist sostisties,
*

as of March 18, test -

Expenditures per pupil. -s1270.

Fun-time
Enrollments equivalency

staff

High school yedes 9-12 129 8.2
Grados 4-8 167 7.4
Grades K-3 169 7.4.

!

!
~

,

Medical services

| In the past, access to medical personnel and facilities has been poor for residents in the
Edgement 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)
treatrhent. 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, comute to Edgemont
once a week. A pediatrician from Rapid City provides bimonthly services, and an optometrist

! and two irental health counselors provide their services once a week (J. Krueger. Edgemont
| City Planner, personal comunication, Apr. 2.1981). The local voluntaer fire department has
| one ambulance and provides emergency service for Edgemont and the western portion of Fall River
! County.

,

Although there are extensive Federal facilities in Hot Springs, only one civilian hospital the
L 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 setively being utilized (M. S. Flesner. Assistant Administrator. Southern Hills General *

Hospital, personal comunication, Apr. 2,1981). The hospital staff consists of four full-time
physicians, a courtesy staff of 21 specialists who comute from Rapid City, and an active
auxiliary of comunity volunteers. The hospital has a shared service contract with the veterans ,

hospital for such therspy as ultrasound and nuclear medicine (M. S. Flesner. Assistant Admin- ,

istrator. Southern Hills General Hospital, personal comunication Apr. 7.1981). Attached to
the hospital is a 50-bed intermediate-care nursing home. Both the bospital and the nursing -

home are privately owned and operated by the Lutheran Hospitals and Homes Society. Also four
general practitioners (one is a surgeon), two dentists, and two optometrists are in Hot Springs.

'
.

L
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Fire and police orotection

The Edgemont police force consists of four full-time patrolmen, 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-ggs) high-pressure pump for rural fires; a salvage

! truck with smoke extractor; and a portable electric generator (R. V. Bossche. Chief. Edgemont
Volunteer Fire Department, personal communication. Mar. 24.1980). The department also has an*

.

emergency ambulance. The fire insurance rating for Edgemont is eight on a scale of one (best)
to ten (worst).

The hot 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

| (H. Walker. Chief. Hot Springs Volunteer Fire Department, personal 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 sucoly systems

Edgemont's water is obtained from five deep free-flowing wells. The maximum pumping capacity is
s3.8 x 10' L/d (10' god). The average daily usage varies according to population changes. In
1979, when Edgemont's population was about 2000, the average usage was about 1.9 x 10s L/d
(5 x 105 gpd). The population declined in 1980 to about 1500; therefore, the average usage hast

probably decreased to about 1.5 x 108 L/d (4 x 105 gpd). Because the filtering capacity of the
system is limited to $1.9 x 104 L/d (5 x los gpd), peak summer demands, which have been as high
as 3.8 x 108 L/d. are difficult to satisfy without imposing restrictions and/or bypassing the
filter system. Restrictions have been imposed in the past, a1d 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 los L (2.75 x 105 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)-andishighinmirerals,whichdamagewatermainsandvalves.] Housing and Urban
Development Community Block Grants totaling $350.000 have been used for the last three years to

: upgrade distribution lines. An aoplication for additional 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 sy: tem 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.

i The Hot Springs water system, which is city-owned and -operated, was purchased from the Hot
Springs Water Company in 1975. 3 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. like that of Edgemont, is severely limited by an old, undersized -

distribution network. Approximately $1.7 million ($1.25 million from revenue bonding) was.

' recently used to construct a concrete storage facility with a capacity of 7.6 x 105 L4

(2 x 106 gal), construct a booster pump station, and renovate 4.8 km (3 miles) of distribution=
,

line. 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 line was installed in the business district.

* This installation cost s$700.000 and was funded via special assessment bonds (J. Scheltens. Hot
Sprir.gs City Engineer, personal connunication. 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 National Pollutant

,

- ~ _ - , - - . - ~ ~ . , ,..,,,._____,._._m, , . _ , , . , , _ _ . . . . . _ _ . . . , . . - - _ _ - _ . _ , , . . - - , . . _ . _ , . _ . _ , _ , . . - - . _ - , - - . , . , _ _ . _ ._
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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 s6500.
Edgemont has been mandated by EPA to expand the lagoon to a size sufficient for a population
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).

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 expansions in employment and populatien. EPA has approved the commencement of a reevalua-
tion study (J. Scheltens. Hot Springs City Engineer, personal conmunication. Apr. 3,1981).

|
.

Solid waste
j

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

Transportation

U.S. 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-
natio'nal 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 Hot
Springs or Edgemont. The nearest airport providing commercial service is at Rapid City. Both
Hot Springs and Edgemont have municipal airports capable of handling small aircraft. The
Edgemont airport has a sad 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 both 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).13 The municipal park has a small fishing
pond, picnic facilities, and playground equipment. The school / fairground complex consists of a
playground, indoor recreational facilities, the city's only ballfield, a tennis court, and an
outdoor basketball court located on the school grounds. In 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 five years.13 ,

.

Table 3.13 contains an inventory of the outdoor recreational facilities in and around Hot
Springs (within a 24-km (15-mile) radius) and includes Evans Plunge, a privately run indoor pool
fed by several local warmwater springs.1" ,

,

From a regional perspective, tourism and hunting (primarily for antelope, mule deer, and turkey)
are major activities. Outstanding tourist attractions include the Black Hills National Forest,
Buffalo Gap and Thunder Basin National Grasslands, Wind Cave National Park, Jewel Cave National
Monument Mount Rushmore National Memorial. Custer State Park, and the Angostura Recreation
Area.

.

Q

r
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Table 3.13. Hot Sonnes outdoor recreation areas

| Site
Acea Descnotion

! ha acres

t

Idienicipal parks

Sutter Park 12 29 P;avyound equipment 4 rest room's,3 tennis
courts, 2 outdoor basketball courts, and
1 lighted and 2 unlightad softball fields'i

*
Cold Brook Park o.4 1 No facilitiese

Riverside Park o.6 1.5 Plavyound equipment and picnic tables

Continnial Park o.6 1.5 Green ares with leted fountain and parking

1 '' chautauqua Park 3 8 Picnic area with picnic tables, running water,
I and fire boxes

Kidney Springs Park o.2 o.5 Green area with restored gazebo

Southern Hills Golf Course 36 88 Nine-hole, irrigated, grars-green course .

! Veterans Administration Medical o.8 2 One baseball diamond
Center Park

School system
!

! Hot Springs High School and 6 15 Lighted football field, cmder track,

| Middle School two tennis courts, and gwm

Hot Sonnes Elementary School 2.4 6 PlaygrNnd equipment
*

Prevese fenilities

Evans Pfunge Indoor swimming facility with hot sormg water

Het Springs 24 km (16-mile) roereotional areas

Cold 8rouk Reservoir Fishing, campme, hiking, and boating

Fall River Archery Oub Archery range

Cottonwood Sonngs Creek Dam Picnicking, camping. playground. and hikmg j

Hot Sonngs Gun Club Trao range

Angostura State Recreation Area Piemckmg, camping, fishing, swimming, boatmg,
and water skimg

Cascade Springs Picnicking, fishing, and swimmmg

Larive Lake Swimming and campmg

Wind Cave National Park Hik g

Source: Sixth Distnet Council of Local Governments, " Hot Sonngs Outdoor Recreation Facilities,"
Rapid Cty,S D., Maech 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, ringeland
is 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 m3/ha (35 bu/ acre) (ER, Sect. 4.6.1.1.1). Other crops occasionally grown in the county
include irrigdted 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.lS

.
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The Tennessee Valley Authority (TVA), which controls mineral rights 014.1 x 10'' ha (1.01 x 105
acres) 4,n Fall River and Custer counties. South Dakota, and in Weston and Niobrara countf es,
Wyoming, proposes to begin in the 1980s the mining of uranium / vanadium ore deposits at two sites,

|
within 24 km (15 miles) of Edgemont.20 Both underground and surface mining methods will be used.

The existing s'il complex, consistina of several tailings disposal areas and process buildings,
has not ope. a <d since 1974. Presently, land use at the mill site has a nonuse status. . The
imediate su tunding land is used in a variety of ways. Cottonwood Community, a residential .

,

; area, is loc a.d south of the site. The Burlington-Northern Railroad to the west foms a -

narrow industrial strip separating the mill from the comercial district of Edgemont. Except
for the city sewage pond adjacent to the site, undeveloped land lies esst 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 (0.1-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 wer_e judged to exist within or immediately adjacent to
the areas associated with this project.

-

_ .

6
3.5.2.2 Archaeological*

.

Archaeological surveys were conducted for this decomissioning plan which took place on
September 22 and November 16, 1978, 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 Scuth
Dakota Archaeological Research Center, Ft. Meade, South Dakota. A literature search was also
conducted in the National Register of Historic Places for archeologically significant sites.
No previously recorded repnrted 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 original 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. T95, 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 Cottonwcod Creek. The disposal 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-effect
determination has been granted for this property by the South Dakota State Historic Preservation
Officer (J. J. Little South Dakota Historic Preserystion Officer, personal comunication
with M. D. Ramsey, TVA, Oct. 17, 1979). If arche ological remnants are discovered during site
operations, TVA will be reoutred to notify State and Federal authorities and protect the
arenaeological resources as instructed.

.

I
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3.5.2.3 Scenic

No scenic or natural areas were identified on the disposal site. The only feature in the
vicinity 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

j inclusion in the Federal scenic roads and parkways plan (ER, Sect. 4.3.2.1).

y 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 decomissioning 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-km2 (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

to0.48cm(0.19in.)periodwas2.8m3/s(97cfsor70,600 acre-ft/ year),whichisequivalent
town) over a 35-year

of annual runoff from the watershed.21 The average annual flow for 20
water years (1949 through 1968) ranged from a minimum of 0.37 m3/s (13 cfs) in 1%1 to a

3maximum of 12.3 m /s (434 cfs in 1962.21 Sustained flow was recorded during only eight of the
years from 1947 through 1977.]2Flows 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
theriver(ER, Sect.4.2). ,.,

During periods of high spring flow, the Cheyenne River channel is completely filled to a depth
of 2 to 3 m (7 to 10 ft). Flooding may cause extensive scouring of substrata. During the
sumer 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, semipemanent, fish-life-propagating stream, which is
characterized by riffle and pool habitats.

I Cottonwood Creek, which flows through the mill site, drains an area of approximately 388 km2
| (150 sq 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
I 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.

.

Mill site-

.

The Cheyenne River channel in the vicinity of Edgemont is braided and has a broad floodplain.
Flood stages can reach the level of the base of the tailings in ponds 1 and 2. The riverbed in
the reach containing the tailings is at elevations between 1040 and 1041 m (3412 and 3416 ft)
MSL. The base of the tallings in this reach is near 1044 m (3425 ft). A flow of 390 m3/s
(13,800 cfs), which is a 25-year *lood equivalent, reaching an elevation of 1044 m (3425 f t)
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 an1 a peak flow
of 793 m3/s (28,000 cfs). The highest recorded flood (May 1972) was 0.11 m (0.35 ft) higher



. fCONVIZ TCYO ~; E"'l[*??ff~5**M"'ET"Y Y#NSiT,'.ET ~'W,T A _'M3'**S'METRT*W-:

_

.

3-20
l

es-sosaaj

guur * VE"

^" #

! Kfy ,\~
m

, y
k- *' My g

k3 s t
*' %, ys

$ \ m4 I
~se ,

N W

'

/ N zu
w , ) 3a

% s ssoa
| oISPosAL 't

#

3 / \ >s
*%:

urJ2 @ N} / - 2h '
~

[ h 4"{c, \ \

l N

Nir*
,

o o.5 t;o

MILE

? Y '?
KILQMETER

Fig. 3.4. Surface water features for the Edgemont decomissioning area. Single numbers
Source:correspond to ponds downstream of the disposal site that are discussed in the text. '

Modified from ER, Fig. 4.2-1.
.

.

and near the 100-year flood level [900 m3/s (31,800 cfs)] (ER, Sect. 4.2). An estimate of the
3500-year flood on the Cheyenne River provided t'y the USGS indicates a discharge of 1775 m /s ,

(62,700 cfs) would reach an elevation of about 1046 m (3432 ft) (ER, Sect. 4.2). A probable
*

maximum flood of 5950 m3/s (210,000 cfs) could reach an elevation of at least 1047 m (3435 ft)
(Table 3.15).17,25

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).2i, A
theoretical USGS technique 5 was used to estimate 25- and 100-year flood levels for Cottonwood
Creek. This technique yielded estimates of approximately 102 m3/s (3600 cfs) for the 25-year
flood and about 222 m3/s (7850 cfs) for the 100-year flood. Water levels at the site for the

.
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100-year _ flood should not exceed 1049 m (3440.ft) MSL.17 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. Wells
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 intensittent depending on system breakdown (2) city .

wells. (3) mill 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 tallings ponds 7 through 10 contributes to standing water in the ponds.

..

Disoosal 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 CheyenneRiver. 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.2s 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.25 Runoff characteristics at points 1
and 2 (Fi,g. 3.4) are based on techniques developed by the Water Resources Division of theUSGS23,28 ,2s (Tables 3.14 and 3.15). Annual runoff for the disposal area, although variable,
averages approximately 0.53 cm (0.21 in.). More than half the runoff generally occurs during
May, June, and July as the result of snownelt and heavy rainfall. The range of flood peak
discharges that could be exp:ted at selected locations in the vicinity of the preferred dis-
posal site is indicated on Table 3.15. Watershed elevations for the disposal site range fr
about 1165 m (3820 ft) at the highest point on the western watershed divide to about 1091 %om

-

(3580 ft) near the proposed dike at the lower boundary of the disposal site (Fig. 3.4, point 1). ',

The disposal site 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 decosuissioning 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 iron, are increased. During the late
sunner 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 arsente in the Cheyenne River exceed the EPA " National

Interim Primary Drinking Water Standards"27 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.=2e hone of the values discussed above exceed quality criteria for protection of aquatic
biota. Conductivity in the Cheyenne River and Cottonwood Creek is above irrigation criteria,
and asuonia nitrogen in Cottonwood Creek is above warmwater semipermanent stream criteria
according to South Dakota water-quality standards.2s 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.2s 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.
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Tetis 3.14 sammary of chemiset sursees usator ausseity for me Cheyenne River and
Coetemesed Creek in the vicinity of the Edesseent Uranium MIII, $ sue Dakote

No. of Observed concentrations
samples Maximum Minirnum Mean

* *

,

Cheyenne Rieer (H)8

! Aluminum,peditor 3 400 C'*t C00 *

i Ammonse nitroesn, meditor it 438 <0.01 att.

|o Arsenic, penitor 8 53 <2 <13'

Berium,peditor 5 14,000 <100 <2,900
', Berylliurn,genitor 2 ,<10 <10 <10

*

Biochemical osygen demand (54 toy). 37 10 0.5 1.4-,

ensAiter
Geron seditor 7 1,300 240r 500,

'

Cadmium, ## iter 7 8 0 2
; Caicium mviter f1 080 87 370

,

Domical oxyesa demand, meAlter 2 ISO 18 33
Chloride, m@ iter 86 1,100 30 410
Chromium (tottilppiter 10 42 0 <9
Cobatt. pMiter 2 11 <5 <3
Conductivity, untos 03 7,000 500 3,000,,

*

Comoer,sviter 9 50 3 20
Fluor 6de, meAitor 31 0.8 0.2 0.6
fron (tote 0, meAitor 30 80 E02 5.8
Laod, penitor 9 27 0 11
Uthium, pMiter 3 200 120 210
% D .meditor $1 301 22 128
Menennese (totall p@ iter 37 4,100 70 400
Mercury.pMiter 7 QS a1 <0.3
Mo%denum, penitor 9 <100 2 <30
Niches, ped;ter 7 80 5 <40
Nitrete plus nitrite nitroesn, meditor 18 QS4 <0.01 0.10
Oresnie nitroesn, meniter- 23 4.1 EDS 1.0

'

Phosphorus (totes), meitw 50 1.9 0.0 0.2
Potassium, meAitor 58 26 1.2 to
Selonium, pMiter 7 3 <1 <2
Slica (totau, meiter 26 12 3.8 8.4
Sever, MMitw 5 10 0 6
Sodium, meditor 58 1,310 110 530
Serontium, pediter 2 4,700 1,000 3.150
bifeto, meAlter 83 1720 350 1,730
Tin, peniter 1 <100
Titanium, pMiter 2 <1,000 <1,000 <1,000
Venedium, poiter 9 <S00 13 <200
Zinc, pviter 9 420 <10 80

Cheyenne River (HP

Aluminum, p@itw *

Amrnonie nitrogen, mester,

Arsenic,peAitor 1 <5
* Serium,pshitw

Seryllium, peAiter
Baron, spiter,

Cadm6um, peltw
|,

Calcium, meAitw
Chenucai onyeen demand )olo,ide. meite,
Chromeum (tote 4, peAiter 2 <5 <5 <B
Cobeit, peAiter
Conductivity pmhos 22 5,500 545 3,925
Copper, spiter 2 70 <10 <40
Fluoride, meAitor
fron (tote 0, m@ iter 2 0.40 0.14 0.27
Leet sediter 2 13 <10 <12
Uthium, peAiter
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Table 3.14 (eenenued

No. of Observed concent'retions
8"**

samples
Man mum Minimum Mean

Cheyenne River (SM leoneinued)

Magne% mgnitor
Mengenese (totel), u@ iter
Mercury, pgditor

*
Molybdenum,upiter 2 <100 <100 <100

*

Nickel, uditor 2 <50 <30 <30
Nitrate plus nitrite nitrogen, mgMiter
Organio nitrogen, menitor

*-Phosphorus (total), meditor
Potassium, meAitor
Selenium, ugditer
$lica (total), meAitw

*

sivw.u@ iter
Sodium, mg4 iter
Strontium,uviter
Sulfete, mgMitw

Tin. usditer 1 <100
Titanium, ugMiter
Vanodium, pgaiter 2 <B00 <300 <B00
Zinc, u@itw 2 to 10 40

Cheyenne River (S.4)*

Aiurmnum ueMiter 3 1,100 200 700

Ammonia nitrogen, m@ iter 2 0.05 0.01 0.03

Arsenic. u@ iter 5 90 <2 <20

eerium, p@itu 5 15.000 <100 3.100

Seryllium,uviter 2 <10 '<10 <10

Boron, s@ iter 4 820 200 820

Cadmium,ughiter 5 4 <1 <2 -

Calcium, m@ iter 5 490 220 340

Chemical oxygen demand 2 240 19 130

Chloride, mgMiter 5 000 75 420

Chromeum (total), uviter 6 18 <5 <7

Cobalt.s@itw 2 27 <5 <16

Conductivity, umhos 4 6,100 1,490 3,790

Copper, unditer 6 50 <10 30

Fluoride, m@ iter 5 0.61 R43 0.52

Iron (total), m@ iter 6 5.00 0.11 1.36

Leed,ugoiter 6 21 <10 14

Lithium. usMiter 3 100 150 170

Meytesium, m@ iter 5 190 69 130

Manganese (totall, ugMiter 5 3,900 50 1,100

Mercury, ugoiter 4 <0.2 <0.2 <0.2

Molybdenum.ugMitw 6 <100 <100 <100 ,

Nickel.ugMiter 4 100 <50 <80

Nitrate plus nitriM nitrogen, mgMiter 2 0.56 0.10 0.33 .

Orosmc nitrogen, m@ iter 2 3.60 0.31 2.00 ,

Phosphorus (totall, m@ iter 2 2.00 a07 1.40

Potassiurn, m@ iter 3 25 9.0 18

Seleniung uviter 5 4 <1 <2 .

Elica (total), m@ iter 3 8.8 2.1 6.1 .

Elver, uviter 3 10 <10 <10

Sodium, m@ iter 5 910 170 560

strontium,uviter 2 4,600 2,000 3.300

Sulf ate, m@ iter 8 2,700 640 1,500

Tin, ug/Wer

Titan 6uns uviter 2 <1,000 <1,000 <1,000

Venedium, upiter 6 <500 <100 <200

Zinc, ysoiter 6 100 <10 50

,

+
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TeMe3.14. (seneisused

No. of Observed concentrationsg
0''*8*' Maximum Minimum Mean

8Cheyenne Rieer (8 71

Aluminum, pediter 2 1,700 C00 1,000

Ammonia nitrogun, monitor 2 0.01 0.01 0.01

AreenA p@ iter 2 4 <2 C+

Berium,peditor 2 230 <100 <100 ~*

Boron, pgAitor 1 140

Csemium,peditor 2 8 <1 <4
., Calcium, meditor 2 510 470 400

Chemicet oxygen demand 2 19 5 12

Chloride, meditor 2 100 150 100

Chromium (tote 0, pgAitor 2 <5 <5 <5
Cobalt, pMiter 2 <5 <5 <5
Conductivity,ymhos 2 3,000 2,770 2,800

Cooper, spiter 2 40 20 30
Fluoride, meiter 2 0.82 0.66 0.74

fron (tote 0, meditor 2 0.65 0.14 0.40

Leed, peditor 2 <10 <10 <10
Meyeesum, meditor 2 100 100 100

Mengeness (toteo, p@ iter 2 100 20 00

Mercury. pgMiter 2 0.6 <0.2 < 0.4

Molybdenum, pg/ liter 2 100 100 100

Nickel,pgaiter 1 <50
Nitrate plus nitrite nitrogen, mg/ liter 2 1.60 0.17 0.89

Organie nitrogen, meditor 2 0.55 0.03 0.29

Phosphorus (tote 0, meiter 2 0.29 0.01 0.15

$sionium, ppiser 2 2 2 2

Silice (toten, meditor 1 13

Silver,ppiter 1 <10
'

Sodium, meMiter 2 230 140 180 -

Strontium,ppiter 2 4.900 4,600 4,750

Sulfste, mgMiter 2 2,200 1,000 1,900

Venedium,FOiter 2 <100 <100 <100

Zinc,peiter 2 30 10 20 -

Cottomsood Creek (8 8)*
,

Alutrunum,pgMiter 2 700 < 200 450
Ammonie nitrogen, mester 2 0.02 0.02 0.02
Arsenic.pviter 5 7 <2 <4
serium,pviter 5 5,100 < 100 <1,100

Boron, yviter 4 1.600 440 930
Cedmium, p@ iter 5 7 <1 4

Calcium, meiter 5 620 280 470
Chemical oxygen demand 2 27 17 22

Chlorlds, mester 5 300 46 240 *

Chromium (tote 0, p@ iter 5 8 <5 <6
.

Cobeit p@ iter 2 <5 <5 <5
Conductmty,umhos 5 6.100 3.200 5.010*

e

Cooper, MOiter 5 40 <10 30

Fluoride, m@ iter 5 1.0 0.80 0.93
e

.- tron (toten, m@ iter 5 3.1 0.41 1.2

Leed.pvater 5 17 <10 14

Magnesium, mOiter 5 260 20 180

Mengenese ttoteo.pgMiter 5 720 140 380

Mercury. poster 5 0.4 <0.2 0.2

Molybdenum, poiter 5 <100 <100 <100

Nickel, pOiter 3 50 (50 50

Nitrate plus nitrite nitrogen, mester 2 0 03 0.01 0.02

Orgame netrogen, mester 2 0.18 0.11 0.15

Phosphorus (tote 0, mester 2 0.02 0.01 0.02

Solenium, uveter 5 3 <1 <2
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TeMe 3.16. (somelsendt

*
No. of Observed concentrationsp,,,,,,
'**P''' Mesimum Minianum Mean

h Ocek (843' (esselemed)

! Silice teotel), meiner 3 8.0 4.4 E8
Silver, p@itw 5 3 <1 <2*

Sodium,mo itor 5 5,003 77 1,500n .

Strontium uviter 2 S,700 3.700 4,700 .

