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ENVIRONMENTAL ASSESSMENT OF
REMEDIAL ACTION AT THE GUNNISON
URANIUM MILL TAILINGS SITE
GUNNISON, COLORADO

U.S. DEPARTMENT OF ENERGY

ABSTRACT

This decument assesses and compares the environmental impacts of various ai-
ternatives for remedial action at the Gunnison uranium mill tailings site locat-
ed 0.5 miles south of Gunnison, Colorado. The site covers 56 acres and contains
35 acres of tailings, 2 of the original mill buildings[,]) and a water tower.
The Uranium Mill Tailings Radiation Control Act of 1978 (UMTRCA), Public Law
95-604, authorizes the U.S. Department of Energy to clean up the site to reduce
the potential health impacts associated with the residual radioactive materials
remaining at the site and at associated [vicinity] properties off the site.
The U.S. Environmental Protection Agency promulgated standards for the remedial
actions (40 CFR 192). Remedial actions must be performed in accordance with
these standards and with the concurrence of the Nuclear Regulatory Commission.
[Four alternatives have been addressed in this document. The first alternative
s to] consolidate the tailings and associated contaminated soils into a
recontoured pile on the southern portion of the existing site. A radon barrier
of silty clay would be constructed over the pile and various erosion control
measures would be taken to assure the long-term integrity of the pile. Two
other alternatives which involve moving the tailings to new locations are
assessed in this document. These alternatives generally involve greater
short-term impacts and are more costly but would result in the tailings being
stabilized in a location farther from the city of Gunnison. The no action

alternative is also assessed.

For more information contact:

[(John 6. Themelis]
UMTRA Prcject Manager
U.S. Department of Energy
UMTRA Project Office
530i Central Avenue, N.E., Suite 1700
Albuquerque, New Mexico 87108
505/844-3941
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1.0 SUMMARY

PROJECT SUMMARY

The Gunnison tailings site is located just outside the city limits of
Gunnison in Gunnison County, Colorado (Figure 1.1). The site is situated
on an alluvial terrace that forms the drainage divide between the Gunni-
son River and Tomichi Creek. The topography of the area consists of the
Gunnison River Valley and the mountains of the surrounding Gunnison Nation-
al Forest. Major topographic features are the Gunnison River and Tomichi
Creek and the surrounding hills that rise to 1000 feet above the valley
floor.

. The Gunnison area has a cold desert climate with annual precipitatinn

~ averaging 11 inches. Vegetation ranges from juniper, pinon pine, and sage-

brush on the valley sides to cottonwoods, willows, and native grasses near
the river in the valley bottom. The dominant land uses are agriculture
and livestock grazing(; however] there is a trend to more urban uses
(1ight industry and residences). Gunnison is the major urban center in
the area with [an estimated 1982] population of (6,031].

The Gunnison site consists of a rectanguiar tailings pile, two of the
original mill buildings, and a steel water tower. The pile covers about 35
acres and contains 492,000 cubic yards of tailings. The total volume of
contaminated material including the tailings, contaminated soils beneath
and around the pile, vicinity properties(,] and other associated mater-
fals is about 812,000 cubic yards. Fourteen vicinity properties (homes,
vacant lots, commercial buildings) have been identified as possibly need-
ing remedial action because they may have been contaminated by the use of
tailings from the pile during [grading and/or] construction. These four-
teen properties contain an estimated 1,400 cubic yards of contaminated ma-
terial. ([Additional properties may be f{dentified for possible remedial
action before the end of the project.]

The principal hazard asscciated with the tailings results from the
production of radon, a radioactive decay product of the radium contained
in the pile. Radon, a radioactive gas, can diffuse through the pile and
be released into the atmosphere where it and its radioactive decay prod-
ucts may be inhaled by humans. [Increased exposure to raden and its de-
cay products in terms of concentration and exposure time will increase the
possibility of cancer in persons living and working near the pile.l If
the tailings are not properly stabilized, erosion or human removal of the
contaminated materials could spread the contamination over a much wider
area 2nd increase the potential public health impacts.

The Uranium Mi11 Tailings Radiation Control Act of 1978 (UMTRCA), Pub~
1ic Law 95-604, authorizes the U.S. Department of Enerqgy (DOE) to perform
remedial action at the Gunnison tailings site (as well as at many other
sites) to reduce the potential public health impacts from the residual ra-
dioactivity remaining in the pile. The U.S. Environmental Protection
Agency (EPA) promulgated standards (40 CFR Part 192) for this remedial ac-
tion.
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1.2

- [Four alternatives are addressed in this document.] Alternative 1
is stabilization in place. AN of the tailings and other contaminated ma-
terials would be consolidated and completely encapsulated in a rectangu-
lar above-grade embankment constructed in the southern portion of the
existing location. The embankment would have 5:1 sideslopes (20 percent)
and a slightly convex tJp (2 percent slopes). The consolidated tailings
and contaminated materials would be covered with 5 feet of silty clay to
inhibit radon emanation and water infiltration and to assure compliance
with EPA standards. The top and sides of the embankment would be covered
with l-foot and 2-foot thick layers of graded rock, respectively, to pro-
tect the embankment against erosion, penetration by plants and animals,
and inadvertent human intrusion. The top of the finished embankment would
be approximately 45 feet above the surrounding terrain. The area sur-
rounding the embankment would be graded to divert surface runoff around
and away from the embankment. The remaining area at the tailings site
would be restored to approximately the original ground level with uncontam-
inated soil, contoured for surface drainage, and revegetated.

The no action alternative (Alternative 2) would consist of taking no
remedial action at the tailings site [or] vicinity properties. The tail-
ings [pile] and [contaminated materials at the] vicinity properties
would remain in their present [locations] and would continue to be sus-
ceptible to erosion and unauthorized human removal [and thereby present
an increased health risk.]

Disposal of the tailings at the East Gold Basin site (Alternative 3)
would involve relocating all of the contaminated materials to Federal land
administered by the [U.S.] Bureau of Land Management (BLM), 2 road miles
southeast of the tailings site (Figure 1.2). This site [is currentlyl
used primarily for low density grazing of livestoci. The contaminated
materials would be consolidated and encapsulated in a partially below-
grade embankment and covered with silty clay and graded rock [in a man-
ner] similar to stabilization in place. The top of the finished embank-
ment would be approx)itely 45 feet above the surrounding terrain and ap-
proximately 2500 feet from a [developing] residential subdivision. The
original tailings site would be backfilled with uncontaminated soil, recon-
toured to ([approximate the original grade], revegetated, and released
for unrestricted use.

