CONCEPTUAL DESIGN, COST AND
GROUND WATER COMPLIANCE INFORMATION
NUCLEAR REGULATORY COMMISSION
REQUEST FOR INFORMATION
MOAB, UTAH, URANIUM MILL SITE

1.0 INTRODUCTION

Canonie Environmental Services Corp. has prepared a response to the Nuclear
Regulatory Commission’s (NRC’s) request for information in its letter dated October 8,
1993. The request for information relates to conceptual design and cost information
for alternative disposal sites and ground water compliance to Atlas Corporation’s
(Atlas’) Moab Mill site. The requested cost informatiot is summarized in Table 1 and
includes comparisons of the costs associated with the reclamation plan versus two
conceptual off-site disposal alternatives. The costs associated with ground water
monitoring for the in-place reclamation site and the alternative disposal sites are
included in the cost estimates. Also, a discussion is provided on how proposed
alternative concentration limits (ACLs) for ground water may be permitted considering
applicable laws.
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2.0 RECLAMATION ALTERNATIVES

2.1 In-Place Reclamation

Appendix A shows the costs associated with in-place reclamation at the site
consistent with the closure plan. These are direct costs exclusive of contractor profit
and contingency. Table 1 provides an estimate of the total contract price. This
estimate assumes a 10-percent variance from the number presented in the
attachments. The range that could be expected for this scope of work, including
contractor’'s fee and cuntingency, would be $13 million to $16 million for the
reclamation. This estimate also addresses the cost associated with the current ground
water treatment program. The direct costs are shown on Sheet 33 of Appendix A.
The estimated costs for the ground water treatment program are $96,000 per year.
As requested, all costs are in 1993 dollars.

2.2 Alternative Disposal Site "A"

Appendix B shows the cost estimate for a disposal site designated as Site "A," as
discussed in the Dames and Moore report entitled "Tailings Management and
Reclamation Alternatives Study for Atlas Minerals at Moab, Utah" dated October
1977. This site is located approximately 8 miles from the tailings site as shown on
Figure 1. A conceptual design for the site is included as Figure 2. Alternative
Disposal Site A is located in a box canyon on the west side of Moab Canyen. The site
slopes gently to the northwest and has a drainage area of approximately 0.6 square
mile. The soil and bedrock conditions at the site consist of a thin veneer of coarse
alluvium overlying the Moenkopi Formation. The Moenkopi Formation consists of
siltstone and sandstone and is generally of low permeability. The sidewalls of the box
canyon are over 400 feet high. The Chinle Formation, consisting of a basal
conglomeratic sandstone and overlying mudstones, siltstones, and sandstones, is
exposed on the canyon sidewalls. The formation is generally well cemented and
stable in vertical cuts.
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The costs in this estimate include moving approximately 10.5 million tons of tailings
by truck and disposing them in the repository. Assuming the same 10-percent
variance as presented in the on-site alternative, the range of costs that could be
expected for this scope of work would Le 389 million to $107 million. The cost for
performing an environmental impact statement for this alternative site is included in
this estimate. The cost for ground water monitoring is assumed to be the same as
that presented in Appendix A. Additionally, as shown on Sheets 38 and 40, the
estimated cost for ground water monitoring is $84,000 per year during the treatment
operations and a total of $139,000 for subsequent long-term monitoring.

2.3 Alternative Disposal Site "B"

Appendix C shows the cost estimate for Aiternative Disposal Site "B," located
approximately 18 miles to the northwest of the tailings site. As shown on Figure 1,
this site would be approximately 2.5 mile: .outhwest of the airport. A conceptual
design for the site is included on Figure 3. Alternative Disposal Site B is located in a
relatively flat area known as Klondike Flat. The ground surface siopes up steeply
north of the site and is relatively flat for several miles south, east and west of the site.
The site is underlain by the Mancos Shale. The Mancos Shale consists mostly of a
marine shale with some marine and non-marine sandstone units.