Sulfees, mgAitor 5 3.300 1,300 2.800
,

Venedium smiter 5 <500 <100 <200
Zinc.peditor 5 40 10 20 ,,

i Cotesmoeed Quak (0 0l'
' Aluminum, MMiter

Ammonia nitrogen, mMiter . _

Arsenic.pg4 ster 2 <5 <5 <8
Barium. peditw 1 100

seron, pgAitor 1 1,400'

Cedmium, pgAitor 1 <1
Calcium, mgMiter 1 240-

Chemical osygen demand
IChloride, m@ iter 1 200

Owomium (totes). peiser 3 12 <5 <7
Cobeit, pghiter
ConductMty, umhos 2 4,000 3,730 4,270

Cooper. # Miter 3 20 to 10

Fluor 6de, mgaiter 1 1.3

tron (total), mMiter 3 1.8 0,19 CL75

Lead, p@itw 3 16 <10 <12
Meymiurn, mgaiter 1 150

Mengenese (totail. upiter 1 300 ,.

Mercury, uviter 1 <0.2
Molybdenum, pviter 3 <100 <100 <100
Nickel.spiter 3 <50 <50 <50
Nitrate plus nitrite nitrogen, m@ iter
Orgenic nitrogen, mviter
Phosphorus (totell, m@ iter
Selenium, spiter 1 1

Slice (totel), meAitw 1 21.0
&lver. pMite 1 <10
Sodium, m@ iter 1 500
Strontium, p@ iter

Suffete rn@ iter 1 840
Venedium, peiter 3 <500 <100 <400
Zinc, p@ iter 3 40 20 30

Cettemesed Creek (810f -

Alummuen, peiter 2 700 300 600 .

Ammonia nitrogen, mgMiter 2 6.9 5.2 6.8
*

Arsenic. upiter 6 20 <2 <7
8erium.seite 5 4.000 <100 <1,000

Boron, peiter 4 1,300 370 060 .

Cadmeum, uviter S 6 <1 2 .

Celcium, me ter 8 410 220 290

Osemiced anygen demand 2 19 13 16

CNoride, m@ iter S 300 63 230
13 <$ <7Chromeum itotel), ypiter 6 *

Cobert, peiter 2 <8 <5 <$
Conductmty, umhos 8 4.600 3.250 3.670

Copper, uviter 6 40 <10 30

Fluoride, mgMiter 6 1.2 0.11 0 92

fron (totall, m@ iter 6 2.1 0.15 1.1

Leed, spiter 6 12 <10 <10
.
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TeMe 3.14. (ennelnued

No. of Observed concentrations
earnples Maximum Minimum Mean

Coetomuned Creek (8101' (eentisesedl

",- , m# iter 5 170 100 130
Mengenses (totou,peditor 5 730 220 460
Moreury.peditor 5 0.8 a2 0.3
Molybdenum,pMiter 8 <100 <100 <100=

' Nickel, peAitor 4 <50 <50 <50
Nitrete plus nitrite nitrogen, mMiter 2 2.0 495 1.5

Organic nitrogen, meAitor 2 1.8 1.4 1.8

., Phosphorus (totall, meditor 2 0.02 0.02 0.02
Selenium, peAitw 5 5 2 4

Slice (tote 0, meiner 3 18 8.8 12.3
Sever,pealter 3 10 <10 <10
Sodium, mehitor 5 5,400 370 1,400

Strontium,pe itor 2 4,100 2,900 3.500n

htfste.m@ iter 5 2,200 840 1.600
Venedium,peditor 6 <500 <100 <200
Zine, pgaiter 8 80 <10 40

Coteenussed Creek (811f

Aluminum, pghiter 2 * 900 500 700

Ammonie nitrogen, mMinor 1 7.4

Arsenic, spiter 6 10 <2 6

Berium, peditor 5 6.000 <100 <1,400

Soron,pgaiter 4 1,300 380 750

Codemum, peditor 5 4 <1 <2

Calcium, moniter 5 300 220 260

Chemecal osygen demand 2 46 18 32

Chiande, mester 5 310 78 230

Chromium itoted. peditw 7 13 <5 <8
'

Cobalt. pviter 2 <S <5 <5
Conductivity, ymhes 5 3.800 2.800 3.380

Cooper, spiter 7 60 <10 30

Pluonde, meAitor 5 1.3 0.11 0.86

fron (toteo, mviter 7 2.9 0.27 1.5

Leed. pMiter 7 17 <10 <11

Wum, mgAitor 5 160 17 99

Mengenese (toted, pgAiter 5 1,300 220 560

Mercury, peditor 5 0.8 <0.2 0.5

Molybdenum, pgAitor 7 <100 <100 <100

Nickel.peditor 5 <50 <50 <50
Nitrete plus nitnte rutrogen, mpiter 1 2.4

Organse nitrogen, mgAlter 1 40
Phosphorus (toted,mo itor 1 0.03n

Seierwum. pgAitor 5 5 2 3
*

$lica (teted, mMiter 3 17.0 8.8 11.6

Silver, peniter 3 <10 <10 <10*

Sodium, monitor 5 500 200 400
-

Strontium. sviter 2 3.000 2.700 2.900

Sulfate. m@ iter 5 1.800 060 1.450

' Venedium, NOiter 7 <500 <100 <300

Zinc. peiter 7 50 <10 30*

' Upstream of U.S. Highwey 18 bridge et Edgemont.
8About 2.5 km downetreem of Edgemont.
'About 10 km downstroom of Edgornent.
#Upetreem of State Route 71 bndse et Angoeture Reservoir.
'Upstroom of miH property at the enunty bridge off State Hgnway 52.
#At mill site pipeline se tension bndge.
8About 9.1 km (30 ft) upstroom of the mill road culvert.
" At the confluence with the Cheyenne River.

Source: Modified from E R, Tenee 4.2-4.
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Table 3,17. essmary of wenn guestoy seendesde end er6terie

A
Soush Dahete

' #' "
Peremowe weeer welity trrigotion

8 9stenderds weser enterie

Alumenum,pMeter 5,000 S,000

Ammenee nitrogen, mg/lieer 1.0
Arsenie, p@ iter 30* 100 200
Serium,pg/ liter 1,000* -

*
Servliium, mester 100

Seren,pg/ liter 7W
Cadmium, p@iser 10' 10 90
Celsium, meiwr =.

Chenucal myson demand
Oder6da, meisse 200
Chromium (totall,pg/ liter 80' 100 1,000

Cetelt,yelliter 80 1,000- * -

Condustreity.pmhes 2,900
Cepeer, peiwr 1,000 200 000
Pluende, mg/ liter t.4- 2.4' 1.0 2.0
Iron (teesel, mg/ liter 42 43 9

Lead, peiter 80' $.000 100
Lithium, selliter 2.900
Mayisesum, mg/l6ter
Mengeness (tessil, spiter 90 200
Moreury, p@lter 2' 10

Melvhdenum,p@6ter 10

Niekel, peiwr 200
Nitrate nitrogen, mpiter 90 (as NOsl 48 (es NOsl'
Nitrose plus nitne nitrogen, mg/ liter 100

Organie nearegon, mg/liwr
Phoeoherus (totell, ene/liwr
Potamum,eneiter ,

$seum adoerotion retie 10 ,

Soleneum, peiese 10* 20 90

Silies (tetell, mg/ liter
$4ver, pe/ liter so'
Seeum, meiter
Stronteum, spew
Seifew, meiw 200
Titanium, peiw
Veno 6um, peiter 100 100

Zine, peine 9,000 2,000 28,000

* Stem of South Dehoto. Deemtment of Environmental Protection, surAsee etteer Ouedity Stenstorde
SOCL 44 26107,1974.

8Stene8erde marted with en sowist (*) are onmey drinh6ag weter seendeeds. Unmerhed standerde are
the proposed essendary drinking wow stendeds (40 CP R Pwt 141. 240 and 40 CP R Port 143. 82). ,

'Not6enel Academy of Seienees and Netional Acesemy of Ergneenng. 6ttsor Quality Crsforse 1977
Rooert UttPA R3 73 033, Merch 1973. .

Souroe. Modified from E R. Tette 4.2 4. ,

.

.

3.6.1.3 Surface water use

The $ tate Of South Dak0ta has classified the Cheyenne River in the vicinity Of Edgem0nt as being
suitablefor(1)warmwater,semipermanentfish.1tfepr0pagation1{2)limitedcontactrecreationi(3)wildlifepropagationandst0ckwateringsand(4) irrigation. Based upon Warde Gua Hey
criedria,1972 (ref. 30), water from the Cheyenne River is unsuitable for continuous irrigation
use. The mean c0ncentrations Of dissolved 5011ds in the Cheyenne River exceed both established
criteria for livest 0ck watering and water quality standards for South Dak0ta.
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Cottonwood Creek is classified by the State for the beneficial use of wildlife propagation and
for stock watering and irrigation. The pH values recorded from Cottonwood Creek were within

water.SouthDakotawater-quality,andEPAdrinking-waterstandards.2},29.30
National Academy of Sciences-National Academy of Engineering (NAS-NAE Criteria for irrigation

Cottonwood Creek
met chemical water-quality criteria for livestock watering.30 However, boron, manganese, and
fluoride concentrations in Cottonwood Creek exceeded NAS-NAE criteria for irrigation water.30

Surface drainage in the Cheyenne River basin is 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 m3 (4.5 x 10" acre-ft). These reservoirs are used for stock watering and irrigation. *

*The Cheyenne River and Cottonwood Creek in the Edgemont area 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 connunication. Mar. 20.1980), which was constructed in the 1950s to o

provide irrigation water for the area.

3.6.2 Groundwater -

3.6.2.1 Reginnal 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 associated 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 is 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 is usually controlled by the underlying
bedrock configuration and the local topography. Recharge occurs by direct infiltration of local
precipitation and streamflow.

The principal bedrock aquifers in the area are the Pahasapa Formation (Mississippian Age). the
Sundance Formation (Jurassic Age), and the Fall River and Lakota formations of the !nyan Kara
group (CretaceousAge).31

The Pahasapa Formation, a local name for the Madison Formation, consists of a gray massive
Ilmestone. Only very deep wells obtain water from this formation 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 facility.

The Sundance Formation. which consists of alternating marine sandstones and shales. is used as
an aquifer primarily near its outcrop area in the central and northwestern parts of the county.

The Lakota Formation consists of cross bedded, channel. fill sandstones, shale, and locally
occurring timestone. The Chilson member of this f0mation is the primary water bearing unit.
The Lakota Fomation lies unconfomably over the Jurassic Morrison Formation, which consists -

mostly of shale and clay. The Fall River Fomation consists of a well bedded, fine-grained
sandstone, with lesser amounts of interbedded siltstone and clay. The Fall River Formation is *

overlain by the Skull Creek shale of the early Cretaceous Age. The $kull treek shale is con. .

sidered an equiclude. The Fall River Formation is the largest producing bedrock aquifer in Fall
River County.

,

.

3.6.2.2 Site flow system

Esistino site
'

Unconfined groundwater occurs beneath the entsting tallings site in unconsolidated quaternary
alluvialdepositsrangingupto9m(30ft) thick. Extensive intertonguing of sediments from
the Cheyenne River alluvial floodplain and Cottonwood Creek exists beneath the tailing site. A
potentiometric surface and flow gradient of the unconfined aquifer at the $tte is given in
Fig. 3.6.
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Proposed disposal site

Unconfined groundwater conditions occur 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.26 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 physical-chemical
'

quality to be very poor. Concentrations of dissolved solids range from 3480 mg/L to 6969 mg/L,
and the groundwater is considered to be very hard. The principal cations are sodium and
magnesium, and the principal anions 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 by the EPA " Proposed Secondary Drinking Water Standards"as
for finished drinking water. Using the U.S. Department of Agriculture (USDA) diagram for
evaluating groundwater for irrigation purposes the groundwater is unsuitable for irrigation
purposes because of its high salinity hazard.N

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 drt111ng depths.

An evaluation of the water-quality data from the Fall River Fonnation shows its physical-
chemical quality to be fair to very poor. Concentrations of dissolved solids range from

,

1010 to 3189 mg/L, and the groundwater is considered to range from soft to very hard. The
principal cations are sodium and calcium, and the principal anions are sulfate and bicarbonate.
The pH is 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 is unsuit-
able for irrigation purposes because of its high salinity and sodium hazards.

Both the Fall River and Lakota fomations which together form the !nyan Kara group, are the
principal sources of water for domestic Irrigation, and livestock uses.

3.6.2.4 Site aroundwater quality and use

Existino site

Approximately 2.1 x 104 MT (2.3 x IOS tons) of solid uranium mill tailings about 80% of which '

weresandtailingsandthebalancewereslimetallings,weredepositedinIlpondsorpiles
(the approximate surface area is 50 ha (123 acres)] at the esisting site. Except for Pond 10

.

the storage areas were probably not designed to prohibit or to minimize the mitigation of *

1eachates beneath the areas. At present, Ponds 3, 4, 7, 8 and 10 contain V Os-bearing itquors
of varying assay.

.

Evaluation of the chemical data from tre ponds shows the standing water to be acidic and to
.

contain extremely high concentrations of dissolved solids, sulfate, cadmtumf chromium, iron,
nickel, titanium, and vanadium. Sediment samples from the ponds were heavily concentrated with
aluminum, barium, chromium, iron, nickel, titantum. and vanadium. Lower concentrations of
other metals were measured in both the water and sediment samples, Leachates migrating from
the ponds and tallings piles are a potential source of contamination of the alluvial aquifer,
Cottonwood Creek, and the Cheyenne River near the mill site. g

.
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The water quality 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 frun 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
contaminated leachates resulting in concentrations of dissolved solids ranging from 14,545 to
32,000 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-

adjacent to the Cheyenne River. As shown in Fig. 3.6, leachate from a large percentage of the
tailings and slime 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 leachetes 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.

Proposed disposal site

No data are currently available to assess the existing 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 SE!$MICITY . .
, ,

3.7.1 Geology -

6
3.7.1.1 Reaional aeology

The mill site and proposed disposal site lie within the Missouri River Plateau and the south-
western edge of the Black Hills upitf t (Fig. 3.7). Figure 3.8 contains a 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 is restricted to these units.

The Inyan Kara group, of early Cretaceous Age,11es unconfonnably over the Morrison Formatten
of Jurassic Age. This group includes the Fall River and Lakota formations, which comprise a
complex interbedded sequence of fluviatile channel sandstones, fine. grained floodplain deposits,
and lacustrine or marsh deposits of mudstone, shale, and 11mestone.33 The Inyan Kara group
represents a change in depositional environments from continental to marginal marine.33,3

Overlying the !nyan Kara group is the Skull Creek shale of early Cretaceous Age. Thi,s unit is
composed of a sequence of dark gray to black marine shales. The Newcastle sandstone, which

**overlies the Skull Creek shale and is of early Cretaceous Age, is a fine grained sandstone
Interbedded with siltstone and, in places, mudstone.83 Overlying the Newcastle sandstone is.

the Mowry shale of early Cretaceous Age. This shale consists primarily of gray marine shales.,

The Belle Fourche shale, which overlies the Mowry shale and is of late Cretaceous Age, is a
dark. gray marine shale and contains a few bentonite seams.33 The Greenhorn Fonnation, whiche

overlies the Belle Fourche shale and is of late Cretaceous Age, is a marine shale that contains.

a few thin beds of timestone and bentonite.33

Quaternary terrace gravels, alluvium, colluvium, and eolian deposits unconformably overlie the
Cretaceous units throughout this region.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _
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.

*3.7.1.2 Site geology
,

'

Existing site

The existing tailings site is underlain by alluvial deposits of Quaternary Age. These deposits,
which are up to 9 m (30 ft) thick, consist primarily of interbedded lenses and layers of
fine grained sands, silts, and clays, with minor amounts of gravel and are underlain by approxi.
mately 66 m (200 f t) of the Skull Creek shale, which acts as an equiclude between the Quater.i

nary alluvium and the underlying rail River and Lakota aquifers of the Inyan Kara group (Sect.
3.6.2.1).
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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, l.ocal relief is less than 18 m (60 ft), and the site has low erosion potential.
Sedimentary rocks of early to late Cretaceous Age are of major importance at the disposal site(Fig.3.9).
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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 impoundment dike (embankment)
axis and four t:st borings in the proposed disposal area were drilled to depths ranging from 7 ,

to15m(21.5to50ft). Cross sections of the subsurface materials encountered during drilling *

are displayed in Fig. 3.11. Data from these test borings indicate three distinct units.

The upper layer consists of residual 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
a gradational contact with the underlying weathered silty 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 horizontal partings
(very fissile) that are often filled with calcium deposits or stained with iron and sulfur
(limoniticstaining). Vertical fractures are also comon in this zone and impart a blocky
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structure to the fonnation. These silty clay soils are defined as CL and CH soils 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 silty 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 clays of the Lower Greenhorn Shale Unit. These

materials are very hard and can be considered highly impermeable (10-e em/s or less) to the*

depths explored..

A stratigraphic column derived from data obtained from the Komes Test 1 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 $1te consist of fine-grained alluvial sediments, weathered
rock residuum, and oo11an deposits. The thickness of the surficial and weathered material
rangesfrom0to15m(0to50ft).

Underlying the surficial materials is the lower unit of the lower Greenhorn Formation of Late
Cretaceous Age. Only 8.5 m (28 f t) of this formation is exposed at the site. The unweathered
part of this formation consists of black shale containing thin bentonite seams.
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The base of the proposed disposal site will lie in the 8elle Fourche shale, which is of late '

CretaceousAgeandhasathicknessof56m(185ft)adjacenttothesite. The Belle Fourche .

shale is black and contains brown limestone beds and thin bentonite seams. .

Underlying the Belle Fourche shale is the Mowry shale of early Cretaceous Age. The Mowry shale
is Ifght gray and is comprised of minor amounts of siltstone, sandstone, and thinly faminated .

beds of bentonite. The thickness of this formation adjacent to the site is 44 m (145 ft). .

Below the Mowry shale lies the Newcastle sandstone (early Cretaceous Age), a lenticular light.
to medium-gray siltstone and very fine-grained sandstone. This formation is relatively perme.
able but is not considered an aquifer in this area because of its lenticular nature and limited
areal extent. The thickness of this fonnation adjacent to the site is 3 m (7 ft).

TheSkullCreekshale,whichunderliestheNewcastlesandstone(earlyCretaceousAge),isblack
fissile shale containing limestone concretions. The thickness of this shale unit adjacent to
thesiteis66m(215ft).

. .

O
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The Inyan Kara group (early Cretaceous Age) lies beneath the Skull Creek shale and includes
*

the Fall River and Lakota formations. These two fomations, 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 fomations at the proposed disposal site generally 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 mill site and proposed disposal site are located along the southwest flank of the
Black Hills uplift, an elongate northwest-trending dome of Laramide Age, approximately 200 km *

(125 miles) long 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 anticifne and
Sheep Canyon monocline east of the comunity of Edgemont and the Cottonwood Creek anticline
trending southwest from the comunity 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 nomal faults. The Long Mountain structural zone consists of small
northeast-trending nomal 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.ss

.

3.7.1.4 Seismicity
~

The area of southwestern South Dakota, where the Edgemont mill site is located, lies 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 1976.38

The strcngest observed earthquake, with an intensity of VII based'en the modified Mercalli
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. 37 Acceleration attenuation curves were used to estimate the maximum acceleration of
rock that could be expected at the proposed disposal site from such an earthquake as less than
0.04 gravities.se

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
at the site for a seismic event of such intensity would be much less than 0.01 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.3 On the basis of the historic seismicity record and *

the tectonic framework of the region, it is highly unlikely that an earthquake of large magni- *

tude will affect the disposal area in the foreseeable future.

.

d
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.

* 3.7.2 Mineral resources
.

3.7.2.1 Uranium

Uranium is 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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3.7.2.2 011 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 limited quantities of low-grade coal have been mined from the Chilsom member of the-

Lakota Formation in Fall River County, the prospect for comercial 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 alluvitan of
the Cheyenne River and the higher level terrace deposits in the county.

.

3.8 SOILS

A soil 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 soil-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
Although most of the soils on the disposal site have formed from weathering of the Lowerclay.

Greenhorn Formation, a few soils have formed from eclian deposits (ER, Sect. 4.5.1). It is

planned that Norka sitt loam and Nunn clay loam from the disposal site and imediate 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 is 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 is 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 is a deep, well-drained, very gently sloping soil found on terraces, alluvial
fans, and uplands. The Nunn soil is medium in fertility and moderate in organic matter content.
The good tilth and deep root zone of this soil make it well suited for use as cropland. The
available water capacity is moderate to high, pemeability is moderately slow, and runoff is
characterizedasslowtomedium(ER, Sect.4.5.1).

In June 1980. Norka silt loam and Nunn clay loam associations within the proposed disposal site
and along its imediate boundaries were sampled to detemine the volume and suitability of
material for use as plant growth media. Approximately 751,000 m3 (982,800 yds) of soils suit-
able for plant growth exist in this area. The soils are predominately sandy loams ranging in -

depth from 165 cm (70 in.) to 300 cm (120 in.) (ER, Sect. 4.5.1.2). The following 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 magnesium. Levels of major nutrients such asa

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 comercial fertilizer will be necessary)to improve the suitability of the soilfor use in reclamation (ER Sects. 4.5.1.2 and 4.6.3.3 .
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SSA Kvie easy tYs3 1 0-2 10 Peer >192 Peer

908 Kyle eley IVe3 8 2-4 10 Post >iG2 Peer

tem Dwyer leemy fise send Vile 3 NS 24 15 Peer >152 Paw

1C7D PierveGnsmaat aior Vie 4 IN 0-25 10 Peer $1-102 Poor

Piesse part t

'See Pig.110.
*The espeedity of enan e es teneming mappug units for agraufmeras vess rensse en is suitshdity for use in ressemstion:r

lite 2 Deep, imemy sods en aserfy level (0 to 2W tuttom lands and feet sleses that - renewe tunneficial overnsw. The men tinutation is
misemmen enessure, and the man hesord is and eresset

Illet Damp and moderessly dese6 lemmy seds we gendy stessag (2 to SW uplands. The mean linutatsen is meesture shortage, and the semin hasards are ,

wind and woest ereseen,

IVel headsreessy esso and emes, teamy esses en unedeems ed sloping te m 9W uplands. They have seves weier and moderses wind erosson
heaards. The men liaisteen e : r mosques.

tve3 Deep and modereessy dese, asayev sede on gency stepm,(2 to SW u sandt The meier 4,rmtanons are ' masture and an unfavorable

resung aone, sid es men hesse are woest and sa:id arosiert.

Ives Deep and moderseely esso, moderessey sandy som em cearty levet (0 to 2W bestem Lands terrases, wW wassues. They have severe and eroswue

heterdL The main tiertselene ave ' -- feweguse and too smeerdisiding sessuty,

IVs3 heedernesly dese6 elevey smN en neerty leves (0 to 2W unsandt The mein limitauens are inodoeuse costure and unfeverende roeong sons, and

* she men hased is sand eressen.
,

IVe3 Deep and modersesey sensaw elevey sede en genefy siepeng (2 to SW unterteh T>e snain knutoteens we madeeste moisture and at unfavoretse
roetms sene, and the maue hasards are meest omd and eremen.

Vied Deep and modoremey deep, clayey emie en sieseng to sense (e so 20W uplands. These nede have severe weser and unnd erosion haards. The

maan 16nnsstions are inadesuses rainfall and urWoreremie rootme sonst

| visi2 Sonow, mayey N en n y is.ee s. mes. ready siese e0 nW usia.i Thee s.ds fw,e e es ,e weser e,eson has,d. iim..d roonne

empth, and are not aseted for edtweeert,

Vis$ Denus sisy sede en eserfy level to siegerg (0 to SW upiede mid ses devra The inaan I:autesione are unfavorshie reeting tone and selts, and the
man heaerd is een, eressen.

~ Vlie3 Siellow to desaw esidy seite en sump (29 to 40W usiands. They have severe und and weter eremon hasardt The meen limitanons are low or
very leuw eveeladde Weest GWecify and sense slopeta

Vilel 9tellow, elevey seeis en sesso and very steep (26 se 90W vpiamesL They have a esvere weier erepen hazard.

' 'The following youppg of soils for was a pastursland and hay land reflect en pieer antatplify for use in rocianagon:

! Group F Leemy or alty amis veel mated for all e , adspeed plants.

Greve H + Sandy sede enth efieses of species and yestes linuted try finnted avalable wome capacity and wend eressen heaard.