Disposal of the tailings at the Chance Gulch site  (Alternative 4)
would be identical to Alternative 3 except that the site is located about
6 road miles southeast of the tailings site (Figure 1.2). The site is
Federally owned, administered by the BLM and used for low density grazing
of livestock. The finished embankment would be 2.5 miles from the nearest
residence. The original tailings site would be backfilled, regontoured to
[approximate the original grade], revegetated, and released for unre-
stricted use. ) .

A11 of the alternatives[,] except Alternative 2 (no action)(,] in-
clude remedial action at the off-site vicinity properties.

IMPACT SUMMARY

This section contains a quantitative comparison of the. impacts of the
[various] alternatives (Table 1.1 at the end of this section) and a

3
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brief discussion of the major differences between the alternatives. The
impacts presented in. Table 1.1 and the remainder of this chapter are based
on conservative impact assessment methods and represent a realistic upper
limit of the severity of the potential impacts of each alternative.

Stabilization in place - (Alternative 1)

The implementation of this alternative would reduce the radiological
hazard of the site to a level consistent with EPA standards and would en-
sure the integrity of the site for a minimum of 1000 years. The tailings
would remain just outside the city of Gunnison, and 32 acres of land would
be subject to restricted use.

(It should be noted that the primary hazard to the long-term
integrity of stabilization in place is the potential impact from fisoding
and stream channel migration. A flood analysis was performed considering
the geosorphic conditions of the site. The results of this anaiysis have
been incorporated into the planned remedial action design to assure that
adequate size and quantity of rock protection are provided to prevent
undermining or erosion of the tailings embankment.]

The shallow ground water beneath and adjacent to the Gunnison tail-
ings pile [has] been contaminated by water filtering through the pile
and [possibly] by seasonal rises [of] ground water into the pile.
Data collection and modeling of the ground water are not complete. Follow-
ing completion of these activities, a decision will be made on the need
and cost effectiveness of ground-water restoration or other mitigative
measures. ‘

No‘action (Alternative 2)

Selection of the no action alternative would not be consistent with
the intent of Congress in UMTRCA (PL95-604) and would not result in DOE's
compliance with the EPA standards (40 CFR Part 192). This alternative
would result[, in time,] in the dispersion of the tailings over a wide
area by wind and water erosion. Ground water would continue to be
contaminated(, end] tailings would not be protected against unauthurized
removal by humans. Unauthoriied removal and use of the tailings could
cause significant radiological contamination of other areas and could
result in sigrificant public health impacts.

East Golid Basin (Alternative 3)

The major differences‘ between the disposal at the East Gold Basin
site and stabilization in place are:

o The East Gold Basin site 1is [a&] more remote [location on)
Federal land[,] 2 road miles southeast of Gunnison and about
2500 feet from a growing residential development.

GUN EA, Draft, December 1984
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o The East Gold Basin alternat[ive] wouid result in fewer predic-
ted public health impacts over the next 1000 years[, (0.29]
v?rsus] [0.66] excess cancer deaths [for stabflization in
place.

o The East Gold Basin [alternative] would have a slightly greater
impact on remedial action worker health, water consumption, non-
radiological air quality, population, employment, and traffic
vo lumes.

o The East Gold Basin ([alternative] would have a much greater
impact on 2nergy consumption but less of an impact on mineral
resources.

o The East Gold Basin [alternative] would cost almost $3 million
more than stabilization in place (311,500,000 versus $8,850,000).

Chance Gulch (Alternative 4)

The impacts and benefits of the Chance Gulch alternative are about
the same as the East Gold Basin alternative except that:

o The Chance Gulch site is [al] more remote [location on] Federal
land[,] approximately 6 road miles from Gunnison and 2.5 miles
from the nearest r2sidence.

[o The Chance 6ulch alternate site would result in fewer predicted
psblic he&lth iwpacts over the next 1000 years (0.14 versus 0.56
excess cancer deaths for stabilization in place.)]

o The Chance Gulch ([alternative] would have a less intense impact
on traffic volumes[, but [these impacts would occur] over a
Tonger period of time.)

o The cost of the Chance Gulch alternative is about $3 million more
than the East Gold Basin alternative and [about] $6 million more
than the cost of stabilization in place.
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Table 1.1 Quantitative comparison of alternatives {Continued)
Environmenta? 1
compenent[/] £SJtabilization 2 3 4
[alternative] in place No action East Gold Basin Chance Gulch
fal No impact at[']

¥ater resources

Gradual reduction
in existing cont-
aminalnt] levels;
additional study
needed to deter-
mine need for
aguifer restoration

[Continued] degra-
dation of the local
surface and ground
waters - reduced use
of ground water

No impact at East
Gold Basin site -
Gradual reduction in
contaminant levels
at Gunnison site(;2
additional study
needed to determine
need for aquifer
restoration

Chance Gulch site -
Gradual reduction

in contaminant
levels at Gunnison
site; additional
study need to deter-
mine need for
aquifer restoration

33,450,000 gallons

[#ater consumption 23,320,000 gallons None 27,028,000 gallons

Air quality 91 ug/m3 increase None 108 ug/n3 increase - 171 ug/g3 increase

{non-radiological) in TSP - slight in TSP - small in- in TSP - small

(24 hr. maximum) increase in fuel crease in fuel combus- - increase in fuel
combustion pollutants tion pcllutants - combustion poli-
- siightly exceeds exceeds TSP standards utants - exceeds
TSP standards (during] [during construction] TSP standards
[construction period) [period] [during construction]

. (period]

Wildlife Permanent loss of 32 None Permanent loss of 33 Permanent loss of
acres of habitat acres of habitat 38 acres of habitat

Vegetation Same: as above None Same 2s above Same as above

[3site specific ground water data collection would be conducted to verify the ansence of shaliow ground water if
either of these sites is selected.]
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Yeoie :.1 Quantitative comparison of alternatives

Environmental 1
component[/] [S)tabilization 2 3 4
(aiternative) in place Ko action East Gold Basin Chance Gulch
$ite worker health 0.00(43] deaths None 0.00[68] deaths 0.00[81] deaths

from cancer
13.4 equipment
use inju-ies

from cancer
20.8 equipment
use injuries

from cancer
24.8 equipment
use injuries

#Public heaith

[0.027] deaths in

10 years and [0.66]

deaths in 1000
years from cencer

(0.105] deaths in
10 years and [10.5]
deaths in 1000

years from cancer -

assumes no disper-
sion of tailings

0.0[23) deaths in
10 years and 0.2[9]
deaths in 1000
years from cancer

*Health impacts are calculated for a constant population (See Section 4.1.4).

