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O Analysis of Disposal Site Alternatives Report (CADSAR) for>

Spook, Wyoming. Also enclosed for informational purpose are

six copies of the review comments and responses to the Spook

Draft CADSAR.

A public meeting will be scheduled to inform the community of
the actions which have taken place, and of the plens for

proceeding with the NEPA process upon receipt of your comments

and/or concurrence on the Preliminary Final CADSAR, wnich is
,

requested by May 25, 1987.

Sincerely,

_
.. -_

es R. Anderson, Project Manager
Uranium Mill Tailings Project Office
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A

SECTION 1'

Site: Spook _ , Date: 11/26/86

Docunent: Draft CAD 5AR
Commentor:7RC

4

Comment: Page General

Ground-water Issues,

1. Although the draft CADSAR is designed to aid interested parties in
concerns, this document provides no ground-water

'
addressing potential
information, thereby precluding any specific, technically based commentresptet to the proposed options for thei issues withon ground-water The final CADSAR on Spook alternatives should include4 (,), Spook tailings.
results from monitor well installation and preliminary monitoring, such
as: a discussion on the thickness and extent of permeable aquifer

''

materials, preliminary indications on the extent of ground-water

contamination. flow directions, potential for recharge of the open-pit
mine, and incorporation of these factors into a preliminary assessment

I on water resource impacts and potential ground-water contamination
'

resulting from the disposal options.
.

,

SECTION 2

8 Response: Page General By: EBanks/ TAC , Date: 01/22/87

CADSAR very little ground-water
V At the time of preparation of the draf tSince issuance of the dCADSAR, ten monitor wells

information was known.have been installed and a minor amount of preliminary water quality and
water level data has Faen evaluated. The final CADSAR will include this
updated knowledge, as well as a discussion of any appropriate well
installation observations.

:

Plans for Implementat son:
'

include appropriate evaluations and observations
I The final CADSAR r,t i

made since issuance of the draft CADSAR.
t

.

SECTION 3
Confirmation of Inglementation: , Date: _

L Checked by: , Date: __

i Approved by:

u
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SECTION 1:.
, Date: 11/26/86

Site: Spook
e

,j Document: Draft CAD 5AR
Commentor: NRC

! Comment: Page General
,,

Ground water Issues

If the SIP option is chosen as the preferred alternative, severali
interaction of

ground-water concerns will arisc relating to potentialBriefly, NRC staff will review the.

water with the tailings material.
disposal design with several key questions in mind:,

8

What is the potential for water to percolate through the backfill
material and collect in the bottom of the pit (bothtubbing)?la.

i O
.

.

i

,.

.

SECTION 2

Response: Page General By: JDupuy/ TAC _, Date: 01/22/87,

i

Samples of the material found at the bottom of the pit will be collectedHydraulic
as part of the planned geotechnical sampling program.
conductivity values will be calculate 1 from these samples to determine

,

,

abathtub" effect to occur in the Spook pit.the potential for a
,

.

.

Plans for Iglementation:

A field testing program will be implemented and the available results
I will be incorporated into the DEA and dRAP.
.

SECT]DN 3*

i Confirmation of Iglementation: _, Date: !
Checked by: , Date:

f Approved by:
,
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i
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UMTRA DOCUMENT REVIEW FORM' '

'!
;* SECTION 1

Site Spook , Date: 11/26/86 .

'

-

Document: Draft CAD 5AR
Commentor:~NRC

'

f Comment: Page General

Ground water Issues

if the SIP option is chosen as the preferred alternative several |

ground water concerns will arise relating to potential interaction of
water with 'he tailings material. Briefly NRC staf f will review the

| disposal des),n with several key questions in mind:
,

What is the likelihood that the water table will rise above the pith Ib.
floor?

'l

SECTION 2

Response: Page General By: JDupuy/ TAC , Date: 01/22/87
*

this occurrence will be evaluated by the periodicThe likelihood of
monitoring of water levels within the monitor wells installed by DOE in
December 1986. This water level monitoring will continue through the-

' spring and sumer of 1987 when recharge to the aquifer should be
greatest and the subsequent rise in the water level should be at a

.

maximum,

.

I

i- Plans for Iglementation:

A field program will be implemented and the available results will be
,

incorporated into the DEA and dRAP.
.

SECTION 3

Confirmation of Iglementation:
. Date:Checked by:

.. Date:Approved by: _

o
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SECTION 1i

Site: Spook , Date: 11/26/86

Document: Draft CAD 5AR
Commentor: NRC

i Comment: Page General
|

Ground-water Issues
e

)f the 51P option is chosen as the preferred alternative, several'

ground-water concerns will arise relating to potential interaction ofs
'

water with the tailings material. Briefly, NRC staff vill review the
disposal design with several key questions in mind:

.

O 2c. if the State or wromias deias, remediai actioa as part of the ax'
the open-pit may act as a collector for surf ace water

I program, What effects will this have on ground-water contactnation?runoff.

?

I

SECTION 24

Response: P=,4 General By: JDupuy/ TAC , Date: 01/22/87
'

It is not presently known if milling-related contamination exists in the
ground water in the area of the Spook pit; this cannot be determined
until the results of the first ground-water sampling of the*

DOE-installed wells are completed. Thus, the effects of any delays by
| the State of Wyoming on the ground-water contamination are unknown.
'

/~'Nv

:
*
.
4

Plans for Implementation:
.]

A field program of water sampling is underway and tho available results
;' will be incorporated into the DEA and dRAP.
.

SECTION 3
|

Confirmation of inplementation:
, Date:Checked by: , Date:

Approved by:
n

..
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| SECTION 1

Site: Spook , Date: 11/26/86<

Docunent: Draft CAD 5AR
Commentor: NRC

Comnent: Page General

Ground-water issues

l
If the SIP option is chosen as the preferred alternative, sevetal!

ground-water concerns will arise relating to potential interaction of
water with the tailings material. Briefly, NRC staff will review the

g disposal design with several key ques +, ions in mind:
,1

If water collects on the pit floor, will it contact waste material?

|Q
Id.

What measures will be taken tt sreclude this contact?

:

i
_

SECTION 2

1 Response: Page General By: DTr~itt/ TAC , Date: 01/22/87

As will be discussed in the final CADSAR, the tailings will be

| stabilized near the center of the pit. The east and west ends of the
are lower than the center, and thus will collect atiy surf ace water-

pit The AML work should provide for backfilling the pit such. O' in the pit.
that any panded surf ace water does not contact the tailings.

,

.

i
Plans for Iglementation:

;

The plans for implementation are discutsed in the response and will be
, incorporated into the final CADSAR,
,

a

SECTION 3j.
Confirmation of Iglementation:

. Date:Checked by: __

, Date:; Approved by: {s
,

-

p
t

.-. -_ . _ - _ -



.

.

.

.

k UMTRA DOCUMENT REVIEW FORM

-

SECTION 1
' Date: 11/26/86

Site: spook
Docu:nent: Draft CADSAR -

-- ]
Commentor:_NRC

| Comment: Page General
j

Surface Water ard Erosion Issues,

Additional information is neeced on analysis of drainage basins, their
past geomorphic history, and the identification of potential geomorphichistory, and the identification of potential geomorphic hazards such as

2.i

channel incision, widening, and headcutting.
'

,'
some diversion of surf ace waterO aeview of rBou reports indicates that A discussion should be providedeither option.

may be required forregarding the proposed methods for diverting surf ace runoff away from6

the tailings, and any potential problems associated with these
*

If diversions are not provided, discussions should beerosion. If SIP isdiversions.to indicate how the design will prevent least as high as theincluded rise ati
chosen, the surf ace of the backfill mustnatural grade and be properly contoured to provide positive drainage toRemedial action should
natural surf ace drainage basins near the site. concentration of erosion runoff as well as

-

include designs to prevent
ponding of surface waters above the buried tailings embankment.

