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Dear Mr. Pettengill:

Enclosed please find a supplement to the comments which the State of South
Dakota submitted on Noveber 5,1981 relating to the Draft Enviromental
Statement (DES) for the decaamissioning of the Edgeaont uranium mill.

Although this supplemental information parallels the previously submitted
comments, more in-depth background information and reasonings for the cora-
ments are provided. I hope this information will assist you and your staff
in any necessary redrafting of the DES.
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IEMORANDUM

To : Bill itarkley, Steve Pirner, James Nelson,
Randy Britsch, Joel Smith, and Steve Stampfli

From : Michael Moyer, Hydrologist 11

Subject : Review of US NRC Draf t Environmental Statement
'

Relatnd to the Deconnissionifg of the Edgemont
Urnnium "ilj (September 1981)

Date : November 5,1981

This memo is in regard to the request by Randy Britsch and Steve Pirner
that i revicw and prepare comments on the Craf t Environmental Statement
(DE!S) prepared by the U.S. Nuclear Regulatory Cenmission (NRC) for
the decc=missioning of the uranium mill and associated tailings located
on the east side of Edgemont in Fall River County. The purpose of this
ma,o is to provide a summary of my com. Tents and suggesticns on the
DEIS. I did not evaluate the suitability of the alternative tallings

disposal sites discussed in the CEIS but instead f ocused on the main
taillnes disposal site which has been selected as being most suitable.

This DEls is entitled Draft Envircrrental Statement Related to the
Decemissioningaf Edg?ront Urenium Ml! !, US NRC report NUREG - 0846,
Docket No. 40-1341, September 1981. Apparently written comments en
this DEIS are due at the NCC by November 9,1981.

BACKGRDUND

The uranium mill at Edgemont was constructed in 1956 by Mines
Develcpment, Inc., a subsidiary of Susquehanna-Western Inc. of
Chicago, Illinois. Uranium cre was brought to the nill where the
uranium was extracted with acid leachir.g and resin-in-pulp lon
exchange. A solvent extraction circuit was added in 1958 (Ford, Bacon

& Davis Utah, I nc. , 197 8, p. 1 -6) . In 1960 a vanadium circuit was
added and additional v7nadium was recovered f rom reclaimed
resin-In-pulp slime tailings by ecid leaching and solvent extraction.
Acccrding to a report by Ford, Bccon & Davis Utah, Inc. ( 1978, p. 1 -6 )
the cre had a U308 content of about 0.20$ and a vanadium content of
about 0.25%. Uranium rccovery of the ore by the mill was originally
about 95% but towards the end of the operation was about 90$. Vanadium
recovery of the cre was about 75 to 805. Uranium prccessing ended in
1972 and venadium processing stas shut down in 1974 when the mil l was
purchased by the Tennessee Valley Autnority (TVA). During 'ts
opcration the m.li l pr ocuced about 2.3 mil lion tons of soi ld tell ings.
These tei:Ings were placed into large hoicirg ponds [For d, Bccca &
Dayis litah, f r.c . , 1978, .Ena!nchAgesment._pf inactly2__tcan.ir, Mi_j.] i

.



_

,: ' Bill Markley, et al. .,
' '

Pace 2:
November 5,1981*

4
-

4

.

Tai l lnns. Tdnemont Site. Edccmont.' South' Dakota.' [ hereaf ter ref erred -
to as FBDU]." ,

'

TVA decided not to continuo operation of the mill: and did not' request
renewal of the.NRC Source Material License SUA-016 to continue
operati on. NRC rules require decommissioning of the mill ~ site. This
CEIS was prepared by the NRC in.accordance with NRC Commission
Regulation Title 10, Codo of Federal Regulations -(CFR), Part 51 which

.

impicments requirements of the National Enviro'nmental Policy Act lof
,
' 1969 (NEPA;PL 91-190) (DEIS p.1-1).

According to FBCU (p. 1-12) .

.

"About 35J of the total radioactivity originally in. uranium ore

j receins in the processing wastes (tallings) af ter romoval. of,the
uranium because the radium and thorium, principal contributors _ to
radicactivo omissions, were not normally romoved f rom the uranium

,' orcs during milling. The principal environmental radiological
i impact and associated health ef fects ariso f ran the 230Th, 226Ra,

222Rn daughters contained in tho waste materials. - Other isotopes
of uranium and thorium and their daughter products also may be

.
2

present dopending upon the type of oro present. Although these i
.

radionuclidos occur in nature, their' concentrations in tallings'

are 9everal crders of magnitudo greater-than their average

i concentratiens in the earth's crust."

; According to Freeze and Cherry in discussing the impact of uranium
vailings upon groundwater (1978, p.448)

;

! " radium 226 (226Ra) with a hal f life of 1.620 voars, poses iho
greatest envircnmental hazard. ... the maximum permissible

;

concentration of 226Ra in drinking water is 3 pCi/l which ise

' equival ont to 10-9 mg/l ." (Freczo, R.A. and Cherry, J.A.,

Groundwater, Prentice-Hal l l oc. , N. J. ) .