0.0[20] deaths in 10
years and 0.1(4]
deaths in 1000
years from cancer

Mineral resources

Consumption of
841,000 cy of cover
materials (silty
clay, it run rock)

Kene

Consumption of
680,000 cy of cover
materials (silty
clay, pit run rock)

Consumption of
716,500 cy of cover
materials (silty
clay, pit run rock)

Soils

88 acres
disturbed

Continuously in-
creasing area of
contaminated soils

135 acres disturbed

140 acres disturbed

N Y L IR | L
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Table 1.1 Quantitative comparison of aiternatives (Continued)
Environmental 1
component(/ [S]tabilization 2 3 4
[alternative] in place No action East Gold Basin Chance Gulch
Threatened and None None None anticipated[b] None anticipated[b]
- endangered species :
Archaeological None None None anticlpated[b]' None anticipated[b]
resources
Aesthetic Pile noticeable to None Pile noticeable to Pile not visible to
resources persons passing by persons passing by and populated areas -
but subordinate to to a growing housing subordinate to
regional view - can development - subordi- regionai view
not be seen from nate to regional view
town of Gunnison - visible to elevatad
portions of the town
of Gunnison
Cultural/historic None None None None
resources

[b151te-specific surveys would be conducted to verify the absence of threatened and endangered specfes
and archaeological resources if either cf these sites is selected.
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Table 1.1 Quantitative comparison of alternatives (Continued)

Environmental i
component([/ {Sitabilization 2 3 4
falternative] in place No action East Gold Basin Chance Gulch
Noise 67 dB at nearest resi- None 61 dB [during daytine] Background level
dence during daytime at nearest residence at nearest residence
- annoyance but no to East Gold Basin to Chance Gulch site
hearing impacts site - same impact same impact as SIP
as SIP at Guanison at Gunnison site -
site - 84 dB along 84 dB along transpor-
transportation route tation route during
during truck . _sage truck passage [-
(- annoyance] annoyance)
Land use Restricted use nf 32 Restricted use of Restricted use of Restricted use of
acres near the town 56 acres; contin- 32 acres; present 32 acres; present
of Gunnison; no uously increasing use is low-density use is low-density
limitation on develop- area unsafe for grazing and wildlife grazing and wildlife
ment of adjacent lands human use habitat - release of habitat - release of
[current tailings) Ccurrent tailings]
site for unrestricted site for unrestricted
use use
Pcpulation Short-ierm increase None Short-term increase Short-term iacrease
of 87 persons; 1.4% of 114 persons; 1.9% of 111 persons; 1.7%
of Guanison's popu- of Gunnison's popu- of Gunnison's popu-
lation lation letion .
Employment (Direct employment: None (Direct employment:] [Direct employment:)
average of 65 persons Average of 78 persons Auerage of 74 persons
for 1.5 years[;] peak for 2 years[;] peak for 2.5 years(;] peak
of 102 persons - of 111 persons - - of 108 persons -
indirect employment indirect employment indirect esployment
of 71 persons of 78 persons of 76 persons
T it [ U T e L e It T L SR LA B R I |
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Table 1.1 Quantitative comparison of alternatives (Concluded)
Envirommental 1 .
component(/] [S1tabilization 2 3 4
{aiternative)/ in place No action East Gold Basin Chance Gulch
Sccial services [Kegligibie Kegligibie Negiigible Negligible]
'Transportation Average 543 trips per None Average 695 trips per Average 586 trips
networks day on Gold Basin Rd. day on Gold Basin Rd. per day on Gold Basin
(2-1ane, lightly trav- (2-1ane, lightly trav- Rd. (2-lane, lightly
elled) during 18 months elled) during 24 months travelled) during 30
- 1,020 trips per day B - 1,272 trips per day months - 1,067 trips
during peak month; 0.01 during peak month; 0.03 per day during peak
traffic fatalities; traffic fatalities; month; G.07 traffic
0.20 traffic injuries 0.44 traffic injuries fatalities; 1.11
traffic injuries
Energy resources Consumption of 800,0G0 None Consumption of Consumption of 1,894,000
gallons of fuel and . 1,434,000 gall ans of gallons of fuel and
216,000 kwh electric- fuel and 293,000 kwh 621,000 kwh electricity
ity electricity
Costs ($) $8,850,000 None $11,500,000 $14,600,000
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2.1

2.0 [STABILIZATION IN PLACE] AND THE ALTERNATIVES T0 IT

NEED FOR THE ACTION

2.1.1

Background

In response to public concern over the potential public
health hazards associated with uranium mill tailings and the asso-
ciated contaminated material left abandoned or otherwise uncon-
trolled at inactive processing sites throughout the United States,
Congress passed the Uranium Mill Tailings Radiation Control Act of
1978 (UMTRCA), Public Law 95-604, which was enacted into law on
November 8, 1978. In UMTRCA, Congress acknowledged the potential
health hazards associated with uranium mill tailings and identi-
fied 22 sites that were in need of remedial action. The Gunnison
site is one of these 22 sites.

Title I of UMTRCA authorizes the U.S. Department of Energy
(DOE) to enter into cooperative agreements with affected states
and Indian tribes to clean up those inactive [mill1] sites contam-
inated with uranium mill tailings, requires the Secretary of the
DOE to designate sites to be cleaned up, requires the U.S. Environ-
mental Protection Agency (EPA) to promulgate standards for these
s:teszN;?? defines the role of the U.S. Nuclear Regulatory Commis-
sion .

Effective October 19, 1981{,]1 the DOE and the State of
Colorado entered into a cooperative agreement under UMTRCA. The
cooperative agreement sets forth the terms and conditions for the
DOE and State cooperative remedial action efforts including the
DOE's development of a remedial action plan (with the concurrence
of the State), the preparation of an appropriate environmental
document, real estate responsibilities and other concerns.