,

*

I
If SOS is thosen, additional field characterization should include

,

selection and testing of locally available rock to estimate its
durability and potential need for oversizing if rock quality is poor.

i

No topogrtphic maps were provided in the draf t CADSAR.
A detailed

topographic map of the site needs to be prepared before NRC can reachO
conclusions regarding surf ace drainage.

i

1

i

e

'

.

t
:

l'
i.
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SECTION 2*

Response: Page General By: DTruitt/ TAC ,, Date: 01/22/87

The

Diversion of surf ace water will not be required for the SIP option.with stockpiled overburdengradepit will be backfilled to natural Natural drainage patterns will be
material as part of the AML Program. in the pit will be such thatof tailings

impact the tilings within the 1,000-year designrestored and the placement

life of the remedial action.
Any ponding of surf ace water due tostream erosion cannot

surf ace runoff will be separated laterally and isolated from the portionA copy of the USGS topography map
of the pit containing the tailings. plan view of the location of the
showing final drainage paths andtailings material within the pit will be included in the final CADSAR.

a

'

Plans for Inglementation:.

Discussed in the response.

O

.

I

,

;

I

O

.

'
.

,

;

SECTION 3*

i Confirmation of Inplementation: , Date: _

Checked by: , Date: _ __

t Approved by: _j

o
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UMTRA DOCUMENT REVIEW FORM

SECTION 1
, Date: 11/26/86

Site: Spook
Document: Draft CAD 5AR

~ RCNCommentor:

t
Comment: Page General

j

NRC Certification

If the SIP option is chosen, NRC will not concur in site certificationif the4 3. the State has completed reclamation of the Spook Mine,until
State's Abandoned Mine Lands Program is delayed, the tailings may become

i subject to erosion and dispersal due to a lack of rock protection.
'

recommend that placement of overburden fillTherefore, the NRC would
should begin soon after placement of the tailings and radon tarrier, orO discussion should be provided to explain why the pit designadditional
will .ot require rock protection.

in site
If the SOS option is' chosen, NRC may not be able to concurThis is due to*

certification until the State completes reclamation.
potential instability of the pile when located next to a large open pit.i
Also of concern will be the effects of gullies eroding headward toward

j the pile caused by erosion o. ;he steep pit slopes,
g

i
1

|
.

SECTION 2Q
Response: Page General By: EBanks/ TAC , Date: 01/22/87

_

j
It is the DOE's intention that placement of theComment acknowledged.

overburden fill will begin soon after placement of the tailings is.

I complete, thereby precluding the need for rock protection.
i

Plans for I@lementation-
?

The final CADSAR will r.orporate the concerns raised in the comment.i

-I
_

i

SECTION 3

Confirmation of Iglementation: , Date: _

Checked by: , Date: _

Approved by:
i

p
i

- - - - - - - - _ _ - _ - _ _ _ _ _ _ _ _ _
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SECTION 1
, Date: 11/26/86

Site: Spook

Document: Draft CAFSAR
Commentor:^NRCL

Page General - 50W, Section 5.0, Exhibit Al Comment: information, there
CADSAR provides no ground-waterA Although the draf t since well locations and anappears to be some knowledge available,

g apparent flow direction were included in the 50W. With specific

; reference to the proposed well locations in the 50W, NRC staff are
concerned that the area northwest of the tailings pile will not be

I
adequately monitored since well construction is not planned in thatillustrating the reported
area. Although the 50W includes a figure
ground-water flow direction as NE, no evidence has been provided thatThus, a significant portion of the proposed

O demonstrates its accuracy. To alleviate potential conflicts onI disposal area may go unmonitored.
ground-water characterization in the future, DOE should include

ground-water informat ion in the final CADSAR demonstrating
i

Also,
the wells were defensibly located during m .oracterization.available

the 50W does not indicate in which stratigraphic interval the wells will
3 that
g

be completed. NRC staff recognizes that these depths cannot

realistically be predicted, but if accurate monitoring is to be
the TR/FTR should havi some knowledge of the hydrogeology

.

This hydrologic
achieved, deciding where the wells should be completed.4

information should be presented in the final CADSAR, or referencedprior to

j accordingly.
I

I
-

A SECTION 2

.O Page General-50W By: JDupuy/ TAC , Date: 01/22/87
Response:

Comment acknowledged.
The questions incorporated in this comment will,

,

be addressed in the final CADSAR.'

Plans for Iglementation:

The concerns raised in the comment will be addressed in the final
g

CADSAR.

,

SECTION 3

Confirmation of Iglementation: , Date: _

Checked by: , Date: _

o

Approved by:
; I

,

'

L
- - _ - _ _ _ - - _ - _ _
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SECTION 1
, Date: 11/26/86

Site: Spook
Document: Oraft CAD 5AR
Commentor: NRC

Page General - 50W, Section 3.5, Attachment 1Comment:

The 50W indicates that drilling equipment will be cleaned with steamThus,

prior to entering the site, then cleaned again prior to leaving. steam cleaning will be performed only once during drilling operationsAlthough the equipment will bet

(unless hydrocarbons are encountered).
rinsed off with potable water between each drill hole, it may be - 4ent

,

L. ainga statement indicating that additionalto include in the 50W, contamination sources, other than!

may be required if significantThis will give the TR/FTR legal latitude
hydrocarbon, are encountered.Q when considering additional cleaning of equipment.

I

The TAC should consider using chlorinated water in the drilling fluid.I

Research has shown that chlorinated water used in drilling fluids and awere useful in preventing
follow-up treatment af ter casing emplacement

well encrustation and subsequent
bacterial growth known to cause

increase the effective life of the wellThis procedure mayfailure.
characterization and remedial action activities.,

'*

i

.

i

i

SECTION 2

Response: Page General-50W By: JDupuy/ TAC , Date: _[Q/224.i

Comment acknowledged.
:

: Plans for Iglementation:

Future 50W's will consider the comment / suggestion.

I _

i

SECTION 3

Confirmation of Iglementation: . Date: __

Checked by: , Date: __

, Approved by:. g

r

i.
- - - _ - _ - _ - _ _ _ - _ - _
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1.0 INTRODUCTION

In November,1978, Congress enacted Public Law 95-604, the " Uranium Mill
Tailings Radiation Control Act of 1978." The Act authorized the Department of
Energy (DOE) to enter into cooperative agreements with the affected states and
Indian tribes to establish remedial action programs at inactive uranium mill

sites. The Act stipulates that the DOE will meet the applicabletailings
radiation standards promulgated by the Environmental Protection Agency (EPA).
A discussion of these standards is presented in Appendix A. It further states

Nuclear Regulatory Comission (NRC) is to concur in all majorthat the and to license the surveillance and maintenance of final disposaldecisior.s
sites. The DOE is to pay 90 percent of the remedial action costs, with the
affected states paying the remaining 10 percent of the costs. For those sites
on Indian tribal lands, 100 percent of the remedial action costs will be borne
by the federal Government.

Twenty-four sites including the Spook site in Converse County, Wyoming,
have been designated as eligible for remedial action. A cooperative agreement
establishing guidelines, responsibilities, and conditions for remedial actions] at the Spook site was signed by Wyoming representatives and the DOE, concurred
in by the NRC, and became effective on December 23, 1983.

The remedial actions for the Spook site will be managed by the DOE
through the Uranium Mill Tailings Remedial Action (UMTRA) Project Office.
Albuquerque, New Mexico, in consultation with the State of Wyoming and with
concurrence by the NRC and the State of Wyoming in major decisions.

The purpo:e of the Comparative Analysis of Disposal Site Alternatives
Report (CADSAR) is to provide a mechanism by which the DOE and the State of

TheWyoming can formally agree on a preferred remedial act.on alternative.
State of Wyoming and Nuclear Regulatory Comission are consulted during the
key steps as data are collected and evaluated. The CADSAR is prepared in a

and final version followed by the draf t Environmental Assessment (EA)draft
and draf t Remedial Action Plan (RAP). Final concurrence on the remedial action
is ultimately obtained through the final RAP.