; in review of the potential environmental Impacts from uranien ell!
; rail irgs , Ecm crd L ar ds s?e'es ? e 'M t o, '; '' 55: , ~. ' e': :.5;

"By virtue of the p'hysical and chomical processing of tho oro and
the redistribution of the contained radionucildes at the Earth's

~

( surfaco, these (uranium) tallings constitute a technologically
; enhanced source of natural radiation exposure. Sources of -

potential human radiation exposure f rca uranium mill tallings
include the cuanation of radon gas, the transport of particles by,

! wind and water, and iho transport of soluble radionuclides,
scoping f rca disposal areas, by groundwater. Due te the 77.000
year hal f-lif e of therium-230, the parent of radium-226, the
onvironacntal of fects associated with radionuclidos contained in*

! these tallings must be conceived of wi1hin the frcmcwcrk of
geologic prnross operating over poclonic fim2." (p. 1)

,
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....The long-lived compononts of the decay chain, and hence .those"

of environmental concern, aro uranium-238, uranium-234,
thorium-230, radium-226, and load-210. - Because the drinking water
standards for radium-226 are the most restrictive (3 pCl/I), most,

conitoring and rosearch efforts on the radiological impact of
uranium mill tallings on surf ace and ground-water quality havo
focused on this radionuclide. Assuming secular equilibrium, an
ore containing 0.2 percent U303 wilI contain 0.00056 gram (g) of
radium-226/ metric ton of ore. As in both acid and alkaline
leaching, greator than 98 percent of the radium-226 remains with.
the tailings; the tallings f rom such an oro will contain about 560

,
picccurlos (pCI) of radium-226/g." (Landa, E. ,1980), isol ation

1 of Uranium Mil l Tall ings and Thei r Comconent Radionucl idos From
j the BloscMre - Scme Earth Science Persocctives. . U.S. Geological
| Survey Circular 814),

in 1980 the EPA prepared a report involving a review of the potential
health ef fects f rom 25 inactive uranium processing sites in Arizona,
Colorado, Idaho, New f4cxico, North Dakota, Oregon, Texas, Utah and
Wycming. In this rept.-t the EPA recommended a minimum release rate of
radon gas to the air frce tallings sites to bo 2 picocurios per squaro
meter per.sec. The EPA estimates that Impicmonting the proposed
stcndard at alI of the 25 sites would provent about 200 prematuro,

deaths por century frcm radiation induced lung cancer. The EPA also
e,stimated that about 140 of the 200 deaths would bo expected in the
populations within 50 miles of -the tallings sites. Healfh offects from
contcminated groundwater were not includad in the above estimate. (US #

EPA,1980, Draf t EnyJ ronmental imoact Statcment f or Remedjyl_ Action
Standards for Inactive Uranium Precessina Sites, 40 CFR 192, EPA,

520/4-80-011, p. S-2) .
|

Although South Dakota was not included in the abovo estimates the point.
is that in many ways the Edgomont mill site is no dif ferent from the
above sitos with respect to potential health risks and in some ways may
even be worse. For examplo, I doubt that many of the above tallings
sites have towns next to them as occurs at the present site in
Edgemont. f4oving the tailings to the proposed disposal site will of
course considerably reduce the health risk for Edgemont.

The tailings at the Edgemont uranium mill were stored in unlined ponds;

overlyin0 an alluvial aquifer on the cast sido of Whitewood Creek and
the south side of the Cheyene River (Figuro 1). The DEIS states (p.,

'

3-34):

, "Except f or Pond 10, the storago areas were probably not designed
j to prchibit er to minimize the migration of icochates beneath the

creas... Eval uation of the chemical data f rua the ponds shows the
standing water to be acidic and to contcin extremely high
cencontrations of dissolved solids, sulfato, cadmium, chramium,i

iron, nickol, titanium and vanadium. Sedimont samples from the
ponds were heavily concentrated with al uminum, barium, chrualum,

.

e
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f ron, nickol, titanium and vanadium. Lower concentrations of
other metals were measured in both the water and sedirrent samplos.
Leachutes migrating f rom the ponds and tallings piles are a
potential source of contamination of the alIuvial equifer,
Cottonwood Crock, and the Cheyenno River near tho mill sito. Tho
water quality found in the alluvial aquifer has been dotermined by
the sampling of 14 observation wells. Evaluation of groundwater
quality data clearly shows that the groundwater beneath tho sito
is contminated with leachates f rom the tallings and slime storago
arcas."

TVA proposes to transport these uranium tallings to a new sito located
about two miles SE of Edgemont at T095 R03E, Sections 8 and 17 (Figuro
1). The new site would lie in the Bello Fourco Shalo (Cretaceous).
The eloscst aquifer bonoath thIs si to is the Inyan Kara aquifer which
would be separated f rom the disposal site by approximately 500 foot of
shale, including tho Bello Fourche, Fowry and Skull Crock Shales
(Figure 2) . They plan to cover the tallings with approximately 10 feet
or more of cover material including a 3-foot clay layer directly over
the iop of the tallings and then covered by other fill maicrial (DEIS,
p. 2-24).

