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November 9, 1981

Mr. Harry J. Pettengill, Pegde
U.S. Muclear Regulatory Commissiféin’ | ‘Or.
Washington, D.C. 20555

ATIN: Uranium Recovery Licensing Branch "oy
Dear Mr. Pettengill:

Fnclosed please find a supplement to the comments which the State of South
Dakota submitted on November 5, 1981 relating to the Draft Envirommental
Statement (DES) for the decommissioning of the Edgemont uranium mill.

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

Sincerely,

Craig McIntyre i
Executive Policy Analyst SR 3 A
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MEMORANDUM

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

From : Michael Meyer, Hydrologist |1

Subject :

Review of US NRC Draft Envirommertal Statement
Related to the Decommissioning of the fdgemont
Uronium *ill (September 1981)

Date : November 5, 1581

This memo is in regard to the request by Randy Britsch and Steve Pirner
that | review and prepare comments on the Draft Environmental Statement
(DE13) prepared by the U.S. Nuclear Regulatory Commission (NRC) for
the decommissioning of the uranium mil! and associated tailings located
on the east side of Edgemont in Fall River County. The purpose of this
momo is to provide a summary of my comments and suggestions on the
DEIS. | d1¢ not evaluate the sultability of the alternative tailings
disposel sites discussed in the DEIS but instcad focused on the main
taliings disposal slte which has been selected 2s being most suitable.

This DEIS is entitied
Decommissionin . , US NRC report NUREG - 0846,
Docket No. 40-1341, September 1981, Apperentiy written comments con
this DEIS are due at the NRC by November 2, 1981.

BACKGROUND

The uranium mill at Edgemont was constructed in 1956 by Mines
Developnent, Inc., @ subsidiaery of Susquehanna-Western Inc. of
Chicago, Illinois. Uranium ore was brought to the mill where the
uranium was extracted with acid leaching and resin=in-pulp lTon
exchange, A solvent extraction circuit was added in 1958 (Ford, Bacon
& Davis Utah, Inc., 1978, p. 1-6). In 1960 a vanadium clrcuit was
added and additional vonadium was recovered from reclaimed
resin-in=-pulp slime tailings by acid leaching and solvent extraction.
Accerding to a report by Ford, Bacon & Davis Utah, Inc. (1978, p. 1-6)
the ore had a2 U308 content of about 0.20% and a vanadium content of
gbout 0.25%. Uranium recovery of the ore by the mill was originally
about 95% but towards the end of the operation was about 90%. Vanadium
recovery of the ore was about 75 to 80f. Uranium processing ended in

1972 and vanadium processing was shut down in 1974 when the mill was
purchased by the Tennessce Val ley Authority (TVA). During its
operation the mil | producad abour 7,3 miilion tons of soild tailings.
These +2ilings were placed into large hoiging ponds [Ford, Becen &

Davis U+al, Inc., 1678, Enuinuer ing Assesemont of inactive Uranjug Mil)
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2 . [ hereafter referred
to as FBOU ],

TVA declded not to continue operation of the mill and did not request
renewal of the NRC Source Material License SUA-816 to continue
operation. NRC rules rcquire decommissioning of the mill site. This
[E15 was prepared by the NRC in accordance with NRC Commission
Regulation Title 10, Cude of Federal Regulations (CFR), Part 51 which
implements requtremenfs of the National Environmental Policy Act of
1669 (NEPA;PL 91-190) (DEIS p.1-1).

hccording to FBOU (p, 1-12)

"About 85% of the total radiocactivity originally in uranliur ore
recains in the processing wastes (tailings) after removal of the
uranium because the radium and thorium, principal contritutors to
radicactive emissions, were not normal ly removed from the uranium
cres during milling. The principal environmental radiological
impact and associated heal th effects arise from the 230Th, 226Ra,
2220n daughters contained In the waste materials. Other Isotopes
of uranium and thorium and thelr daughter products also may be
present depending upon the type of ore present. Although these
racionuc! ides occur in nature, thelr concentrations in tallings
are seyeral or ‘nrmmmmm&wm
concentraticons in the earth's crust.”