The EPA published an Environmental Impact Statement (EIS)
(EPA, 1982) on the development and impacts of the standards (40
CFR 192) and issued final standards (48 FR 590-604) on January 5,
1983, to become effective on March 7, 1983. In developing these
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® and that "a second-
ary objective should be to reduce the radon emissions from the
piles.* A third cbjective should be “the elimination of signif-
icant exposure to gamma rauiation from tailings piles.* Appendix
A contains a detaiied discussion of the EPA standards.

All remedial actions performed under the UMTRCA must be done
in accordance with these standards and with the concurrence of the
NRC. The NRC has not and does not intend to issue regulations ap-
plicable to the remedial actions at the inactive uranium process-
ing sites but will issue licenses for the long-term maintenance
and surveillance (including monitoring) of the disposai site after

13
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2.1.2

2.1.3

the cleanup work is complete. These licenses may require the DOE
or other Federal agency having custody of the site to perform such
surveillance, maintenance, and contingency measures as necessary
to ensure continued compliance with the EPA standards.

The remedial action process

The remedial action process for the Gunnison site began with
site characterization and will conclude with a long-term mainten-
ance and surveillance program. Preliminary radiological investiga-
tions and engineering assessments have been completed and pub-

‘lished. Currently, a series of six related studies that address

the site-specific engineering concepts, maintenance and surveil-
lance requirements, and licensing are under preparation. The
anticipated publication schedule for each of these documeiits is
shown in Table 2.1.

Table 2.1 Document publication schedule - Gunnison

Scheduled
Document publication date
Processing Site Characterization
Report September, 1984
Remedial Action Plan (including [July, 1985]
Health and Safety Plan,
Radiological Support Plan,
and Site Conceptual Design)
Site Design Criteria [July, 1985]
Final Design and Specifications [March, 1986]
Site Licensing Plan ~ 19872
Site Maintenance and a
Surveillance Plan 1987

3pssumes construction start in April, 1986.

The Gunnison site

The Gunnison site is located on private land adjacent to the
Gunnison County airport just outside the city [limits] of Gunni-
son, Colorado (Figures 2.1 and 2.2). The site is located on allu-
vial deposits of the Gunnison River and Tomichi Creek, 1.5 miles
east of their confluence. The designated site covers approxi-
mately 56 acres.

14
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The regional topography consists of a narrow river valley
bounded by high mountain peaks which rise more than 5000 feet
above the valley. The climate is cool and dry with an average an-
nual precipitation of 11 inches per year. The vegetation in the
river valley is predominately cottonwoods, willows, and grasses.
The vegetation changes to predominately sagebrush and then to
pinon/juniner as the elevation increases along the sides of the
surrounding mountains,

The uranium mill was operated for four years from 1958 to
1962. During this period, the mill processed approximately
540,000 tons of uranium ore [using] an acid-leach process. Re-
maining at the site are two of the original mill buildings, a
water tower[,] and the tailings pile. Tailings are the residue
of the uranium ore processing operations and are in the form of
finely ground rock, much 1ike sand. The rectangular tailings pile
measures 1180 feet by 1440 feet and has a maximum thickness of
1(7] feet. The pile contains approximately 492,000 cubic yards
of tailings and covers 35 acres. The pile has a 0.5-foot cover of
uncontaminated gravel, sand and silt[,] and a sparse cover of ve-
getation. The total amount of contaminated materials including
the tailings, soiis beneath and adjacent to the tailings and at 14
vicinity properties (off-site 1locations) 1s estimated to be
812,000 cubic yards.

The principal hazard associated with the tailings piles re-
sults from the production of radon, a radioactive gas, from the ra-
dioactive decay of the radium contained within the tailings.
Radon can move through the tailings into the air. Inhalation of
radon and its radioactive decay products can cause lung cancer if
the concentrations of radon are high enough and the time of expo-
sure long enough.

Cancers can also occur in other organs as a result of expo-
sure to gamma radiation and from the consumption of contaminated
food and water. If the tailings and the associated contaminated
materials are not properly stabilized, natural processes such as
wind and water erosion or removal of the material by man could
spread the contamination and increase the potential public health
hazard.

Purpose

This environmental assessment is prapared pursuant to the
National Environmental Policy Act, which requires Federal agencies
to assess the impacts that their actions may have on the environ-
ment. This environmental assessment examines the short-term and
long-term effects of the DOE proposal to perform remedial action
at the Gunnison sita. Various alternatives to the DOE proposal
are also examined.

DOE will use the information and analyses presented here to

determine whether [these] alternative[s] will have a signifi-
cant impact on the environment. If the impacts are determined to

17
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2.2

be significant, a more detailed document called an “Environmental
Impact Statement” will be prepared. If the impacts are not judged
significant, the DOE may issue an official "finding of no signifi-
cant impact," and implement the preferred alternative. These pro-
cedures and documents are defined in regulations issued by the
Council on Environmental Quality (CEQ) in Title 40, Code of Feder-
al Regulations, Parts 1500 through 1508.

Chapter 2 describes the alternatives. Chapter 3 discusses
the present condition of the environment. Chapter 4 assesses the
environmental impacts of [each of the] [remedial action] aiter-
native(s]. This document does not contain all of the details of
the studies on which it is based. The details are contained in
the appendices at the end of this document and in the referenced
supporting documents.

In summary, remedial action at the Gunnison site is needed to
minimize or eliminate the potential health hazard produced by the
radioactive materials 1in the tailings piles and associated off-
site materials. The U.S. Congress has mandated that remedial ac-
tio? be performed, and EPA has issued standards applicable to such
actions.

STABILIZATION IN PLACE (SIP) AT THE GUNNISON SITE

The ([stabilization in place] alternative for the Gunnison site [in=
cludes stabiiizing)] the pile above the existing grade on the south side
of the present site. A1l contaminated material around the pile and at the
vicinity properties would be relocated to the site. A [random fill sub-
base, sandy gravel capillary break, and a-clay] filter layer would be cén-
structed to form a foundation and isolate the tailings above g~ound water.
The tailings and other contaminated material placed on top of the founda-
tion would be covered with silty clay to inhibit radon exhalation and

water infiltration, and a rock cover would be placed on top to inhibit ero~

sion and discourage human intrusion.