EEyjDLRLn COMNTS

I have been to the proposed site and have reviewed other reports on
this proposed disposal site as welI as the DEIS. In many respects, the
DEls appears to be adequato. However, I am concerned that iho proposed
disposal site is too close to Edgemont and that the proposed cover
thickness may be inadequate over geologic time. I have the following

comments and questions which the NRC may wish to address in the final
EIS.

1. Who w11I have final ownership and responsibiiIty for the
criginal mill and tallings sito and the new disposal sito?
Radium 226 is the principal radiologic contaminant in the
tallings. It has a hai f-lifo of 1,620 years. it can

contaminate water and decays into a radioactivo gas - Radon
222. Thorium 230 has a hai f-life of 77,000 years. This
means that theso tallings will poso potential environmental
hazards f or, at t5o very least, several tens of thousands of

This would be a monumental burden f or the State ofyears.
South Dakota O rsrume.

2. Will the taill,'gs disposal site be fenced and well marked with
signs? In the centuries to come, how long will people
rcnember that ihere are radioactive wastes bancath ihis sito?

3. The proposed disposal si to is located only two miles f rom 1he
town of Ed;;emont (Figure 1) . This seras ter cloce f or
comfort. Although this ;rea is nos sparsely inliabiiod and the
tcun only has a popul ation ocw of about 1200, tiils may not
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always be so. . According to the DEIS '(p. 3-1) the general
direction of wind in this area is most f requently from the
west-northwest, ~but there is also a secondary maximum from the
east-southeast. Wind speeds are relatively high with a mean
of about 11 miles / hour (p. 3-1) . ;The. proposed disposal sito
oppoors to be somewhat protected from the wind. However, in
the many years to come, should erosion expose these tallings
tho tcun of Edgemont is located only two miles away in an
east-southeast direction f or the wind. Wind crosion has
already af fected the tallings at their present site beside the
mill.

4. The DEls indicates a slurry line will be used to transport the
tallings which will involvo dewatering of iho original
tailings ponds as well as dowatering of the tallings at the
disposal site (p. iv and 2-18) . Additional needed water will
be withdrawn from the mill well in the Madison aquifer (p.
2-18). The DEIS Indicates that 1he slurry water will be
recycled and any excess water will be pumped into pond 10 for
ngaporation, in conducting the South Dakota Surface
impoundment Assessment (SI A) In 1979-1980, I received a letter
f rca Mr. R.T. Moore of TVA that theso ponds aro not Iined.

- The SI A study Indicated that impoundments overlying alluvial
aquifers aro especially prone to seepage problems due to the
of ten high permeabilitics of such materials (SI A, p.174) .
The DEIS states that groundwater contamination at the mill
sito tailings area can af fect not only tho alluvial aquifer
but also Cottonwood Creek and the Cheyenne River (p. 3-33 and
4-6) . Unless pond 10 is lined with an f rpsynneble lincr_
(clostic. etc.) It is not and will not be an "evacoration
pond". Unless this pond is lined adequately to prevent
seepage of the contaminated slurry water it should nni be used
as an evaporation pond.

5. The DEIS states that (p. 2-1):

...the primary goal of mill sito land decontamination is to"

return the mill site to productivo use af ter removal of the
tallings to a new disposal sito. All of the uranium tailings
will be renovod from the sito."

--

The DEls also states (p. 2-1):

" Depending upon the cutof f limit ultimately established f or
removal of contcminated soils for disposal at the new

impoundmont arca, it may be necessary to Institute some land
.qsr_trAtr_Qi.1 at the roclaimod mil I si to; 1.0. res1 <'enti al land
ese wouIJ1Fiba,_sur1i ted "

. . _ _ _ . ..
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On page 2-23 of the DEIS the statoment is mado:

"The objectivos of the applicant's recicmation plan for the
mill site are to (1) prov ido 11vestock f oraga.. ."

However, on page 2-1 the DEIS states:

"It is not known, however, to what extent the soils below
the tallings piles have been conteminated by seepage of
tailings liquor and what quantity of this contem!noted
soll may hevo to be renoved. The staff (NRC) expects
that a much icwor quantity of conteminated soil will haveTheto be relocated than that projccted by the licensee.
staf f fools that the exact land cleanup limits to be met
should be based on site-specific considorations and on an
evaluation of the environmental bonof its of moving
increasingly lower levels of contemination versus tho
econcmic costs of such action. These cleanup limits can
only be detcrmined once the exact depth and concentration
of contaminated material are known. At the Edgemont
site, such a final determination will not be feasible at
some locations until tallings are removed f rom the sito.
In determining exact cicanup limits, the major
consideration will be to ensure that resulting radiation
exposures to individuals using the deconteminated land
will be within current radiation exposure guidelines and
as low as !s reasonably achievabic."