Group GN Seseper sless phemes (9 to 40W et luny sels eth ein euroese layers not . 2 for pasture plantmgs tucause of erosion haaerd,
j

l Greve NS Sede not amted for pasture plentngs huseuse of severe lametacone in depe of rooteg sone, weest stake rate, ses,latde water capacty or
low forelity.

Greus t Osyey sole me chmen of seecien and yields tiened by very dow wowe intake rete and dow pernweedity.

Grove IN Seseper dose phases (8 to 404 of clavey seds not resemmended for paseure plantmas escause of eraseon heaarqL
'bitstdity for use a tosseets r"eeers generemy to me A henrert
'The cohann rWm1 se emebehey of WWwams to 182 cm er to bedreek met men a,coort vegreetion er is a medium of plant growe,Smed upon

general texture, strucesra, crealihdity, suestatie meest capsesty, solutte sett tangent, depth, and . 'ty or evadalkhty.

e
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3.9 BIOTA

3.9.1 Terrestrial

Natural plant communities 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 (Agropyron swithif), blue grama (Bouteloua
gmofZis), and buffalo grass (BuchZoe dactyZoides). Major species within the ponderosa pine
comununities include ponderosa pine (Pinus pondemsa), Rocky Mountain juniper (.Tuniperus .

scopuZoriert), and sedge (Caren spp.). The sagebrush steppe association is reflected in the .

occurrence of big sagebrush (Artenssia cridentata) and black greasewood (Samobatus vemiouZacus)
comununities. 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.17 Generally, revegetation attempts were unsuccessful. Some areas established
sparse stands of yellow sweet clover (MsZiZocus offioinaZis) and crested wheatgrass (Agropyron
desercorum). Other areas are covered by sparse stands of native weeds.

A ponderosa pine community is located insnediately east of the mill site. An undetermined
amount of windblown sand tailings have contaminated an estimated 32 ha (80 acres) of this
habitat.17

The composition and average ground cover of plant consnunities located between the mill and
proposed tailings disposal area and at the disposal site itself are listed in Table 3.20. The
plant consnunities 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 comunities occur in areas to be disturbed. '

Table 3.20. Naeural perennial yound cover in me vicinity of me Edgement
mill and propeesd tailings dispessi site

Community 80'FOU" 0" Representative domment species
(%) !

Big sagebrush, r'edium stand do Big sagebrush, buffalo grass, blue grama,
western wheatgrass, prairie sandreed

Big sagebrush, heavy stand 58 Big sagebrush, blue grama, buffalo grass,
western wheatgrass threadleaf sedge

Rough breaks 14 Big sagebrush, wild buckwheat, blue grama, ,

buff alo grass, side oats grama

Grassland 29 Buffalo grass, blue grama, prairie sandreed,
'

littfe bluestem, western wheatgrass *

'
Source: ER, Table 4.61.

,

.

According to South Dakota Statutes 41-2-32, 41-2-18, and 34A-8-3, the State has not classified
any plant species as threatened or endangered.39 In addition, no Federally listed endangered
or threatened plant species occur in the vicinity of the project.'*0

!

I

i
I

!
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i

3.9.1.2 Fauna
l

Numerous species of wildlife are known to occur in the~ Black Hills and outlying areas.68-63
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
j rimrocks and canyons in the Edgemont area (ER, Sect. 4.6.1.2).

'I. 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 (Mstsagris gaIIopavo) and white-tailed deer (OdocoiIsus
v;rginianus). Turkey, raptors (hawks and owls), and mule deer (Odocoitsus hemionus) 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 (Odooottsus

,

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 (Antilocapra
amertoana) and mule deer. Further, sagebrush shrublands are used by sage grouse (Centrocerous
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 sunnier of 1980 (ER, 4.6.1.2).
Five species of mannals and 11 species

of birds were observed ER, Tables 4.6-3iand 4.6-4); all are considered connon 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 rq ion is available for ring-necked pheasant (Phasianus coIchicus), sage grouse /

(Cancrocerus 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. Huntingpredators, such as red fox (vulpes fhIva) and bobcat (Lyn rufhs , are common in the region.

Table 3.21. Estimations bened on sport hunting of density capetistify
for , elected game species in the vicinity of Edgemont

Crude density capabihty

2No./km No./sq mile

Deer (Odocos/eus spp.) 1.5-2.7 4 o-6.9 ,

.
Antelope (Anr /ocapra amencana) 0.2-o.6 0.6-1.5

Sharptail grouse (Pedioeceres phasianet/us) 0.3 -20.9 o.8 - 54.2
,

Tur key (Melearns gallocavol o 6-o.7 1.5- 1.7

Cottonta;l rabbit (Sylvilagus spol o.o-3 9 0.o-10.o

Ducks 4.1 -20.2 10.5-52.3*

Muskrat (Ondstra coert><cas 42-5.7 10.9-14 8*

Coyote (Canis /arrans) 1.1 -1.5 2.9-4 o

Praine dog (Cynomys tudovoanus) 20 4-28 o 52.9-72.6

Source: C. Keeler South Dakota Department of Wddhfe, Parks.and Forestry,
personal communication. hn. 3,1980.

,
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I- The staff contacted the U.S. Fish and Wildlife Service regarding the presence of threatened and
,|~ endanoered species. Endangered species that may occur at the site and vicinity are the bald

eagle'(NaZiaestus Zeucocephalus), American peregrine falcon (Falco peregrinus anatzan), and!,

black-footed ferret (matela nigripes).40 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.44 The Nerthern swift fox (Fu: pes
.

,) veZos habes), classified as threatened by the State of South Dakota 44 is known to occur in
j Fall River County. Jon Sharps, Endangered Species Coordinator for Region 1, South Dakota
j Department of Game, Fish, and Parks, doubts if any are present in the Edgemont area because of- '

,e lack of suitable habitat (J. Sharps. South Dakota Department of Game, Fish, and Parks, Rapid
a City, personal communication, Nov. 20. 1979).
}
.

f 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 from the Wyoming line to the Edgemont area is low and
; cpeates 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
[<Scm(1.9in.)]. Irregularities in substrate elevations combined with low flows produce'

small sloughs and backwater areas with little flow.45 The topography 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
comunities46 (phytoplankton, zooplankton, macrobenthos, and fish), probably results of rela- '

i 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.47 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 s4
(ER, Sect. 4.6). TheAngosturaReservoir[54km(33.5 miles)downstreamofEdgemont]waschar-
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 sumer fishing as
good with moderate pressure and winter fishing as good with light pressure and ravealed that
walleye (stizostedion vitretan viereien) and smallmouth bass (Micropterus dolomieui) were the
predominant species.4e Species caught during the 1975 survey are shown in Table 3.22.

-

Rare and endangered species ~

.

No rare, thraatened, 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 (Fundulus soiadicus), 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
did not find individuals of this species (Table 3.23) or their preferred habitat."g in 1979 butNatural
fluctuations between wet / dry years and high/ low flows within a year may cause habitat variation
that could influence the presence or absence of this species in the Edgemont area. For example,
although Bailey and Allum 7 did not record the plains topminnow in the Cheyenne River drainage4

in South Dakota, the presence of F. sciadicus in headwater streams of the Cheyenne River in
Wyoming *9 could serve as a source of individuals in the Cheyenne River near Edgemont.

i

i
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Taide 3.22. Fish species ooelected in pel and trap nets from
Angosture Reservest, South Dakota. June 1975

Carp Cyprinusevpio Unnaeus
Golden shiner Notemigonus crysoleucas (Mitchill)
River carpsucker Carpsortes carpio (Rafinesque)
White sucker Carostomas cc.. ..;.-.J (Lacipide)
Redhorse Adesostoma sp.

Black bullhead /etabrus melas (Rafinesque).

e Channel catfish / css /urus punctatus (Rafinesque)
Bluepil Lapomis macrochirus R afinesque
Sanallmouth bees Mictcolorus e/olornieui Lac 4pede
Crappie Pomonis sp., . .
Yellow perch Arres //avescens (Mitchill)
Welleve Stirostedion vrtroum virreum (Mstchiith

Source: South Dakota Department of Game, Fish and Parks funpub-
lished 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, Fishs and Parks, personal connunication. Apr. 3,
1980). Additional sampling did not find the species or its preferred habitat.

,

.

4

e

e
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i.

I
'

.

Table 3.23. Fish species doenhutsen and redetne abundenes

in the Cheyenne Rieer Basin, May 1979
I .

e Relative abundance (%) at station:'

Spaces
1 2 3 4 5 6 7 8 9

.

Mains minnow (Ny6ay. adus placitus1 Girard 2 L 29 27 45 74 7e

Send shiner (Notropis stranirans) Cope 92 83 62 22 28 22 a $5 50
Mains lullifish (Fundulus kanser/ Garman 4 a 4 22 7 6 19 36 1

Fathead minnow (Pimaphabs 4 4 a 14 2 15 1 10
prome/ast Rafinesque - -

Flathead chub (Hyhopsis paci//s/ a * 9 9- 28 4 2 15
Richardson

Longnose dace (Rhinichthys 3 1 3 5 1 9 11

cataractael Valenciennes
River carpsucker (Carpiodes- a 1 2 1 1

carpio) Rafinesque
*

Channel catfish (/creturus ,5 a 1 2
punctatros) Rafinesque

Green sunfish (Lapomis cyawilus) a a 1 a a 2
Rafinesque

White sucker (Casostomus 6 a
commarsemil Lacepede

Carp (Cyprmus carpiol Linnacus a a a
Black bullhead (/craturusinelast a a

Rafinesque

/
*<1 %
Source: Modtied from R. B. Fsts. fisheries Resources o! the Clityenne River 8asin Fa// River Coomtv.

South Dakota. May 18-22. 79/9. Tenrwssee Valley Authority, Fisheries and Aquate Stanch, Division of
Water Resources Norris. Tenn., July 1979, TaNe 2.

s
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4. ENVIRONMENTAL CONSEQUENCES, MONITORING TO DETECT
IWACTS, AND MITIGATION OF IMPACTS

.

.

4 4.1 IWACTS ASSOCIATED WITH PROPOSED ACTIONS
I
' # 4.1.1 Air cuality

.| The major nonrad'iological atmospheric pollutants from the deconsiissioning activities will be
' gaseous emissions from internal combustion engines and total suspended particulates (TSP) from

scraping and loading the tallings and borrow material, from transporting this material, and *

i from wind erosion of exposed surfaces (e.g., disturbed lands and stockpiled soils). In general,
these emissions 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 red 'ce maissions generated in transporting the tailings and contaminated material.
The proposed plan i,.Jid therefore result in relatively minor short-tem 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 , N0x, CO, and hydrocarbons), calculated by the applicant using EPA's Climatological2

Dispersion Model, are well 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 13
~

the amount of material (tailin It is anticipated that the entire
mill site [86 ha (213 acres)] gs and soils) transported.anddisposalsite(104ha(258 acres)]willbedisturbed. 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 will 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 techniques to reduce
fugitive dust to estimate the total fugitive dust emissions during deconslissioning activities
(ER, Sect. 4.1.2.2.3). This infomation was then used by the applicant to derive worst-case
estimates of the short-term (24-h) and long-tem (annual-average) emission rates for TSP based
on onsite meteorological data (IR, Sect. 4.1.2.2.4).

Short-tem impacts from TSP were studied by selecting 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/m3, 237 ug/m3,
and 63 ug/m3, respectively. Two of the worst-case 24-h periods occurred during a time wnen'

deconmiissioning 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. If meteorological
conditions similar to those in mid-February /early March occur during the operational period, .

* the 24-h Federal secondary and State of South Dakota ambient air quality standards for TSP
(150 ug/m3) 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 conwiitted to by the applicant.

As with the short-tem estimates, the annual-average ambient 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).

4-1
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The maximum annual-average TSP concentration expected to result from the decomissioning opera-
tion (23 ug/m3). when added to background levels in.the vicinity (27 ug/m3; see Sect. 3.2), will
not exceed the Federal secondary and State annual-average ambient air quality standard for TSP
(60ug/m3).

The staff agrees with the applicant's predictions on air quality. However, this is based on
the applicant's assumptions regarding fugitive dust control including: (1)averagevehicle
speed at the mill site will not exceed 16 km/h (10 mph); (2) average vehicle speed along the
haul road will not exceed 32 km/h (20 mph); (3) some type of road carpet will be used in ,

addition to watering to achieve a 605 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)disturbedareas(millsite,disposalsite,andstockpiledsoils)willbe ,

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 tha.t
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 intemittent 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 is
of particular importance because the dust will carry radionuclides. Therefore, the staff 1,

recomends that decomissioning operations be temporarily stopped when sustained wind speed
exceeds 40km/h(25 mph).

Air quality of the area will be monitored during the project to detemine if the mitigative
methods are adequate or if additional or modified procedures are necessary (Sects. 4.2.2.1
and4.2.3.1). If inadequate, effective measures will be implemented.

4.1.2 Radioloaical 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 Edgemont site environment presents an already radiologically contaminated situation
with a chronic low-level release of radioactive 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 105 MT (2.3 x 105 tons) of uranium tailings. These
tallings were disposed of as sands and slimes in piles and ponds on the mill site (Fig. 2.g).

Although most of the tallings have been temporarily stabilized by earthen cover redon flux
measurements taken on the site have ranged up to 970 pC1/m2.s. Redon gas concentrations above
background levels have been detected up to 1.1 km (0.7 mile) from the site. '|

'

Direct gama radiation levels as high as 3780 uR/h (on ponds) have been measured on site. with
'

*

measured values of over 1000 uR/h on ponds 1. 2. 3. and 7. In general, game levels from
70 to 260 uR/h were measured on the tallings sand piles. These may be compared with a nomal '

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
In addition to the millsite. 5.3 ha (13 acres) of soils will be distrubed along theFig. 3.15.

eastern edge of the mill for construction of a diversion ditch, and an unknown amount of land
east of the mill will t'e distrubed by removing tailings that have blown into this area (ER. '

Sect. 3.5).

;-

_- , - - - - _ - _ -_ . _ _ -
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Table 4.1. Land ares eMesend by the
proposed pelset'

Area

Location he acres

Mill site es 213

Diversion ditch 56 3 13*

at mdl sine
Desposal aree 6e las*

Seit stockpoles 36 90*

Hautroad 12 ,3_0

Total 207.3 514
,

8 Additional areas mey be disturbed for (1) topsoil
required at the mdl site and (2) removal of tedings
tdousn east of the mill site.

*

Soures: E R, 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 issnediately available for reclamation
because of decosuiissioning scheduling will be seedeo 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
disposalarea(Fig.3.15). Topsoil from the haul road will be stored along the route for use
in reclamation. The applicant has recently determined that it appears unlikely that sufficient
suitable topsoll 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 fill 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 soil compaction,
which is not conducive to plant growth. Ripping the soil and applying the reconsnended fertilizer -

rates (ER. Sect. 4.6.3) will enhance the likelihood of successful revegetation, but a temporary
,

decrease in natural soil productivity is probable.1 If reclamation efforts are successful.
long-terin 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 : nill has not operated since 1974. Decontamination
andreclamationofthesite(86ha(213 acres)]wouldallowproductiveuseofthisarea.
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Although Fall River County does not have a comprehensive land use plan or zoning ordinance,
Edgemont's temporary zoning ordinance designates th t portion of the mill site within the city
limits as industrial. Because the railroad borders one side of the site and the city sewage
lagoon the other, it can be expected that the permanent zoning of this area will also be indus-
trial. Therefore, the remainder of the site would be most suitable for industrial use as well.
If no industry were to locate on the mill site or until industries do locate, the area.could be

f used as pastureland because the reclamation plan is designed primarily to provide livestock
forage (Sect. 2.2.2.7).

Preparation of the proposed disposal site for long-tem isolation of tallings and contaminated *

remove about 122 ha (301 acres) of grazing land [68 ha (168 acres)'

materials will temporarily (90 acres) for stockpiled soils,12 ha (30 acres) for haul roads, and
*

for disposal area, 36 ha
5 ha (13 acres) for a diversion ditch along the mill site]. At least 17 ha (41 acres) of pon-
derosa 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 mill probably
will be disturbed for borrow material (ER,disturned areas, with the exception of the tailingsSect. 3.2), although the staff encourages minimiza-tion of such action (Sect. 4.1.1.3). All'

impoundment, will be revegetated with species primarily suitable for livestock grazing
(Sect. 2.2.2.9). The impoundment will be revegetate, with species which will not specifically
promote livestock grazing but will allow wildlife utilization of the area. This measure will
help to ensure that vegetative cover over the tailings imooundment will be sustained over
time, providing erosion protection. The staff recommends that the seed mixture include species
that accomodate wildlife as well as permit forage product''r 4 livestock (Sect. 2.2.3.8).

The effect of decomissioning on land use would be a net increase of about 51 ha (127 acres)
available for productive land use. Given time, it is possible that even the reclaimed disposal
site could be released to grazing. Land use control (as required by Sect. 202 of the Uranium
Mif) Tatlings Radiation Control Act of 1978) will ensure that no disruption by either natural
erosion or by human or anithal activities will take place.

Jecause no significant direct adverse impacts on land use are anticipated, no mitigation
measures were proposed by the applicant (ER, Sect. 4.3.1.3). The staff concurs with this
decision. Mitigation measures for potential adverse impacts from such causes as dust and
erosion, which could affect land use, are discussed in their respective sections.

.

4.1.6 Water

4.1.6.1 Surface water physical effects

Mill site

The major impacts of the decommissioning plan on the existing surface water features at the
mill site are: (1) permanent reduction of surface water contamination resulting from runoff
and flood erosion of existing tailings, (2) elimination of contamination from standing water
in the tallings ponds following removal of the tailings and associated liquids, (3) alteration
of existing local drainage patterns during decommissioning by construction of a ditch to divert
uncontaminated surface runoff from the area east of the mill $1te to the Cheyenne River flood- *

plain, and (4) removal of all contaminated materials from the margins and streambed of Cotton- '

wood Creek. (5) restoration of the channel as close to its original course as feasible, and
(6) revegetation of the stream margins. After removal of the windblown tailings (Sect. 2.2.2.3), -

construction of a diversion ditch along the eastern margin of the mill site will disturb about
5.3 ha (13 acres) (Sect. 2.2.2.3). The applicant proposes to reroute the reach of Cottonwood ,

Creek flowing through the mill site through a temporary diversion char.nel constructed in uncon-
*

taminated native material (Sect. 2.2.2.5). During the two years of staged construction and
stream decontamination, which would occur during low flow to minimize transport of contaminated
sediment, the stream would be diverted through a pipe (Sect. 2.2.2.5). Following decontamina-
tion of the site, a new permanent route close to the original course would be constructed for
the creek (Sect. 2.2.2.5). The stream margins would be stabilized along meandering bends by
using riprap where needed and then revegetated, according to the plan presented in Sect.
2.2.3.8. Riprapping and revegetation would reduce erosion and subsequent sedimentation.
Erosion and sediment transport from the temporary diversion channel will occur as the result
of construction and transport of unconsolidated material. Measures taken to stabilize the
bed and margins of this channel will minimize erosion (Sect. 2.2.2.5). Following the routing

_ __ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . .___ ____ - _ ___ ___ ___ __________ - -
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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 the quantity of streambed materials 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 matwrials from groundwater into stream alluvium and
surfacewaters(Sect.4.1.6.4). A data base defining types and quantities of contaminated
material must be determined by the Tennessee Valley Authority (TVA) in coordination with the

,. U.S. Nuclear Regulatory Comission (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 decomissioning plan on the surface water features at this site will
be the complete and pemanent alteration of surface water features of the 68-ha (168-acr'e)
site (Sect. 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
[0.04ha(0.1 acre)]atthetoeofthecontainmentarea(Fig.3.4. Pond 1)willoccurbecause
of construction of the disposal area. Given the close proximity of Pond 2 (Fig. 3,4) to this -

site, theDavailability of another pond downstream (Fig. 3.4. Pond 3), and the numerous small
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 opinion 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 with 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 tretch-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 systc;n 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 mill could result from area runoff, point-source discharges, dredging, seepage, or.

accidental spills of tetic or hazardous materials. Surface water quality impacts may also
occur as the result of groundwater recharge of Cottonwood Creek following decommissioning
(Sect. 4.1.6.1).
The primary adverse impacts associated with the decomissioning are surface runoff and resultant
erosion and sedimentation. Erosion during the decommissioning can occur from the mill site.
haul road and slurry pipeline route, disposal site, and borrow areas. The applicant's proposed
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specific constructional techniques designed to reduce erosion and sedimentation are discussed
in Sect. 2.2.2 of this document and in Sect. 4.2 of the ER. These techniques should ensure that,
over the short term, tre 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 tallings and potential runoff from the site.

Although the contaminated tallings 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-
tamination beneath the site and the time necessary for the groundwater to be cleansed are not
known(Sect.4.6.1.4).

.

Mill site

Increased levels of suspended contaminants are associated with surface runoff from the exposed
tailings.z These mill tailings are of particular concern at the Edgemont site because of
potential radioactive and trace metal contamination (i.e., aluminum, barium, chromium, titanium,
nickel, iron, vanadium) of the tailings (ER. Sect. 4.2.2.2.1.2). The Cheyenne River does not
currently meet recomended standards for drinking water 3*" or for agricultural use5 because of
high concentrations of barium, arsenic, iron, manganese, and dissolved solids (see Sect. 3.6).
However, during deconsnissioning, 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 mill site are designed to
intercept or contain runoff before it reaches Cottonwood Creek so that water quality impacts
can be minimized (Sect. 2.2.2.3).

The applicant has not determined the extent of heavy 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 apo11 cant
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 findingst 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 decomissioning activity include potential accidental
leakage or breaks in the outfall line from the Edgemont city sewage lagoon as it crosses the
mill site. If 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.

.

.

Disposal site

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 all particles larger than
0.005 m in diameter during a 10-year, 24-h 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 Loth carry naturally heavy silt loads during
runof f events (J. Hatch, personal communication. March 1980).i

4.1.6.3 Reclamation
,

As the result of decomissioning the mill site and subsequent stabilization and reclamation*

,

(Sect. 2.2.3.8), water quality and hydrologic and water use characteristics of Cottonwood Creek
; at the mill site should be similar to upstream areas of the creek. Reclamation of the mi'l

site should also significantly reduce windborne erosion and resultant erosional input into'
<

adjacent water bodies (see Sect. 4.1.5).
,

The haul 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 tallings 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 tailings
and other contaminated materials from the mill site will allow natural processes, primarily
subsurface flows, eventually to restore this groundwater to its previous condition by trans-
porting excess soluble ionic species into Cottonwood Creek and the Cheyenne River.

Such transport is presently occurring and does not result in measurable degradation of either
stream. The staff is of the opinion that continuation of this natural process is the only
practical solution for restoration of groundwater quality under the mill site. The staff
reconnends that shallow wells not be permitted on the mill site af ter reclamation until chemical
concentrations (mostly sulfate) decrease. No radiological contamination of groundwater in
excess of standards is 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 tallings and contaminated materials from contact with groundwater. Dewatering
of the slurried tailings will result in the presence of a negligible amount of solutions avall-
able for transport of contaminants. If a clay liner is used, it 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 if an alternative other than the staff's preferred
alternative for tailings disposal were implemented.

.

4.1.7 Biota
.

4.1.7.1 Terrestrial.

Decomissioning and stabilization

The primary impact to terrestrial biota from decomissioning the mill will result from temporary
loss of habitat. This impact, however, will be minor because the mill site is already highly
disturbed (Sect. 3.9.1) and because the land proposed for the disposal site is not considered
to M unique wildlife habitat (Sect. 3.9.1.1). Lands to be affected by the proposed project
are listed in Table 4.1. Very little natural vegetation exists at the mill 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 is expected to improve its ecological characteristics. A big game uttitration 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.6 Nongame bird and small mamal surveys
in 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 comon 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 possibly 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 veSetation. Although the
magnitude of these potential impacts is not known, it is expected to be negligible. No sig-
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.

'

Noise from project activities is 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 infonnation concerning noise intensity, frequency, and duration of exposure.7.