The design [for stabilization in place] was developed to comply
with the EPA standards (Appendix A). The following is a summary of the
major features of the design. Additional details are contained in
Appendix B and the draft Remedial Action Plan and Site Conceptual Design
for Stabilization of the Inactive Uranium Mill Tailings Site at Gunnison,
Colorado (DOE, 1984).

Design objectives

The purpose of the remedial action is to stabilize and control the
uranium mill tailings and associated contaminated material in a manner
which complies with EPA standards (Appendix A). Consistent with these
standards, and project objectives, the following major design objectives
were established:

0 Reduce the average radon flux from the site to 20 pCi/mzsec or
0.5 pCiN outside the disposal site.

18
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~ 0 Design controls to remain effective for up to 1000 years, to the
T‘ extent reasonably achievable, and, in any case, for at least 200

' ) years. Appendix B contains details concerning the stability of
the design. .

0 Prevent inadvertent human intrusion into the stabilized tailings.

0 Minimize burrowing by animals and plant root penetration into the
- « stabilized tailings.

0 Ensure that existing or anticipated beneficial uses of ground and
surface water are not' adversely affected.

- 0 Reduce contaminant levels of Ra-226 in areas released for unre-

. stricted use [and at vicinity properties] to 5 pCi/g averaged on

- the first 15 cm of soil below the surface, and 15 pCi/g averaged
on 15 cm thick layers of soil more than 15 c¢cm below the surface.

o ([Undertake] reasonable effort[s to] reduce radiation levels in
habitable buildings (including vicinity priperties) to 0.02 WL or
in any case to 0.03 WL (includes background; gamma will not exceed
background by more than 20 microR/hr).

0 Minimize the land area to be utilized by the final disposal area.

o Protect against releases of contaminants from the site during
construction.

o Minimize areas disturbed during construction and minimize Chu-
- man] exposure to contaminated materials.

- ~ Major construction activities

- | The major construction activities involved with this [alternativel
are:

Site preparation

- 0 Grubbing and clearing (as necessary), erection of a temporary secu-
rity fence, demolition of existing structures, and any necessary
upgrading of existing roads.

[

o Construction of a waste-water [retention basin] to protect
against release of contaminants from the site during construction.

o Construction of drainage control measures to direct all generated
waste-water and storm-water runoff to the [retention basin]
during construction activities.

i

i

- o Installation of measures to control erosion from all disturbed ar-
eas during remedial action.

i

(o Decontamination (replacement, or compensation) of existing struc-
tures on the site.]

i ”"\ il
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Foundation

o Excavation of contaminated material from a portion of the dispos~
al site.

(o] Placement of uncontaminated fill into the excavated disposal
site to [provide a base for the tajlings that is above the ground-
water level.]

o Placement of a l-foot-thick [sandy gravel] capillary break [fol-
lowed by a] 2-foot-thick clay filter layer above the subbase
[backfi11] materials. ‘

Tailings relocation

o Consolidation of contaminated materials from the windblown and ore
storage areas onto the existing tailings site.

o Final excavation and placement of tailings and all contaminated ma-
terials from the windblown areas, ore storage area, mill site, vi=
cinity properties, and beneath the existing tailings pile onto the
foundation layers.

o Even[ly] distribut[e placement] of the demolition debris [(de~
molished buildings, etc.)] throughout the lower lifts of the tail-
ings embankment.

Cover placement

o Placement of a 5-foot-thick silty clay cover over the tailings em-
bankment to inhibit water infiltration [and] radon exhalation.

Erosion protection

o Emplacement of rock over the radon cover for erosion protection
[a?d ]to minimize plant root penetration and burrowing by ani~
mals.

[o Emplacement of large rock along the north and east toe of the
embankment. ]

Site restaration

o0 Backfilling, final grading for drainage control, and revegetation,
as required, of all areas disturbed during remedial action.

o Construction of an unpaved access road looping the toe of the
embankment .

o Installation of permanent fencing to discourage inadvertent human
intrusion.

Borrow material (radon cover, rock, [sond, gravel] and fill) would
be obtained from the three borrow sites shown in Figure 2.3. Material for

20
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the radon cover would be obtained from borrow site 1; rock for erosion
protection [and a sandy gravel capillary break] would be obtained from
the Valco gravel pit (an existing private sand and gravel operation); and
fi1l material would be obtained from borrow site 6.

Description of final condition

The completed site would be an embankment located on the southern por-
tion of the existing site [(Figure 2.4)].

The top of the embankment would be gently sloped (convex) (2 percent)
and would be approximately 45 feet above the surrcunding terrain., Side=
slopes would have a maximum slope of 5 horizontal to 1 vertical (20 per-
cent) (Figure 2.5).

The ([containment structure] would be [convex and] covered with 5
feet of compacted silty clay and then protected by a layer of 2 feet of
graded rock on the sideslopes and 1 foot on the topslopes. The graded
rock would tie into [a thickened layer of buried rock at the toe of the
embankment. An] unpaved access roadl, placed on top of the thickened
rock layer,] would loop the toe of the embankment inside a 6-foot-high
security fence. The area adjacent to the site would be graded to divert
surface runoff away from the stabilized embankment.

After decontamination, the remaining areas (northern portion) of the
existing site would be filled with uncontaminated fill to a level compat-
ible with the surrounding terrain, recontoured to promote drainage, and
revegetated.

Radon control

Control of radon emissions from the stabilized embankment to meet the
EPA design standards would be accomplished through a combination of tech-
niques including the following:

o Placing lesser contaminated soils and windblown soils over the
tailings.

o Decontamination of a large portion of the present site by excavat-
ing and placing contaminated material in the embankment.

o Placing a 5-foot thick compacted silty clay cover over the tail-
ings and contaminated materials.

Long-term stability

To protect against water erosion and slope failure, the embankment
[would be covered with a layer of graded rock with] slopes limited to 5
horizontal to 1 vertical (20 percent). The top of the embankment would be
gently sloped (2 percent) to promote drainage. Safety factors for slope
failure were calculated to be 2.5 (DCE, 1984).

na
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- [The remedial action has been designed to ensure that the disposal
site would withstand the forces of the Probable Maximum Flood (PMF)
resulting from a Probable Maximum Precipitation (PMF), the Maximum Credi-
ble Earthguake (MCE) and other erosive forces for 1000 years.