On page 2-21 of the DEls ref,erence is made to a constructionfcr Usa wood Creek to allow cleanup ofof a diversion channel e

MG33Ewood Creek. The DEIS states: "Tho base of the diversion
wil l be excavated to .uncontamincted material ." What does the
NRC dofine as " uncontaminated"?

On page 4-5 the DEIS states:

"The f ull extent of contamination of streambed sedimentsLack ofin Cottonwood Crock is not know at this time.
inf ormation on the quantity of streambed materials that
will have to bo renovod f rom the creek to removo sediront
contaminated with radionuclidos or heavy metals, if only

isolated pockets of contamination occur within the -
strocm, these areas could be isolated and ranoved with

impacts to surfaco hydrology. In anticipation
minimal
that contaminants aro sprood throughout the strennbod

it has been proposed, as discussed, to reroutesediments,
the strocn whilo removing these materials. The extent of
material to be renoved depends in part on the extent of
transf er of contaminant materials f rom groundwater into

A
strcem al l uv ium and surf aco waters (Sect. 4.1.6.4) .
data hace dof ining types and quantitles of contaminated

.
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material must bo dotermined by_ the Tonnossee Val.loy.
Authority (TVA) in coordination with the US NRC, EPA, ' and
the State of South Dakota, and the extent of contaminated
material in both Cottonwood Creek and the Cheyenno River
must be determined by the applicant before the ef fects of
removal of the streanbod material on hydrology and water
quality con be f ut ly determined. The extent of
contaminated groundwater bonaath the mill sito and the
timo necessary for the groundwater to cleanse itsel f are

- not known(Soct. 4.6.1.4) .'

On pago 4-6 the DEIS states:

"At though the contaminated materials wIlI' be rcmoved f rom
ithe mi|I site, somo water quality degradation of

Cottonwood Creek-is expected to continue as.the result of
groundwater inflow from bonoaih tho mili site. The
extent of prosent and projected groundwater contribution
to surf aco water quality degradation cannot bo dotorminod
because the extent of groundwater contamination boncath
the site and the timo necessary for the. groundwater -to be
cleansed are net known."

On pago 4-6 tho DEIS states:

"The applicant has not determined the extent of hoavy:
metal conteraination of streanbod sodirronts in Cottonwood-
Creek or the Cheyenne River as a result of tailings
erosion not the method of Isolation and removal of
contaminated materials f rom the Choyenno River. The
applicant proposes to ronovo any contaminated material
occurring in the Choyenno River during low flow and
should do so oniy after consulfation with iho EPA in
coordination with the Stato of South Dakota to locato
contcminated areas and to estabiish acceptabic 1

concentrations that may remain in the river.,

Determinations of impacts to water quality from migration
of the traco et cmont contcrainants in the Cheyenno River
depend upon the concontration, sediment particio size,,

cnd location of the contaminated material within the -
| river relativo to strean flow, all of which are unknown'

at this timo. However, based on EPA findings (Report
PB-256 453,1973) that although Cottonwood Creek was
contarainated by the Edgemont rail I operation,
contanination did not extend into the Cheyenno Rivor,

i contcaination of the river should be minimal. The extent'

of contcmination in the river, however, may be greater'

ihan the 1973 EPA study indicates because it has been
shcwn that Icakago has occurred f rom ponds adjacent to,

the river."

|

;
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Page 4-7 of tho DEIS statos:

" Groundwater Lunder the mill site is presently
contcminated by past and present seepage from under end.
through the tallings piles and ponds on the site.
Removal of the tallings and other contaminated materials
f rom the milI sito wIlI allow natural crocesfrs,

primarily subsurf ace flows, eventuallv to restore this,
groundwater to its previous condition by transporting
excess soluble ionic species into Cottonwood Creek and~

the Choyenno River."

"Such transport is presently occurring and_ does not
.

result in measurable degradation of either stream. Tho
staf f is of the opinion that continuation of this natural
process Is .the only practical solution f or restoration of
groundwater qual ity under 'the mil i Sito. The staff
recommends that shal low wel ls not be_ permitted on the
mill site af ter rect emation until chemical concentrations'

(mostly sul fate) decrease. No radiological contamination,

of groundwater in excess of standards is crosentJy
observed or expected af ter reclamation."

However, table 3-6 in the FBDU report dens show at least 2
drillholes near the tailings ponds that exceed the EPA -
standard of 3 pCl/l.'

'

It is rather curious that the DEIS states the purpose of the
decommissioning of the mill si te is to roturn it to productivo
use, including livertock forage, when they state that: (1) the
groundwater is contaminated; (2) Cottonwood Creek will

,

,

continue to be degraded f rom groundwater inflow; (3)
residential land use is not recommended; (4) shallow wells
should not be permitted.