According 1o Freeze and Cherry In discussing the impact of uranium
vailings upon groundwater (1978, p.448)

"radium 226 (226Ra) with a half life of 1620 years, poses the
greatest environmental hazerd. ... the maximum permissible
concentration of 226Ra In drinking water is 3 pCi/l which Is
equivalent to 1079 mg/1." (Freeze, R.A. and Cherry, J.A.,
Grounduater, Prentice~Hall inc,, N.J.).

In review of the p, ential environmental Impacts frur uraniuvem mill
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"By virtue of the physical and chemical processing of the ore and
the redisiritution of the contalned radlionuclides at the Earth's
surface, these (uranium) tailings constitute a technological ly
enhanced source of natural radiation exposure. Sources of .
potential human radiation exposure from uranium mill tallings
include the emanation of radon gas, the transport of particles by
wind and water, and the transport of soluble radlionucl ides,
seeping from disposal areas, by groundwater. Due tc¢ the 77,000
year half=life of thorium=230, the parent of radium=-226, the
environmental effocts associated with radionuclides contalned In
these Taliings must be conceived of within the framewerk of
JTQ:ZS?C process operating over gecloaic fima." (p. 1)
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"....The long=lived components of the decay chain, and hence those
of environmental concern, are uranium=-238, uranlum=234,

thor jum=-230, radium-225, and lead-210., Because the drinking water
standards for radium-226 are the most restrictive (3 pCi/l), most
monitor ing and research efforts on the radiological Impact of
uranium mill tailings on surface and ground-water quality have
focused on this radionuclide. Assuming secular equilibrium, an
ore containing 0.2 percent U303 will contain 0.0005% gram (g) of
radlun=-226/metric ton or ore. As in both acid and alkal ine
leaching, greater than 98 percent of the radium-226 remains with
the taillings; the tailings from such an ore will contain about 569
picccurles (pCi) of radium-226/g." (Landa, E., 1980), lsclation

ara - ‘ U.S. Geological
Survey Circuler 814).

In 1980 the EFA prepared a report Involving a review of the potential
heal th effects from 25 inactive uranium processing sites in Arizona,
Colorado, ldaho, Mew Mexico, North Dakota, Oregon, Texas, Utah and
Wyeming., In this repcst the EPA recommencded a minimum release rate of
racon gas to the air from tailings sites to be 2 picocuries per square
meter per sec, The EPA estimates that Implementing the proposed
stundard at all of the 25 sites would provent about 200 premature
deains per century from radiation induced lung cancer. The EPA also
estimated that about 140 of the 200 deaths would be expected In the
popuiations within 50 mil2s of the talllngs sites. Health effects from
conveminated groundwater were not Included in the above estimate. (US
EPA, 1980, Drafi Environmental Impact Statement for Remedial Action
Standards for Inactive Uranjum Processing Sites, 40 CFR 192, EPA

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

Al though South Dakota was not Included in the above estimates the point
is that in many ways the Edgemont mlll site is no different from the
above sites with respect to potential health risks and in some ways may
even be worse, For example, | doubt that many of the above tailings
sites have towns next to them as occurs at the present site in
Edgemont. Moving the tailings to the proposed disposal site will of
course considerably reduce the health risk for Edgemont.

The tailings at the Edgemont uranium mil| were stored in unlined ponds
overlying an alluvial aquifer on the cast side of Whitewood Creek and

the south side of the Cheyenr2 River (Figure 1). The DEIS states (p.

3=34):

"Except for Pond 10, the s*orage areas were probably not designed
to prchiblt or to minimize the migration of leachates beneath the
areas...Evaluation of the chemical data from the ponds shows the
standing water to be acidic and to contzin extremely high
concenfrations of dissolved solids, sul fate, cadsium, chromium,
iron, nickel, titanium and vanadium. Sediment samples from the
ponds were heavily concentrated with aluminum, barium, chromium,
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iron, nickel, titanium and vanadium. Lower concentrations of
other metals were measured in both the water and sediment samples.
Leachates migrating from the ponds and taillngs plles are a
potential source of contamination of the alluvial equifer,
Cottonwood Creck, and the Cheyenne River near the mill site. The
water quality found In the alluvial aquifer has been determined by
the sampling of 14 observation wells. Evaluation of groundwater
qual ity data clearly shows that the groundwater beneath the site
is contaminated with leachates from the tailings and slime storage
arcas."