The scope of this report, the final CADSAR, includes the following main
items:

A sumary evaluation of characterization data collected.o

A brief description of the conceptual design for each option,o

An updated revision of the resolution of significant issues.o

o A revised cost estimate for each option.

o A technical evaluation of the remedial action alternatives for
compliance with the EPA standards.

A brief evaluation of key environmental concerns for each option.o

1

._ _-__ - _ - _
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- o A discussion of additional data and/or evaluation needs for site
characterization and engineering design,

o A recommendation for the preferred remedial acti option,

k The final CADSAR will be jointly reviewed by the coc,arating agencies and
a f ormal review meeting will be held, as appropriate, he purpose of this
review is to reach agreement with the State of Wyoming on the preferred
alternative remedial action and with NRC that the preferred alternative will
meet the EPA standards described in Appendix A.

Following resolution of coments, the DOE and the State of Wyoming will
agree upon the preferred alternative to be evaluated in the environmental

I assessment. The final CADSAR will then be issued and a public meeting may be
held to inform the af fected comunities of the actions which have taken place,
and of the proposed remedial action to be addressed in the environmental
assessment.
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2.0 ALTERNATE SITE SELECTION

s

The National Environmental Policy Act (NEPA) established guidelines for
the preparation of Environmental Assessments (EA). One requirement is that'

the documents compare alternatives. In the case of the Uranium Mill Tailings
Remedial Action (UMTRA) Project, the no action alternative is compared with

f the stabilization of the tailings in place and the relocation of the tailings
to another site. The U.S. Department of Energy (00E) contracted with Ford,

|
Bacon, and Davis, Utah, Inc. (FBDU) in the late 1970s to prepare an early site

I assessment of each of the 24 UMTRA Project sites. One of FBOU's tasks was to
identif y alternate disposal sites for cost comparisons. In some cases, FB00
selected specific sites end in others they developed cost estimates for

I tailings relocation to an unspecified site within two or three specific radii.

The Technical Assistance Contractor (TAC) and the DOE reviewed . FBDU
work and other reports and data relative to the Spook site and determined that
an additional alternate site selection process for a remote site was not
necessary for the Spook tailings because both the existing site and a
contiguous open pit uranium mine are technically suitable tailings disposal

O sites.

A portion of the tailings are already in the pit and the remainder of the
tailings are adjacent to the Spook pit. Stabilization in place (SIP) would
provide below-grade stabilization with all of the tailings buried within the
Spook pit. Stabilization on site (505) would be above-grade in an area
adjacent to the Spook pit (see Section 4.0). The no-action alternative would
leave unstabilized tailings both within anu odjacent to the Spook pit.

,
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3.0 CHARACTERIZATION OF SITES

3.1 SITE DESCRIPTION AND HISTORY

The Spook mill site and tailine,s pile are in Converse County,
approximately 48 miles northeast of Casper, Wyoming, approximately 31
miles northeast of Glenrock, Wyoming, and approximately 36 miles north-
west of Douglas, Wyoming (Figure 31). The site is among rolling hills
at an elevation of about 5100 feet above sea level in the drainage basin

I
'

of the Cheyenne River. Vegetation i: sagebrush and native grasses, with
cottonwood trees along the creek bottoms.

The Spoos pit is imediately west and north of the tailings pile
(Figure 3.2). The site encompasses about five acres, including the
f ormer mill area, some concrete leach bins and foundations, a depleted

|
acid disposal pond, and the tailings (Figures 3.3 and 3.4). Both the SIP
and SOS areas are within the Spook site boundary. A portion of the tail-
ings are adjacent to the large open pit f rom which the ore was mined.
The remainder of the tailin:;s have been dumped over the edge and are

10' inside this pit. The tailings have not been stabilized, and exhibit
signs of both sheet and gully erosion.

The remnants of three mine tunnels extend back f rom the pit walls.
The longest of these tunnels is 200 feet and is partially caved in.

The Wyoming Mining and Milling Company operated 'a the Spook s i '. e .
| The site is owned by Richard T. Hornbuckle, Petrl R. Hornbuckie,

Kirkwood T. Hornbuckle, and Brent B. Hornbuckle. Wes ern Nuclear, Pic.,

a subsidiary of Phelps Dodge Corporation, is presently the ogr:'.ional
I controller for the property. Sequoyah fuels, a subsidiary of Kerr-McGee,

controls the mineral rights along the eastern boundary of the site.

The upgrader became operational in 1962 and ran until June, 1965.
U038 andOre from the adjacent open-pit mine averaged 0.12 percent

about 187,000 tons were processed. Most of the ore was acid-leached and

() the uranium slurry was trucked 165 miles to the Western Nuclear Mill aty

Jeffrey City, Wyoming, for further processing. Some of the ore was
shipped directly to the mill at Jeffrey City.

3.2 GEOLOGIC, SEISMIC, AND GE0 MORPHIC

The open pit exposes flat lying, Eocene age Wasatch Formation
bedrock which extends for hundreds of feet below land surface (Fox,
1974). This formation consists of medium- to coarse-grained buff, arkosic
sandstone with grayish blue cicystone and siltstone, and light gray to
black carbonaceous shale (DeBruin,1985). Thin coal seams comonly occur
within the claystone and shale units. The Wasatch Formation sandstones
and shales are overlain on hilltops by a shallow cover of weathered
bedrock of the same lithologies. The natural drainages contain Quaternary
soil deposits as channel filling with depths of up to 25 feet below
present land surfaces.

-4-
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Underlying the Wasatch formation are up to 2000 feet of Paleocene

age strata of the Lebo Member of the Fort Union formation. This consists
of fine- to coarse-grained, drab to gray sandstone, interbedded with drab'

siltstone, claystone, shale, and thin coal beds. The formations dip very
gently to the north at less than one degree. A simplified stratigraphic,

column of the site area is shown in Figure 3.5.

Geoloote harards

No known active f aults occur within the site area. The closest
suspected active fault with surficial expression occurs 64 miles to the
southeast in Niobrara County (Case, 1986a). No known liquefaction-prone,
natural deposits are known to exist in the site area (Case, 1986b).
Mined-out areas occur near the tailings site, but none of these are known
to have subsided (Case, 1986c). There are no areas of landslides or
windblown sand deposits within 'S miles of the site (Case and Boyd,
1984a).

'

O Seismic hara,ds

Several seismic events with Modified Mercalli Intensities 111 to VII
have occurred within a 40-mile radius of the site (Case and Boyd,1984b).
Prcliminary maps of horizontal bedrock acceleration as a percentage of
gravity ( Algerinissen et al., 1982) for 10 , 50 , and 250-year periods
suggest that future events would produce values of 0.04g, 0.04g, and
0.099, respectively, for the site area (Case, 1986d). These values have
a 90 percent probability of not being exceeded. Provided that ground

rupture does not occur immediately below the pit, a below grade

stabiliz u pile (SIP option, see Section 4.1) would not be adversely
affected by future events.

Geomorphic conditions

O Geomorphic processes operating at the Spook site include fluvial
erosion and deposition and minor eolian deposition. Weathering of
sandstone and shale outcrops on bedrock hills adjacent to the tailings
site is also occurring. Future changes in fluvial conditions in the Dry
fork of the Cheyenne River south of the site are not anticipated to
impact the site area.

The most important geomorphic process of concern to the stabilized
tailings pile is from fluvial erosion in ephemeral stream channels
adjacent to the open pit. Two existing ephemeral stream channels
currently are ponded against berms and the overflow is diverted around
the north end of the pit. The north end of the pit is excavated into the
former stream channel. On-going geomorphic evaluations will assess any
impacts these streams may have on the stabilized tailings area.