The maximum PHF flow rate was calculated to be 371,000 c¢fs at the con-
fluence of the Gunnison River and Tomichi Creek; a peak flow rate of
205,000 cfs occurs on the Gunnison River and a peak flow rate of 169,000
cfs occurs on Tomichi Creek. The timing of the PHF flows in the Gunnison
River and Tomichi Creek are such that the pesk flows do not reach the con-
fluence simultaneously. Thus, the PHF at the confluence is slightly less
than the sum of the two tributary PMFs.

The MCE was estimated to be approximately 5.75 on the Richter scale
and would generate a ground acceleration of 0.15g.

The erosive forces on the stabilized embankment were based on a one
hour PMP rate of eight inches. The PHP rate was then used to calculate
the maximum rainfall intensity based on the times of concentrations for
flow across the top of the stabilized pile and down the side slopes. The
calculated intensities were 43 and 40 inches per hour respectively.

The primary hazard to the long-term integrity of the site are the po-
tential impacts from flooding and stream channel migration. Complete de-
tails of the flood analysis with geomorphic considerations are contained
in Appendix D. Additional details on other natural hazards to long-term
stability are contained in Appendix B.]

Ground-water protection T

The alluvial aquifer in the Gunnison River Valley is the major source
of potable water in the area. While the wells for the City of Gunnison
are to the north and upgradient of the tailings pile, there are at least
nine shallow wells downgradient of the pile which are within the plume of
contaminated water attributed to the tailings. The uranium concentrations
in these wells ranges from 0.009 to 0.068 mg/1 ground concentrations and
the sulfate concentrations range from 46 to 191 mg/l. Percolation of
rainfall and snow melt through the pile plus the partial inundation of the
tailings pile during seasonal high ground-water periods carry additional
contaminants into the ground water annually. The magnitude and extent of
this contamination are discussed in detail in Appendix D.

Two major design features would serve to reduce the ground-water con-
tamination. First, the final embankment cover system would be much Tless
permeable than the present tailings pile and would reduce surface-water in-
filtration into the tailings. Thus the driving force for leachate produc-
tion and further percolation of contaminants into the ground water would
be greatly [reduced]. Second, the foundation of the embankment would
physically separate the contaminated materials from the water table by at
least 5 feet. Additionally, the bottom of the tailings embankment would
fnclude a ([clay] layer that is only slightly more permeable than the
cover system [as well as] a [sandy gravel] capillary break between the
tailings and the subbase. These features would also inhibit the potential
for leaching of soluble contaminants and subsequent migration via either
ground-water intrusion or capillary action.
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A minor amount of seepage from the embankment would occur as a result
of the redistribution of moisture within the tailings. However, the vol-
ume of ground-water flow beneath the embankment and the resultant high di=
lution would minimize the impact of this seepage.

Data collection and modeling of the ground-water contamination at and
adjacent to the Gunnison site are not complete. Following completion of
these activities, a decision will be made on the need and cost effective-
ness of ground-water restoration or other mitigative measures. [A preli-
minary analysis of mitigative measures, including aquifer restoration, is
presented in Appendix D.2.] ‘

Personnal, consumption, volumes, and cost estimates and schedules

Estimates of personnel requiremehts, energy and water consumption,
earthmoving volumes, and costs and schedules are contained in Section 2.4.
Adaitional detaiis are contained in Appendix B.

ALTERNATIVES TO [STABILIZATION IN PLACE]

Alternative 1, stabilization in place at the Gunnison site, was dis-
cussed in the previcus section. Alternatives 2 through 4 are discussed in
this section. These alternatives include: no action (Alternative 2), dis-
posal at the East Gold Basin site (Alternative 3), and disposal at the
Chance Gulch site (Alternative 4).

The Council on Environmental Quality regulations (40 CFR Parts 1500
through 1508) require that all environmental assessments address the no ac-
tion alternative. The alternative disposal sites (East Gold Basin and
Chance Gulch) were selected through the site selection process discussed
i? Section 2.6. Figure 2.6 shows the location of the alternative disposal
sites.

The design objectives for all of the alternatives, except for the no
action alternative, are identical to those objectives selected for stabili-
zation in place. These design objectives are discussed in Section 2.2 and
Appendix B.

The engineering designs for the alternate sites are based on existing
published data. If one of the alternative sites was to be selected, addi-
tional site-specific data would be obtained before final engineering de-
signs are prepared.

A1l of the alternatives except the no action alternative (Alternative
2) include remedial action at the estimated 14 vicinity properties.
Engineering support calculations for remedial action at the vicinity prop-
erties are included in Appendix B. These estimates are included in the
text of the document only when they make an appreciable contribution to
the overall project estimates.
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2.3.1

2.3.2

No action (Alternative 2)

This alternative consists of taking no steps toward remedial
action at the tailings site or the vicinity properiies. The tail-
ings pile and vicinity properties would remain in their present
condition and would continue to be subject to dispersal by wind
and water erosion and unauthorizad removal by man. The selection
of this alternative would not be consistent with the intent of
Congress in UMTRCA (PL95-604) and would not result in DOE's compli-
ance with the EPA standards (40 CFR Part 192).

Disposal at the East Gold Basin site

The East Gold Basin site is located 2 road miles south of the
Gunnison site on Federal land administered by the Bureau of Land
Management (Figures 2.6 and 2.7). The area surrounding the site
[currently] is used for 1low-density grazing of livestock. A
housing development is under construction [about] 2500 feet west
of the East Gold Basin site.

Major construction activities

The East Gold Basin alternative consists of moving the tail-
ings and contaminated materials from the Gunnison site and adja-
cent areas, and consolidating the materials into a gently con-
toured embankment at the East Gold Basin site.

A disposal area would be constructed partially below grade at

'this site. The surface materials removed from the area would be

stockpiled and used later as a part of the cover system. All
soils stockpiled during remedial action would be contoured into a
low flat-topped embankment and seeded to protect against wind and
water erosion during remedial action.

The contaminated materials would be topped with a 5-foot-
thick silty clay cover to control radon exhalation and [to] inhi-
bit water infiltration. The cover would be capped with rock to
protect against wind and water erosion. This alternative would in-
volve the following major construction activities.