The DEIS states cleanup of decontaminated land will be within
syrfjyrt radiation exposures guidel ines. Radiation expostre

guidelinos havo been consistently lowered over the last 20
3

; years as we have learnod more about low lovel radiation. Will

! they be lowered again af ter the cleanup is completed? The
above statements in the DEIS clearly indicate that no cleannai

of the contminated grpag1AyD_tfr is_proposod al th_ough noti

i SUDDDEtLDn TWGL2r_.Dp151hlD_1LLtDED3fIycs aro_f1 gst1Sgs.
! Another very important point brought to light by the aboyc

statements is that it will need to be dotcrminod what is
considered " contaminated" during the cleanup. The State of
South Dakota should play an integral role in these
detcroinations, including appraisal of field sampling and
laboretsry analysis of ihu reusits. We should not rely solely
upon the TVA to do all the field sanpiing and analysis. I am:

also soccuhat skeptical as to the suitability of the
i

. _ - - _ _ _ _ _ - _ . ~ _ _, _ , _ - - _ _ . _ , _ _ _ _ , _ _ _ _ _ _ - _ _ _ _ __. _. . _ _ _ _ . _ _ _ . - . . - .
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docommissionod milI site for iIvestock foraging. Livestock
should probably not drink f rom the creek, nor- f rom shallow
welis at the site.

Pago 2-21' of the DEls also mentions that tailings removal from
the mill sito might af fect tho integrity of the adjacont City
of Edgemont sewage lagoon and suggests that shectplies or
other forms of containment may be nocessary to. provent

DWNR should bocollapse of the sewage lagoon Imbankmont.
involved with any such proposed steps. .;

6. The proposed disposal sito is undorlain by the Greenhorn
Shal e. With respect to this the DEls states (p. 2-3):

" Soils and shale f rom that form the base of the
impoundment area are reported to have permeabilities on
the order of 1 X 10-4 to 1 X 10-7 cm/sec. (100 to 0.1
ft/yr). Should f urther eernenbilItv tests determino that
the native soils and shalo exposed in the impoundment
excavation do not provido adeoente scepece control,
additional excavation and/or the placement of a clay
linor over the base and sides of the impoundment will be

Potential borrow creas have been identifiednocessary.
as a sourco of the elay Iiner material, atthough'the

Onsiteapplicant does not presently control such sites.
materials could however, be employed for the construction
of the linor provided they can be shown to bo suitable
f or constructing a linor with a permeability of about I X

~

10-7 cm/ soc."

Page 2-36 of the DEIS states:

"If natural hydrogeological conditions of iho impoundment
based are such that permeabilitics greater than 1 X 10-7
cm/sec are encountered, it would be necessary to emplace
clay over portions of the entire bottan of the
impoundment excavation to inhibit scopage of fluids f ran
the tallings. In that event, the applicant should
provido a linor design and material and compaction
specif ications to ensure that permoabilities of about I X
10-7 cm/sec can be obtained f or 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 lit ors is tho scepage control
measure Epicrred by the staf f (NRC)..."

In referring to the alternativo of not using a clay liner and
the DEIS statessimply placing tho tallings onto bare shalo,

(p. 2-M) :

$
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"The major advantage .of this alternative is a relatively
low cost especially where excavated materials are needed;
for other uses such as dike, cap, or cover construction.

- A disadvantage is that soll and bedrock conditions can
vary significantly over short distancos and
permeabilItics measured at one point in the impoundment
excavation may not be representativo of permeabilities of-
other points in the excavation. ?ln addition, vertical
joints or f ractures in soll and rock may no undetected in
boring investigations, yet may provido significant
pathways for migration of contaminated fluids away from
the impoundment.

"Theref ore, the staf f has concluded that this alternative
should only be used where it can be demonstrated with a
suf ficient number of permeability tests and detailed
f Iold mapping of the excavation bottcm that
perrscabilities across the entiro bottcm and sidewalls of
the impoundment excavation are uniformly about 1 X 10-7-

cm/ soc. Otherwise, a clay liner will have to be
installod."

[ On page 2-41 the DEIS. states:
|

"If a liner is required, a license condition would be
included that would require tho applicant to provide test
results that ensure that the materials used f or the liner
would not undergo an increaso in permeability

| characteristics or deterioration of consolidation or
stability properties when exposed to tallIngs impoundment:

i solutions over the long term. In addition, the applicant
would develop and submit for review (1) criteria to
def ine foundation conditions that are acceptable for the
placcmont of a clay liner; (2) conditions which will
require the use of subdrains and filters; and (3) linor
material spectfIcations, compaction eriteria, and fIold
ccmpaction procedures."

On pago 3-34 the DEIS states:
,

" Unconfirmed groundwater conditions occur in the
unconsol idated surf Iclal materials (al luvlum) at the
proposed disposal site. This perched water generally
lies within a few feet of the soll-bedrock contact.
Groundwater lovels in the vicinity of the stock-watering

i pond located on the southern sido of iho site are,

af fccted by coepage f rom the pond, in the absence of the
stock pond, the water table in this area would bo
expected to bo Icuer, probably within a few feet of tho

;

| bedrock surface."
i

|
|

_. .. --, _. - - - - - .. -. ..
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On pago 3-38 the DEls discussed the geology of iho proposud
disposal sito and states:

.