Three mine tunnels extend f rom the pit wall at the northwest and
southwest areas of the pit (Figure 3.4). The chimneying effects of a

-9-
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collapse of these tunnels may extend to the surface, potentially disrupt-
ing and concentrating flow. The volume of these tunnels, two of which

may connect, may exceed 1000 cubic yards. The filling of these tunnels
during reclamation of the pit may prevent the surf ace expression of a
possible collapse,

i

The proposed reclamation program for the Spook site by the State of
Wyoming will backfill the pit such that the natural contours at the site
will be restored (see Section 4.1). The reclaimed pit area would allow
surface runoff to drain away from the stabilized tailings site area.

3.3 GE0 TECHNICAL

Field observations and existing borehole data (MSRD,1981) sugont
that the methods employed by the Spook milling operation have vi;cually
eliminated any fine-grained zones in the tailings pilt. Tne material

i appears to be a silty, fine- to coarse-grained sand, angular to sub-
angular in shape, and purplish-brown in color. Sand tailings such as

n these typically have high permeability, high strength, and low to

() moderate compressibility. Bowles (1982) and Vick (1983) no+e that the
friction angle for such a sand may vary from 30 to 37 degrees. The steep
angle of repose observed along the edge of the pit suggests a value near
37 degrees. The material is expected to exhibit very low cohesion and
remain in a fully drained condition.

Previous borings (MSRD, 1981) and visual observation indicate the
depth of the tailings ranges f rom five to 15 feet, except where the tail-
ings have been pushed over the edge of the pit. Additional geotechnical
data collection is discussed in Secton 8.0, Recommendations.

3.4 RADIOLOGICAL

The contaminated materials include: (1) tailings; (2) soils in the
mill yard; (3) concrete leach bins and foundations; (4) windblown tail-

(') ings adjacent to the designated site; (5) soils at the depleted acid
.v disposal pond; and (6) possibly contaminated ground water.

The initial radiological characterization of the site was performed
by DDE contractors (FBDU,1981). The approximate boundaries of the con-
taminated area are shown in Figure 3.3, and the estimated quantities are
sununarized in lable 3.1.

3.5 GROUND-WATER HYDROLOGY

Hydrogeological data for the Spook vicinity have been reported by
previous investigators (Fox, 1974; FBDU, 1981; and GECR,1983). During
November, 1985, the DOE conducted a preliminary assessment of ground-
water quality in the area by analyzing ground-water samples withdrawn
from several existing wells. Based upon reviews of these investigations,

|
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Table 3.1 Spook contaminated quantities
,

Volume (cy)

Tailingsa 145,800
b 32,300Contaminated soil under tailings and in mill yard

Windblown contaminationC B.900
Total 187,000

abased on 187,000 tohs at 95 pounds per cubic foot.
b ased on four-foot average contamination depth over five acres.B
cBased upon 0.5-foot average thickness over 11 acres.

in December, 1986, the DOE installed 10 monitor wells near the Spook
tailingr site. The lorstions of the existing wells and the 10 00E-

O installed monitor wells are shown on Figure 3.6.

HydrostratiaraDhv

Based on data f rom the previous investigations and the DOE drilling
program, ground water occurs within the Wasatch Formation in the area of
the Spook tailings site. Ground water was encountered in each of the 10
boreholes at depths between 63 feet and 176 feet below land surface,
depending upon surface topography.

Underlying the Wasatch Formation are the deposits of the fort Union
Formation. Ground water in the lower part of the Wasatch Formation and
in the underlying Fort Union Formation, is reported to be of variable
quality (Fox, 1974; FBDU, 1981).

- Ground-water flow

Previously published reports document the regional ground-water flow
direction within the Wasatch formation in the vicinity of the Spook site
as generally northeastward (Fox, 1974; FBDU, 1981). Based upon this
in'crmation, the DOE installed the 10 monitor wells in the presumed
urgradient and downgradient directions of the regional flow. This was
done n order to establish background water quality and to intercept any,
potential milling-related contamination.

A preliminary ground-water flow map was developed based upon the
surveyed locations, surf ace elevations, and the depth to water measured
within the completed and developed monitor wells (Figure 3.7). The

preliminary ground-water flow map illustrates variable flow directions
near the existing Spook tailings site. It is likely that this variabic
ground-water flow is due to local recharge at the existing pit which
disrupts the regional ground-water flow pattern.

-12-
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Ground-water cuality

A preliminary sunenary of ground-water quality in the Spoon, vicinity
is presented in Table 3.2. The background values are the average of
analyses f rom existing wells numbered 902, 903, 904, and 906. The

Hornbuckle tap water is supplied by well number 906. The on-site wells
are numbered 900 and 901. In most cases the well completion data (i.e.,
total depth and screened intervals) for these six existing wells are 4

incomplete or missing. Thus, the identification of the hydrogeologic
interval f rom which the samples were withdrawn is tentative, and the
characterization of background ground-water quality must be taken as a
first approximation.

The EPA and Wyoming Primary Drinking Water Standard for radium-226
is exceeded as a result of the highly mineralized nature of the area.
The fact that the Wyoming Primary (EPA Secondary) Drinking Water Standards
for iron and manganese are exceeded by samples f rom the on-site wells is
not significant because such standards primarily measure aesthetic
qualities, rather than health ef fects. The water withdrawn by the well
at the Hornbuckle ranch house shows no exceedances of either EPA or

'] Wyoming Drinking Water Standards (Table 3.2).

3.6 BORROW MATERIALS

A recent test pit program was completed at the Spook site to
investigate sources of radon cover material. The results of this program
will be presented in the Remedial Action Plan (RAP). The results of an
earlier site assessment visit to locate probable sources of borrow
material are sunsnarized below.

Radon cover material

The mining operation at the Spook pit resulted in the accumulation
of large volumes of overburden material in several piles nearby. A pile

south of the tailings pile has been identified as a potential source ofq
V material for use in constructing a radon cover (Figure 3.4) for the SOS

option (Section 4.2).

Erosion protection material

No rock borrow sources have been identified. The rock available
near the Spook site is mostly poor- to moderately-cemented coarse
sandstone, which is not durable enough for use in erosion protection.
Mine operators nearby have indicated that hauls of 35 to 65 miles are
necessary to obtain durable rock for erosion protection.

-15-
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Table 3.2 Preliminary sunenary of Spook site ground-water quality

Constituenta Background Hornbuckle tap On-site wells-

Anmonia 0.2 0.2 0.4

Arsenic <0.01 <0.01 <0.01

Barium 0.2 0.1 0.1-

Boron 0.3 0.3 0.3

Cadmium <0.001 <0.001 <0.001

Chloride 4 3 5

Chromium 0.01 0.02 0.02

Copper 0.04 0.02 0.02

Fluoride 1.0 0.4 0.5
#

Iron 0.1 <0.03 0.31

Lead <0.01 <0.01 <0.01

Manganese 0.03 0.03 0.06'

Mercury <0.0002 <0.0002 <0.0002

Nitrate <1 <' 1

pH 7.89 7.66 7.32

Selantum <0.005 <0.005 <0.005

Silver <0.01 <0.01 <0.01

Sulfate 70 148 208

Total dissolved
solids 329 372 484

Uranium <0.0003 <0.0003 0.0151

Zinc 0.04 0.009 0.02

Radium-226 11.2 1 0.8b 0.3 1 0.2 0.7 1 0.3

aAll constituents expressed in milligrams per liter (mg/1), except pH

b(Standard Units. S.U.) and radium-226 (picocuries per liter, pCi/1),Exceeds EPA Primary Drinking Water Standard.
CExceeds EPA Secondary Drinking Water Standard.
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4.0 SITE CONCEPTUAL DESIGN

The designs of postible disposal options presented in this section are
conceptual only, and may be revised af ter site characterization is completed.
Design details such as pile volume and cover thickness are based upon avail-
able data and experience f rom remedial action plans prepared for other UMTRA
Project sites. The requirements for stabilizing uranium mill tailings, as
adopted by the DOE Technical Assistance Contractor (TAC), are described in the
Project Technical Approach Document (00E,1986).