TVA proposes to transport these uranium tailings to @ new site located
about two miles SE of Edgemont at T09S RO3E, Sections 8 and 17 (Figure
1). The new site would lie in the Belle Fource Shale (Cretaceous).

The closest aqulfer beneath this site Is the Inyan Kara aquifer which
would be separated from the disposal site by approximately 500 feet of
shale, Inciuding the Belle Fourche, Mowry and Skull Creek 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 top of the tallings and then covered by other t111 material (DEIS,
Pe 2=24).

REVIEM_AND COMENTS

| have been to the proposed site and have reviewed cther reports on
this proposed disposal site as well as the DEIS. In many respects, the
DEIS appears to be adequate. However, | am concerncd that the proposed
disposal site Is tco close to Edgemont and that the proposed cover
thickness may be Inadequate over geolcgic time. | have the fol lowing
comments and questions which the NRC may wish fo address in the final
E1S.

1. Who will have final ownership and responsibility for the
original mill and tallings site and the new disposal site?
Radium 226 is the principal radiologic contaminant in the
tailings. It has a half-life of 1,620 years. 1t can
conteminate water and decays into a radicactive gas - Radon
222. Thorium 230 has a hal f=1ife of 77,000 years. This
means that these tailings will pose potential env ironmental
hazards for, at *he very least, several tens of thousands of
years. This wouli be a monumental burden for the State of
South Dakota 2 #scume.

2. Will the taili qs disposal site be fenced and wel | marked with
signs? In the ccnturies to come, how long will people
remesber that there are radloactive wastes beneath thiz site?

3, The proposed disposal site is located only two miles from the
toun of Edgemont (Figure 1). Thi: seems too close for
comfort., Althcugh thls .rea is now sparsely inbablied and the
toun only has a population now of about 1200, this may not
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Fig. 3.4, Surface water features for the Edgemont decomnissioning area.
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On page 2-23 of the DEIS the statement is made:

"The objectives of the appl icant's reclamation plan for the
mill site are to (1) provide Livestock foraga..."

However, on page 2-1 the DEIS states:

"¢+ is not known, however, to what extent the scils below
t+he tailings plles have been conteminated by seepage of
tailings |iquor and what quantity of this contaminated
soil may have to be removed. The staff (NRC) expects
+hat a much lower quantity of conteminated soil will have
to be relocated than that projected by the !icensee. The
staff feels that the exact land cleanup limits to be met
chould be based on site-speciflc conslderations and on an
evaluation of the anvironmental benet Its of moving
Incroasingly lower levels of contenination versus the
econcmic costs of such action. These cleanup 1imits can
only be defermined once the exact depth and concentration
of contaninated material are known. At the Edgemont
site, such a final determination will not be feasible at
come locations untll tallings are removed from the site.
In determining exact cleanup iimits, the major
cons!lderation will be to ensure that resul ting radiation
exposures to Individuals using the decontaminated {and
will be within gurrent radiation exposure guldel ines and
as low as s reasonably achievable.”

On page 2-21 of the DEIS refecence |s made to a construction
zgsgzdlverslon channel for wireewood Croek to allow cleanup of

wood Creck., The DEIS states: "The base of the diversicn
will be excavated to uncontaminated materlal." What does the
NRC define as "yncontaminated"?