At the existing site:

Site preparation

0 Grubbing and clearing, erection of a temporary security
fence, and upgrading of existing roads.

o Construction of a waste-water [retention basin] to

protect against the release of contaminants from the site
during construction.
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o Construction of drainhge control measures to direct all
generated waste-water and storm-water runoff to [a reten-
tion basin] during construction activities.

o Installation of measures to control erosion and sediment
transport from all disturbed areas during construction.

o Decontamination[, replacement, or cospensation of] ex-
isting structures on the site.

Tailings relocation

o Consolidation of contaminated materials from the windblown
areas and vicinity properties onto the existing tailings
site.

o Excavation of all tailings and contaminated materials from
the existing tailings pile, beneath the tailings pile,
windblown areas, mill site, ore storage area, and vicinity
properties.

Site restoration

0 Restoration [with uncontaminated fi11] of all excavated
areas of the existing site to a level compatible with the
surrounding terrain and regrading te ‘provide suitable
drainage control.

0 Revegetation of all disturbed areas as required.

At the East Gold Basin site:

Site preparation

o Construction of a 0.8-mile haul road to the new site.

o0 Grubbing and clearing, and erection of a temporary secur-
ity fence.

o Construction of a waste-water [retention basin] to pro-
tect against the release of contaminants from the site
during construction.

o Construction of drainage control measures to direct all
generated waste-water and storm-water runoff to the [re-
tention basin] during construction activities.

o Installation of measures to control erosion and sediment
transport from all disturbed areas during construction.
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Foundation

o Excavation below grade at the disposal area and stockpil-
1ing of the surface materials.

0 Placement of a 1l-foot-thick [sandy gravel] capillary
break and a 2-foot-thick clay filter layer.

Tailings relocation

0 Placement and consolidation of the tailings and contaminat-
ed materials at the new disposal area into a gently con-
toured embankment.,

Cover placement

o Placement of a 5-foot-thick silty clay cover over the tail-
ings embankment to 1inhibit water infiltration [and]

radon exhalation.

Erosion protection

o Emplacement of rock over the radon cover for erosion pro-
tection [and to winimize plant root penetration and
burrowing by animals.]

Site restoration

0 Backfilling, final grading for drainage control, and reveg-
etation, as required, of all areas disturbed during remedi-

al action.

o Construction of an unpaved access road loopihg the toe of
the embankment.

o Installation of permanent fencing to discourage inadver-
tent human intrusion.

Borrow material (radon cover, [rock, sand,) gravel, and
fi11) would be obtained from the three borrow sites shown in
Figure 2.3. Material for the radon cover would be obtained from
the material excavated at the East Gold Basin site and from borrow
area l; rock for erosion protection (and sandy gravel for the cap-
11lary break] would be obtained from the Valco gravel pit (an ex-
isting private sand and gravel, operation) and fil1l material would
be obtained from borrow [site] 6.
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Description of final condition

The completed site would be an embankment on the southwest
quarter of the disposal site and would cover approximately 32
acres.

The below-grade excavation would extend to a depth .of 5 feet.
The bottom 3 feet would consist of capillary break and filter lay-
er materials. The contaminated material would be placed on the
filter layer and would be covered with 5 feet of silty clay
(Figure 2.8).

The top of the completed embankment would be gently sloped (2
percent) to promote drainage and w-uld be approximately 45 feet
above the surrounding terrain. Side slopes of the embankment
would gave a maximum slope of 5 horizontal to 1 vertical (20
percent).

The rock ernsion barrier would tie into an access road which
would loop the toe of the embankment. A security fence with warn-
ing signs would enclose the embankment and roadway. Drainage chan-
nels adjacent to the embankment would provide drainage and divert
surface runoff around and away from the embankment.

After completion of the embankment at the new site and decon-
tamination at the present site, the disturbed areas at each site
would be restored with uncontaminated fi11 to a level compatible
with the surrounding terrain, recontoured as necessary for surface
drainage, and revegetated as required.

Radon control

Control of radon emanation from the existing site would be ac-
complished by relocating all of the tailings and contaminated mate-
rials to the East Gold Basin site. Control of radon emissions
from the stabilized embankment at the new site would be accom-
glished through a combination of techniques including the follow-

ng:

0 Placing lesser contaminated soils and windblown sGils over
the tailings.

0 Placing a 5~foot-thick silty clay cover over the tailings
and contaminated materials.

Long-term stability

To protect against water erosion and slope failure, the em-
bankment slopes would be 1limited to 5 horizontal to 1 vertical
(20 percent). The top of the embankment would be gently sloped (2
percent) to promote drainage. Safety factors for slope failure
were calculated to be 2.5.
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2.3.3

To protect the stabilized pile from the impact of a highly un-
likely Probable Maximum Precipitation (PMP), the embankment would
have a layer of rock as part of the cover system. The rock sizes
are designed to remain intact during and following a PMP. The
rock sizes would be the same as those discussed in Section 2.2.

Due to the height of the embankment, wind velocities at the
site, and final embankment contouring, the embankment would be sub-
ject to erosion from wind. The same rock layer used to protect
agaiqst water erosion would protect the embankment against wind
erosion,

Since there are no major drainages near this site, flood pro-
tection and stream meander are not considerations under this alter-

native.

Ground-water protection

(There 1s a potential] that ground water exists in the sur-

face soils at the East Gold Basin site. Stabilizing and covering
the radioactive materials would inhibit water infiltration through
the embankment thereby limiting downward migration of contami-
nants. The combination of the capillary break and the relatively
impermeable clay filter beneath the embankment would also limit

the ‘migration of contaminants into any local aquifer. Therefore, .

additional protection measures against contaminant transport are
not considered necessary for this remedial action alternative. On-
site data would be obtained to verify the absence of shallow
ground water if this alternative is selected.

Data collection and modeling of the ground-water contamina-
tion at and adjacent to the Gunnison site are not complete. Fol-
lowing completion of these activities, a decision will be made on

the need and cost effectiveness of ground-water restoration or oth-

er mitigative measures.

Personnel, consumption, volumes, and cost estimates and
schedules

Estimates of personnel requirements, energy and water consump-
tion, earthmoving volumes, and costs and schedules are contained
in Section 2.4. Additional details are contained in Appendix B.

Disposal at the Chance Gulch site

The Chance Gulch site is located 6 road miles southeast of
the Gunnison site on Federal land administered by the Bureau of
Land Management (Figures 2.6 and 2.9). The area surrounding the
site is used for low~density grazing of livestock. The nearest
residence is approximately 2.5 miles to the west.
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Major construction activities

The Chance Gulch alternative consists of moving the tailings
and contaminated materials from the Gunnison site and adjacent ar-
eas, and consolidating the materials into a gently contoured em-
bankment at the Chance Gulch site.