4.1 STABILIZATION IN PLACE (SIP)

Stabilization of the tailings in place, herein defined as the con-
solidation of all on-site contamination into the Spook pit, is a viable

{
option. The finai stabilized pile would cover about four acres inside
the pit with an average depth of about 35 feet. (Figure 4 1).

|n A barrier of compacted, low-permeability soil (site overburden
|V material) would be placed over the entire pile to inhibit infiltration of

water into and through the contaminated materials. The upper surface of
the barrier would be crowned to encourage runof f of water and reduce

i

|
infiltration into the tailings. The upper portion of the barrier may
alsa include a coarse-grained, high-permeability layer to provide a
preferential runoff path f or water. The thickness and design of the

barrier would be determined during the design phase.

This stabilization option presumes that, following construction of
|

the pile, the state of Wyoming will proceed with reclamat' ion of the Spook
| pit under the State Abandoned Mine Lands ( AML) Program. The restoration

would involve placing and compacting stockpiled overburden material in
the pit, bringing the surface of the backfill up to the original and

|
surrounding gro9nd surf ace. The backfill would be up to 50 feet thick,
and would serve as a radon barrier for the tailings as well as eliminate
the need for erosion protection rock.

IO The stabilized tailings pile would be constructed in the southwest
portion of the Spook site (Figure 4.1). The nearest stream, approxi-

mately 400 feet north of the pile area (Figure 4.2), is ephemeral and
I flows eastward. Stream erosion, gully migration, and surface ponding

associated with the ephemeral stream are not expected to threaten the
integrity of the pile.

Leaching of contaminants from the stabilized pile should be minimized
prior to, during, and af ter completion of the AML work. The proposed
location for the tailings is between two existing low points in the pit

I (Figure 4.1). Any water collecting in the pit would pond at these
points, away f rom the pile. During AML construction, ponded surface
water would be kept away from the tailings by placing backfill materials

|

|
on the tailings and maintaining the slope of the pit floor away from the
tailings area.

1
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The former mill yard and the windblown areas will be graded and lef t
, for revegetation by the AML Program.

4.2 STABILIZA110N ON $1TE (505)

Stabilization of the tailings on the site, adjacent to the Spook
pit, is also a viable option. Under this option, the tailings inside the
pit would be excavated and consolidated with the tailings adjacent to the
pit. The windblown and mill yard contaminated materials would also be
consolidated into the pile adjacent to the pit.

A radon barrier of compacted, low-permeability soil would be placed
over the entire pile to inhibit both the infiltration of water and the
emanation of radon gas. The thickness of the barrier would be determined
during the design phase. Based upon previous experience at other UMTRA
Project sites, a three-foot barrier is used for preliminary calculations
of the volume of material needed.

^ rock eros'aa-aratect$aa 1 r r. $aciuo'#9 aa $ater eo$ ate r$'terO layer if needed, would be placed over the radon cover. The rock would be
sized during the design phase to resist erosion resulting from the runoff
(on the pile and on the upstream watershed) during the Probable Maximum
Precipitation (PMP) event. Based upon previous experience at other UMTRA
Project sites, the thickness of the rock layer would be about one foot on
the top and two feet on the sideslopes of the pile.

The windblown area would be graded and revegetated with native
plants. The Spook pit would not be revegetated by the DOE remedial
action, because backfilling of the pit with overburden under the AML
Program reclamation is anticipated shortly after stabilization of the
tailings.

O

.

-20-

__ ___-____ ____ _ -



)* .

:

5.0 $1GNIFICAN1 ISSUES
p
i

5.1 WYOMING ABANDONED MINE LANDS (AML) PROGRAM

Coordination efforts have been initiated between the State of Wyoming
and the DOE regarding the need to meet the objactives of both the Wyoming
AML Program and the UM1RA Project at the Spook site. The two agencies
have agreed to a cooperative ef fort with regard to the specific issues
discussed in the following sections.

5.1.1 ltchnical/desian

The State cf Wyoming and the DOE have agreed to coordinate
the remedial action design details, as well as tt.e remaining -

characterization efforts, to prevent the costly duplication of

work. These ef forts will ensure that all applicable standards
(for both tne AML Program and UMTRA Project) are achieved. If the

tailings are stabilized in the pit, wbsequent backfilling withO stockpiled overburden is espected to satisfy the radon cover
requirements for the pile. Therefore, the State of Wyoming and
the DOE must formally agree on a backfill design, i.e., compaction
requirements, selective placement of overburden materials, final
grade configuration, and the reclamation of the three adjoining
mine tunnels. These design details will influence such issues as

I infiltration, differential settlement, final levels of allowable'

surf ace contamination, and the optimization of the surf ace-water
drainage pattern to minimize erosioa potential.

5.1.2 {pordination of wg.r_kk

The original DOE schedule for remedial action at Spook cssumed
construction would occur in 1991. The State of Wyoming indicated
that it p?cnned reclamation of the Spook pit as early as the spring

O or 1988. The state's rec 1a=>tica or the it ceaaet be completeo
before the tailings pile and other contaminated materials are
stabilized, or otherwise removed from the pit. The DOE has accel-
erated the site schedule so that construction will be completed in
the spring of 1989. This is one year later than the state had
originally requested. The state has tentatively agreed to a 1989
UMTRA Project construction schedule, pending the opportunity for
the AML construction to be completed the same year. Any impacts
to the AML program as a result of delay should be monitored by the
00E. Close comunication must be maintained with the AML program
representatives to ensure adherence to both the joint schedule and
program responsibilities.

A final decision on the preferred remedial action and a
resolution of the issues discussed in Section 5.1 should be agreed
upon imediately. This will ensure that work under the AML Program
and the UMTRA Project is coordinated effir.iently and without
delays to the construction schedule.

_
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5.1.3 Joint AML/UMTRA Proiett Environmental Assessment,

Personnel from the state AML Program have raised the possibi-'

lity of combining the Environwntal Report (ER) which is required
for the AML Program, with the UMTRA Project Environmental Assess-
ment (EA) document. The legal and institutional feasibility of

|
this proposal is being investigated by the DOE. The DOE and the
state are discussing schedule dif f erences and working toward a
division of task responsibility in an effort to successfully
satisfy both environmental document requirements,

i 5.2 GROUND-WATER CONDITIONS

I A number of significant issues have evolved from the limited
characterization and analyses completed to date. First, high ground-

water levels may flood the pit floor and the stabilized tailings pile.
Additional data are required to determine both the range of water level
fluctuation and the resultant elevation of the water level under the pit
area. Second, the hydraulic characteristics of the mattrials comprising

Os both the overburden backfill and the pit *100r must be determined to
assess the potential impact of infiltration through the stabilized
tallings and into the ground water. Third, the background water quality
must be determined to assess the milling operation impacts on the Wasatch
Formation aquifer. Since the region is known to be highly mineralized,
it may be dif ficult to identif y the source of constituents which exceed
EPA Primary Drinking Water Standards. Additional data will be required

to determine ground-water flow directions and aquif er properties. This
may require a second-phase hydrologic drilling program. The need for
this additional drilling will be determined af ter the initial chemical
analyses are complete in May of 1987. If a second drilling program is
initiated in late spring or sumner,1987, the complete results would not
be available for the draft EA and RAP, currently scheduled for issue the
end of July, 1987.

C 5.3 EXISTING SURIACE CONTAMINA110N

Surface contamination samples have been collected and are being
analyzed to determine background contamination levels and the areal
extent of the windblown tailings materials. Initial assessments of the
site indicate that the contamination levels of the windblown tailings
may be indistinguishable from those of the c, orburden and/or the natural
surf ace materials. Thus, excavation and stabilization of the windblown
tailings may be of questionable be.efit.