On page 4=5 the DEIS states:

"The full extent of contamination of streambed sediments
in Cottonwood Creek is not know at this time. Lack of
information on the quantity of streambed materials that
will have to be removed from the creek to remove sediment
contaminated with radlionuclides or heavy metals. |f only
isolated pockets of contamination occur within the -
stream, these areas could be tsolated and removed with
minimal impacts to surface hydrology. In anticipation
+hat contaminants are spread throughout the strezmbed
sediments, It has been proposed, as discussed, to reroute
the stresm while removing these materials., The extent of
material to be removed depends In part on the extent of
transfor of conteminant materials from groundwater Into
stream al luvium and surface waters (Sect. 4.1.6.4). A
data bace defining types and quantities of contaminated
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material must Ho determined by the Tennessee Vall

Author ity (TVA) in goordination with the US NRC, EPA, and
the Stzte of South Dakota, and the extent of contaminated
material In both Cottonwood Creek and the Cheyenne River
nust be determined by the applicant before the effects of
removal of the streambed material on hydrology and water
qual ity can be fully detormined, The extent of
contaminated groundwater beneath the mill site and the
time necessary for the groundwater to cleanse itsel f are
not know (Sect. 4.6.1.4)."

On page 4-6 the DEIS states:

wAl though the contaminated materials 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 bencath the mill slte. The
extent of present and projected groundwater contr ibutlon
to surface water quality degradation cannot be determined
because the extent of groundwater contamination beneoth
the site and the time necessary for the groundwater fo be
cleansed are nct known."

On page 4-6 the DEIS states:

"The appl icant has not determined the extent of hoavy
motal contamination of streambed sedirents in Cottonwood
Creek or the Cheyenne River as a result of tailings
arosion not the method of Isolation and removal of
conteminated materials from the Cheyenne River. The
appl icant proposes to romove any contaminated material
occurring in the Cheyenne River during low flow and
should do so orly after consultation with ihe EPA in
coordination with the State of South Dakota to lecate
contrminated areas and to establish acceptable
concentrations that may remain in the river,
Determinations of impacts to water quality from migration
of the trace element contaminants In the Cheyenne Rlver
depend upon the concentration, sediment particle size,
and locatlion of the conteminated material within the
river relative to stream flow, all of which are unknown
at this time. However, based on EPA findings (Roport
PR-256 453, 1973) that although Cottonwood Creek was
contaminated by the Edgomont mill operation,
contamination did not extend into the Cheyenne River,
contanination of the river should be minimal. The extent
of contamination In the river, however, may be greater
fhen the 1973 EPA study Indicates because It has been
shown that leakage has occurred from ponds ad jacent fo
the river,”
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Page 4=7 of the DEIS states:

"Groundwater under the mill site is presently
contaminated by past and present seepage from under and
through the tallings piles and ponds on the site.
Removal of the taillings and other contaminated materlals
from the mill site will allow patural processes,
primarily subsurface flows, gventually to restore this
groundwater to its previous condition by transporting
excess soluble ionic species Into Cottonwood Creek and
the Cheyenne River,"

"Such transport Is presently occurring and does not
result in measurable degradation of elther stream. The
staff Is of the opinion that continuation of this natural
process Is the only practical solution for restoration of
groundwater quallty under the mill $ite. The staff
recommends that shallow wells not be permiffed on the
mill site after reclemation until chemical concentrations
(mostly sul fate) decrease. No radiological contamination
of groundwater In excess of standards ls presently
obscrved or expected after reclamation,"

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

I+ 1s rather curlous that the DE!S states the purpose of the
decommissioning of the mill site Is to return it to productive
use, Including |live-tock forage, when they state that: (1) the
groundwater is contaminated; (2) Cottonwood Creek will
continue to be degraded from groundwater Inflow; (3)
residential land use Is not recommended; (4) shal low wells
should not be permitted.

The DEIS states cleanup of deconteminated land will be within
current radiation exposures guidel ines. Radiatlion exposure
guidel ines have been consistently lowered over the last 20
years as we have learned more about low level radiation. Will
they be lowered again after the cleanup is completed? The
above statoments In the DEIS clearly indicate that no cleanup
of the conteminated groundwater i< proposed although no
supporting reasons or possible al ternatives are discussed.
Another very important point brought to |ight by the above

statements Is that it will need to be determined what is
considered "contamlinated" during the cleanup. The State of
South Cakota should play an Integral role in these

determinations, Including appraisal of field sampling and
laboratory analysis of the reusits. We should not rely solely
upon the TVA to do all the fleld sampl ing ano analysis, | am
8iso sorownat skaptical 2s o the suitability of the
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decommissioned mil1 site for Ilvestock foraglng. Livestock
should probably nof drink from the creek, nor from shal low
wel ls at the site.