"The silty clays (Groenhorn Shalo) are characterized by
numerous horizontal partings (very fissile) that are
of ten filled with calcium deposits or stained with iron
and sul fur (limonitic staining). Vortical frocf res aro
also very common in this zono and Impart a blocky
structure to tho formation. ... Packer tests perf ormed in
the silty clay materials Indicate that ihoy are
relatively impermeable and also have a tendency to
sel f-scal with time.

The materials that comprise the third unit occur bolew
tho weathorod silty clays and are very donso, slightly
fissilo, relatively unaltered clays of the Lower
Greenhorn Shale Unit. These materials are very hard and
can bo considered highly impermeablo (10-8 cm/sec or
less) to the depth explored."

With regard to iho above statements I havo the f ollowing
questicns and comments:

A. What are the " packer tests" which were perf ormed (p.
3-38) ? How were those conducted? Where were they
conducted? Why is none of this data included in the DEIS?
What is the evidence that the siliy clay tends to
" sol f-scal" with time? On pego 2-3 the DEIS mentions that
"shoul d f urther permoabi l ity tests.. .". What pormoab!Ilty
tesis have boon conducted at the sito? Whcro and how were
they conducted? Why is no mention made of this information
in the DEIS?

l

| B. The NRC in the DEls Indicate that adequate scepago conirol
(p. 2-3) will be required and apparently dof ino as
" adequate" a miniral scopago rato of 10~7 cm/sec. This is

| an extremely low permeability and is very likely to be
| exceeded at least locally in some areas. Recent work by
'

the USGS on the bedrock aquifers indicate that f ractures
| may play a major rolo in the permeability of shaic units.!

C. Dua to the dif ficulty wiin disturbin0 the saaple,
laboratcry permoability tests of ten give unrealisticallyi

!

low permoabilitlos that do not reflect actual field
condi ti ons. Any laboratcry f leid permeability tests

, should be used only in support of in-situ permeabil ityI

tests (such as the doublo ring inf litraneter).

D. The possibilliy of contamination of ihe inyan Kara nquifer
appears unlikoly not only because of iho probably !ew
perneabilities of the shaic between the disposal site and

|
|

|

i
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the cquifor but also becauso tho artesion surf aco
(potentiomotric surf aco) of the inyan Kara is above the
topf of tho aqui f or which woul d mako I t di f f Icui t f or
scopogo to migrato downward f rom tho site into the
aquifer. However, over tira, should the potentiomotric
surfaco of the inyan Kara be lowered duo to pumping
demands otc. below tho top of the equifor then
contamination of tho aquifer by scopage f rom the disposal
sito might occur. There is ajso the possibility of
scepago f rcm the disposal sito following f ractures in the
perched water table whichilos between the bedrock and soll
surf aco and then discharging into the intermittont stream
er stock ponds below the sito or causing contemination of
the porched al luvial aquif er downgradient f rcm the sito.

E. TVA is apparontly planning to drill some exploratcry
testholos into the Inyan Kara aquifor at the disposal site
to make sure no commercial uranium deposits may underf lo
the sito. DWNR shout d, Inst st such testholos be carof ully
pluggad to minimize the possibility of scopage f rom the
disposal site reaching the Inyan Kara aquifor, it would
be pref erablo to have a DWNR person present during such
drilling and plugging activitics.

F. I am semowhat skeptical as to the long-term suitability of
an unlined impoundment for containing any scopago which
may result from the tallings. It is recommended DWNR
requiro a clay liner and require in-situ flold
pormoabiiity tests monitorod by DWNR porsonnel .

7. In considering reconstruction of Cottonwood Creek after
decontcmination, the DEIS states (p. v and 2-43) that erostra
should be allowed to shape the banks in a natural manner as opposed
to the use of 10 degrco bank slopes and plowing and discing along
the strombank f or shrub planting as is apparently proposed by TVA
(p. v.). DyNR should rcquest more clarif ication as to what extent
" erosion" should be al lowed to shape the reconstructed crock.
Apparently what the DEIS means by this is to avoid the excessive
use of riprap (p. 2-43).

8. Although the DEIS state that the groundwater beneath ihe milI sito
is contminated and may of fect Cottonwood Crock and the Cheyenno
River and although the DEls states that any overflow fran the ponds
bolcw the proposod f allings disposal siio could reach iho Choyenno
River (p. 3-24) the NRC in this DEls does not seem to be too
concerned with potcntial long-tcrm impacts. On page 2-41 in
discussing iho proposod disposal site iho DEIS statos:

" Elimination of need fcr ongoing monitoring and
maintenanco. Af ter recianation and a short-f erm
observation and maintenance period f or surf ace cover, iho

I

L
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staf f expects _-no f urther activo $np[n(tenance will be
v

4
rs ut r_ed f cr the foreseeable f uture.f~-y;. p

Presemably the FSC believes the clay and son capsoir the' disposal site
wilI be thick oncugh to minimizo any radon cmanations..

s, .