.

5.4 DURABLE ROCK BORROW SOURCES

Initial site assessment included conversations with local mine
operators. They indicated that the nearest sources of durable erosion
protection rock may be as in as 35 to 65 miles from the Spook site.
The cost of obtaining rock from such distances will be a major f actor in
choosing a remedial action alternative.

22-
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6.0 COST CST! MATES

e
Tables 6.1 and 6.2 identify the estimated costs associated with SIP and

505, respectively. These costs differ from those presented in the draf t
CADSAR, The costs in the draf t CADSAR are direct costs, while the costs
presented here are loaded. These costs include only the items to be shared
with the State of Wyoming. Additi Aal cost items, not shared with the state,
include:

o Planning and design development.
o Environmental, health, and safety support,
o Technology development.
o Surveillance al.o maintenance,
o Technical and management support.

O

O
,
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Table 6.1 SIP cost estinate summarya (1987 - $000)
s

Item Cost

SITE ACQUISITION 74

Remedial action
Site preparation and mobilization 279
Tailings pile placement 212

Cover construction G6

Decontamination 37

Site restoration 17

Erosion protection 0

Fence 0

TOTAL REME0!AL ACTION 661

_ () 25 PERCENT CONSTRUCTION CONTINGENCY 165

Enaineerino/ construction manaaement
Engineering 469
Construction management 195
field supervision 345

TOTAL ENGINEERING / CONSTRUCTION MANAGEMENT 1,009
\

TOTAL SITE COST ESTIMATEa 1,909

aSummary indicates shared costs only.

.

O
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Table 6.2 SOS cost estimate sumarya (1987 - $000)

Item Cost

SITE ACQUISITION 74

~ Remedial Action
Site preparation and mobilization 263
Tailings pile placement 218

Cover construction 55

Decontamination 33

Site restoration 15
Erosion prottetion (35-mile haul) 274

Fence 27

TOTAL REMEDIAL ACTION 085

25 PERCENT CONSTRUCTION CONTINGENCY 221

Engineerina/ construction manaaement
Engineering 469
Construction management 195
Field supervision 345

TOTAL ENGINEERING / CONSTRUCTION MANAGEMENT 1.00_1

TOTAL SITE COST ESTIMATEa 2.109

asumary indicates shared costs only.

O

<
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7.0 EVALUATION AND COMPARISON Of ALTERNAllVES
.

7.1 DESCRIPT104 0F KEY FACTORS

The alternatives for remedial action of the Spook site are evaluated
on technical, environmental, and cost bases in this document. This
evaluation is the basis for a sumary comparison of the alternatives and
is presented in Table 7.1.

1.2 RISKS

The risks associated with each alternative are presented in Table
7.2. Probabilities, but no costs, were develope 0 for these items.

O

O
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Table 7.1 Comparison of the disposal alternatives

Stabilization in.pipce (SIP)

Technical concerns

(+) SIP followed by AML reclamation (-) It is necessary to recon-

eliminates the need for erosion cile any conflicts in
protection materials, technical design and/or cleanup

standards between the AML
Program and the UMTRA Project.

(+) Below grade disposal is probably (-) The remedial action schedule
the more hydrologically and must be coordinated soon to
geomorphically stable option. minimize interference between

the AML Program and UM1RA
Project plans.

O (+) The overburden m4y satisfy the (-) Background radioactivity levels
requirement for a radon /infil- are variable due to mineraliza-
tration barrier if the State tion in the area; therefore,

of Wyoming backfills the pit, excavation control may be
complicated. Also windblown
contaminated materials may not
be easily differentiated from
natural materials and overburden
paterials.

(-) Tailings stabilized in the pit
nay be close to the ground-water
table.

Administrative concerns

() (-) Title to and naintenance respon-
sibility for the affected lands
above the stabilized pile must
be agreed upon before this
remedial action is begun.

Cost comparison

(+) Least costly action alternative.

Environmental / social

(+) Less potential impact on the (-) Private land acquisition
surrounding environment and is involving multiple owners
preferred by the local public. (surface and mining claims)

required.

(+) Threatened or endangered species (-) Site near mule deer and white-
unlikely, tailed deer wintering areas

(Christiansen,1986).

-27-
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Table 7.1 Comparison of the disposal alternatives (Continued)-

s

(+) Cultural resources probably not
present.

(+) Site is remote.

Stabilization on site (505)

Technical concerns

(+) The tailings in the pit can be (-) A source for durable erosion
removed and stockpiled for protection rock must be identi-
later stabil'eration, allowing fied. Long haul distances are
reclamation of the pit by the likely.

AML Program to proceed earlier.

O (+) Overburden may serve as radon (-) The stabilized pile may need
barrier meterial. to be set back a significant

distance from the Spook pit to
accommodate AML Program work.

(-) The pile may be less stable
during seismic activity.

(-) Background radioactivity levels
are variable due to uranium
mineralization in the area;
therefore, excavation control
may be complicated. Also
windblown contaminated materials
may not be easily differentiated
from natural materials and

Administrative concerns

(-) The state and then DOE must
acquire title to the land and
mining claims occupied by the
pile, which is currently
privately owr.ed.

Cost comoarison

(-) More costly than the SIP
alternative.

' -28-
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Table 7.1 Comparison of the disposal alternatives (Concluded)
.

Environmental / social

(+) Tareatened or endangered species (-) Private land acquisition
unlikely. involving multiple owners

required.

(+) Cultural and historic resources (-) Site near mule deer and white-
are not present. tailed deer wintering areas.

(+) Site is remote.

O

,

O

'
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Table 7.2 Risks associated with earh alternative

.

SIP SOS

Risk iters (percent) (percent)

Fault present. N/Aa 15

L.arger volume of contaminated material 20 20

is identified.

Schedule coordination between the UMTRA and AML 25 N/Ab
Projects may not occur which may necessitate
placement of erosion protection for SIP in
lieu of overburden backfill. ,

Design modifications may be necessary if the 50 N/A

O seasonal ground-water level fluctuations flood the
pit floor area and the stabilized tailings pile.

aseismic activity would not af f ect the stabilized tailings in a below-grade
design because there would oe no possibility of slope failure,

b rosion protection is assumed to be required.E

N/A - not applicable

O
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8.0 RECOMMENDA110NS

8.1 WYOMING ABANDONED MINI. LANDS ( AML) PROGRAM

| Scheduling and design coordination between the AML Program and the
UMTRA Pro. ject (described in Section 5.0) should be pursued in order to
complete timely remedial action and reclamation at the Spcok site.

|
8.2 $UMMARY Of DATA AND ANALYSIS NEEDS

Geolooical reauirements

Stabilization in place will require identification of potential
on-site faulting and an understanding of the geomorphic and geologic
processes which may af f ect the remedial action design. Since stabiliza-
tion is below grade, seismicity is not ',mportant, unless the possibility
of site fault rupture exists.

Since no source of durable rock exists near the site, geomorphic
processes of potential mass wasting, gully encroachment, and head cutting

|
will be assessed and their impacts incorporated into the design.

Stabilization on site above the pit will require a full geologic,

| geomorphic, and seismic investigation as outlined in the DOE Technical
| Approach Document (00E, 1986),

f Geotechnical reautrements

Scopes of work for the geotechnical evaluation of the Spook site
will be transmitted to the NRC, RAC, and the State of Wyoming in the
early spring of 1987.

|C Stabilization in the pit will require determination of the stratig-

I raphy underlying the pile area and a minimal characterization of the
tailings. Since a portion of the tailings already in the pit may remain
in place, tests will be performed to determine in-plare density. Samples
will be obtained and tested for gradation and relative density or relative
compaction. Consolidation tests will be performed (on samples remolded
to the in-situ density) in order to determine the potential for settle-

| ment of the tailings due to saturation and/or loading. Other associated
I tests on remolded samples of the overburden and foundation anaterial will

also be performed in order to quantify settlement potential, permeability,
and density. Should unusual or unanticipated conditions be encountered

I in this program, or should this design be significantly altered, further
geotechnical work may be conducted,

f
Stabilization on site above the pit will require a detailed soils

investigation including borings, test pits, and a full rar.ge of geotech-
nical testing. A borrow source for radon cover material will requite

detailed investigations. A durable rock borrow source would need
identification and testing.