Page 2-21 of the DEls also mentions that tallings removal from
the mill site might affect the Integrity of the adjacent City
of Edgemont sewage |agoon and suggests that sheetpiles or
other forms of containment may be necessary to prevent

col lapse of the sewage |agoon imbankment. OWNR should be
involved with any such proposed steps.

The proposed disposal site is underlaln by the Greenhorn
shale. With respect to this the DEIS states (p. 2=3):

"Sails and shale from that form the base of the
impouncment area are reported to have permeabilities on
the order of 1 X 104 to 1 X 10~7 em/sec. (100 to 0.1
ft/yr). Should further permeabil ity tests determine that
the native solls and shale exposed in the i mpoundment
excavation do not provide adequate SCepage control,
additional excavation and/or the placement of a clay
liner over the base and sldes of the impouncment will be
necessary. Potentlal borrow areas have been identified
ac a source of the clay liner material, al though the

appl Icant does not present!y control cuch sites. Onsite
materials could however, be employed for the construction
of the liner provided they can be shown to be suitable
for constructing a liner with a permeabl | ity of about 1 X
10~7 cm/sec."

Page 2-36 of the DEIS states:

" § natural hydrogeologlical conditions of the Impoundment
based are such that permeabilitles greater than 1 X 10-7
cm/sec are encountered, it would be necessary to emplace
clay over portions of the entire bottom of the
impoundment excavation to Inhibit seepage of fluids from
the tailings., In that event, the app! lcant should
provide a liner design and material and compaction
speclfications to ensure that permeabilities of about 1 X
107 cm/sec can be obtained for the clay liner.
Properties of the clay should be compatible with
impoundment fluids to ensure agalnst cracking of the

| Iner or chemical breakdown of the clay minerals.

"The installation of clay lir2rs Is the seepage control
measure preferred by the staff (NRC)..."

In reterrinag to the alternative of not usina a clay liner and
simply placing the tallings onto bare sha! -, the DEIS states
(p. 2=26):
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"The major advantage of this alternative Is a relatively
low cost especlally where excavated materials are needed
for other uses such as dike, cap, or cover construction,
A disadvantage Is that soll and bedreck conditlons can
vary significantly over short distances and

permeabl| ities measured at one point Iin the Impoundment
excavation may not be representative of permeabilities of
other points In the excavation. In addition, vertical
Joints or fractures In soil and rock may go undetected In
bor Ing Investigations, yet may provide significant
pathways for migration of contaminated flulds away from
the Impoundment,

"Therefore, the staff has concluded that this al ternative
should only ba used where It can be demonstrated with a
suf ficient number of permeabllity tests and detailed
ficld mapping of the excavation bottom that
permeabi|ities across the entire bottem and sidewalls of
the impoundment excavation are uniformly about 1 X 10~7

cm/sec. Otherwlse, a clay liner will have to be
instal led."

On page 2-41 the DEIS states:

"If a llner Is required, a license condition would be
included that would require the applicant to provide test
results that ensure that the materiais used for the |iner
would not undergo an increase In permeabllity
characterlstics or deterioration of consolldation or
stability propertlies when exposed to tailings impoundment
solutions over the long term. In addition, the appllcant
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 fllfers; and (3) liner
material specifications, compaction criteria, and fleld
compaction procedures."