Some typical ranges of sound' levels from comon construction activities are listed in Table 4.2.
. Noise associated with the project may initially cause migration by some wildlife away from the.

immediate vicinity, but those that remain or return will generally become habituated to con-
struction noises and activities.7 Also, because this project does not involve the continued
operation of any facility in the future, ambient noise levels are expected to return to nonnal
once the area has been reclaimed.

Tahoe 4.2. sound leeele from - _ . envipment

. ... --..

Sound feve4, d8(A), at' indicated

Source
, , . , , _

, d's,tances from source

15 m 30 m 61 m 152 m 305 m

Trucks, cranes, bulldozers, etc.. 70-95 64-89 58 -83' 50-75 40-69
with dieset typeinternal
combustion engmes

Air compensors and other 76 -86 70-80 64 -74 56-66 So-6o ,
stationary sources, typically
diesel powered .

Pile driver 105 93 93 85 79
,

Front end toaders 73 -86 67-80 61 -74 53 -66 47-60 *

' Source levels above 80 d8(A) are usually produced by a combmation of several pieces of equipment e

operstmg at the same time. .

Source U S senate. Asport to the #rescent and Congress on Noise. Senate Document 96-63. U.S.
Government Prmteg offee. Washmston, D C.,1972.

Increases in personnel associated with the decomissioning project will adversely affect most
wildlife in the area. Although some species may be benefited, most of the larger mamals 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 illegal hunting pressure and destruc-
tion of habitat by off-road recreational vehicles. An insignificant increase in wilclife losses
is expected to occur as a result of greater vehicular traffic on highways.
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Federally listed endangered species that may occur at the site and vicinity are the bald eagle
(Haliasecus Zaucocephalus), American pere;rine falcon (Falco peregrinus anaeum), 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. Although*

the black-footed ferret is not known to inhabit the area, the potential txists for this species*

to occur in the region because of the presence of prairie dogs, a primary food source for the
ferret.s However, no prairie dog towns are known to be located within 3.2 km (2 miles) of the
mill or proposed disposal site.S Or. 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, SouthDakota, more than 250 km (150 miles) east of the project site personal comunication,
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.H Although the northern swift fox (Vulpes veloz herbes), classi-
fled as threatened by the State of South Dakota,9 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 comunication, Nov. 20,1979).

Reclamation

The primary objective of the applicant's reclamation plan for the mill site, disposal site,
haul roads, and borrow areas is to stabilize th7 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 ort future use of the area for industrial or other purposes. As recomended by the

' U.S. Fish and Wildlife Service (K. D. Keenlyne, letter to R. A. Scarano, Chief, t.ranium
Recovery Licensing Branch, Division of Waste Management NRC, Oct. 27,1980), the applicant
should consider a seed mixture that includes little bluestem (Andropogon scoparius), silver ,

sagebrush (Artemisia cana), rice grass (Crysopata hymenoides), and fourwing saltbush (Atriplex
canescens). These seeds are commercially available, can be planted with other mixtures, and
would improve the area's diversity.

Revegetation of the riparian comunity 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 recomends that any portion of the ponderosa pine
comunity 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 Aquatic

Decomissionino and stabilization
'

One of the major consequences associated with the proposed decomissioning which could adversely
~ affect aquatic biota is rerouting Cottonwood Creek to a decontaminated reach anc removal of

contaminated material from the floodplain and streambed of the creek (Sect. 4.1.6.1). The-

applicant's proposed plan for decomissioning 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 comunities in the affected reach during both periods. The staff*

believes that if this is done such that erosion and sedimentation are minimized and the stream-*

bank stabilized and revegetated, long-term adverse impacts to the stream comunity through the
mill site should be minimal, though these comunities would be lost in the short term prior to
restoration.

If, 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 Wright [ Tennessee Valley
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Authority (TVA)],11 it appears that Cottonwood Creek upstream of the mill site has a diverse
aquatic comunity from which repopulation of the stream reach through the mill site would
occur. This should minimize long-tem 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 unifomly regrading the stream banks to a 10*-slope, the stream banks should
be permitted to develop naturally or have structures built that produce undercut banks and
other instream flow structures (J. W. Sayler, U.S. Fish and Wildlife Service, personal comu- -

nication. Dec. 22,1980). The applicant
such as concrete boulders and diversions) plans to place natural or man-made obstructions (i.e..

-

within the stream in order to provide diverse habitats
(i.e., pools and riffles) and stable, diverse substrate for reestablishment 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-tem impacts associated with decomissioning
by permitting recolonization of a diverse aquatic.comunity. Revegetation of the Stream margins
should reduce erosion and sedimentation and, over time, provide overhanging vegetation of i
aquatic habitat enhancement.

During decomissioning, biological comunities in the Cheyenne River and Cottonwood Creek
should be protected from increased erosion and sedimentation from tallings 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 mill decomissioning on the aquatic biota of
Cottonwood Creek and the Cheyenne River. Until the groundwater beneath 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 comunities 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 imediately
downslope of the containr'ent 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 disposai site. In the event that runoff from the disposal area reaches the Cheyenne
River, the aquatic biota could be affected during decomissioning 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 flow in the river should dilute any
contaminants (ER, Sect. 4.2). -

.

Reclamation
.

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 stability 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 decomissioning project
is extremely difficult. Because the socioeconomic environment in the area surrounding 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 fonnalized 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 decomissioning project.

'

,

Some of the more important project-related impacts are sumarized 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 a 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 comunities.

Taisie 4.3. Esometed incremensel impacts on employment, papidecon, and homesne
seused by Edgemont null desammissiemne -_ _.2.c . actwities'

Total regional impacts Edgemont Hot springs

Low range High range Low range High range Low range High range
- . - . . . . - . . _ -

8Employment Opportunities 128 -144 ,

Population influx 165-183 216 -236 102-117 174 -195 30-32 82-88
Famdies 25-27 39-42 16 -16 32-34 6-7 16 -17
school. age diddren 22 -24 35-37 13 -14 28 -30 5-6 15-16

Housing demands 102-115 118-131 67 -74 101-11o 15-17 41-45

*8ased on peak construction employment (-801; for other assumptions, see Appendix 8.
8 0nty one range was developed for employment opportunities.

Tahia 4.4. Estimated incremental impacts on employment, population, and housing
caused by Edgemont mill decommissioning opersoon activities *

Total regional impacts Edgemont Hot Sprmgs *

Low range Hip range Low range Hip range Low range He@ range-

' 8Employment opportunities 198 -225

Population en s s 420-474 486 -534 213-237 365-401 107-119 243-267e
*

Families 107-119 122-134 54-60 92-101 27-3o 61-67
School-age duimen 94 -105 107-118 47-52 80-89 24 -26 54-59*

Housing demands 158-176 180-198 79 - 88 135-149 40-44 90 -99

* Based on peak operation employment (+90); f ar other assumptions, see Appendia 8.
8 0nly one rarsge was developed for employment opportunities.
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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 will 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 (sMay

.

throughOctober). Operations employment will steadily increase until a maximum (s90 employees)
-

is reached in the third year. Thereafter, operations employment needs will steadily decline to
minimum levels during the last year of deconsnissioning,

s

Tehle 4.5. Peak eenployment levele, over tune, for eenstruction and operation,
Edgesnent null '

Time period Peak employment levels'
'

Construction phase May-October 1981 65-80
Operation phase * 1982 55-7o

1983 80-9o
1984 70 -75
1985 . 40-50
1988 5 -20

' Approximations, that is, levels rounded off in increments of five. :
*The peak employment ranges occur from May to October each year.

. Source: G. R. Deveny, Supervisor, Socioeconomic Analyses Section, Division
of Community Services, personal communication, April 7,'198o.

.

- -

6

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 total
maximum number of incremental job opportunities caused by construction is between about 130
and 145 (Table 4.3). As many as 200 to 225 total new jobs could result from project operations
(Table 4.4).

4.1.8.3 Population

Because the unemployment rates in the affected region are low (Sect. 3.4.3) and considerable
economic development is 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 40 *

during construction and s90 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
local 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- '

dentscouldconceivablyin-migratebecauseofoperationactivities(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 range, 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 Edgemnnt and Hot Springs 1980 population estimates (sl500 and
4700), population increases of these sizes are relatively significant. However, when compared
to the projected long-term populations for these conynunities, the contributory effects are
considerably less. The Edgemont and Hot Springs 1982 populations could possibly range from
3400 to 5700 and from 7400 to 7500, respectively (Table 3.4). The mill deconsnissioning project
may thus o mbine with other developments to significantly affect Edgemont, Hot Springs, and,
consecuently, Fall River County, but the project, by itself, would cause only a small portion
of the overall 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 200 new units may be needed to house operation-induced employees
(Tables 4.3 and 4.4 and Appendix 8). Because of typical housing preferencest2.13 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, though possibly high, are only a small fraction of total anticipated*

requirements. Approximately 2235 housing units existed in Hot Springs and Edgemont in 1980*

(Table 3.5). However local planners es'timate 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.1" Ccnsequently. Edgemont may have to annex large areas of land or allow scattered
development around its fringe.13

.

4.1.8.5 School enrollment

The short-term construction activities, to be conducted during summer months, will minimally
impact school enrollments. Only about 20 to 40 new students will be enrolled (Table 4.3 and
AppendixB). However, operation activities, which will be long-terin and involve more employees,
could significantly impact school enrollments. 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 enroll in the Edgemont School District and 25 to 60 in the Hot Springs School
District. Some additional classrooms and teachers may be needed to accomodate these increased
enrollments. The staff did not, however, quantitatively 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 comodity 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).

Tahis 4.4. Esemeted presset-induesd pereened incomes and

tes revenuse 6n the eNosted lesel asenemess
8(19et-19 eel.1e79 desiers

-
'

Year Personal incomes (s) Tan Revenues (s)
,

19e1 1,441,000 82,538*

1982 1.626.000 75.354

1983 1.846.000 102.88o
*

1984 1,535.000 82.886
1985 982.000 52.o30*

1986 385.000 16.513

Totals 7,815.000 412.201
. - . . --

* Assumes that construction and operation actmties com-

mence in 1981.
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4.1.8.7 Public sector finances

The staff estimates that the project will generate for both construction and operation
activities approximately $400,000 (1979 dollars) in tax revenues (Table 4.6). Because the
affected comunities 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 generate 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.14 Accordin
Federal monetary assistance has been requested to aid in mitigating impending impacts.1 gly.

-

-

4.1.8.8 Public services and facilities s

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),1" 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 Hot 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 cu*rently capable of processing addi-
tional wastes; however, both systems, under EPA mandate, will be expanded and improved in the
middle 1980s.

Table 4.7. Estimated project 4nduesd increments in
peek weeer usage (1981-190eF

.-
veer Puk water unos

liters /d gpd

1981 160,000-241,200 44,500-63.600

1982 330,000-425,600 89.600-112,300

1983 435,400-546,700 114,900-144,900

1984 353.o82-452,900 95.400-119,500

1985 243.824-3o5,600 64,344-ao 600

1906 96.800-121,300 25,500-32,000

* Assumes that construction end operation actmties commence

in 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. If Edgemont's population does increase significantly
(e.g., 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 decomissioning 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 comunity development-
related traffic increases in the 1980s.1"

,
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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 noise

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 Radioloeical assessment

4.1.9.1 Introduction

This section represents the staff's assessment of the incremental radiological 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 comitments to nearby individuals and the general
population within 1.6 km (1 mile) (town of Edgemont, including Cottonwood Comunity) of the mill
site.

All 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 decomissioning. There is presently no
dairy industry in the Edgemont area.

4.1.9.2 Estimated releases

A sumary of the infomation and data assumptions used to calcula'te 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

postdecomissioning period are assumed to be within cleanup standards of 5 pC1/g or less for
particulates (U-238. U-234, Th-230 Ra-226. Pb-210, and Po 2 pC1/m2.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 .

decomissioning project as proposed..

.

4.1.9.3 Exposure pathways

Poter.tial exposure pathways by which people would be exposed to radioactive 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 radioactive mate-
rials in the air or deposited on ground surfaces, and ingestion of contaminated food products
(i.e.,vegetablesandmeat).

There will be no planned releases of radioactive materials directly into surface waters. While
there is a 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 recomended in this Statement are employed. Therefore, seepage is not considered to
be a significant pathway of human exposure in this radiological assessment.
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Table 4.8. Prmelpel paremoser values used in radiologiset
seassement of * ; for Edgemont feeility

Parameter value

Average activities in tailings solids, pCl/g*,

*U 230 83.5.

*
Th 230 702.4
Re 228 705.2,

Pb-210 706.2.
*

Activities for tailings siirnes, pCI/g
.

U-238 200.9
. Th 230 2005.2

Re.226 2007.1,
,

Pb-210 2007.1
*

Activities for tailings sands, pCl/g

U 230 11.9
Th-230 131.7
Ra-228 132.2
P4210 132.2

Decommissioning and disposal time period, years 2.5

Estimated amount of tailings to be moved,
"

2.00 X 108metric tons

Estimetod total arnount of material to be moved .

8to disposal sete, metric tons 3.72 X 10
Release rete from mactiinery and activities et the -

Edgemont site, % 2.4 X 10'8 9
Release rete from Minery and activities et the

'
disposal site, % 1.2 X 10'8

Dust to tailings activity ratio, dimensionless 2.5

Assumed reduction f actor for tailings dusting
mitigation measures, % 0.0

Specific redon fium from exposed beach,

(pCl/m'as Rn 222) 10

(pCl/g Re-220)

Taelings impoundment stees, hectares (acres)

Pond 1 4.5 (11.1)
Pond 2 3 (7.4)
Pond 3 6 (14.8)
Pond 4 2 (4.9)
Pond 7 7 (17.2) *

Pond 8 3.5 (8.8)
'

Pond 9 3.5 (8.8)
Pond 10 2 15.0) *

East pile 12 (29.5)
Aree A 4 (9.8)

*
Area 8 2.5 (6.2)
Disposal site 29 (71.1) *

Dispersed area of taelings 32 (80)

| ' Activities are based on en ore grade of 0.25% U 0, and the following3
loss to taelings. U-238 9%;Th-230 99.5%; Ra 226 90 9%;P4210 90 9%.
Siimes are considered to be 4.25 times as rodeoective as the average teelings.
Sands are considered to be 0.19 times as radioactive es the everage teelings.

{
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Table 4.9. Estimated annual reisease of ran=*%ity resulting from cleanup operatione
et Edgement mill and disposal site

Annual indioactw releases WyeM8
Source of release -

U-238 Th 230 Re 226 Pb 210 Rn-222

'

Edgement

Machinery and handling 3.18E-036 3.51E-02 3.53E-02 3.53E-02 0.0

* Pond 1 1.96E-03 2.16E-02 2.16E-02 2.18E-02 1.00E+03

* Pond 2 2.74E-04 3.03E-03 3.04E-03 3.04E-03 6.67E+02

Pond 3 1.24E-02 1.37E-01 1.38E-01 1.38E-01 1.33E+03

Pond 4 9.74E-04 1.08E-02 1.0BE-02 1.08E-02 4.41E+02

r Pond 7 2.92E-03 3.24E-02 3.24E-02 3.24E-02 1.56E+03

Pond 8 1.40E-03 1.62E-02 1.62E-02 1.62E-02 7.75E+02

Pond 9 1.46E-03 1.62E-02 1.62E-02 1.62E-02 7.75E+02

Pond 10 1.83E-04 2.02E-03 2.02E-03 2.02E-03 4.50E+o2

East pile 1.10E-03 1.21E-02 1.22E-02 1.22E-02 2.66E+03

Area A 3.66E-04 4.04E-03 4.06E-03 4.06E-03 8.83E+o2
* ~

Area B 2.74E-04 3.03E-03 3.04E-03 3.04E-03 5.58E+o2

06spoesi sete .

Machinery and handling 1.50E-03 1.76E-02 1.77E-02 1.77E-02 0.0

Disposal pit windblown 1.46E-02 1.62E-01 1.62E-01 1.62E-01 6.39E+03

Dispersed toaines

1.58E-02 1.75E-01 1.75E-01 1.75E-01 7.21 E+03

* Releases of all other isotopes in the U 238 decay series are also included in the radiologicalimpact
analysis. These ro6eeses are assumed to be identical to those presented here for parentisotopes.For example,

the reisens rees of U 234 is assumed identical to that for U 238. Releans rates of Pt>210 and Po-210 are
assumed equal to that for Ra-226.

* Reed as 3.18 X 10-8.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 Comunity 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 mill site in the Dudley area.

Table 4.10 presents a sumary of the individual dose comitments 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 comitments 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 MPCs expected to be exceeded. As to be expected, after decomissioning operations cease.*

air concentrations will be well below the MPCs. Table 4.12 sumarizes these observations.'

4.1.9.5 Radiation dose comitments 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 comitments 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 deconsnissioning and exposure pathways to man.
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. to inesidemis he wishiny of Edgument sten lasulismos per year of empammel' *Tahls 4.14. Freemend enaud dame

Esposure usudebody Bone Lung grenshist apHhuliusn .

P8'hav r'
. . Post ^ .' . Post " .

Decemnussioning Poseducenanissioning Decanesimmioning Pesadecemndseiening
P-

-.

seerharthumus sesidense.e.4e km feese seat

inedamon 1.87E+00 1.04E-02 4.52E*01 230E-01 4.1uE *01 2.27E-01 S m +02 2A7E+00
'

Essern.1 pound 8.02E +00 5.76E+00 8.02E*00 6.78E*00 4.02E+00 5.7eE+00 ,

4
d 1.55E-03 5.44E-01 1.55E-03 5.44E-41 1.55E-03

Enternd cloud 5.44E-01
Vegetande engestson 1.41E*01 3.78E-01 1.80Et02 432E *00 1.41E*01 338E-01

Meat engestion' 631E+00 2.77E-01 7.8sE+01 3.27E+00 6.31E+00 2.77E-01

Totd 226E *01 6.43E+00 2.90E*02 130E+01 S.00E+01 S.64E+00 8.00E+02 2.47E*00

Cossenused . OA3 km seuchment of edil (neesest sendense in proseding mind agresehen)
* l

Inhdation 1.94E+00 1.79E-02 537E +01 4.79E-01 5.00E+01 4.00E-01 1.25E+(O 3.55E+00 |
.

Essernd yound 6 81E+00 6.29E+00 8.81E*00 8.29E+00 801E+00 8.2eE+00
4

Emnernal cioud 639E-01 1.82E-03 630E-01 1.82E-03 SJ0E-01 1.82E-03

Vegetable ingestaan 1.53E *01 4.7eE-01 1.84E+02 5.48E +00 1.53E +01 4.76E-01

Meat ingestion * 631E*00 2.77E-01 7.86E+01 3.27E +00 631E+00 2.77E-01

Tote 3 08E+01 7.00E +00 3.23E+02 1.55E+01 7.30E+01 7.44E +00 1.25E*03 3.56E *00

Edgament .023 km umset of ne|N INearest residense) p ;

inhdat.on 2.13E *00 1.39E-02 5.78E+01 3.70E-01 536E +01 3.02E-01 7.90E+02 2.26E+00 $
Enternd yound 7.66E +00 7.36E +00 7.66E +00 730E+00 7.86E +00 73GE+00

Essernal cloud 5 40E-01 1.53E-03 5.40E-01 1.53E-03 5.40E-01 1.53E-03

Vegetabte ingestion 180E +01 4.90E-01 2.16E +02 5.60E+00 1.80E*01 4.90E-01

Meat ingesteart' 8 31E*00 2.77E-01 7.86E +01 3.27E+00 631E+00 2.77E-01 .

Totd 3 46E +01 8.41E+00 3 61E+02 1.6SE+01 S.61E+01 s.43E400 7.9SE+02 2.26E+00

T.mma of Duesy.0.88 kne north of neill

inhdation 854E-01 5.58E-03 2.35E +01 1.49E-01 2.24E +01 1.27E-01 5.59E+02 1.50E+00

E xternal round 2 92E *00 2.76E +00 2.92E +00 2.76E +00 2.92E+00 2.76E+00

Externd cloud 6.18E-01 136E-03 5.18E-01 1.76E-03 8.18E-04 1.76E-03
1

Vegetalde ingestion 6 73E+00 183E-01 8.10E+01 2.00E +00 6.73E +00 1.83E-Ol

Meet ingestion' 6 31E +00 2 77E-Os 7.86E +01 3.27E+00 6.31E+00 2.77E-01 ,

Totd 1.74 E +01 3.23E +00 1.87E+02 8.27E+00 3.90E+01 3.35E+00 6.5eE+02 1.59E+00

Domes are er.tegrated over a 50 year period from one year of inhdation or ingsstion.#

" Doses to the mAale body. Bungs, arul bone are those resulting from the inhalation of U 238. U-234. Th-230. Re 226. Pt>210 and Po 210 particulates. Doess to the brorschial spethelium are thces rensiting from
the enhalatoon of radun daughters. a

' Doses en these columns reflect cleanup standards os 5 pCi/g or less sod concentration for particaalates (U.238. U 234. Th 230, pla-226. Pt>210. and Po-2101 and of 2 pCibn .s radon flum.
5 44E-01 should be read as 5 44 X 1E', or 0 5448

'Ingestson doses result from the consumption of the meat of cattle paring 1.5 km soutieast of the mdl.
;
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Table 4.11. e u of annual dame - -

^: to indevedade udeli NRC redneesen
preesction standards and udah hochground redmeen esehnases .

(mroms/yearl

Whole body Bone Lung Bronchial epithahum

Decone Postdecone Decem- Postdecem- Decom- Postdecom- Decem- Posedecem-
mesmosung missioneng nussening sneessoning nusseening missioneng maassonmg missioning

NRC hmit 500 3000 1500 3.3 X 10r2WL*
(10 CF R 20)

Estimated backpound 153 188 154 4.48 X 10 a gge
radsataan does*

Lemmaie.

NNW residence 28 8 S.43 290 2 13 S GSA S.84 1.84 X 10 a 4.96 X.10*
(0.40 km from mdl)

Fractionof MRClimit 0.067 0.013 0.100 ODO6 0.048 0.004 0.049 OA001
*

Fraction of background 0.187 0.042 1.50 0A72 0.447 0.043 0.300 E001

Cottonwood (0.43 km 30.8 7.08 323.0 15.5 78D 7.44 2.42 X 108 8 SS X 10'
SE of mdi)

Fractionof NRCiunit 0.082 0414 0.108 0.006 OA63 0.006 0.073 R0002
4

Fraction of bachyound 0.201 0.046 1.72 0.082 0.512 0.048 0.540 0.0015 O

Edgemont (0.23 km 34.6 8.41 381A ISA 88.1 S.43 1 A7 X 15a 4.73 X It*
W of mdll

Fractionof NRClinut 0 000 0A17 0.120 ODOS 0 057 0.005 0.050 0.0001
Fractionof beckyound 0.226 0.056 1A2 OABS 0.568 0.056 0.373 0.001

Town of Dudley (0.68 17.4 3.23 187.0 8.27 30 2 3.36 1.57 X 10 a 4.45 X 10 *
km N of mill)

Fraction of NRC haut 0.035 0.006 OD82 0.003 0.02ts 0.002 0.047 0.0001
Fracnon of backpotM 0.114 0D21 0306 OD44 0.253 0.022 0.350 0.001

*Radiamon standards for exposures to Rn-222 and daughter products are expressed in Working Level (WL). WL means the amount of any combination of
Sshorthved radeactave decay products of Rn222 in IL of air that wde release 1.3 X IO anega electron volts of alpha particle energy during their radioactive

decay to Pb 210.
* Source: G. L. Montet et al, Descriipoons of Unised Sasses Uranknn Aamource Aress, a SeewAmnant so she Gensric Environrnansmiinpact Ssessment on

Uranium Mi/ sing, Report NUREG/CR4597, ANL/ESr75. prepared by Argonne National Laboratory for the U.S. Nudear Repdatory Conunission, June 1979.
The staff assumes the population does due to background is equivalent to the general backpound does for the Western Great Plains.