-31-
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Radiolooical recuirements
'

s

Additional radiological characterization cf the Spook site was
started in November,1986, and has not yet been completed. This charac.r

L terization consists of soil sampling of surf ace and test pit locations
for levels of contamination and adon diffusion coefficients. In addition
to the analyses of these samples UNC Technical Services currently is

( analyzing soil samples previously collected by Mountain States Research
and Development. Two major goals of this characterization program are
to: (1) further characterire the extent of contamination both in the
immediate area around the mill yard and the extent of windblown a 'ntami-
nation; and (2) obtain a technical basis for differentiating etween

tailings materials and overburden or low grade ore materials This
differentiation will be especially important for areas of windo u
contamination, where a combination of tailings and ore materials may be
present. All data and completed analyses will be included in the RAP.

Hydroloaical reouirements

Additional water level elevations and ground-water quality data
should be collected for a minimum of two quarterly periods to determine
seasonal variations in these parameters. Water level elevation data must
be collected to determine water table fluctuations, and the subsequent
potential for ficoding the stabilized pile in the pit. These elevation
data should also ver''y the prei.minary ground-water flow directions
presented in Figure 3.4. Water quality samples will be collected from
the 10 DOE-installed monitor wells and chemically analyzed to determine
background water quality and the potential presence of milling-related
contamination. Slug tests will be performed in the 10 DOE-installed
monitor wells and the resulting data analyzed to determine aquifer
properties in the vicinity of the Spook tailings site.

Based upon the results of these analyses, it may be necessary to
proceed with a second-phase drilling program, y

Environmental recuirements

The DOE is required to perform a Class III archaeological survey and
various wildlif e surveys for inclusion in the Environmental Assessment
(EA). These surveys will be performed in the spring of 1987. The DOE
and the State of Wyoming have agreed to share the responsibility for
these obligations. The state has agreed to complete the raptor, prairie
dog, and threatened and endangered species surveys in the spring of 1987,
and the DOE will be responsible for the Class III archaeological survey.

8.3 PREFERRED ALTERNATIVE

l Based on the avcilable information, the DOE proposes SIP cs the
preferred remedial action at the Spook site. Altt.ough EPA stander 1s can

i
>

:
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be met with either alternative, the SIP cost is less than SOS, the SIP-

option is the more technically stable option, and SIP is preferred by the
local landowners. The Environmental Assessment will, therefore, examine,

SIP as the preferred alternative for the remedial action at the Spook
Site. A Remedial Action Plan will also be developed to accomplish the.

preferred alternative.
I

8.4 SCHEDULE OF FUTURE ACTIVITIES

A schedule of the key activities for the Spook project is presented
in Table 8.1.

I

I

IO
I

n
..

I

I

IO
I

,
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- Table 8.1 Schedule of key activities for Spook
-

I Proposed schedule
Item Start finish'

Radiological cnalysis of data 01/87 04/87

Preliminary geotechnical investigation
(test pitting) 02/87 04/87

a 04/87 05/87Borrow site investigation

Phase 11 ground-water investigationb 03/07 06/87

| Final geotechnical investigation (drilling)C 04/87 06/87

a 0$/87 06/87g Low-Sun-angle photography

Wildlife and cultural surveys 04/87 06/87

| Issue final CAOSAR to public 06/87

Issue draft EA and RAP to agencies 08/87

Finding of No Significant Impact (F0NSI) 03/88

1ssue final RAP to public 07/88

Perform remedial action 04/89 09/89

aRequired only if SOS near the pit is preferred or if the AML Program is
cancelled.

b ay not be required.,O M

j cRequired only for SOS near the pit if soil depth is greater than backhoe
capability.

|

I

I

,

I
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A.1 EPA STANDARDS
.

The requirements and constierations for long-term isolation and stabili-
| zation of tailings, radon control, cleanup of land and buildings, and protec-r

tion of water quality have been discussed and published in the Plan for
Implementing EPA Standards f or UMTRA Sites (UMTRA-00E,1984b). That document
was used as a guide in the development of the Remedial Action Plan. This EPA
Standards appendix has been extracted from the above-referenced publication.

A.1.1 GENERAL

Pursuant to the requirements of the Uranium Mill Tailings
Radiation Control Act of 1978 (UMTRCA), EPA has promulgated health and
environmental standards to govern cleanup, stabilization, and control
of residual radiological materials at inactive uranium mill tailings
sites. The promulgated standards establish requirements for long-term
stability and radiation protection and provide procedures for ensuring

O th' arat ct'aa a' arauad-wat'r ava"tv-
In developing the standards, EPA determined 'that the primary

objective for control of tailings should be isolation and stabilization
to prevent their misuse by man and dispersal by natural forces such as
wind, rain, and flood waters' and that "a secondary objective should be
to reduce radon emissions f rom tailings piles." A third objective

should be "the eliminaticn of significant exposure to gamma radiation
from tailings piles." (Ref. preamble to Standards for Remedial Actions ,

at inactive Uranium Processing Sites, 40 CFR Part 192.) These
conclusions were based on a determination that the most significant
public health risks associated with inactive tailings were posed by
exposure to people living and working in structures contaminated by
relocated tailings. EPA further concluded that the potential for
contamination of ground water and surf ace water should be evaluated on

-

~

a site-specific basis.

The EPA standards are discuted in the following paragraphs and
are sunenarized in Table A.1.1.

A.1.2 LONG-TERM STABILITY

lsolation and stabilization of tailings in order to prevent misuse
by man and dispersal by natural forces is the primary objective of the
EPA standards. Accordingly, long-term stability was emphasized in the
tikvelopment and promulgation of the standards. This is consistent with
the guidance provided by the legislative history of the UMTRCA which
stresses the importance of avoiding remedial actions which would be
effective only for a short period of time and which would require
future Congressional consideration.

The EPA standard-setting process distinguished ' passive controls'
such as thick earthen covers, below-ground disposal, rock covers, and
massive earth and rock dikes, f rom ' active controls" such as semi-
permanent covers, fences, warning signs, and restrictions on land use.
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Sp6PM1 A . $tendeeds for the Centrol of testsval todtuttive ma* .etals few Inactive processing lites,

137.02 Stedards

[ C etret shall be erstoned tot
'

to) Se ef fecttee for ,op to one thoused purs, to the estemt ruseaably achievable, ed, ine , tate. fer .t esst n , ears. end.

(b) provide reasonable es ser ence tsat releases of reson.!!! free restevel rettoactive
astertal to the atmosphere stil mott

(1) latted on everose teleste rate of 70 pitocyttes per seve'e meter per second, or
(l) lacrease the annual average teatentration of te60a.Ff t in air at or above any

letation evtstee the disposal site by more then one.hstf pitocurie per Itter.

SutPMT 8 . Stenderes for Cleenvp of Led and 8vttsings Centeelnated with testival Radioactive matertals

I
free lhettive prontva processtag $ttes

192.17 Stederes

tenedial acticas the11 he condveted se es to provide reasonable essv ente that, as a resvitr

of restival redtoottlee materials free say oestpasted processtag sitet

(a) The cententration of radive.??6 in land averaged peer say area of 100 severe meters
shall not esteed the bactground level by more than .

(1) l ett/s. sveraged over the first Il to of tot 1 below the surf ste, and

C (!) Il PD/g. averaged over il ce tatch layers of sett more the Il ce belo the
62rf ste.