On page 3-34 the DEIS states:

"Unconf Irmed groundwater conditions occur in the

unconsol idated surficial materials (alluvium) at the
proposed disposal slte. This perched water general ly
lles within a few feet of the soll-bedrock contact.
Groundwater levels In the vicinity of the stock-watering
pond lccated on the southern side of the site are

af fected by ccepage from the pond. In the absence of the
stock pond, the water table In this area wouid be
expected to be lower, probably within o fow feet of the
bedrock surface."
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On page 3-38 the DEIS discussed the geology of the proposed
disposal site and states:

"The silty clays (Greenhorn Shale) are characterized by
numerous hor lzontal partings (very fissile) that are
often f1lled with calcium deposits or stained with lron
and sul fur (llmonitic staining). Nertical fractures are
also very common In this zone and Impart a blocky
structure to the formation. ... Packer tests performed in
the silty clay materlals Indicate that they are
relatively impermeable and also have 8 fendency to

sei f=sca! 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 (1078 em/sec or
less) to the depth explored."

With regard to the above stetements | have the following
questions and comments:

A.

What are the "packer tests" which were performed (p.
3.38)7 How were these conducted? Where were they
conducted? Why Is none of this data included In the DEIS?
what is the evidence that the silty clay tends to

Mool f-seal" with time? On pege 2-3 the DEIS mentions that
wehould further permeabllity tests...". What permeabllity
tests have been conducted at the site? Where and how vere
they conducted? Why Is no mention made of this information

in the DEIS?

The NRC In the DEIS indicate that adequate seepage conirol
(p. 2=3) will be required and apparently_def ine as
"adequate” a minimal seepage rate of 10~7 cm/sec. This I5
an extremely low permeabllity and Is very likely to be
exceeded at least locally in some areas. Recent work by
the USGS on the bedrock aquifers indicate that fractures
may play a major role In the permeabil ity of shale unifs.

Duz to the difficulty witn disturbing the sample,

labor atery permeabl!ity tests often give unreal Istically
low permeabllities that do not reflect actual field
conditions. Any laboraiory field permeability tests
should be used only in support of in-situ permeabil ity
tests (such as the double ring infiltrometer).

The possibility of contamination of the inyan Kara aquifer
appears unl ikely not only because of the probably low
rerneabil ities of the shale between the disposal site and
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the aquifer but also because the artesian sur face
(potentlometric surface) of the Inyan Kara Is above the
topg of tho aquifor which would make It difficult for
seepage to migrate downward from the site into the
equifer., However, gver time, should the potentiometric
surface of the inyan Kara be lowered due to pumping
demands etc. below the top of the aquifer then
contamination of the aqulfer by seepage from the disposal
site might occur. There Is ziso the possibility of
seepage from the disposal site following fractures in the
perched water table whichlies between the bedrock and soll
curface and then discharging into the Intermittent stream
or stock ponds below the site or causing contamination of
the perched alluvial aquifer downgradient from the site.

E. TVA Is apparently planning to drill some exploratory
testholes into the Inyen Kara aquifer at the disposal site
+o make sure no commerclal uranium deposits may underl ie
the site. DWNR should Insist such testholes bte careful ly
plugraed to minimize the possibility of seepage from the
disposal site reaching the Inyan Kara aquifer. 1t would
be preferable to have a DWNR person present dur Ing such
dritling and pluggling actlivities,

F. | am somewhat skeptical as to the long-term sultability of
an unlined impoundment for containing any seepage which
may result from the tailings. It is recommended DWNR
require a clay liner and require In-situy field
permeability tests monitorud by DWRR personnel .

In considering reconstruction of Cottonwood Creek after
decontenination, the DEIS states (p. v and 2-43) that erosion
chould be allowad to shape the banks in a natural manner as opposed
to the use of 10 degree bank slopes and plowing and discing along
the streambank for shrub planting as is apparently proposed by TVA
(p. v.). DWNR should rcquest more clarification as to what extent
verosion” should be al lowed to shape the reconstructed creex.
Apparently what the DEIS means by this Is to avold the excessive
use of riprap (p. 2-43).

Al though the DEIS state that the aroundwater bencath the mill site
s contaminated and may of fect Cottonwood Creck and the Cheyenne
Rlver and al though the DEIS states that any overflow from the ponds
below the proposed tallings disposal sife could reach the Cheyenne
River (p. 3=24) the NRC in this DEIS does not seem to be too
concerned with potential long-term impacts. On page Z2-41 in
discussing ihe proposed disposal site the DEIS states:

"Elimination of need for ongoing monifcring and
maintenance., After reclamation and a short=term
obsorvation and malntenance perliod for surface cover, the
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staff expects no further active hplnfenanca will be
re ulred for the foreseeable furure.®
plig

Presumably +he NRC bel ieves the clay and sofi cap on the disposal site
will be thick encugh to minimize any radon emanations.

g.