'The WL corresponds to the suggssted bronchial epithelsum backpound dose of 500 mrom in reference 6.
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Table 4.12. Camperioen of psodicted air commentrosions during Edgemeent demonunioniening seith to CFR Port 30 lientes for eeueseristed eseos

Restricted ares boundary locations

0.9 km east" 0.9 km eastenscheast* Weser tower

e Decommissioning Postdecommissioning* Decommissioning Pos .- - ;* L_. n Posedecommissaanend' h10 CF R 20

Rhe limits
(pCi/m ) Predicted Fraction Predicted Fraction Predicted Fraction Provicted Fraction Predicted Fraction Predicted Fractiori i8

voeue of welue of value of value of value of value of . f
8 8 8 8 8

(pcihn ) limit (pCL/m ) henit (sci /m ) limit (pCi/m ) limit (pcihn') limit (pcihn ) limit

u-238 5A 3.71E-3 7.42E-4 2J50E-5 5.01E-6 4.16E-3 SJ1E-4 3.44E-5 7.20E-6 5.21E-3 1.04E-3 2.27E-5 4.53E-8d

U-234 4.0 3.71E-3 9.28E-4 2.50E-5 S.26E-4 4.18E-3 1 A4E-3 3.64E-5 9.10E--4 5.21E-3 1.30E-3 2.27E-5 5.08E-4

Th 230 03 4.10E-2 1,37E-1 2.77E-4 9.24E-4 480E-2 1.53E-1 4.03E-4 1.34E-3 5.786E-2 1.92E-1 2.50E-4 S.36E-4

R* 226 2D 4.12E-2 2.06E-2 2.78E-4 130E-4 4.61E-2 2.31E-2 4A4E-4 2A2E-4 5.7eE-2 2.50E-2 2.51E-4 1.26E-4

Pt>210 4.0 4.11 E-2 1 A3E-2 2.78E-4 8.94E-5 4.SIE-2 1.15E-2 4A3E-4 1.01E-4 5.77E-2 1.44E-2 2.51E-4 8.20E-5 7 ,

8s-210 200.0 4.11E-2 2A6E-4 2.77E-4 130E-6 4.80E-2 2.30E-4 4.03E-4 2.02E-4 5.77E-2 2.seE-4 2.51E-4 1.20E-6 S
Par 210 7A 4.11E-2 5.87E-3 2.77E-4 3.98E-6 4.00E-2 8.57E-3 4.03E-4 5.76E-5 5.77E-2 8.24E-3 2.51E-4 3.69E-5

WL* concentracons 0.0333 333E-3 1 ADE-1 9.46E-4 2.84E-4 3.82E -3 1.15E-1 1.00E-6 3.26E-4 1.97E-3 5.00E-2 5.50E-6 1.68E-4

Surn of fraccons' 2.75E-1 1.47E-3 3.11E-1 2.05E-3 3.05E-1 1.24E-3

I

* Values from 10 CF R Part 20 Appendie 8. Table ll, column 1.
"Destances and directens are from water tower (see Fig. 22).
*These columns indicate the predicted concentrations at these locations af ter the Edgemont cleanup operations home been completed.

8#Read as 3.71 X 10 , or 0.00371.
*wL denotes wortung levet. A one-WL concentreten is defined to be any combinetson of air concentations of the thort-lived Rn-222 daughters Po-218 Pt>214,84-214, and Po 214 that, in 1 L of air,

will yield a total of 13 X 10' MeV of alpha particle energy in their complete decay to Pt>210. Predicted weiues yven for outdoor air are those ^"on the basis of acusal ingrourth from released
Rn-222.

' Compliance with 10 CFR Part 20 is not achieved if the sum of the fractions is pressor than 1.That is,4f radionuclides A, B, and C are present in concentrations C ,Co.and Cc and if the apphcableA

maannurn permissebee concentrations (MPCs) are MPC , MPCs and MPCc respectively, then the concentrations shall be limited so that the Wlowing selationship esists: (C Mal + (CgMIAA

e (Cc/MPCel<1. 3
a
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Table 4.13. Ptedissed assassi ensuesumenesi does lEDCol to local papelselen wielde 1.46en |1<sm8sl sus 8es
sessannes esses sessemp apasseems at Edgmannet and W alens

100vear EDCs (person r," f
E vaa-o monote body Bone Lung Sronctual epidiesessie
P'#"*V Decom- - Postdecani- Decom- Possnear<=n- Decosn- Postdecesn- Decom- Poh-

nussaorung nusuonang nusseorung nuessonme nusesonme nusesonme nussonsne .,

Inhalation 1.717 0.008 46.72 0.255 4438 0.236 814.7 2.314
E xternal yound 1224 0.782 122.0 0.712 122D 0.712
E xternal cloud 1.115 0.003 1.115 0.003 1.115 0.003
Vegetatue engestion' 7.550 0 035 87.79 0.407 7.550 0.035

6

LMeat angestion' 2.588 0.012 29.22 0.135 2.588 0.012
Total 135 0 0.771 286.8 1.512 177.6 0.988 814.7 2314

Estunated populanon dose
from natural background 306.0 306 0 376.0 3 76.0 308.0 308.0 1120 1120

Ratso of total annual
regional populattort
dose to that from

dnatural background 0.441 0.003 0.763 0.004 0.577 0.003 0.727 0.002

* Doses to the whole body. lung and bone are those resulting from the releases of U-238. U-234. Th-230. Ra-226. and Pb-210 particulates.b
lnhalatoon doses to the bronchsal asuthelnam are those resultmg from the inhalation of radon daughters.

C
ingest on dose commitments do not reflect potential food export and thus may exceed does ;_ .._.._..ts actually received by the local population.#
Background doses are based on the local population siae of 2000.
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Tatie 4.14. Populseson abstretutsen w6 min 1.8 km (1 meiel of Edgemont sete

Direction
Destance from site

[km (miles)] N NNE NE ENE E EsE SE SSE s SSW SW WSW W WNW NW NNW

0.0-o.4o (0.0-o.26) 0 0 0 0 0 0 2 12 7 0 0 0 25 44 61 27

0.40-o.80 (0.26-o.50) 22 17 0 0 0 0 0 42 12 0 108 104 223 2?S 44 37

o.80-1.6 (o.50-1.0) 81 76 0 o o 0 .o 0 3 54 79 80 343 162 27 10

Totar' 103 93 0 0 0 o 2 54 22 54 187 264 501 424 132 74*

e

' Total 0-1.8 km (0-I mdel populatHan is 2000 persons.

f

As can be seen from Table 4.13, predicted population dose comitments 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 Occupational dose

Comprehensive radiation protection practices will be utilized during decomissioning
activities. These practices will include the use of training programs, contamination control
procedures, 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 abnomally high exposures are detected, mitigative action shall be taken.

4.1.9.7 Radioloaical impact on biota other than man

Although no guidelines concerning acceptable limits of radiation. exposure have been established
for the protection of species other than man, it is generally agreed that the limits for humans

, are also conservative for other species. Doses from particulate effluents to terrestrial biotaI

I 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 Sumary 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 reductions. The staff feels that in spite of the predicted dosei .

comitments, the long-term benefits of eliminating a chronic health h3zard far outweigh the
,

short-tem 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 soils 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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4.2.1 Nonradiological air quality

4.2.1.1 Predecomissioning

The applicant did not monitor the existing air quality at the site. A TSP monitor, installed
about22km(14 miles)northwestofthesite,hasbeenoperatingsinceApril1979. Additional
data on TSP in the region were available from State monitoring stations, the nearest being
located about 32 km (20 miles) northeast at Hot Springs.

.
'

.

4.2.1.2 Durina decomissioning and stabilization

Total suspended particulates will be monitored throughout the decomissioning 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 Comunity, approximately 150 m (490 ft) from the site boundary; (3) west
of the mill 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 air sampling schedules) prior to decomis-
sioning operations to obtain baseline data and during inactive periods of decomissioning. The
samp1tng frequency may be increased during the active periods of decomissioning, depending
upon the type and extent of anticipated activities and the results of the monitoring program
(ER,AppendixD). The results will indicate whether mitigation being used is adequate or if
additional cr 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 decomissioning activities will disrupt its operation. The
new location, yet to be chosen, will be near enough to the project to provide representative
data but far enough away to avoid having its operation adversely affected by the project (ER,Appendix 0).

Modification of the air quality monitoring plan may be necessary as the final decomissioning
design is completed and as the actual decomissioning progresses. Any significant adjustment
to the r..-..itoring network during or prior to project operations will be presented to the State
before its implementation (ER, Appendix D).

4.2.1.3 Ouring reclamation
.

Following completion 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 comunity sites. These two monitors will continue to operate
until the reclamation pragram 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 Jecomissioning and operational monitoring (for generic guidance, see programs ,

specified in NRC Regulatory Guide 4.14. " Radiological Effluent and Environmental Monitoring
at Uranium Mills"). The EMP should cover activities at the mill site, the disposal area, and
the haul roads and should involve soll, groundwater and surface water, air particulate, and
vegetation sampling as well as direct gama exposure, radon, and radon-flux measurements. The
details of this EMP will be finalized during the coment period following the issuance of this
%tatement, and the program will be included in the FES for this project.
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4.2.3 Soils

4.2.3.1 Predecommissioning

Soils in the vicinity were studied by the Soll 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 silt loam associations within the
proposed disposal site and along its imediate boundaries to detemine 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 Durino decommissionina, stabilization, and reclamation

No monitoring program for soils is required during any decommissioning, stabilization or
reclamation operations except for determination of the radioactivity. 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
Prior analysis of the soils expected to be used for reclamation indicated that theproject.

reclaimed areas should be fertilized with nitrogen and phosphorus after seeding (Sect. 2.2.2.7).
The staff believes that the applicant's specific reconnendations regarding the application
rates of these soil 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 af ter 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 personnel
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 (o.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
prior to the decommissioning activities, and the land at the present mill site shall be available.

for future use, possibly with limited land use control measures.
-.

.

4.2.6 Water

4.2.6.1 Surface water

Predecommissioning

Hydroloqy. A summary of the flow data for the Cheyenne River is presented in Sect. 3.6. Flow

characteristics 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



,. . - - _ _ ~,.. _ n ~ ,, _ -n --n

-

4-26 '

will be determined by the applicant during 1981. These 1981 samples will provide baseline data
for comparison with samples taken during decomissioning (ER, rev. 5).

Water quality. A sumary 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, decomissioning, stabilization, and reclamation (Sect. 4.2.6.1) to ensure that.

contaminants released during decomissioning are detemined and that data for all sampling -

periods are comparable. For example, pH, specific conductance, sulfate, chloride, iron. -

manganese, magnesium, arsenic, nickel, molybdenum, selenium, titanium, and vanadium should be
monitored because levels of these constituents exceed EPA standards in groundwaters beneath the
millsite(ER, Table 4.2-9). -

Background information on water quality of the ephemeral stream draining the disposal area was
not provided by the appitcant. There is no flow except during precipitation events. The
applicant will conduct a predecomissioning 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 predecomissioning baseline water
quality at the site.

During decomissioning and stabilization

Hydrology. The applicant will conduct a surface-water-monitoring program at the mill site
during decommissioning, 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 flow, time, and point and ron-point-source discharges to predict hydrologic
impacts resulting from decomissioning. Sufficient detail will be included to characterize a
typical portion of the hydrograph prior to, during, and after precipitation events of sufficient
size to produce a substantial, rapid change in strea:n stage or flow and water quality. Collec-
tion of this data base infomation will begin in 1981 (ER, Sect. 5.1.2.2.1).

,

Surface water monitoring will include periodic visual inspections during decomissioning to
'

ensure maintenance and functioning of surface water diversion ditches. This monitoring pro
will also assess erosion at the disposal site and determine corrective action if required (gramER,
Sect. 5.1.2.1.1).

Water cuality.

1. Mill site. A system of diversion structures will isolate runoff and potential
hazardous spills within the slu ry pipeline and haul road route (Sect. 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 during decomissioning and af terwards, if inspec. .

tions indicate 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 predeccmissioning
monitoring programs to provide information for evaluation of the existing environment, tailings, *

arid decomissioning impacts (Sect. 4.2.6.1). The results of the predecomissioning and decom- .

missioning monitoring programs will be compared to detemine 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 tallings disposal impoundment anJ
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
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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 detemine 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 predecomissioning 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 decomissioning 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 for 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 decomissioning.

During reclamation
.

Hydrology. The applicant will conduct a surface-water-monitoring program at the mill site
curing reclamation of the site. This program should be a continuation of the predecommission-
ing and decomissioning monitoring programs. The monitoring program will include those param-
eters and sampling regimes established for the predecomissioning and decomissioning programs.
The program should include monitoring of the ephemeral stream downstream of the disposal site
followingrainfallevents(ER.rev.$. 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 untti 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 site is demonstrated to be similar in composition, stability, and runoff *

response to the upstream reaches of the stream.
S

Water quality. Monitoring for water quality during reclamation should follow the program
established ouring predecomissioning and decomissioning (Sect. 4.2.6). This program should '

include those parameters detemined 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 either the mill or disposal
sites.

4.2.6.2 Groundwater _

Predecomissioning aroundwater monitoring

Existing site. In the alluvial aquifer beneath the existing site, the applicant completed
14 monitor wells.' from which preoperational groundwater level and quality data have been col-
1ected and compiled over the past three years. These data are discussed in Sect. 3.6.2.2.

Proposed disposal site. Prior to construction, the staff will require that monitor Wils com- "'

pleted in the shallow alluvial aquifer, which is hydraulically downgradient from the proposed*

disposal area. have groundwater level and quality data determined to establish preoperational.

conditions.

.

Durino decomissioning, stabilization, and reclamation.

Existing site. Ouring the decomissioning and reclamation of the mill site. the staff recomends
tnat groundwater levels and quality be monitored in observation wells in the imediate vicinity
of the present tallings disposal site. Water levels 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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Proposed disposal site. Groundwater levels and quality will be required to be monitored at
the proposed disposal site to assess the effects, if any, of the operations on potentially
affected groundwater. I

Postreclamation aroundwater monitorina

Existina site. As the removal of the existing tailings and related material approaches the
final stages, the staff will require that the applicant obtain representative samples of both
the groundwater and the alluvial material underlying each pond. If the underlying alluvium is *

contaminated 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 decomissioning. Upon completion of reclamation
activities, it will be determined whether additional monitoring is necessary.

Disposal site. The applicant believes that reasonable assurance will be provided by the design
of the disposal site to preclude seepage and therefore does not propose any postoperational
groundwater monitoring plan for the alluvial aquifer hydraulically downgradient 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 Aquatic biota

predecomissioning
,

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 along Cottonwood Creek,
including areas above, through, and below the mill site -in September 1975 and June 1976 to
determine the composition and diversity of rionfish aquatic biota (zooplankton, phytoplankton, ,

and microtnvertebrates) in the vicinity of TVA Edgemont properties.' In addition. TVA biologists
sampled ten sites on the Cheyenne River and three of its tributaries to determine the fisheries
resources of the area.15 Additional sampling was conducted by the South Dakota Department of
Game Fish, and Parks and the appitcant in the Cheyenne River and Cottonwood Creek during July
1980 to corroborate findings of the TVA biologists in 1979. The plains top minnow (Fundulus
edadkus), 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,15and Parks. The minnow was not fcund in either the Cheyenne River or
Cottonwood Creek in 1980. All the fish species obtaincd during the predecomissioning surveys
are widespread.17 and none occur on the South Dakota itst of threatened and endangered species.16

The fauna and flora of the stock pond in the disposal area, while not determined by the app 11-
cant, are probably characteristic of other small stock ponds in the area. The biota of the
ephemeral strun through the disposal site, while not investigated 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.
.

*

Durina decommissionina, stabilization, and reclamation

A monitoring program to document changes in population densities and diversities of fish, *

macrobenthos, and plankton will be conducted by the applicant during decomissioning. Sampling .

sites will be located on the Cheyenne River and Cottonwood Creek, both above and below the mill
site (Fig. 3.16) and will correspond to sites sampled during predecomissioning monitoring
(Sect. 4.2.1.7 and ER, Sect. 5.1.4.2). Aquatic comunities at these sites will be sampled
seasonally (four times a year) during decomissioning 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 baseline 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 predecomissioning and decomissioning. This reclamation program should include the
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|f parameters established during the preceding monitoring programs. Monitoring during the recla-
'

mation stage of decomissioning 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 bei

I |i
no long-term effects on biota following reclamation. Monitoring following reclamation should

! be based on detemination of need for further monitoring rather than on an indefinite-tem
j' requirement. -

[ Sampling during reclamation will enable the applicant to determine if the aquatic comunities
are becoming reestablished in the reach of Cottonwood Creek through the mill site and in areas,

't of the Cheyenne River that may have required decontaminating. The sampling program during
reclamatio's 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.

comunities of similar density and diversity as the upstream reaches. Sampling should be
continued until the composition of aquatic comunities in the mill reach is similar to that of

( comunities upstream. After an appropriate period of sampling, in consultation with cognizant
| Federal and State organizations, the applicant should detemine the existence of any impediments-
| to colonization and provide remedial measures to ensure the recolonization of the stream.
I
L

4.2.7.2 Terrestrial biota

Predecomissioning .

The applicant obtained data for the general vicinity of the project from published literature.
I 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 imediate 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 comunity in the vicinity of the disposal site in 1980. Limited onsite
surveys of small mamals and birds within the sagebrush / grass and grass associations on the
disposal site were conducted in the spring and summer of 1980.

Durina decomissioning. stab 111 ration and reclamation

Monitoring the terrestrial biota is not specifically planned for the decomissioning and
stabilization phases of the project.

The reclamation plan will be consistent with the policy of South D'akota to establish a stand of
vegetation that is capable of maintaining and regenerating itself without irrigation or artiff-
cial aids (ER. Sect. 5.1.4.1.1). The applicant will monitor all 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-f t) transects, along
which plant cover and species density will be detemined using the line-intercept method. Both

j ends of each transect will be staked to allow monitoring of the same area each year. Control
stations will be established in nearby comunities that will not be disturbed by decomission-i %

! ing activities. Reclamation will be considered successful when the cover and density of peren.
,

i nial 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
,

4.3.1 Air quality

In an effort to control air quality, the applicant should:

1. develop and utilize programs designed to control dusting.

2. limit disturbed areas (where project activities are being conducted) to as small a
working area as possible, and

3. 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
imediate efforts to minimize such transport be initiated. Further, the staff recommends that
decomissioning operations be stopped temporarily when sustained wind speeds exceed 40 km/h
(25 mph) (Sect. 4.1.1).

The applicant has suggested some type of road carpet on the haul road in addition to watering
to minimize dusting. Because this roadway will be removed during reclamation and is carefully
designed to capture runoff pollutants, the staff concurs and will require that the road be .

appropriately treated to prevent dusting during use. .

4.3.2 Radioloatcal environment 3

Mitigation measures for radiological considerations are essentially the same as those required
for air quality, except for special emphasis on the disturbed areas containing tailings.

To confinn that the air quality mitigation measures are effective for the tallings area, the
staff will require that air monitors be operated continuously during tailings (or slimes)
removal operations to detect offsite transport of radionuclides. If unexpe:tedly 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 Water

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 proposal
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 14ans.
port will be of minor consequence. '

The staff approves the applicant's proposal to control grading on the mill 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 erosion control and modify the site operatiors as
required.

The applicant has proposed a temporary diversion of Cottonwood Creek (Fig. 2.13) so that the
existing stream channel can essentially be dredged out and eventually a new channel can be
constructed. The staff concurs with this plan, contingent upon confirmation that the contami-
nation of the creek bed is widespread, as is currently anticipated.

General staff coments 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 (i.e.,
concrete boulders) be placed in 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, in association with vegetation. It is
felt that these materials will adequately reduce erosion of the stream margins ard prevent the *

stream from cutting into possibly residua 11y contaminated areas. The stream reach in the
vicinity of tailings pile A (Fig. 2.9) may be unstable because a new channel 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. If the entire stream through the mill site is 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 groundwater beneath the mill site 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 4.2.2.5).
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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 appitcant 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 mill 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 8 tota

No effective short-term mitigation measures to protect biota are available. However' long-term '.
impacts to aquatic biota will be minimized by repopulation from upstream.

4.4 STAFF A$$ES$ MENT OF MONITORING PROGRAMS AND MITIGATION lEASURES

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 imptets of project operations.

The staff is aware that many of the proposed activities remain conceptual in nature. For this
reason, the staff will require that before engaging in any activity not evaluated by the NRC
staff, the appiteant shall. prepare an evaluation of the environmeatal consequences. If such
evaluation indicates a potential for significant adverse environmental impacts. the appitcant
shall provide a written evaluation of the activity including proposed monitoring and mitiga.
tion measures, and submit this evaluation to NRC for approval.

'If the monitoring programs disclose unexpected harmful effects or evidence of irreversible
damage not identified in this Statement or reducible by improved application of existing miti-
gation measures, the applicant shall provide to NRC en acceptable analysis of the problem and
a mitigation plan to eliminate or significantly reduce the harmful effects or damage. With
the above restrictions the staff considers that the environmental monitoring program and
proposed mitigation measures are at the state of the art and will protect the environment
and the public to the greatest degree reasonably achievable.

4.5 IN0! RECT EFFECTS
,

4.5.1 Lack of resource development
i

No valuable resources, as currently defined, that may be developed will be affected by the
permanent disposal of the Edgemont tailings and other contaminated materials.

.

4.5.2 Possible conflicts between proposed action and ob;ectives of
*

Federal. Ste g regional and local plans and pol'cies

All of the above ruthorities are agreed that disposal of the Edgemont tailings and associated-

materials is dest able..

The specifics of monitoring and mitigation measures for the protection of the environment are
subject to approval by many of the above authorities, and any conflicts will be resolved by
conformance with legislative mandates of responsibility, when assigned, or negotiated agreement.

4.5.3 Effects on urban cuality. historical and cultural resources, and society

The project will not affect any of the above items.

- - _ - _ - _ - _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _
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' 4.5.4 Enerov *eggi_ref ent and conservation potential

The project has minimized energy requirements by locating the disposal site at the' nearest
acceptable location m eting long-term disposal criteria. In addition, much of the tallings
will be transporteA e slurry pipeline. an energy efficient method. No further conservation

; appears feasibi,e.

4.5.5 Potential effects of accidents .

.

8ecause of the nature of the proposed activities, the potential for significant impacts from+

I accidents during the deconuitssioning of the Edgemont Mill will be small. The impoundment, haul
roads, slurry pipelines, and operating procedures will be designed to minimize the possibility s4

and to mitigate the consequences of any accident that may occur. The staff analyses of poten-,

tial accidents and their effects are presented below.
|

4.5.5.1 Impoundment fatture
,

During the placement of tallings in the impoundment, there will be some very slight risk of
impoundnent failure by flooding or by slope fatture. The staff believes the probability of
such failure and subsequent release of radionuclides to be negitgtble. The impoundment will
be designed to meet Regulatory Guide 3.11 design criteria covering flood resistant design,4

retention-dam static and seismic slope stability, loading factors, settlement, and seepage
effect on the dam structure.

The location of the impoundment at the head of a drainage basin. the use of drainage diversion
ditches to further reduce drainage area, and the provision of adequate freeboard to accorinodate
the probable maximum flood (pMF) ma.ke the breaching of the tripoundment by flooding a highly
unlikely event.

The slurry transport phase of the operation will last less than two years. after which time the
tallings will evaporate to dryness or otherwise be mixed with dry solids transported to the
impoundment by truck. Therefore, the retention-dam structure will not be saturated by seepage
as would retention dams for conventional mill tailings disposal which store liquids for 10 to
20 years. The engineered embankments and dratnage blanket for seepage removal included in the
proposed impoundment design will also provide an additional level of protection. On this
basis, spontaneous failure of the dam with release of tallings is judged to be only a remote
possibility. with even less likelihood of occurrence than the failure of an impoundment at an
operating mill.

,

4.5.5.2 Slurry niceline failure
,

The proposed slurry pipeline system will transport 1.678 x 108 MT(1.85x10' tons)ofsand
tailings to the impoundment within a period of 1 to 1.5 years. A decant return line will
parallel the slurry Itne and will recycle water to the slurry plant on the mill site. The
pipeline route from the mill site to impoundment will lie within the median ditch between the

''proposed haul roads. In the event that one of the pipelines should fail, the spilled slurry or
solutions would be confined to the median ditch and haul road surfaces. The spill would be .

detected by truck drivers using the road or by slurry plant personnel noting a significant drop
*

in pipeline pressure. Upon detection of the leak, the pipeline systems would be shut down and
the spilled material would be isolated. Cleanup of the spill could be performed immediately or
it could be deferred until the end of operations when the haul roads and pipeline systems are .

removed with all contaminated materials being transported to the impoundment for disposal. In ,

either case, contaminated materials would not be released to the environment. Therefore no
significant or long term effects are expected from an accidental failure of the slurry pipeline
system.