(b) la any occepted er habitable building .

(1) The objective of remedial action skat) be, sad reasonable ef f ort shall be s.sJe to
achieve, en ennv al overage (or envivalent) recon ottay product teateatestion
(incipatag batsgrovad) not to esteed 0.02 4. In any case, the recon cecay prodvet
concentratten (tativotog battgrovad) shall not esteed 0.03 K and

(F) The level of gessas radiation shall not esteed the batsground level by more than 20
attroroentgens per hove.

$USPM1 C . lapienentatten (condensed)

Ig2.70 ividence f or f arteneatation

tamedial actlpa vill be perf ormed with the ' concurrence of the nuclear tegulatory (seission
ed the fv11 participelton of any state that pays part of the cost' and in coasvitation gg
sopropriate with other government egencies.

132.t! Cetterte for Appt ine $vpplemental Standeedsf

The tapteerating egencies may apply standefs in Ites of the standards of Subparts A or t if
certain ettevestances entst. as sefined in 132.11.

192.22 }valopate) Stededs
'f ederal agencies toplementing 5dparta 4 and 8 may in Itev thereof proceed pursuant to this
section with respect to generic or individual situatteen ereting the eligtbtitty reestrements
of Igl.F1.*

*
. .-

.the tapienenting egencies shall select and perfore remedist atttons that come as(a) ' . .
close to meeting the otherwise appi t t sble stenderes as is reasonable u der then

tirtuostantes.*

(b) '. . .rveedia) actions shall, in odottloa to satisfying the stededs of Subparts A and
8. rekte other resideal radioactivity to levels that are as 10 as is reasonably
achievable.'

(t) 'The teleeeating egencies may make general deterett,ations concerning remedial atttons
unser this section that util apply to all locations with spectf ted characteristics, or
they may sete a ettersinstion for a specific location. When remedial actions are
proposed unoer this Section for a spectfle location, the Department of Enerny shall
infore any orleste emners and occupets of the effected location and soittit their
temments. The Department of Energy tha11 prov t se any such tonenents to the other
taptementing egencies tend) tha11 also periodically infore the tavironmental protection
Agency of both general and individesi etteretnations unser the provistons of this
sectten.'
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Active control covers could be expected to need frequent replacement or
other major repairs requiring the appropriation and expenditure of
public funds. In setting the standards, EPA called for designs which
rely primarily on passive controls.

The standard is framed es a longevity requirement which recognizes
the dif ficulty in credicting very long-term performance with a very
high degree of confidence. In establishing the longevity requirement,
EPA concluded that existing knowledge permits the design of control
systems that have a good expectation of lasting at least 1000 years.
Therefore, a design objective of 1000 years was established to be
satisfied whenever reasonably achievable, but in any case, with a
minimum performance period of 200 years.

The standard recognizes the need for institutional controls such
as custodial maintenance, monitoring, and contingency response

measures. In its preamble to the standards, EPA calls for such
controls to be provided as an 1sential backup to the primary passive
controls.

A.1.3 RADON EMISSIONS CONTROL

EPA identified a reduction of radon emissiot f rom tailings piles
as the second objective in its standards for the control of tailings.
In developing the standards, EPA considered several alternative
approaches and selected an emission limitation as the primary form of
the standard, in addition, a concentration limit was established by
EPA as an alternative form of the standards for use in cases where the
DOE determined that the alternative was appropriate.

In establishing the emission limitation for tailings piles, EPA
sought to reduce both the maximum risk to individuals living very near
to the sites and the risk to the population as a whole. With regard to
individuals very near to disposal sites, EPA estimates that exposure to

/N radon emissions will be reduced by more than 96 percent. The radon
\) standard will limit the increase in radon concentration attributable to

a ptie to a small increase above the background radon level near the
disposal site. Both radon standards are design standards with
compliance to be determined on the basis of predicted ratner than
measured emission rates and concentrations. EPA states that
" post-remediation monitoring will not be required to show compliance,
but may serve a useful role in determining whether the anticipated
performance of the control system is achieved."

In establishing the radon standard, EPA determined that the
emission limitation could be achieved by well-designed thick earthen
covers and that such control techniques would be compatible with the
requirements of the EPA longe"ity standard.

A .1. 4 WATER-QUAllTY PROTECTION

EPA reviewed asailable water-quality 'a at inactive tailings

sites and determineo that there was little evidence of recent movement
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of contaminants into ground water. They also determined that any
degradation of ground-water quality should be evaluated in the context
of potential beneficial uses of the ground water as determined by
background water quality and the available quantity of ground water.

Rather than establish specific numerical limitations for contami-
nant discharges or ground-water quality, EPA determined that the most
appropriate course of action would be to require site-specific analyses
of potential f uture contaminant discharge and a case-by-case evaluation
of the significance of such a discharge. The implementation guidelines
f or the EPA standards call for adequate hydrological and geochemical
surveys at each site as a basis for determining whether specific water-
protection measures should be applied. On September 3, 1985, the

United States Circuit Court of Appeals set aside EPA's water protection
rtandards, 40 CFR Part 192.20(a)(i)-(3), and EPA has not yet reissued
these standards. The site-specif'c environmental document identifies
how 00E will approach this iss;< bitil water protection standards are
reissued.

Specific site assessment mu s' include monitoring programs suf fi-
cient to establish background ;.and-water quality through one or more

ofupgradient wells, and to identif y the present movement and extent
contaminant plumes associated with the tailings piles. The site
assessments further call for judgements of the need for restoration or
prevention, or both, to be guided by EPA's hazardous waste management
system and re'ievant state and Federal water-quality criteria. Decisions
on specific actions to protect or restore water quality are to be
guided by such f actors as the technical feasibility of improving the
aquifer, the cost of applicable restorative or protective programs, the
present and f uture value of the aquifer as a water source, the avail-
ability of alternate water supplies, and the degree to which human
exposure is likely to occur.

The UMTRCA requires that the standards promulgated by EPA ". . .

to the maximum extent practicable, be consistent with the requirements
of the Solid Waste Disposal Act, as amended." In setting the stan-

dards, EPA determined that the statutory requirement for NRC to concur
with the selection and performance of remedial actions and to issue
licenses encompassing " monitoring, maintenance, or emergency measures
necessary to protect public health and saf ety" was consistent with the
EPA regulations implementing the Solid Waste Disposal Act (47 FR 32274,
July 26, 1982). Accordingly, EPA established the implementation
procedures requiring case-by-case evaluations of potential
contamination at sites. Decisions regarding monitoring or remedial
actions will be guided by relevant considerations in the hazardous
waste management systems.

A .1. 5 CLEANUP Of LANDS AND BUILDINGS

The EPA evaluated the risk associated with the dispersal of tail-
ings of f the site and concluded that the princ1T al risk to man was the
exposure to radon daughter products inside buildings. EPA therefore
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stated that the objective of the cleanup of tailings from around
existing structures was to achieve an indoor radon daughter concentra.
tion (RDC) of less than 0.02 WL (working level). For open lands, the
purpose of removing the contamination is to remove the potential for
excessive indoor radt,n daughter concentrations that might arise f rom
new construction on conteminated land. The 5 pCi/g and 15 pCi/g Ra-226
concentration limits for it a surface and subsurface layers were
considered adequate to limit indoor RDCs to below 0.02 WL. A secondary
concern was to limit exposure to people f rom ganrna radiation.

The standard requires that residual radioactive materials be
removed f rem buildings exceeding 0.02 WL. In cases where levels are
between 0.02 and 0.03 WL af ter cleanup, the Federal Government will
have the flexibility to use measures such as sealants, filtration
devices, or ventilation devices to reduce concentrations to below
0.02 WL. If the working levels are still greate. than 0.02 WL but less
than 0.03 WL, no additional remedial action will be performed.
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