'On page 2-43 the DylS states: ,

_

"The staff otos that , iring previcug. mil l operation,
although fresh talling,.and contamincted groundwater:
degradod the water quality of Cottonwood Creek, no
dotectable of f,ccts on the Cheyenne River of' the Angostura
Reservoir _ yere observed. With this past history, the
staf f is or the opinion that any potential cf fects of +

-

rcmaining contcminated crsek sediment (af ter *-

decommissioning)onterin'g'theylverwigbeira'nsientan'd
i will result in no measurable chango in waterfguality"or

environmentcl consequences."
' "'

,,
"

y Q'

9. Oa page 2 - 16 the DEIS'st,atcs: s- 'r., , ,
.

t
-

.

,
"

' leAuence of disnosal eperatipff #1he.b5stc,sequenca of 'proposod .

dicposal cperations ine!(;das (1Dde' cont ~e!natien and/or. N J
' 'Odemoi ttion of mil l structures; .'(2) sluFrj tiZ,nsport' e(d disposal

Wof tallings sands; and (3)'~rrucjJtransport and disposal.of'. ' ^
o . .

c[tailings sands, slimes and conteninstbd soils." '; -
~,

_

,

Q _

~ .~ " '
, .' ,,

,

|
Figure 2.21 frcn ihe DEIS shows the proposed sequenc?. '!h'th i s e

.;

sequence, the sf ims are mixed SHh the sand tailings an'd placed* ,
''

.Lu.t.on top of the demolished SijIfstructure and on t6p of most of'_.,I ';

the sand tailings. In my opinion, At would be much mero preferabia
.;' to reverso this sequence and placo the siImos in f irst. According

'

to the DEIS (p. 2-18): . < 2
,

'

,
. -

: "The milIing process separates the solid taiiIngs into two size
'

fractions: sands, which comprise about 80% by weight of the'

tallings, and siimes, which make up the rcmai0 der. The ,

principal content of' ponds 3 and 7 are siImos~(see also DEIS'

| tablo 2-2)." ~-
'

! s,

''-
! With respect to the radioactive content of tailings sands and

'

si imes, Edward Landa (1980, p. 6) states:
,

,0
- r-

._ , 4
"The taii ingn' are of ten el assi f led into a 'coarso and a' f inc^-size'~~ *> *

i f raction ref erred to as '" sand" and "si lme" respectively. The' -

| uranium-boaring minerals are general Jy sof ter. thaa the bujk
components of the host rock. Thus/r'rushi.ng of the ore tenDs* to
concentrato the uraniu;n and uraniwa-daughter products in tho -

.s_i.lES f ro;11.ca. Eorrfirjan and Fj'ecoks' (1975) e,xamined ccid and
al kal !-processed , tai t inga a?d found that uhile the s!!r.ei

,

f raction mnkes up only Ed_.pn. cant.by weight of the tal; Ings, . *

./8 -
.

~
.

4,

4 I

. , ,i -
n! !,,

_

,
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it contained 77 n4 oercent'of the radits inventory. Slimos from-
the processing of ores from the Wostern United States may
contain up to 3,00 pCi/l of radium-226/g,(Haywood and others,
1977)."

The proposed decommissioning plan provided in the DEIS would' place
the most radicactive portion of the material (the slimes) on tho ,

frJ1 of the material in the disposal area. This means the
radioactivo slimes would be suong the first materials exposed if:
excossivo erosion etc. occurs. In my opinion, we should perhaps
docpon part of the proposed disposal area, emoleco the slimos f irst
.pt the botten, cover the slimes with a clay cover and them emplace
the rest of the tallings and mili dobris on tco of the silmos. The
CEIS Indicates at least somo of the slimes have already beenr

separated f rom the sand tallings in ponds 3 and 7 (DEls, p. 2-18) .
Another eption would be to separate the slimos and deeply bury them
thus significantly reducing the radioactive content of the
remainder of the tallings.

f>ONITORlRG

With respect to monitoring, the NRC does emphasize the need f or
; monitoring and the DEIS states on pago 4-26:

... The water quality parameters included in theso"

- tables...Indicato that olevated chanical and traco metal
levels at the mill sito should continue to be sampled

,J during prodecommissioning, decommissioning, stabilization
4

and reclanat!on to ensure that contaminants released
during decommissioning are determined and that data for
all sampling periods are comparable. For example, pH,
speci f ic conductance, sul fate, chlorido, iron,-manganeso,
magnesium, .arsanic, nickel, molybdenum, selonium,

.

>

titanium, and vanadium should be monitored because icvels
of these constituents exceed EPA standards in
groundwaters beneath the mil l site. ... The appl icant
wil l conduct a surf ace-water monitoring program at the
mill sito during decommissioning, wiih details of the
progrem to bo finalized with EPA and NRC in coordination,

'

' with the South Dakota Division of Water Quality.