4.5.5.3 Transportation accidents

To haul 5.37 x 104 MT (5.92 x IOS tons) of tailings and contaminated solids and 2.46 x 104 MT
(7.10 x 105 tons) of uncontaminated borrow soils and impoundment cap materials between the mill
site and the proposed impoundment, a distance of about 3.2 km (2 miles). 45.5 MT (50 ton) trucks

_ _ _ _ _ _ _ _ - _ _ - _ _ . _
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will be employed. Over the course of the decomissioning activity. material haulage will
require approximately 172.500 round trips totaling 1.110.g00 km (690.000 miles). All of this
mileage will be on the proposed haul road. With the enception of a little used county road
crossing the haul road route just within the proposed impoundment site, public roads will not
be affected by materials haulage. The applicant is investigating the use of an underpass to
isolate the county road and local traffic cespletely from the haul road operations. Therefore
direct pubite involvement in any weste transportation accidents is not espected.

The use of parallel one-way reads for outgoing and incoming trucks will reduce the colliston,

hasards to the truck operators. Sased on pubitshed statisticsta givin
of 1 x 10-s to 1.6 x 10-8 per km (1.6 x 10-s to 2.6 x 10** Per mile), g an accident frequency*

it is Itkely that one or
two accidents may occur during the deseedssioning operation. Based on an injury rate of 0.51
per accident.ta one transportation related injury may be espected. For an accident fatality

# rate of 0.03 per accident.se the probability of a fatality resulting from weste haulage acci.
dents would be no greater than 0.06. These estimates are based on highway accident data and
may therefore represent a conservative estimate of the risks involved.

An accident involving the spill of contaminated meterials such as tat 11ngs slimes may release -

some small quantities of radioactivity to the environment. Such spills would be cleaned up
promptly, and all residual contamination in areas adjacent to the haul roads near the spill
would be decontaminated along with the roads at the end of the project.

4.6 UNAVOIDASLE A0VER$t ENVIRONMENTAL IWACTS

4.6.1 Air anality

The unavoidable impacts on air quality from the Edgement decomissioning stem primertly from
earth-moving activities. The area's air quality will be monitored during operations (Sect.
4.2.1.2) to determine whether sitigative methods are adequate or if additional or modified
procedures should be implemented. The staff anticipates the impact on regional air quality
to be etntmal. The staff also espects that, at downwind local areas in both Ed
Cottonwood, the State and Federal 24 h air quality standard for T5p (150 ug/m3)gemont andwill be
enceeded occasionally. The staff believes that no operational controls can prevent this
occurrence under severe weather conditions. Decermissioning operations prone to dusting will

,

be suspended during conditions of sustained high wind.

.

4.4.2 Land use

The stil site presently has a nonuse status. During decomissioning. 207 ha (514 acres) will
be disturbed by preparation of the disposal site, construction of the haul road, and
cleanup of the stil site. An additional small disturbance of land will occur during cleanup
of contaminated areas off site. However, this disturbance will be temporary.

After reclamation. the 86 he L213 acres) mill site will become available for future use
and 34 ha (46 acres) of the 49sposal site will be removed from agricultural use but wi1I remain
available to small indigenous wildlife.

,

*
4.6.3 Ws,tE,

.

4.6.3.1 Surface water
*

The cleanup of Cottonwood Creek on the mill site will cause a short term increase in sediment
transport into the Cheyenne River. Other decomissioning activities will cause increased*

sediment transport in surface runoff even though mitigattve measures are planned to minimize
such transport. Af ter reclamation there will be a complete and permanent alteration of the
surface water features at the disposal site. All of these effects are of minor importance on
either a local of regional basis.

Af ter reclamation, the water quality in Cottonwood Creek will be somewhat improved. However,
since Cottonwood Creek is recharged by unconfined groundwater, water quality and streamoed
sediments may be temporarily degraded by inflow of contaminated groundwater from beneath the
stil site.
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4.6.3.2 Groundwater

Upto1.29x105m3(105 acre-feet)ofwatermayberemovedfromthePahasapaaquifer. This
amount is minor in terms of the water available in the aquifer and will be replenished by
normal recharge. The staff will require that consideration be given to using the chemically
contaminated water in the alluvium under the mill site for slurry transport operations to
decrease water use from the Pahasapa equifer and hasten the restoration of alluvial water
conditions under the stil site by natural processing.

*Groundwater at the disposal site is not expected to be affected. However, monitoring will
*confirm this espectation.

*4.6.4 Mineral resource

No known or currently comercially valuable mineral resources will be affected by this project.

. .

4.6.5 Soils

Although clean topsoil and subsoil will be segregated prior to stockptling for later reclamation
use, a reduction in the quality of the soils is unavoidable. Moving the satis will disrupt
existing physical, chemical, and biotic soil processell and compaction by heavy machinery will
reduce water and air circulation needed for plant growth.

During reclametton, ripping fertilizing, and using soil amene ents should make these impacts
insignifica.it over the long term.

*

4.6.6 teoloatcal- ,

_
'

4.6.6.1 Terrestrial

Vegetation will be removed from all areas affected by the decomissioning operation. Plant s
species composition and diversity will be altered because of this disruption of the natural
vegetation and subsequent revegetation.

Loss of habitat for most wild 1tfe populations on disturbed areas will occur because of project
operations. It is likely that many less mobile forms of wildlife will be destroyed.

Habitat remnval will be temporary, but the natural diversity of plant species may not recover.

4.6.6.2 Aquatic

During the cleanup of Cottonwood Creek, all aquatic comunities will be destroyed. Assuming
that the Creek is fully reclaimed the diverse aquatic Comunity upttream from the mill site
will repopulate the reach through the allt site more diversely than at present.

'

The only aquatic impact at the disposal site results from the destruction of the ses11 estating
stock watering pond. Because many other similar ponds are nearby, this impact is considered

*

minimal. .

*

4.6.7 _Radioloaical
,

Because most of the existing piles and ponds on the alll site have been covered with left and
vegetated, there is a potential for an increase in windblown tallings and an almost certain
short term increase in redon emanation during decomissioning activttles.

The decomissioning activities will be carefully monitored and supervised. In the opinion of
the staff, such releases will be less than those occurring during previous mill operation.
Those releases will be temporary, and af ter disposal site closure the present chronic low level
releases will no longer be present, except for release of redon in levels approaching background,
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|| 4.6.8 Socioeconomic
, ..

The staff estimates that the project will not generate enough tax revenue (about $400.000 in
1979 dollars) to compensate for potential costs for needed pot'able and wastewater fact 11ttes
and street and road improvements. The short-term nature of the project and the projected six-.

month working year will encourage transient labor which may result in housing deficiencies.

The staff, however, believes that the long term beneffetal effects of the disposal of tallings .
and the cleanup and release of the mill site for unrestricted use (potentially as an industrial

; ! ,. site) more than outweighs any short-term economic costs to the local comunities.
I

i
'

4.7 RELATION 5 HIP SETidEEN SHORT-TERM U5ES OF THE ENVIRONMENT AND LONG TERM PRODUCTIVITY,

'

4.7.1 The environment

'f 4.7.1.1 Surface elements
.

The short term increases in suspended particulates and radiological emissions associated with
decomissioning activities is more than offset by the removal of a chronic low level radiologi-
cal contamination source. The short term loss of wildlife habitat and aquatic resources will
be replaced by long term condttions more conducive to viable ecological resources.

,

4.7.2 iggj. fly.

Any short-term sectoeconomic problems encountered by local governmental services will be offset
by the long tem disposal of low level radiological materials in a stable permanent site. Social
stresses on employees and families are short term and will not extend into the future.

4.8 IRREVERSISLE AND !RRETRIEVASLE COP 9tlTMENTS OF RESOURCES

'

4.8.1 Land and mineral resources '

After reclamation, a small not gain in land resources will occur. If over time, the disposal
area is made available for grating, this gain will increase. No known or currently comercially
valuable mineral resources are espected to be affected by the project.

4.8.2 leater and air resources

Idater used during the project is recycled to the atmosphere for distribution elsewhere. The
aquifer (s) used will be recharged by precipitation. The air is self cleaning of pollutants at
the concentrations espected.

4.8.3 Venetation and wildlife'

1 ,

These resources are renewables and although some irreversible and irretrievable comitment is
.

required, the comitment is relatively minor.
,,

4.8.4 Material resources.

I Decomissioning, disposal, and reclamation will require a comitment of human and financial*

| resources. Comitments of machinery, vehicles, and construction materials are required.
Fossil fuels are required for operation. None of the resources are in short supply relative to'

the size of and the necessity for the project.

!
L
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4.9 THE NAC STAFF COST SENEFIT Stpp WlY

4.9.1 General effects -

Urantum produced at the Edgemont site was primarily purchased by the government for defense
purposes. Some of the production was used to produce nuclear power reactor fuel. The environ-
mental costs of the onsite tallings and contaminated meterials and their long-term disposal are

i prorated against and effected by the need for fissionable material for defense stockpiles and
the benefits of energy generation. However, a review of the specific site related benefits and *

,
,

costs of long-term disposal at the Edgement site is appropriate.
,

t

4.9.2 Socioeconestic effects
'

e

The project will primertly be completed by imported labor because of low local unemploymenti

rates. The imported labor w111 tapact housing availability and, to a lesser entent, schools.
; Sewage systems may have to be esponded and water systema may need upgrading. It is unlikely

that tax revenues from the project would generate sufficient public funds to compensate for -

needed emperittures. l.ocal business will taprove, but this monetary gain may be affected by
the competitlen for personnel.

*
4.9.3 Environmental effects

Secause the tallings disposal operation will be conducted on the mill site and the remote
disposal site with material transport by slurry pipeline or trucks over a contained corridor
between the two sites, little noise or dust will affect the general pubitc. The radiation
esposure of the nearby public may be temporarily increased during project operation, but
monitoring and attigating measures will keep such potential esposure well below permissible
guidelines for protection of the health and safety of the public. After project completion,
the stil site will be available for unrestrteted surface use, and the chronic low-level sacess
radiological esposure, which presently entsts near the site, will no longer be present.

/

4.9.4 Staff assessment

The staff concludes that the adverse environmental impacts and socioeconomic costs over the
short term are more than offset by the removal of the radioactive materials from the Edgement
at11 site. The application of the mitigating measures suggested by the applicant and the
regulatory agencies involved will reduce the short term adverse . impacts to acceptable levels.

Overthelongerterm,removaloftheuraniumtallingsfromtheEdgemontmillsiteandsuEs'auente
subsurface disposal will eliminate a chronic low. level radioactive esposure potential for the
forseeable future and will allow future surf ace use of the mill site.

In considering the short term land disturbance, the minimal radiological impact and the societal
impacts of the project compared with the long term advantages of elimination of surface radio.
logical contamination near inhabited locations, not rec 1 mation of land for surface use, and

{ disposal of the radioactive materials, the staff opinton is that the benefits outweigh the *-

! costs and that the project should proceed with the conditions specified in the s m ary and *
i censlusions.

.

4

.

.

I
4
;

|
4

|

|

l

.__.____ _ ___ - - __-- -_______ ______ -
. -



!*

l! .

_

1
-

i! 4-37

REFERENCES FOR SECTION 4

1. U.S. Environmental Protect 1on Agency, Annement of Envimmensat Aspects of UranM Mning
and M! ting, Report EPA-600/7-76-036 Washington. 0.C. 1976.

2. U.S. Environmental Protection Agency. Enviromenea! Abaluation of Mnee Development, Inc.,
thweim and Fanadim Mlling Opemaios se Edgemont, South Dakota, Report PB 256 453
April 1973.-

*
3. U.S. Environmental Protection Agency. " National Interim Primary Ortnking Water Regulations "

red. Aegist. 40(244): 59644-87.
#

4. U.S. Environmental Protection Agency, " Proposed National Secondary Drinking Water Regula-
tions," red. Regies. 44(140): 421M-202.

5. National Academy of Science and the National Academy of Engineers, Fater Quality Criteria, *
1873, U.S. Severnment Printing Office. Washington. 0.C.,1972.

6. Ford, secon S Devis Utah Inc., Engkering Aseeenment of inactive UranM Mit Taitinge,

Contract No. k(#4eione, South Dakosa, prepared for the U.S. Nuclear Regulatory Comission.Edgemont site -

05-1)-1668.May1978.

Office of Noise Abatement and ControI Effects of Notes on Fildlife and other Ankte,
U.S. Environmental Protection Agency7.

Report'NT10300.5, Washington, D.C., 1971.

8. F. R. Henderson, P. F. Springer, and R. Adrian. The #!aak-rooted Ferret in south Dakota,
South Dakota Department of Game, Fish, and Parks Bulletin, Pierre, 5.0. 1969.

9. Tennessee Valley Authority. " Responses to U.S. Nuclear Regulatory Comission Questions."
Docket No. 40-1341 January 1980, pp. 1-19.

10. J. W. Salyer, U.S. Fish and W11d11fe Service.1stter to R. A. Scarano, Chief. Uranium
Recovery Licensing tranch, Division of Water Safety, NRC, Mar. 17,1981, Occhet No. NRC
40-1341.

11. D. C. Wade and J. R. Wetght, Jr., Investigations of the Compattion and Divereity of Nonfish
Aquario slota on the TYA thanone (hviiiri Pmpertise, Tennessee Valley Authority Division
of Environmental Planning, Water Quality Ecology Branch, Report TVA/EP 78/06. Chattanooga,
Tenn.. September 1978.

12. Old West Regional Comission. Constmotion Forker Proff!st final Report, prepared by
Mountain West Research, Inc.. Washington. 0.C., December 1975.

13. U.S. Nuclear Regulatory Comission. Final Ceneria invironmental Impact Statement on
granim M! ting, Report NUREG-0704. Vol. 2, September 1980.

14. 51sth Of strict Counct1 of Local Governments, " Fall River County 601 Designation
Application." Rapid City. 5.0., June 18,1979. *

.

15. R. 8. Fita, rieherine Resourone of the Cheyenne River Basin, falt River County, South
Dakota. May 18 ##, 297#, Tennessee Valley Authority, Division of Water Resources,*

Fishertes and Aquatic Ecology Oranch Norris. Tenn., July 1979.
'

16. R. N. Koth and R. C. Ford, rieherine Rosaurces of the Cheyenne River Basin, Tait River
.

County, South Donkota, eIkly I #, !#80, 5.0. Department of Game. Fish, and Parks, W11dlife
Olvision Report 80 8, 1980.

| 17. R. N. 8ailey and M. O. Allum, riehee of south Dakota, Miscellaneous Pub 11 cation No.119
Museum of Zoology, University of Michigan,1962.

18. U.S. Atomic Energy comission Directorate of Requ1 story Standards, rnvhmeneat sarvev
of transportation of Radioaative Materiale to and (mn Nualear Pouer Piante, Report Mash.
1238. Decem6er 1972.



_ _ _ _ _ _ _ - _ _ . _ . _ _ - _ _ - _ _ _ _

G

a.

.
I

I

1

9

.

.

=

,

,

.

O

e

M

6

e

i

9

.

4

' e

0

|

|

_ _ _ - _ _ - _ _ -.



_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __-_ _ _ _ _ _ _

.

_

l -

t

5. PROFESSIONAL QUAL.!FICATIONS OF THE EDGEMONT DEC0 pet!S$10NING PRIMECT DES TASK GROUP

The following individuals were responsible for independent analysis of information provided -

,

by the applicant in the ER and in responses to questions subsequently submitted requesting new
infomation or clarification of material in the original ER. This interdisciplinary group*

obtained infomation from Federal, State, and local sources to supplement material provided by
the applicant and also participated in the scoping process. There are no known relationships

# between the individuals or the orgentration that prepared this statement with industries
regulated by the NRC and suppliers thereof that might give rise to an apparent or actual
confitct of interest regarding the work described in this proposal.

A review of pertinent literature sources was also done to ensure that potential environmental .

conseq;ences would be fully assessed and that the final recomendations made by 'the staff
would be in conformnce with the state of the art and with the interest of the National Environ-
mental Policy Act.

The qualifications of each individual are Itsted so that primry responsibt11ty for infome-
tion in particular sections is apparent. Because much of the Environmental Statement repre.
sents joint efforts by the staff, it is impractical to provide a separate listing of contributors
to a ny subsections.

Frank 5. Anastast
U.S. Nuclear Regulatory Comission

Washington. 0.C.

Frank Anastast is a project manager for the Urantian Recovery Licensing Branch of the Olvision of
Weste Management. He is involved with the preparation of environmental impact statements and
the evaluation of impacte associated with uranium milling. As a project manager, he coordinates
technical support activities with licensing actions related to various uranium recovery opera.
tions and provides technical assistance to the staff o's geology.related matters. Before join.
ing the NRC, Anastast worked as a field engineer on land development and construction projects.

Educations

Received a 8.5. degree in geology from the University of Maryland in 1980*

e Is pursuing graduate studies at the George Washington University.

Jeffrey S. Baldwin
Energy Division

,

Oak Ridge National Laboratory
,

Jeffrey Baldwin is a* research associate in the Environmental Impacts Section. Since May 1979,-

his work has involved environmental impact assessments of various nuclear fuel cycle facilities
such as fuel fabrication facilities, uranium ore buying stations, uranium cre. processing mills,,

and in situ solution mining of uranium. Before coming to Oak Ridge National Laboratory.
Baldwin was a research associate with the National Uranium Resource Evaluation at the Oak*

Ridge Gaseous Offfusion Plant. His training has been in trace element geochemistry, hydro.
geology, uranium geology, and coal geology. 8aldwin's research has included the development
of geochemical emploration models using trace element data from stream lediment, stream water,
and groundwater to delineate areas of uranium mineralizationi research concerning trace
element, pyrite, and sulfur distribution in eastern U.S. coals and various research topics
relating to surface. and groundwater quality.

e
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Education: .,

Received an A.8. degree in geology from West Georgia College in 1973*
,

Received an M.S. degree in geology from the University of South Carolina in 1976*

'
!s currently working toward an M.I.A. degree at the University of Tennessee*

Giorgio Gnugnoli -
,

U.S. Nuclear Regulatory Comission'
*

Washington D.C.

'Giorgio Onugno11 is primarily responsible for generating the NRC's independent analysis of
radiological impacts from the airborne affluents from uranium milling facilittes. His technical
training is in mathematics, and his emportence includes mathematical / computer moceling'with
applications in engineering and statistics. Since joining the Uranium Recovery Licensing
Branch (WMUR) in.1970, he has assisted in the preparation and completion of the Generic Environ.
mental Impact Statement on Uranhan Milling. the 40 CFR 190 Compliance Assessment for NRC
Licensed Uranium Recovery Facilities, and nearly all environmental assessments involving
radiological impacts from urentum milling. His activities include technical monitoring and
direction of NRC research contracts with the national laboratories 45 well as providing
mathematical, statistical, computer, and other technical support to the project managers on the
staff.

College., joining the NRC. he was a faculty member of Georgetown University and Randolph Macon
Prior to

simultaneously subcontracting with consultants to various U.S. government agencies.

Educations

Received a 8.$. degree in mathematics from Georgetown University in 1972*

Received an M.A. degree in mathematics from Georgetown University in 1974*

Completed all course work at Georgetown University for a Ph.D. degree in mathematics in*
1976

Passed Ph.D. comprehensive examinations at Georgetown University in mathematics in 1976*

Affiliationst ,

Holds membership in The American Mathematical Society (AMS). The Sectety(of Industrial
~

*
and Applied Mathematics ($1AM). The Mathematical Association of America MAA),andThe
American Association of University Professors (AAUP)

Minton J. Ke11y
,

Energy Division
,

Oak Ridge National Laboratory .

,

Minton Kelly is the manager of the Nuclear Fuel Cycle Projects in the Environmental Impacts .

Section. He coordinates the preparation of Environmental Assessments and Statements using
interdisciplinary groups of specialists chosen by the requirements of each project. His

,

orfginal esperience with environmental studies was in 1947 1948 when he supervised collection
of chemical, meteorological, and physical data in estuarine Louisiana as part of a long range a

ecological study on oyster mortality. From 1968 through early 1971 he worked with an inter.
disciplinary team whose responsibt11ttes were to develop methods to assess the radfological
impact of proposed Plowshare projects. With the passage of the National Environmental Policy
Act, he became a menber of the original team at Oak Ridge National Laboratory developing
impact statement methodology. He also supervised the preparation of Nuclear Reactor (nviron.
mental Statements untti mid.1974, KellyacceptedhispresentjobassignmentinAugust1977.
His other experiences include (1) supervision of instrument integration for the bottom stage
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of the initial manned moon rockett (2) electrical and communications design for the Arabian
American 011 Company; and (3) development of instrumentation for chemical kinetic studies.
radiation resistant insulators, and equipment for studying postulated breeder reactor accidents.

Education

Received a 5.5. degree in electrical engineering from Temas A&M University in 1947*
'

Received an M.S. degree in physical chemistry from Tomas A&M University in 1961e

Received a Ph.D degree in physical chemistry from Temas A&M University in 1955*.

*

Affiliations:

, e Elected a Fellow in the American Institute of Chemists
* Holds membership in 5tgma XI *

*
Larry 8. Lamonica -

Science Applications. Inc.
Oak Ridge. Tennessee

Larry Lamonica is a chemical engineer with additional training and emperience in the areas of
nuclear engineering. air pollution control, and water quality management. He has been respon- !

sible for assessing proposed milling processes and for aiding in the preparation of project
description, accident and alternative sections of seven uranium ettling and mining projects.
Lamonica's contribution to a study on comparative risks of electricity generation with urente
and coal involved definition of a model mine/mt11 compten and the ensuing definition of source
terms based on generic effluent data from this type of factitty.

Education

Received a B.S. degree in chemical enginuring from Origham Young University in 1977*
'

!s working toward an M.S. degree in chemical engineering at the University of Tennessee*
,

Samuel C. Martin
Science Apitcations. Inc.

Oak Ridge. Tennessee

Samuel Martin is an economist specializing in econometrics, environmental impact assessment,
program planning, and power system voltage and loading distributton problems. He has *>een
responsible for the preparation of alternettve sections for sin urantum milling and mining <

environmental impact statements. In addition. Martin was responsible for updating the socio. |
economic sections of the Progrannatic Environmental Impact Statement for the Department of
Energy's Strategic Petroleum Reserve Program. His duties have also involved the preparation
of guidelines to determine unit operations for the High Temperature Gas. Cooled Reactor Recycle * * ,
Facility at Oak Ridge National Laboratory. -

*

Educettont
,

Received a 8.$. degree in electrical enginu ring from Clemson University in 1967*
Received an M.S. degree in industrial management from Clemson University in 1948* *

*
Received an M.A. degree in economics from the University of Tennessee in 1977*

It working toward a Ph.D degree in economics from the University of Tennessee*

Af filiations:

Holds mestership in the Southern (conomic Association. Mid Continent Regional Science*
Association. South Carolina Acadwy of $ctences, and Phi Kappa Pht

is a registered engineer in training in South Carolinae

. - - _ - _ _ - - ._
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Virginia R. Tolbert
Environmental Sciences Otvision
Oak Ridge National Laboratory

Virginia Tolbert is in the Aquatic Ecology Section and is actively involved in the Environmental
Impacts Program. Before coming to Oak Ridge National Laboratory in 1979..she held an appointment
at the University of Tennessee as a postdoctoral fellow. Her research, sponsored by the U.S.
Department of Energy, concentrated on the ecological effects of contour surface mining for coal
on benthic insect comunttles. She is also interested in systematics of benthic insects.

.

stream restoration, and environmental impact analysis of energy development on aquatic eco-
systems. At Oak Ridge National Laboratory, she has participated in environmental impact assess-

.

ments of geotherinal energy, developments uranitsn mining and millings and oil shale development.
She has also participated in preparation of environmental report guidelines and environmentst g
guidance for preparing major acquisition projects for the U.S. Department of Energy Division
of NEPA Affairs. The research/ assessment activities have dealt with aquatic habitats in
deserts, grasslands, and deciduous forest ecosystems.