On page 2-43 the DEIS states:

"The staff notes that guring previcys miil operation,
although fresh tailing, and contaminzted groundwater
degraded the water quality of Cottonwood Creek, no
dotectable effects on the Cheyenne River of the Angostura
Reservoir were observed. With this past history, the
staff is or the opinlon that any potential effects of -
remaining contamina.ed creek sediment (after
decommissionlng) entering the river wil! be trensient and
will result In no measurable cnange ip water guality or
env ircnment. | consequences." o

On page 2 - 16 the DEIS sratess

Seguence of disposal. cperay,ons  The. besic sequence of proposed
disposal cperations inc!tdas (1).decontgrnation atdsor

demol 1tion of mill structures; (2) slurry tronspert erd disposal
of tailings sands; and (3} rruck transport and disposal of
tailings sands, slimes and contaminated sofls.™

Figure 2.21 from ihe DEIS shows tie proposed sequenc2. “Yi this
sequence, the sllies are mixed ¢ 4. the sand tailings and placed
lzst on top of the demolished mli} structure and on tep of most of
the sand tailings. In my opinton, it would be much more preferable
to reverse thls sequence and place the slimes in first. According
to the DEIS (p. 2-18):

"The miliing process separates the sclid tailings into two size
fractions: sands, which comprise about 80% by weight of the
tailings, and slimes, which make up the remainder. The
principal content of ponds 3 and 7 are slimes (see also DEIS
table 2-2)."

With respect to the radicactive content of tailings sands and
sl imes, Edward Lenda (1980, p. €) states: -

"The tallings are often classified info a coarse and a finc-size
fraction refcrred to as Ysand"™ and “slime" respectively. The
uranium-bearing minerals are general Jy softer tha. the bulk
components of the host rock, Thus erushing of the ore tenud: to
concentrate the uranium and uranjuerdaughte” products in the
sidme fraction. Borrownan and ©.ooke (1975) examined acid and
alkal i=processed tallings and found thar while the slime
traction makes up only 2527 ocrcant by weighi of the tai.ings,

D
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it contalned 77=-04 percent of the radium Inventory., Slimes from
the processing of ores from the Western Unlted States may
contaln up to 3,00 pCi/ | of radium-226/g (Haywood and others,
1977) ."

The proposed decommissioning plan provided in the DEIS would place
t+he most radicactive portion of the material (the sl imes) on the
4op of the material in the dlisposal area. This means the
radicactive slimes would be among the first materials exposed if
excossive erosion etc. occurs. In my opinion, we should perhaps
deepen part of the proposed disposal area,

at the bottom, cover the slimes with a clay cover and them emplace
the rest of the tailings and mill debris on top of the slimes., The
DEIS indicates at least some of the slimes have already been
serarated from the sand tallings in ponds 3 and 7 (DEIS, p. 2-18).
Ancther cption would be to separate the sl imes and deeply bury them
thus significantly reducing the radicactive content of the
remainder of the tallings.

MONITORING

With respect to monitoring, the NRC does emphasize the need for
monitor ing and the DEIS states on page 4-26:

». .. The water quallty parameters included in these
+ahles...indicate that elevated chemical and trace metal
levels at the mill site should continue to be sampled

dur Ing predecommissioning, decommissioning, stabilization
and reclamation to ensure that contaminants released
during decommissioning are determined and that data for
al|l sampling periods are comparable. For example, pH,
specif lc conductance, sul fate, chloride, iron, manganese,
magnesium, arsanic, nickel, molybdenum, selenium,
titanium, and vanadium should be monitored because levels
of these constituents exceed EPA standards In
groundwaters beneath the mill site. ... The appl icant
will conduct a surface-water monitoring program at the
mill site during decommissioning, with detalls of the
progran to be flnalized with EPA and NRC In goocrdination
with the South Dakota Division of Water Quality.