The costs included in this estimate include moving approximately 10.5 million tons of
tailings by rail and disposing them in the repository. Assuming a 10-percent variance,
the range of costs that could be expected for this scope of work would be $94 million
to $114 million. A cost has also been included for performing an environmental
impact statement for the new location. Additionally, as shown on Sheets 39 and 40,
the estimated costs for ground water monitoring are the same as provided with the
~'ternative Disposal Site A estimate.
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3.0 GROUND WATER ISSUES

m———

Provisions for establishing ACLs have been incorporated into the NRC's regulations
governing the disposal of uranium mill tailings (10 CFR Part 40, Appendix A). Also,
the U.S. Environmental Protection Agency's (EPA’s) protection standards for uranium
and thorium mill tailings (40 CFR Part 192) indicate that ACLs can be established by
EPA at designated processing or depository sites. It is our understanding that NRC
has not finalized the guidance or methodology for establishing ACLs at uranium mills,
however, the NRC regulations (10 CFR Part 40, Appendix A) provide the factors
[Appendix A to Part 40, Criterion 5B(6)] for consideration when making a present and
potential hazard finding for a particular constituent ACL. If these factors are followed,
the constituent ACL wil! provide protection of human health and the environment
based on health protection standards. Also, NRC has developed a "Draft Technical
Position on Alternate Concentration Limits for Uranium Mills, Standard Format and
Content Guide and Standard Review Plan for Alternate Concentration Limit

Application” (June, 1988)

In making the present and potential hazard finding, the factors listed below will be
addressed. Preliminary responses on how these factors relate to the Moab Mill site

and additional technical analyses that may be required to support ACLs are provided.

"(a) Potential adverse effects on ground-water quality, considering-

(i) The physical and chemical characteristics of the waste in the licensed site

including its potential for migration;"

Response - The physical and chemical characteristics of the waste have been
well characterized. The active dewatering systerr and the minimization of
infiltration by runoff control and capping will prevent expansion of the

contaminant plume.




"(ii)

" (i)

"(|V)

"(v)

"(vi)

The hydrogeological characteristics of the facility and surrounding land;"
Response - The hydrogeological characteristics of the facility and surrounding
land have been well characterized. However, some additional characterization
of the interaction of the alluvial aquifer below the tailings with the deeper salt
water or brine zone, the bedrock, and the Colorado River will be performed.
The quantity of grecund water and the direction of ground-water flow;"
Response - The direction of ground water flow is defined. Using existing data,
a model will be developed indicating ground water flow conditions after
completion of reclamation.

The proximity and withdrawal rates of ground-water users;"

Response - No water supply wells exist in the vicinity of the facility.

The current and future uses of ground water in the area;"

Response - The ground water in the vicinity of the facility is not being used
and future use will be precluded by institutional controls.

The existing quality of ground water, including other sources of contarination

and their cumulative impact on the ground-water quality;"

"(vii)

Response - The shallow ground water below the tailings has been impacted.
The reduction of infiltration through the facility will improve water quality over
time. The impact of infiltration on the existing ground water conditions under
the reclaimed site will be evaluated.

The potential for health risks caused by human exposure to waste

constituents:”
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6

&% Response - Institutional controls that prevent human exposure to hazards in
i the ground water will be implemented

“lviii)  The potential damage to wildlife, crops, vegetation, and physical structures

caused by exposure 10 waste constituents:”

Response The reclamation plan and institutional controls will provide

protection of the environment to exposure from contaminated ground water
“lix) The persistence and permanence of the potential adverse effects.’

‘ Response Because of relativelv low grovnd water velocities, uranium
concentrations in the ground water Lolov, che tailings may be elevated for a
number of years However, implementation of the reclamation plan and
institutional controls will minimize the impact on human heaith and the

environment, and this persistence will have no significant adverse effect.