Educationt *

Received a B.S. degree in biology from East Tennessee State University in 1970*

Received an M.S. degree in ecology from the University of Tennessee in 1972*

Received a Ph.D. degree in ecology from the University of Tennessee in 1978*

Affiliations:

Hold membership in the Ecological Society of Merica. the American Council for Reclamation*
Research. the North American Benthological Society, the Entomological Society of Merica.
the Cambridge Entomological Society, and the Association of Southeastern Biologists.

.

-

.

Larry D. Voorhees

Environmental $ctences Olvision
Oak Ridge National Laboratory

Larry Voorhees team leader for the nuclear fuel cycle projects in the Environmental Impact
Program, joined the laboratory in 1916. In 1975 he was employed by North Dakota State
University to coordinate and condi.ct fauna surveys in western North Dakota to assess the
environmental impacts of construction and operation of a surface coal mine and gasification
complex. His research has centered primartly on wildlife management. At Oak Ridge National
Laboratory, he has participated in environmental impact assessments of biomass plantationst
siting, construction, and operation of nuclear power plants 6 and various phases of the nuclear
fuel cycle including uranium mining, ore buying, milling. and fuel fabrication. The research
and/or assessment activities have been in grasslands, deserts, and both coniferous and
deciduous forests.

Education
.

Received a B.A. degree in biology from University of Minnesota at Morris in 1970*
.

Received an M.S. degree in roology from North Dakota State University in 1972*
.

Received a Ph.D. degree in zoology from North Dakota $ tate University in 1976*

Af filiations
,

Holds membership in the Wildlife SocietyIetythe Ecological Society of America. $tgma XI.
*

ano the North Dakota Natural $ctence Soc
Member of the Comittee on Roadside Maintenance of the Transportation Research Board.*
National Researsh Council

_ _ _ _ _ _ _ _ _ _ _ _
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| In addition, the Environmental Statement was reviewed by cognizant members of the Nuclear
Meterials Safety and Safeguards staff and the MC legal staff for Cor.formance with MC policy'

and regulatory guides.

The MC Environmental Project Manager who has primary responsibility for all aspects of the
proposed project ist

Frank 5. Anastest
U.S. Nuclear Regulatory Commission*

Mail stop 441-55*
.

Washington, DC 20555 .
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6. LIST OF AGENCIES RECE!VING DRAFT ENVIRONMENTAL STATEMENT

.

The following Federal. State, and local agencies have been sent copies of and asked to comment- *
i on the Draft Environmental Statement:

' Department of the Army. Corps of Engineers'

j Department of Commerce
i Department of the Interior

Department of Health and Human Services'

Federal Energy Regulatory Cosmission .

Department of Energy
Department of Transportation
Environmental Protection Agency
Department of Agriculture
Advisory Council on Historic Preservation
Department of Housing and Urban Development
Office of the Governor. State of South Dakota
Department of Agriculture. State of South Dakota,

Department of Game. Fish, and Parks. State of South Dakota
Department of Water and Natural Resources. State of South Dakota
$ lath District Council of Local Governments. Rapid City. South Dakota
Department of Environmental Protection. State of South Dakota
Bureau of Land Management

.
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(4) The family size for both secondary and basic worker families will average about
3.5. including 2 spouses and 1.5 ch11dren.2

(5) About 58% of the children will be school-age (5-18 years).2

b. The following assumptions were used to calculate operation impacts:

(1) ~ Each basic job was assumed to induce 1.2 to 1.5 secondary jobs.1 ,'

(2) Of the basic and secondary in-migrating workers 25% would not be married.2

(3) About 67.5% of the nonlocal basic and secondary workers with fam'111es will
bring their families with them (50% of the total work force).2

s
(4) The family size for all in-migrating workers will average about 3.5 -including

2 spouses and 1.5 children.2,.

(5) About 58% of the children will be school-age.2
, , 1

4. To determine settlement patterns, the staff assumed, for simplification, that all of the
in-migrating workers and families would live in either Hot Springs or Edgemont. Consider-
ing the distances between these communities and the project sit 0 s) and the relative
sizes (comparative populations) of the consuunities, it would nomally be expected that
about 75% of the nonlocal workers would live in Edgemont and about 25% in Hot Springs.2
However, because Edgemont lacks some of the services, such as medical, that are usually
attractive to in-migrants. local planners predict that about 50% of development-induced
in-migrants may choose to live in Hot Springs.3 Therefore, to allow for all potentialities.

- the staff developed settlement ranges to assess impacts.
,

. Because construction activities are short term (six months), the staff assumed that 75 to
90% of the basic work force would choose ta live in Edgemont and only 10 to 255 in Hot,

_ Springs. However, the staff believes.that construction-induced, nonlocal secondary workers
6 will not have the same settlement patterns as -basic worker in-migrants. Although short-

term construction activities may be responsible for their jobs, secondary workers, whc
,.

usually are employed in retail trade and services, will not ordinarily in-migrate unless
employment appears to be reasonably long term. Therefore the staff expects that their
settlement patterns will be more like those of operation workers; that is, a larger
percentage of secondary workers will choose to live in Hot Springs than would an equivalent
basic construction work force. Consequently, it was assumed that from 50 to 75% of the
nonlocal, construction-elicited secondary workers would settle in Edgemont and from 25 to
75% in Hot Springs.

It was assumed that 50 to 75% of the operation's basic and secondary work force would
settle in Edgemont and 25 to 50% in Hot Springs.

5. To determine personal incomes, the staff assumed that basic construction and operation
workers' earnings would average about $20,000 per year before taxes (1979 do11ars).t.2
Research has shown that only about 33 to 40% of total earnings was spent locally in
similar western consnunities;2 therefore, the staff assumed (via the utilization of basic
consumption theory) that the income multiplier for construction would be about 1.6; the ,

operation multiplier was assumed to be 1.65. -

6. To calculate tax revenues (1979 dollars), the staff used the assumptions and methodology '

utilized for a similar purpose in ref. 3. The revenue estimates, which are based on the
1979 tax structure, are tenuous and for the latter years of the project, when tax '

structures may have changed considerably, may be erroneous. .

_ _ _ _ _ _ _ - _ _ _ - _ _ . - - - - - .- - - - - - - - - - - - -
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Appendix B

ASSUMPTIONS UTILIZED FOR SOCIOECONOMIC IMMCT ASSESSMENTS

.

The staff combined information from a literature survey, discussions, and written comunications-

with the applicant, planners, and other authorities in the Hot Springs-Edgemont area to develop
assumptions for analyzing the socioeconomic impacts of the proposed decommissioning project.
The socioeconomic environment in the affected region is very dynamic and, because of the small'

size of the comununities, is therefore very sensitive to inflow and outflow of industrial
activity. Because of this high degree of sensitivity, any of the assumptions used could be in
error in the long term. For example, if national recessionary conditions were to worsen, causing
the shutdown of an industry, the anticipated low unemployment and housing vacancy rates, upon
which two of the major assumptions are based, may be erroneous. No sure method exists for an *
analyst or planner to forecast such occurrences. Therefore, the staff chose to calculate high
and low ranges to quantify impacts as much as feasible, recognizing that some of the high-to-
low ranges are necessarily fairly wide.

1. The staff assumed that Edgemont and Hot Springs, the closest communities to the project,
and Fall River County would receive the brunt of the inpacts.

2. The impacts on employment, population, housing, school enrollments, and some of the other
impacts were calculated utilizing worst-case assumptions:

Peak project employment will be 40 during construction [first project calendara.
year (CY)] and s90 during operation (third project CY).

b. Because of very low unemployment rates currently prevailing in the area and the
expected continuation of tight labor markets during the 1980s, the staff assumed
that a high percentage of the project-related work force would consist of nonlocal

'

workers. Thus, it was assumed that 80 to 100% of the basic workers for both con-
struction and operation would have to in-migrate and that 80% of the secondary
(or project-induced) jobs would be filled by nonlocal workers.

c. None of the basic and secondary workers will be from the same family.

d. All locally obtained employees were previously unemployed.

All single in-migrants will require separate residences.e.

3. The staff subdivided the analysis into two basic components. (a) construction and (b) opera-
tion. Construction activities will be short-term. Operation activities will take place
over a much longer period of time. Also, construction workers typically differ from opera-
tion workers in spending patterns, housing demands, and in other critical socioeconomic
characterisitics.l .2 Therefore, the assumptions utilized to assess construction impacts '

- differed from those used to analyze operation impacts:

The following assumptions were used to calculate construction impacts:.

a.

(1) Each basic job was assumed to induce 0.6 to 0.8 secondary jobs.1'

.

(2) Of the basic and secondary in-migrating workers, 25% would not be married.

(3) Only 13 to 27% of the nonlocal basic workers with families will bring their
families with them (10 to 20% of the total basic work force); 50% of the
secondary workers with families will bring their families with them.
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The calculated value of the annual dusting rate M is 307.86 g/m2. year. Annual curie releases
from the tailings piles are then given by the following relationship:

S = MA(1 - f )f (C)(2.5 x 10-12) , (C.2)c t

where

S = annual release for the particular beach area, C1/ year;

A = asstaned beach area of the pile, m ;2

. s

f = fraction of dusting rate controlled by mitigating actions, dimensionless;c

f = fraction of ore content of particular nuclide present in the tails;t

C = assumed raw ore activity, pCf/g;
.

2.5 = dust-to-tails activity ratio;

10-12 = Ci/pci.

The total area of the Edgemont tailings impoundments is 86.2 ha (213 acres) with an additional
estimated 32.4 ha (80 acres) of dispersed tailings from wind blowing the tailings piles. Also,
the disposal site 3.6 km southeast of the site will consist of a 28.3-ha (70-acre) impoundment.

The assessment of the actual site was perfonned under the following assumptions:

1. No reduction factor caused by wetting or chemical agents was assumed.

2. A time period of 2.5 years was used for the duration of emission from reclamation
activities.

,.

3. After reclamation, emission levels are assumed to meet recomended cleanup standards
(5 pC1/g or less in soil of U-238. Th-230. Ra-226 Pb-210; 2 pC1/m2.s radon flux).

As appropriate, different values were used for tailings activity depending on the type of
tailings in the particular area (i.e., shines, sands, or mixture).

C.2 ATHOSPHERIC TRANSPORT

The staff analysis of offsite air concentrations of radioactive materials has been based on
two years of meteorological data collected at the Edgemont meteorological station during the
period May 1, 1977, through Oct. 31,1979 (ref. 3). Collected meteorological data are
entered into the MILDOS code as input in the form of a joint frequency distribution by wind
speed group and direction. Joint frequency data employed by the staff for this analysis -are

|
presented in Table C.2. ,

"

The dispersion model employed by the MILDOS code is the basic straight-line Gaussian plume
.

model. Ground-level, sector-averaged concentrations are computed using this model and are
corrected for decay and ingrowth in transit (for Rn-222 and daughters) and for depletion caused

~by deposition losses (for particulate matter). Area sources are treated using a virtual point
source technique. Resuspension into the air of particulate material initially deposited on a

ground surfaces is computed using a resuspension factor that depends on the age of the deposited
material and its particle size. For the isotopes of concern here, total air concentration
including resuspension is about 1.6 times ordinary air concentration.

The assumed particle size distribution, particle density, and deposition velocities for each
source are presented in Table C.3.



gr , . _. ..w _ , _ -y - m-=- m- -% .m > ,_
_ _ _ _ m__,%

|
.

.

C-3

Appendix C

DETAILED RADIOLOGICAL ASSESSMENT

.

' This assessment describes the models, data, and assumptions used by the staff to perform its*

radiological impact assessment of the Edgemont decommissioning. The primary calculational

Dosimetry)yed is MILDOS,1 an NRC-modified version of the UDAD (Uranium Dispersion and
tool emplo

computer code originated at Argonne National Laboratory.2*

C.1 ANNUAL RADI0 ACTIVE MATERIAL RELEASES
. .

Table 4.9 lists estimated annual activity releases for the Edgemont deconuissioning. All data
i except for the annual average dusting rate for exposed tailings sands are based on data and
i assumptions given in Table 4.8 and described in Sect. 4.1. This dusting rate is calculated
' in accordance with the following equation:

(C.1 )M= R,Fs.

|

where

2M = annual dust loss per unit area, g/m . year;

3.156 x 107 = number of seconds per year;
|
' O.5 = fraction of total dust loss constituted by particles $20 um diam, e

i dimensionless;1

R = dusting rate for tailings sands at the average wind speed for wind speed
8 2group s for particles <20 um diam, g/m s;

F = annual average frequency of occurrence of wind , speed group s, dimensionless.
s

The values of R and F used by the staff are as given in Table C.l.
s s

Tehle C.1. Parameter values for *de of annual
dusting rate for esposed imilings sands'

"'

W;nd speed Average wind Dustmg Annual

group speed rate frequency of*

(knots) [km/h (mph)] (g/m2 .s) occurrence
.

o-3 2.4 (1.5) o o.

4-6 8.9 (5.5) o o.

8
7-lo 16.o (to.ol 3.92 E-7 o.2996o,

11-16 24.9 (15.5) 9.68E-6 o.16610

17 -21 34.6 (21.5) 5.71 E-5 o.02770

>21 45.1 (28.o) 2.o8E-4 o.00750

80ustmg rate as a function of wmd speed is computed by the MILOOS code
(ref.1). Wind speed frequencies obtained from annual joint frequency data
presented in Table C.2.

8 Read as 3.92 X to ', or o.00000Q392.
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and decay in transit (radon and daughters). To compute inhalation doses, the total air
concentration of each isotope at each location, as a function of particle size, is computed
as the sum of the direct air concentration and the resuspended air concentration:

C,9p(t)=Caipd + Calpr(t) , (C.3)

where
.

C,gp(t) = total air concentration of isotope 1, particle size p, at time t, pCi/m3;
*

Caipd = direct air concentration of isotope 1, particle size p, for the time constant, ,
pC1/m3;

Caipr(t) = resuspended air concentration of isotope i, particle size p, at time t, pC1/m .3

The resuspended air concentration is computed using a time-dependent resuspension' factor R (t),
defined by p

R(t)=(1/V)l0-5e-At for t < l.82 yearsRp p

and.

R (t) = (1/v )10-9 for t > 1.82 years . (C.4)p p

'where

R (t) = ratio of resuspended air concentration to ground concentration, for a groundp concentration of age t years, of particle size p. m-1;
,

V = deposition velocity of particle size p, cm/s;
p

10-5 = initial value of the resuspension factor (for particles with a deposition velocity
of I cm/s), m-1;

R = assumed decay constant of the resuspension factor (equivalent to a 50-d half-life),A

5.06 years;

1.82 = time required to reach the terminal resuspension factor, years;

10-9 = tenninal value of the resuspension factor (for particles with a deposition
velocity of I cm/s), m-1

- .The basic formulation of the above expression for the resuspension factor, the initial and final
values, and the assigned decay constant derive from experimental observations." The inverse '

relationship to deposition velocity eliminates mass balance problems involving resuspension of -

100% of the initial ground deposition for the 35-um particle size (see Table C.3). Based on
this formulation, the resuspended air concentration is given by ,

Caipr(t) = 0.01 C x 10-5aipd .

.- 1-exp[-(Ay+A)(t-a)] exp[-A*(t-a)]-exp(-A{t)R ~

Rx- + 10-46(t)
,

(Ay+A) AiR

x (3.1.56 x 107) , (C.5)

._ -



-- ,,,,:vw ~= -1 -
. ; ;-_ ,m m m . ,,-

, _

:

.

C-5

.1
I
- Taldo C.2. Joint frequency data (in percent) from mill meteoregical station (statHlity class 4)

Wind speed [km/h (mph)]
! Wind
* direction 2.4 (1.5) 8.9(5.5) 16.0 (10.0) 24 9(15.5) 34.6 (21.5) 45.1(28.0) Total

N 0.6600 0.7800 0.3700 0.0500 0.0000 0.0000 1.8500
NNE 0.8200 0.8000 0.1800 0.0000 0.0000 0.0000 1.8900.

NE 0.8600 0.9700 0.4900 0.2000 0.0000 0.0000 2.5200
*

ENE 0.6800 1.0600 0.9300 0.8000 0.0200 0.0000 3.4900
! E 0.5500 2.0000 4.2900 3.8900 0.4000 0.0000 11.2100*

; ESE 0.4800 2.0000 4.6400 2.7600 0.1300 0.0000 10.0900
! SE G2900 2.3000 3.1200 1.0000 0.0700 0.0200 6.8000
4 4 SSE 0.8200 2.3900 1.4600 0.5100 0.0900 0.0200 5.2900

! S 1.2400 2.3300 0.6000 0.1600 0.0000 0.0000 4.3300
i SSW O3700 1.4900 0.4600 0.1500 0.0200 0.0000 2.7900

} SW a3700 0.8800 0.4700 0.2600 0.0900 0.0000 2.0700
WSW 0.6800 1.1900 0.8900 .0.5700 0.1800 0.0000 3.5100.

*
. .

W 1.2300 2.8300 1.6400 0.5300 0.1600 0.0000 6.3900
j WNW 1.3500 5.5000 4.5100 2.1900 0.3700 0.2700 14.1900
8 NW 1.8800 6.1700 4.2500 2.8500 1.1100 0.3300 16.5900

NNW 1.7100 2.6800 1.6600 0.6000 0.1300 0.1100 6.8900
Total 14.2800 35.5300 29.9600 16.6100 2.7700 0.7500 99.9000

^

Table C.3. Phyucal chareseensties assumed for pomcueste manertet reiesses
~

..*" .

$ Diameter Density AMAD*

U2m) (g/cm ) W
(cm/s) - j

Tailings

30% 5.0 2.4 1.o 7.75

70% 35.0 2.4 8.8 64.2

Ingrown redon daughters 0 1.o o.3 o.3

Aerodynamic equivalent diameter, used in calculating inhalation doses (ref.1).8

C.3 CONCENTRATION IN ENVIRONMENTAL MEDIA
,-

Information provided below describes the methods and data used by the staff to determine the.

concentrations of radioactive materials in the environmental media of concern in the vicinity
of the site. These include concentrations in the air (for inhalation and direct external*

exposure), on the ground (for direct external exposure), and in meat and vegetables (for
ingestion exposure). Concentration values are computed explicitly by the MILDOS code for U-238.,

Th-230, Ra-226. Rn-222 (air only), and Pb-210. Concentrations of Th-234, Pa-234, and U-234
* are assumed to equal that of U-238. Concentrations of 81-210 and Po-210 are assumed to equal

that of Pb-210.

C.3.1 Air concentrations

Ordinary, direct air concentrations are computed by the MILDOS code for each receptor location
from each activity source by particle size (for particulates). Direct air concentrations
computed by MILDOS include depletion by deposition (particulates) or the effects of ingrowth
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radionuclide for which the ground concentration is explic.itly calculated. For Pb-210,
ingrowth from deposited Ra-226 can be significant. The concentration of Pb-210 on the ground
caused by Ra-226 deposition is calculated by the staff, using the standard Bateman formulation
and assuming that Ra-226 decays directly to Pb-210. If i = 6 for Ra-226 and i = 12 for Pb-210
(ref.1), the following equation is obtained.

12 d6 1-exp(-1$2) exp(-A*t)-exp(-Ai2)D t tA

{ Cgt2(Pb + Ra) = + (C.8),

1 ,6 A ,12 A,6 * A,12 *
.

.

where
,

a

Cg12(Pb + Ra) = incremental Pb-210 ground concentration resulting from Ra-226 deposition,
; pC1/m2;

1* = effective rate constant for loss by radioactive decay and migration of
,"

a ground-deposited radionuclide and = A * *e, s4n

C.3.3 Veoetation concentrations

Vegetation concentrations are derived from ground concentrations and total deposition rates.
Total deposition rates are given by the following sumation:

j={C,9pp, (C.9)D V

p

where Dj is the total deposition rate (including deposition of resuspended activity of
radionuclide 1, pC1/m2.s.

Concentrations of released particulate materials can be environmentally transferred to the '

edible portions of vegetables or to hay or pasture grass consumed by animals by two mechanisms:
direct foliar retention and root uptake. Five categories of vegetation are treated by the
staff: edible above-ground vegetables, potatoes, other edible below-ground vegetables,
pasture grass, and hay. Vegetation concentrations are computed using the following equation:

'l - exp(-A,t*) ~
Cyg=DFEgry g (8,j/P) , (C.10)+C g

Yl
, vw

where

C,9 = resulting concentration of isotope i in vegetation v, pC1/kg; ,

F = fraction of total deposition retained on plant surfaces. 0.2, dimensionless; -
7

E = fraction of foliar deposition reaching edible portions of vegetation v, *

y dimensionless;

A, = decay constant accounting for weathering losses (equivalent to a 14-d half-life), .

5.73 x 10-7 per s;

t, = assumed duration of exposure while growing for vegetation v s;

Y, = assumed yield density of vegetation y, kg/m2;

B = soil-to-plant transfer factor for isotope 1. vegetation type v. dimensionless;yj
2P = assumed areal soil density for surface mixing, 240 kg/m ,
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.

where

a = (t - 1.82) if t < l.82 years;

6(t)=0ift<l.82andisunityotherwise,dimensionless;
A* = effective decay constant for isotope 1 on soil, year-1;

0.01 = deposition velocity for the particle size for which the initial resuspension*

factor value is 10-5 per meter, m/s;.

3.156 x 107 = s/ year.
e

Total air concentrations are computed using Eqs. (C.3) and (C.5) for all particulate effluents.
Radon daughters that grow from released radon are not depleted because of deposition losses
and are therefore not assumed to resuspend. ,

C.3.2 Ground concentrations

Radionuclide ground concentrations are computed from the calculated airborne particulate
concentrations arising directly from onsite sources (not including air concentrations resulting
from resuspension). Resuspended particulate concentrations are not considered for evaluating
ground concentrations. The direct deposition rate of radionuclide i is calculated using the
following relationship:

Ddi = C Y (C.6)adip p ,
p

where

2
Odi = resulting direct deposition rate of radionuclide i, pCi/m .s;

-

3

adip = direct air concentration of radionuclide 1, particle size p, pCi/m ;C

V, = deposition velocity of particle size p, m/s (see ref. 4).
The concentration of radionuclide i on a ground surface resulting from constant deposition at
the rate O ver time interval t is obtained fromdi

,

-

. 1 - exp(-19 + A,)t
(C.7)g (t) = Ddi' A +AC ,j

i e
.

'

,

where
~

2
gj(t) = ground surface concentration of radionuclide i at time t, pC1/m ;C

,

4 = radioactive decay constants for radionuclide i, s-1;1
,

A, = assumed rate constant for environmental loss, 5-1;.

t = time interval over which deposition has occurred, s.

The environmental loss constant le corresponds to an assumed half-time for loss of environmental
availability of 50 years.'' This parameter accounts for downward migration in soil and loss of
availability caused by chemical binding. It is assumed to apply to all radionuclides deposited
on the ground.

Ground concentrations are explicitly computed only for U-238. Th-230 Ra-226, and Pb-210. For
all other radionuclides, the ground concentration is assumed equal to that of the first parent

1

!
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C.4.1 Inhalation doses
,

Inhalation doses have been computed using air concentrations Obtained by Eq. (C.3) (resuspended
air concentrations are included) for particulate materials and the dose conversion factors
presented in Table C.5.