. .. Cleanup of Cottonwood Creek wil l occur as" -

discussed... A water quality monitoring program,7

including paremoters measured in the baseline monitoring
program, including parameters measured in the Laselino
monitoring progrcm, will be continued at the mill sito:

during doccmmissioning and and af terwards, if Inspag.tlpnn'

Indicate a need to do S2 The results of the...

prodocommissioning and decommissioning monitoring
programs will be compared to determino tho of fectiveness
of cresion contr of and contamlhant removal frem

.

*
, - _ - - . . - - - . . , - - . - , _ , - . . - , . . - - . . _ . -
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.,_ Co ttcnwood Croek and +ho Cheyenne River and to determino
'

'If groundwater contamination from beneath the sito is
signifIcantly affocting surfaco water quality."s

'y
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CONCLUSIONS

i 1. The proposed disposal sito is only 2 miles from Edgemont. In-
-view of the long-term radioactivity. of these tailings
(thousands of years), ;l am~ concerned that the proposedi

disposal sito may be-too close to town = However,' removal of'

6the tallings f rom near Edgemont to the 1 rposed site m.lil
greatly roduco potontial . hoalth' rlsks to the town's

: population. This, of course, should be done as quickly.as
possible in the safest way feasible.

2. Although 10 feet of fil l'(including 3 f t. of ' clay) may -be
adequato at this time to' cover the tailings, l ..am concerned If.
this will still be adequato in several hundred years or more.
In safely disposing of radioactivo wastes. ono must think in
terms of thousands of years. Landa (1980, p. 20) notes that
if one uses the average ' erosion rates reported by Schumm of -
9-20 cm/1000. years for arid to semi-arid terranos.then 10 feet.
of _ cover would be removed in 33,000 years. - At the end of this
time, enly. 26 percent of the thorium present in the tallings -
woul d have decayed.

Although the DEIS states that groundwater contcmination occurs3.
at.The mill' site, no discussion of ' alternatives is of fered as-
to hcw it might be cleaned up or why it cannot be cleaned up.
Instead, the DEIS states that " natural processes" should bo
allowed to "cloanse" the aquifer. This could take possibly
thousands of years.

The proposed sg!antg of piacoment of material from tho mii!-
! 4.

sito into the disposal area appears inadequate. It is

[ probably prof erable to place 1he " slimes" in f irst rather than
j last as is presently proposed, in fact, it might be wise to

deeply bury the " slimes" separately from the rest of the
I tailings, mill site material, etc.

RECOMMENDATIONS

| Pond #10 should be lined wi1h an impermeable liner if it is to1. be used as "ovaporation pond" for excess water f rom ihe slurry
- _

operation.

It is reccomended tho "slimos" portion of iho tailings either2.
be (1) deeply buried in a separate placo or; (2) bo buried at
the to+tcm of the proposed disposal area, pref erably with a
clay liner between the top of the slimos and the bottom of tho
rest of the ta!!!ngc.

|

1 It is rccommanded a clay liner approved by DWNR should bc3.
[ installed at iho bottom and slees of the proposed disposal
,

site.

H
_. _ _ _ _ _ _ _ _ _ . - . _ . . _ _ - _ _ _ _ - _. ._ _ . _ .
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4. It is recommended that appropriate State,- NRC and TVA .

representatives hold a meeting with the people in the City,of
Edgemont to inform them of the proposed plans and potential
environmental consequences and to secure public acceptance

4

bef ore sterting the proposed decommissioning.

5. In view of the long-term potential _ impacts f rom these'

tallings, it is recommended a large permanent concrete marker
be placed _at the disposal site with appropriate markings to
serve as a permanont warning to anyone who may- IIvo near the
disposal sito in the many thousands of years to come. -

,

6. DWNR should participate and plen an Integral role in .the
f ol icw ing:'

A. Determination of " acceptable" levels of contamination in
Cottonwood Creek, the Cheyenne River, the mII I sito and
the groundwater beneath the mill site. This should
include field sampling involving DWNR personnol. At least.
some of tho sampling should be dono in labs other than3

those of TVA.

B. In-situ permcability tests'of the disposal site should be
requi red. DWNR personnel should be present.

C. The proposed testholes at the site to evaluate the inyan
Kara should be properly plugged. DWNR personnel should be
present during drilling and plugging.

4

D. DWNR should be closely involved in the development and
This shouldimplementation of any monitoring activities.

include some involvement in the actual sampling and
4

It issending some of the samples to en independent lab.
roccmmonded background radon be determined at the proposedi

'

disposal site before construction and af ter the sito has
boon covered with fill, etc.'

7. It is recommended inf ormation be provided in the final EIS as
to why no attempt will be mado to clean up the conteminated
groundwater at the mill site.

8. If feasible, it is recommended the standards proposed by the
EPA in Draf t Eny_LERDmnial. Impac_t Statcmeff_ fsc_ftcmedial Actica
_S_13ndards f er inective Uraalum Processina Sitas EPA520/4-60-011 be utilized in tho decontmissioning of the mill

; -
site.

i
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