", .. Cleanup of Cottonwood Creek will occur as ’
discussed... A water qual ity monijtoring program,
including parameters measured in the basel ine monitoring
program, Including parameters measurcd In the Lasel ine
monitoring program, will be continued at the mill site
dur Ing decommlssioning and and afterwerds, 1f Inspections
lndicate a nced to do s0. -.. The results of the

or adecommissicning and decommissioning monitoring
progrems will be compared to determine The ef teciiveness
ot eroslon control and contaminant removal from
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CONCLUSIONS

1.

The proposed disposal site is only 2 miles from tdgemont, In
view ot the long-term radioactivity of these tailIngs
(thousands of years), | am concerned that the proposed
disposal site may be too close to town. However, removal of
the tallings from near Edgemont to the usiposed site wlll
greatly reduce potential health risks to the town's
population, This, of course, should be done as quickly as
possible in the safest way feasible.

Although 10 feet of fill (including 3 ft. of clay) may be
adequate at this time to cover the tailings, | am concerned |f
this will stil! be adequate In several hundred years or more,
In safely disposing of radioactive wastes one 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 terranes then 10 feet
of cover would be removed in 33,000 years. At the end ¢f thls
time, only 26 percent of the thor lum present in the tallings
would have decayed.

Although the DEIS states that groundwater contamination occurs
at the mill site, no discussion of al ternatives is offered as
to how I+ might be cleaned up or why i+ cannot be cleaned up.
Instead, the DEIS states that "natural processes” should be
al lowed to "cleanse" the aquifer. This could take possibly
thousands of years.,

The proposed sequence of placement of materlal from the mill
site into the dlisposal area appears inadequate. It Is
probably preferable to place the "sl|imes" In first rather than
last as is presently proposed. In fact, it might be wise 1o
deeply bury the "slimes" separately from the rest of the
tailings, mill slite material, etc.

RECOMMENDATIONS

1.

Pond #10 should be lined with an impermeable liner if It Is to
be used as "evaporation pond" for excess water frem the slurry
operation. .

14 is recommended the "siimes™ portion of ‘1he tailings elther
be (1) deeply buried in a separate place or; (2) be buried at
the hottun of the proposed disposal area, preferably with a
clay liner between the top of the slimes and the bottam of the
rest of the talling:.

I+ 15 recommanded » clay !iner approved by DWNR should be
tnstal led at the bottom and sices of the proposed disposal

site.
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7.

1+ Is recommended that appropriate Stete, 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
before starting the proposed decommissioning.

in view of the long=-term potential impacts from these
taillngs, it is recommended a large permanent concrete marker
be placed at the disposal site with appropriate markings to
serve as a permanent warning to anyone who may live near the
disposal s!te in the many thousands of years to come,

DWNR should participate and plan an integral role in the
following:

A. Determination of "acceptable" levels of contamination In
Cottonwood Creek, the Cheyenne River, the mill site and
the groundwater beneath the mill site. This should
inciude fieid sampling Invelving DWNR personnel. At least
some of the sampling should be done In labs other than
those of TVA.

B, In-situ permeat!!ity tests of the dlsposal slte should be
required. DWNR personnel should be present.

C. The proposed testholes at the sife to evaluate the Inyan
Kara should be properl!y plugged. DWNR personnel should be
present during drilling and piugging.

D. DWNR should be closely involved in the devel opment and
implementation of any monitoring activities. This should
include some involvement in the actual sampl ing and
sending some of the samples to an independent lab, It Is
recommended background radon be determined at the proposed
disposa! site before construction and after the site has
been covered with fill, efc.

I+ is recommended information be proviced in the final EIS as
to why no attempt will be made to clean up the conteminated
groundwater at the mill site.

|f feasible, It is recommended the standards proposed by the
EPA In Draft Environpental Impact Statement for Remedial Action
Standards. for Inactive Uraniun Processing Sites EPA

520/ 4=£0-011 be utilized In the decommisslioning of the mill
site.

1HM. W

i