Tekle CA. Inheiselon does sensession fossers
*

venuse are given in misiirems per year per piescurie per cubic nwter
,

oveen U 238 U 234 U.2:rJ Re.220 Pt210 Po 210

*Portsele eies = OJ pm

Whole body 7.48E+0' 1.29E+0
Sone 2.32E+2 5.24E+0
Kidney 1.93E+2 3.87E+1
Liver 5.91E+1 1.15E+1

*

Maes everses lung 8.27E+1 2.88E+2

Particle siae = 1 A um

Whole body 8.82E+0 1.12E+1 1.37E+2 3.58E+1 4.88E+0 5.95E+1
Sone 1.88E+2 1.81E+2 4.90E+3 3.58E+2 1.45E+2 2.43E+0
Kidney 3.78E+1 4.30E+1 1.37E+3 1.28E+0 1.21E+2 1.79E+1
Liver 0 0 2.82E+2 4.47E-2 3.00E+1 5.34E+0
Mass everagelung 1.07E+3 1.21E+3 2.37E+3 4.88E+3 5.89E+2 3.13E+2

Particle also = 1 A pm

Whole body 4.32E+0 4.92E+0 1.88E+2 3.00E +1 4.30E+0 4.71E-1
Sone 7.92E+1 7.95E+1 5.95E+3 3.00E+2 1.35E+2 1.92E+0
Kidney 1.00E+1 1.08E+1 1.87E+3 1.00E+0 1.13E+2 1.42E+1
Liver 0 0 3.43E+2 3.87E-2 3.45E+1 4.22E+0
Mass overage lung 1.58E+2 1.80E+2 3.22E+3 8.81E+3 7.72E+3 4.20E+2

/

Porticle eine = 5A pm

Whole body 1.18E+0 1.32E+0 1.01E+2 4.00E+1 4.84E+0 7.10E-1
Sone 1.98E+1 2.14E+1 3.80E+3 4.00E+2 1.50E+2 2.88E+0
Kidney 4.47E+0 5.10E+0 1.00E+3 1.41 E+0 1.25E+2 2.13E+1
Liver 0 0 2.07E+2 4.97E-2 3.83E+1 0.30E+0
Mass everage lung 1.24E+3 1.42E+3 1.30E+3 - 2.84E+3 3.30E+2 1.88E+2

Porteste siae = 38 A pm

Whole body 7.92E-1 9.02E-1 5.77E+1 3.90E+1 4.43E+0 7.28E-1
8m 1.34E+1 1.48E+1 2.07E+3 3.90E+2 1.38E+2 2.90E+0
Kidney 3.05E+0 3.47E+0 5.73E+2 1.38E+0 1.15E+2 2.19E+1
Liver 0 0 1.19E+2 4.85E-2 3.51E+1 8.52E4
Mass everage lung 3.33E+2 3.00E+2 3.71E+2 7.84E+2 8.70E+1 5.75E+1

8* Reed as 7.48 X 10 ,or 7.48.
*Sources: M. Momeni et al., Uranium Dipareson and Dosimetry (UDADJ Cocle, Report NUREG/CR4553 (ANUES 72),

Argonne National Laboratory, Chicago, Ill., May 1979; D. R. Kaikwerf, So/u6i#ty Classification o/ Air 6 cme proabets frern .

Uren/um Orse med Teilings Mies, Report NUREG/CR4530 PNL.2830. Pacific Northwest Laboratory, Richland, Weeh.,
January 1979.

,
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The value of Ev is assumed to be 1.0 for all above-ground vegetation and 0.1 for all
below-ground vegetables.6 The value of ty is taken to be 60 d. except for pasture grass,

pasture grass, where a value of 0.75 kg/m2 is applied.y is taken to be 2.0 kg/m2, except for
where a value of 30 d is assumed. The yield density Y

Values of the soil-to-plant transfer
coefficients B j, are provided in Table C.4.y

;

Table C.4. Environmental trenefer coeMisients

; Material U Th Ra Pb

Plant / soil. B vi
8e Edible above ground 2.5E-3 4.2E-3 1.4E-2 4.0E-3

Potatoes 2.5E-3 4.2E-3 3.0E-3 4.0E-3
Other be!ow ground 2.5E-3 4.2E-3 1.4E-2 4.0E-3
Pasture grass 2.5E-3 4.2E-3 1.8E-2 2.8E-2
Stored feed (hay) 2.5E-3 4.2E-3 8.2E-2 3.8E-2

Beef / feed. Fei, pCVkg 3.4E-4 2.0E-4 5.1E-4 7.1E-4 '
per pCVd

' Read as 2.5 = 10-8. or 0.0025. ~

Source: U.S. Nuclear Regulatory Commission. Calculational Modela for Estimating
Radiation Doses to Man from Airborne Radioactive Matenate Resulting from Uranium
Operatione. Report Task RH 802-4. Washington, D.C., May 1979.

C.3.4 Meat concentrations
-

Radioactive materials can be deposited on grass, hay, or silage, all of which are eaten by meat
- animals, which are, in turn, eaten by man. The assumption has been made that meat animals obtain

their entire feed requirement by grazing six months per year and by eating nonlocally grown
stored feed for the remainder of the year. The equation used to estimate meat concentrations is ,.

Cbi = QFbi(0.50C j + 0.50 Chi) , (C.H)
pg

where

Chi = resulting concentration of isotope i in meat, pC1/kg;

Q = assumed feed ingestion rate. 50 kg/d;

Fbi = feed-to-meat transfer factor for isotope 1, pCi/kg per pCi/d (see Table C.4);

0.50 = fraction of total annual feed requirement assumed to be satisfied by pasture grass;
'

_
pgg = concentration of isotope i in pasture grass, pCi/kg;C

0.50 = fraction of the total anriual feed requirement assumed to be satisfied by locally
,

grown stored feed (hay);

Chi = concentration of isotope i in hay (or other stored feed), pC1/kg.
.

C.4 DOSES TO INDIVIDUALS

Doses to individuals have been calculated for inhalation, external exposure to air and ground
concentrations, and ingestion of vegetables and meat. Internal doses are calculated by the
staff using dose conversion factors that yield the 50-year dose comitment. that is, the entire
dose insult received over a period of 50 years following either inhalation or ingestion.
Annual doses given are the 50-year dose comitmants 'resulting from a one-year exposure period.
The one-year exposure period was taken to be the final year of mill operation when environmental
concentrations resulting from plant operations are expected to be near their highest level.
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TeWe C.8. Does sowerosen festers for enternal espesure

i Isotope Skin Whole body
-.

Por air consentration doses
(millirems per year per picocurie por cubic motor)

U-238 1.06E-5' 1.57E-4
Th-234 8.83E-6 5.24E-6
Pe(m).234 8.57E-6 8.84E ,6

,

U-234 1.38E-6 2.49E-4 ,

Th 230 1.29E-9 3.58E-4
'

Re-228 8.00E-6 4.80E-6
Rn-222 3.44E-0 2.83E-4 e

Po 218 8.18E-7 834E-7
Pt>214 2.08E-3 1.87E-3
84-214 1.38E-2 1.18E-2
Po 214 9.88E-7 7.88E-7 .

Pt>210 4.17E-6 1.43E-3

For yound - . ion doses
(millirems por year por picocurie per square motor)

U-238 2.13E-6 3.17E-7
Th-234 2.10E-4 1.88E-6
Pa(m)-234 1.80E-6 1.24E-6
U 234 2.80E-6 4.78E-7
Th-230 2.20E-6 8.12E-7

| Ra-228 1.18E-6 9.47E-7
Rn-222 6.15E-8 5.03E-8
Po-218 1.42E-8 1.10E-8

]
Pt>214 3.89E-5 3.18E-6

'

Bi 214 2.18E-4 1.86E-4
Po 214 1.72E-8 1.33E-8 /

Pt>210 8.85E-6 2.27E-4

' Reed as 1.06 X 10'', or 0.0000106.
Source: U.S. Nudear Regulatory Commission, Cadeule-

donal Macds kr Eseimarim Radierion Deens to Men kom
Airborne Redbacdn Metanek Resulting hem Uraniurn
Milling Operations, Report Task RH 8024 Weehington,
D.C May 1979.

Table C.7. Assumed food Ingestion rates *

! Infant Child Teen Adult ,

-

Vegetables, kg/ year 48 76 105

i Edible above ground 17 29 40,

.

| Potatoes 27 42 60
Other below ground 3.4 5.0 5.0

,

Meat (beef, fresh pork, 28 45 78 *

and lamb), kg/ year

alngestion rates are averages for typical rural farm households. No
allowance is credited for portions of year when locally or homegrown food -

may not be available.
Source: J. F. Fletcher and W. L. Dotson, HERMES-A Digital Computer

Code for Estimating Regional Radiological Ettects from the Nuclear Power
industry, Report HEDL-TME-71-168, Hanford Engineering Development
Laboratory, Hanford. Wash., December 1971.

!
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Dose to the bronchial epithelium from Rn-222 and short-lived oaughters were computed based on
the assumption of indoor exposure at 100% occupancy. The dose conversion factor for bronchial
epithelitan exposure from Rn-222 is derived as follows:

1. 1 pCi/m3 Rn-222 = 5 x 10-5 working levels (WL).*

2. Continuous exposure to 1 WL = 25 cumulative working level months (WLM) per year.
'

3. 1 WLM = 5000 milltress.,

*
TMmfom. -

(1 pC1/m3 Rn-222) x 5 x 10-5 --- xf25'
'

3( pC1/m ) \ WL /

millimms) = 0.625 millirem ,
/

(C.12)x1 5000 -

k I
and the Rn-222 bronchial epithelium dose conversion factor _ is taken to be 0.625 millirems per
year per pC1/m3

C.4.2 External doses

External doses from air and ground concentrations are computed using the dose conversion factors
provided in Table C.6 (ref.1.). Doses are computed based on 100% occupancy at the particular
location. Indoor exposure is assumed to occur 14 h/d at a dose rate of 70% of the outdoor dose
rate.

C.4.3 Incestion doses /

Ingestion doses are computed for vegetables and meat (beef and lamb) on the basis of
concentrations obtained using Eqs. (C.9) through (C.12), ingestion rates given in Table C.7,
and dose conversion factors given in Table C.8 (ref.1). Vegetable ingestion doses were
computed assuming an average 50% activity reduction caused by food preparation." Ingestion
doses to children and teenagers were computed but were found to be equal to or less than doses
to adults.

-

.

.

o

.

*
0ne WL concentration is defined as any combination of short-lived radioactive decay

5 MeV of alpha particle energyproducts on Rn-222 in 1 L of air that will release 1.3 x 10
during radioactive decay to Pb-210.
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Table CA. Ingession does eenversion festers !

Values are in millirem per picocurie ingested

! lootope

U 238 U-234 Th.234 Th-230 Re-226 Pt>210 84210 Per210

infant whole body 3J3E 4 3.80E-4 2.00E-4 1.08E-4 1.07E-2 2.30E-3 3.58E-7 7.41E-4
Sone 4A7E-3 4.OOE-3 6.92E-7 3.80E-3 9.44E-2 5.20E-2 4.16E-4 3.10E-3
Uver 0 0 3.77E-8 1.00E-4 4.76E-5 1.42E-2 2.00E-5 5.83E-3
Kidney 9.20E-4 1.00E-3 IJ0E-7 9.12E-4 8.72E-4 4.33E.-2 2.00E-4 1.26E-2,

e Chad Whole body 1.94E-4 2.21E-4 9.80E-9 9.91E-5 9.87E-3 2.09E-3 1.00E-7 3.07E-4
*

Bone 3.27E-3 3.57E-3 3.42E-7 3.55E-3 8.78E-2 4.75E-2 1.97E-4 1.52E-3
I Uver 0 0 1.51E-8 1.78E-4 1.84E-5 1.22E-2 1.02E-5 2.43E-3
4g Kidney 5.24E-4 5.00E-4 8.01E-4 8.87E-8 4.80E-4 3.67E-2 1.18E-4 7.58E-3

| Teenager Who6e body 6.40E-5 739E-5 3.31E-9 8.00E-5 5.00E-3 7.01E-4 5.00E-4 1.23E-4
| Bone 1.00E-3 1.19E-3 1.14E-7 2.18E-3 4.00E-2 1.81 E-2 6.50E-7 5.00E-4
i Uver 0 0 0.88E-9 1.23E-4 8.13E-6 5.44E-3 4.51E-6 1.07E-3
i Kidney 2.50E-4 2.05E-4 3.81E-8 5.99E-4 2.32E-4 1.72E-2 5.40E-5 3.00E-3 *

Adult whole body 4.54E-5 5.17E-5 2.13E-9 5.70E-5 4.00E-3 5.44E-4 3.96E--8 8.59E-5
Bone 7.67E-4 8.30E-4 8.01E-8 2.06E-3 4.00E-2 1.53E-2 4.61E -7 3.56E-4,

Uver 0 0 4.71E-9 1.17E-4 5.74E-6 4.37E-3 3. lee-4 7.50E-4
Kidney 1.75E-4 1.90E-4 2.87E-4 5.65E-4 1.63E-4 1.23E-2 3.83E-5 2.52E-3

Sources: U.S. Nucteer Repletory Commission, Caindenonst 4foduit for Esemating Asesadon Doses to Aden from Airtome Aeotisert/we
Adesonede AseWeise hem Urustum AdW/ing Operor/ons, Report Task RH 0024, Washington, D.C., May 1979; G. R. Hoenes and J. K. Soldet,
AgewSpor/4c Aadleeien Does Consorsson Farfore for a Opis Year Chromir intake, Report NUREG4172,8attelle Pacific Northwest Lahorotones,
Richland, Wash., November 1977

/
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2. N. Momen1 et a1., Uraniwr Dispersion and Dosimtry (UDAD) Code, Report ANL/ES-72, NUREG/
CR-0553, Argonne National Laboratory, Chicago, May 1979.*
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Appendix D

CALCULATION OF GAMMA RADIATION ATTENUATION
FOR RECLAIMED TAILINGS DISPOSAL AREA
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Appendix D

CALCULATION OF GAlen RADIATION ATTENUATION
FOR RECLAIMED TAILINGS DISPOSAL AREA,

.

Assuming soil is composed mainly of SiO , the mass attenuation coefficient for a 1- to 2-MeV2

6, ganna ray is 0.0518 cm2/g (ref.1), (Most of the dose rate from a typical natural emitter
is in this range.2) The highest gamma radiation rate measured 3 on the site was 33 R/ year
(3780uR/h)onpond1. Assuming that the bulk density of the soil is 1.6 g/cm3, the effect of
3.05 m (10 ft) of soll materials would reduce the genna radiation to s3.6 x 10~7 mR/ year.

.

1/I,=exp[-(ven/olox] = exp[-(0.0518 cm2/g)(1.6 g/cm3(305 cm)] = 1.1 x 10-11 ;

I = (1.1 x 10~11)(33 R/ year) = 3.6 x 10-7 mR/ year .

The background radiation dose for the Western Great Plains from all sources of radioactivity,
including the contribution from fallout, is about 153 mR/ year.'' Thus, the gama radiation
from the deposited tailings after reclamation would be insignificant compared with the natural
background radiation.

,

REFERENCES FOR APPENDIX D

1. U.S. Department of Health, Education, and Welfare, Radiological Esalth Hanhok, U.S.
Government Printing Office, Washington, D.C., January 1970, p.139.

2. H. May and L. D. Marinelli, " Cosmic Ray Contribution to the Background of Low Level
Scintillation Spectrometry " The Natural Radiation Environment, J. A. S. Adams and
W. M. Lowder, Eds., University of Chicago Press, Chicago,1964.'

3. Ford, Bacon, and Davis, Inc., Engineering Assessment of Inactive Uranium Mitt tastings -
Edgemont, South Dakota, May 1978.

4 G. L. Nontet et al., Descriptions of United States Uranium Resource Areas, A Supplement
to the Generic Environmental Impact Statement on Uranium Milting, Report NUREG/CR-0597, ~

ANL/ES-75, prepared by Argonne National Laboratory for the U.S. Nuclear Regulatory.

,

Comission, June 1979, pp.16-1 and 16-2.

J
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Appendix E

CALCULATION OF THICKNESS OF REQUIRED COVER MATERIAL
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Do = effective bulk diffusion coefficient for redon in the tailings, cm2/s; *

Po = porosity or void fraction in tailings solids, dimensionless.-

The values for computing the bare tailings flux for the Edgemont decommissioning facility are
(Ra]=705.2pC1/g,p=1.6g/cm3,E=0.2,andDo/Po=0.0112cm2/s. The factor of 10"
converts square centimeters to square meters, and the value of Do/Pa = 0.0112 cm2/s was
obtainedfromEq.(E.1)basedonatallingsresidualmoistureof8.65. Substitution of the ,above values yields

,

Jo = (705.2 pC1/g)(1.6 g/cm3)(0.2) x (2.1 x 10-8 s-1 x 0.0112 cm2/s)1/2 x 104 cm2/m2 ,

= 346.08 pC1/m2.s,

Equation (E.2) assumes effectively infinite depth of tailifgs. A factor given by tanh
[/A/Do/PoXo], where Xo is the depth of tailings, is used to account for finite depth of *

tailings. However, in cases where the average depth of tailings is 3 m or more, the factor is
effectively unity.

E.3 MINIMUM COVER CALCLUATION

The procedure for determining the minimum thickness of cover materials for tailings is
established in Appendix P of ref. 2. The reclamation plan stipulates 3, 7, and 0.6 ft of
compacted clay, overburden, and topsoil, respectively. Several types of clay occur in the
environment.3 The staff has assumed that a clay soil orofile of 12.35 moisture content
should be reasonably conservative in estimating the long-term moisture of the clay layer.
High moisture in the surrounding soils indicates that a 9.75 moisture for silty soils is
observable.3 The staff assumes that the topsoil and the overburden will maintain this level
of moisture because the surrounding environment support these conditions. The tailings cover
serves two main purposes:

.
,.

1. to stabilize and isolate the uranium tailings wastes from contact with the environment,
whether by intrusion or extrusion, and

,

2. to mitigate redon exhalation to a level below 2 pC1/m2.s Rn-222 above natural background.

The second purpose concerns this segment of the analysis.

The following equation is used to estimate radon flux from the surface of the clay cover:

2Joexp(-bxg)i
Jg = (E.3),

[ p 1/2)Po 'Do/Po 1/2)
+ 1 - , 'og/p,-

xp(-2bgxg)1+q q
where '

,

bg = (APg/Dg)1/2;
o

xg = thickness of the clay layer, cm;
,

Po = porosity of the tailings;

Pt = porosity of the clay material.

Using Eq. (E.1), the following D/P values are computed:

Do/Po = 0.0112 cm2/s tailings (8.65 moisture);'

Og/Pt = 0.0043 cm2/s clay layer (12.3% moisture).
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Appendix E

CALCULATION OF THICKNESS OF REQUIRED COVER MATERIAL

.

* E.1 INTRODUCTION

The calculation of the thicknesses of cover materials required to attenuate radon flux to
A near-background levels is based on diffusion theory. The effectiveness of a particular cover

material in attenuating radon depends on the material's ability to restrict the diffusion of
radon through it so that the radon gas decays to a solid daughter product before reaching the
surface.

Material properties used to determine radon attenuation are the effective bulk diffusion
coefficients (D) and porosities (P) of the cover material and of the tallings. Values of D
may be measured experimentally for a given material at its ambient moisture level and expected
degree of compaction. Alternatively, D can be estimated solely from the moisture content and
porosity of the material, because the large variation (four orders of magnitude) in D from
moisture content obscures the much smaller effects on the value of D from other soil properties.1
Thus, the most important characteristic of cover soils is their ability to retain moisture.

With the moisture concentration in the cover soils. O may be estimated from the following
empirical correlation of laboratory data:8

D/P = 0.106 exp(-0.261 M) , (E.1)

where M is the weight percent of soil moisture and D has units of cm2/s. Equation (E.1) can
also be used to express radon attenuation in terms of porosities and moistures of the tailings
and cover. This correlation, mainly based on a limited amount of laboratory data, could
possibly be modified slightly as additional data become available. Basic parameters
characterizing the soils are the diffusion coefficient and the porosity. The equations given
in the next section are expressed in terms of D and P; but for convenience. Eq. (E.1) is used
in select cases to give the moisture dependence explicitly. The converted equations may
undergo slight modification as more research is conducted by the Nuclear Regulatory Commission
(NRC) and other organizations.

E.2 CALCULATION OF BARE RADON FLUX

Radon flux from the bare tailings source, Jo, is calculated from an equation given in
Appendix G-1 of ref. 2:

-

Jo = (RalpE( ado /Po)t/2 x 104 (E.2)
. ,

9

where
,

o
[Ra]=concentrationofRa-226inthetailingssolids,pC1/g;

p = density of the tailings solids, g/cm3;

E = emanating power of tailings, dimensionless;
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Now

~Ih= 1- In f

bgxi

I ~*
1- In(0.7683)=

(0.0221) x 91.44

= 0.7826 #

and
.

2.1 x 10-6 s-1 1/2
= 0.0250 ., ,

(0.0043cm2/sx0.7826j

Equation (E.6) now becomes

'

= 0.0112(0.1017) + 0.0043(1 - 0.1017) = 0.0050 cm2/s.
P

s2 .
. .

At this point, the composite flux J g 35.23 and the composite diffusion coefficient
'

1

Ds2/P z = 0.0050.s
-

Given the above quantities, the following equation yields the minimum required depth of
overburden-topsoil in addition to the clay layer:

.

[1 + o'D0/Po!/'h
~

1/2
'

PDg/Pt
x= In(2Jo/Jg)-In 1

( Pg Dg/Pg )1
. , . . .

, ,

[ Po 'Do/Po'1/2
1g g (Jg/Jo): (E.7)+ .

.

where .

.

Do/Po = 0.0050 cm2/s. .

Po/Pg = 1 s

*Jg = 2 pCf/m2.s.

Jo = 35.23 pC1/m2 3,

Og/Pt = 0.106 exp(-0.261 x 9.7%) = 0.0084 cm2/s.

The moisture content of the oberburden-topsoil is 9.7%. as mentioned previously. Substituting
these values into Eq. (E.7) the value of x = 189.11 cm or x = 1.89 m of overburden-topsoil.
The total cover needed to achieve the minimum radon flux of 2 pC1/m2.s is

0.91 m clay + 1.89 m overburden-topsoll = 2.80 m total cover .
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Assume that the porosities are equivalent for all materials. This assumption is reasonable
because long-term reclamation is the topic. Using the above values and the previously
calculated radon flux. Eq. (E.3) yields Jg = 35.23 pC1/m2.s. Equation (E.3) can be written as

Ji = Jof exp(-b xg) , (E.4)t,

!

= where
0

2
(E.5)

% f=[ Po'Do/Po'1/2) [ p,'Do/Po't/2)
'

.

I+qq gg xp(-2bgxg)+

*

The function f is useful in calculating the composite diffusion coefficient, which'is
computed by the following equation:

f '''**1

[0 = { [0 [1 - exp(-a xg)]expl- [
a)x)/

g I, (E.6)
sm I

( j =1+1i=0

where

g = (AP /D h)t/2,a g g

Xg = depth of the (th cover soil,

exp(-a,x,) = 0 .-

.-

)h= 1 In f .bgxt

Thus, the composite D/P is computed as:

= Do/Po x (-exp(-atxt)] + Og/Pg x (1 - exp(-agxg)] ,

where
.

* Do/Po = 0.0112 cm2/s,
e

. ag = [2.1 x 10-6 s-1/(0.0043 cm2/s x h)],

h x = 91.44 cm,
.

2Og/P = 0.0043 cm /s.

i
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Should differential settlement or significant drying of the clay layer occur, the soit 1ayer
would have to suffice to maintain the required attenuation of redon gas. Because the applicant
is planning to put down 7.6 ft of overburden-topsoil in addition to the 3 ft of clay, at least
a total of 10.6 ft of overburden and satt mixed with clay to cover the tailings can be assumed.

UsingEq.(E.3)withthevalues

Jo = 346.08 pC1/m2.st

b;=[(2.1x10-s s.t}/(o, cog 4 c 2/s)]t/2; the attenuation coefficient of the soila

cover;
,.

I Da/Po = 0.0112 cm2/s, the diffusion coefficient of the tailings

O /Pt = 0.0084 cm2/s, the diffusion coefficient of the silty sot) (9.75 moisture); andt

at = 323.09 cm (10 ft), the depth of covert
. .

then

Ji = 1.96 pCl/m2.s.

The calculated resultant flux is approximately the limit of 2 pC1/m2.s.

| The above model and calculations do not present a significant departure from the previous NRC
approach to mitigation of redon exhalation from tailings piles. The revisions consist mostly
of making the diffusion coefficients more sensitive to moisture and depth. Appendix P of
ref. 2 highlights the techniques used here as well as a more simplified approach for single
layers.

..
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