“(b) Potential adverse effects on hydraulically-connected surface water quality

consiaering

(1) The volume and physical and chemical characteristics of the waste in the

ncensed site
T'he hydrogeological characteristics of the facility and surrounding land

") The guantity and quality of ground water, and the direction of ground-water

flown
vl The patterns of rainfall in the region;’

Response - All of the above factors relate to the impact infiltration through the
tailings will have on ground water quality. The active dew atering system and
implementation of the reclamation plan will minimize infiltration. An evaluation

of infiltration through the reclaimed site and the mpact this infiltration will
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have on ground water flow conditions and ground water quality will be
performed.

"{vl The proximity of the licensed site to surface waters;

"ivi)  The current and future uses of surface waters in the area and any water quality

standards established for those surface waters;

“(vii)  The existing quality of surface water including other sources of the

F contamination and the cumulative impact on surface water quality;"”

Response - As previously mentioned, the interaction of site ground water with
vicinity surface water will be evaluated. This will i..clude an evaluation of the
impact proposed ACLs for ground water will have on the Colorado River if
ground water having these concentrations is discharged to the river. Also, the
current and future uses of the Colorado River will be evaluated as will any

future impact on surface water quality. Currently, ground water seepage to
the Colorado River has no impact on surface water quality.

“(viii) The potential for health risks caused by human exposure to waste
constituents;

“{ix) The potential damage to wildlife, crops, vegetation, and physical structures
caused by exposure to waste constituents; and

"Ix) The persistence and permanence of the potential adverse effects.”

Response - A human health and ecological risk assessment will be performed
to assess the potential hazards of ground water containing proposed ACLs
being released to vicinity surface water.

It is recognized that Atlas must provide the basis for proposed ACLs, including
consideration of practicable corrective actions and that the ACLs are as low as
reasonably achievable (ALARA). Atlas has been implementing the only technically
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feasible ground water remediation for the site, consisting of active dewatering of the
tailings. The in-place reclamation plan will improve ground water quality further by
controlling surface water infiltration to the dewatered tailings. Resultant seepage to
the ground water system will be minimal.

ACL application is appropriate since the majority of seepage has ailready entered the
foundation soils; removal of the tailings will not influence seepage which has already
migrated from the tailings. Pumping of that water adjacent to the Colorado River is
not technically feasibie. Therefore, considering the cost of off-site recilamation with
little added benefit, the most practicable and cost-effective option is to implement in-
place reclamation. The cost of in-place reclamation is $10 to $15 miilion. The cost
of relocation is approximately $100 million. The relocation option will require local
and federal financial support.

Because of the extreme cost, long duration, and impact on human health and
environment related to the relocation option, Atlas chooses to establish ACLs for use
as ground water protection standards at this site. The human health and
environmental impacts reiated to relocation include air quality impacts related to
excavation and transportation, increased accident and fatality frequency and a longer
period of impact on tourism and property development.

MW BR087THRCL APT [Dec 123, 1893 Cﬁnonle '



TABLE 1

ESTIMATED RANGE OF COSTS

ON-SITE CLOSURE VS. OFF-SITE DISPOSAL

Item Description

On-site Control

Estimated Range (000's)

Alternate Site A
Estimated Range (000's)

Alternate Site B
Estimated Ranges (000's)

Duect Cost

Contractor Overivead and Profit {15%)

Subtotal

Subtotal

Contingency (15%)

NRC Long Term Surveiliance
Total Estimated Cost

$9,429
$9.429

$1,414
$10,843

$1.626
$650
$13,119

$11,409
$11,409

$1.711
$13,120

$1,968
$650
$15,738

$66,526
$66,526

$9.979
$76,505

$11.476
$650
$88,631

$80,497
$80,497

$12,074
$92.,571

$13,886
$650
$107,107

$70,804
$70,804

$10,621
§81,425

$12,214
$650
$94,289

3|

$85.674
$85,674

$12,851
$98,525

$14,779
$650
$113,854
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