The disposal area would be constructed partially below grade
at this site. The surface materials removed from the area would
be stockpiled and used later as a part of the cover system. All
soils stockpiled during remedial action would be contoured into a
low flat-topped embankment and seeded to protect against wind and
water erosion during remedial action.

The contaminated materials would be topped with a 5-foot-
thick silty clay cover to control radon exhalation and inhibit wa-
ter infiltration. The cover would be capped with rock to protect
against wind and water erosion. This alternative would involve
the following major construction activities.

At the existing site:

The Chance Gulch alternative would require the same construc-
tion activities at the Gunnison site as listed for the East Gold
Basin. alternative (Section 2.3.2).

At the Chance Gulch site:

This altrrnative requires the same construction activities as
the East Golg Basin alternative except that 4.4 miles of haul road
would be constructed [,] primarily across Federal land adminis-
tered by the Bureau of Land Management [which is currently] used
for low-density grazing of livestock.

Borrow material (radon cover, gravel, and fill) would be ob-
tained from the three borrow sites shown in Figure 2.3. Material
for the =adon cover would be obtained from the material excavated
at the Chance Gulch site and from borrow site 1l; rock for erosion
protection would be obtained from the Valco gravel pit (an exist-
ing private sand and gravel operation) and fill material would be
obtained from borrow site 6.

Description of final condition

The completed site would be an embankment on the southwest
quarter of the disposal site and would cover approximately 32
acres. The essential features of the final configuration of this
alternative are the same as those described for the East Gold
Basin alternative (Section 2.3.2) and are shown in Figure 2.10.
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2.4

2.5

Radon control

Control of radon emanation for the Chance Gulch alternative
would be accomplished in the same manner as for the East Gold
Basin alternative (Section 2.3.2).

Long-term stability

The Chance Gulch alternative would incorporate the same mea-
sures to assure long-term stabil ity as the East Gold Basin alterna-
tive (Section 2.3.2).

Ground-water protection

The Chance Gulch alternative would incorporate the same mea-
sures for ground-water protection as the East Gold Basin alterra-
tive (Section 2.3.2).

Personnel, consumption, volumes, and cost estimates and
schedules

tstimates of personnel requirements, energy and water consump-~
tion, earthmoving volumes, and costs and schedules are contained
in Section 2.4. Additional details are contained in Appendix B.
PERSONNEL, CONSUMPTION, VOLUMES, AND COST ESTIMATES AND SCHEDULES
Estimates of personnel requirements, energy and water consumption, ma-
jor earthmoving volumes, costs, and schedules for all alternatives are con=-
tained in Tables 2.2 through 2.5 and Figures 2.11 through 2.13.
REJECTED ALTERHATIVES

Disposal site selection

The U.S. Department of Energy (DOE) used an extensive process to lo-
cate, evaluate[,] and select alternat[e] disposal sites for the Gunni-
son tailings. The State of Colorado, Federal and local agencies, con-
cerned individuals, and industry representatives were contacted to locate
possible disposal sites. Private, state[,] and Federal lands were con-
sidered in the alternatfe] disposal site selection process (FBDU, 1977).

Originally, thirtean ([potential alternate] disposal sites were con-
sidered, and a reconnaissance survey was made of each. Seven of the origi=-
nal sites were subsequently eliminated from further consideration because
of disadvantages such as excessive haulage distance, steep terrain, exces-
sive surface drainage, and insufficient borrow material for the stabiliza-
tion cover. Between 1977 and 1981, three additional sites were identi=-
fied, and the resulting nine alternat[e] disposal sites were evaluated
further (FBDU, 1977, 1981).
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Tab1e 2.2 Personnel requirements

Description
of personnel

Stabilization
in place

No action

East Gold
Basin

Chance
Gulch

Site preparation
quipment operators
Truck drivers
Miscellaneous personnel

Supervisor/foremen
~ Total personnel

Foundation
quipment operators
Truck drivers
Miscellaneous personnel
Supervisor/foremen
Total personnel

[(Windblown] tailings relocation

quipment operators
Truck drivers
Miscellaneous personnel
Supervisor/foremen
Total personnel

Total tailings relocation
tEquipment operators
Truck drivers
Miscellaneous personnel
Supervisor/foremen

Total personnel

Cover placement
Equipment operators
Truck drivers
Miscellaneous personnel
Supervisor/foremen
Total personnel
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Table 2.2 Personnel requirements (concluded)

Description
of personnel

Stabilization

in place

No action

East Gold
Basin

Chance
Gulch

Erosion protection
Equipment operators
Truck drivers
Miscellaneous personnel
Supervisor/foremen

Total personnel

Restoration
Quipment operators
Truck drivers
Miscellaneous personnel
Supervisor/foremen
Total personnel

General supervision
Superintendent .
Field staff personnel
Field service personnel
Security personnel
Office personnel
Health physics &

monitoring personnel
Total personnel

Maximum at any one time

Average over duration

of construction activities

FunSo ﬂwmma

lmmwmmr—-

18

102
65

o

o

a‘NN:O\ :10—-'—-:&

’U’IN“U’INI—-‘

18

111
78

!U’INQU’IW’—'

22

108

74

40

dom

RIS

g

an

IR

o

e



(T2

}

!

Ul

il

Il

'hh o W ,u“

§

(1N}

-

L, uHI!_ -~

i

- Table 2.3 Energy and water consumption

Stabilization East Gold Chance

in place No action Basin Guich
Fuel (gallons) 803,000 1,434,000 1,894,000
E]ectricify (Kwh) 216,000 293,000 621,000
Water (gallons) 21,280,000 22,240,000 26,790,00C
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Table 2.4 Summary of major earthwork volumes

[Estimated] in-place volume (cubic yards)

Stabilization No East Gold Chance
Activity item in place action Basin Guich
Site preparation
0o New haul road
1. Base course 0 0 11,000 61,000
2. Gravel 0 0 4,700 26,000
Tailings relocation
0o Partial mcvement 67,000 0 35,000 35,000
0 Total movement 812,000 0 812,000 812,000
foundation
o Backfill 94,000 0 0 0
0o Excavation & stockpile 0 0 220,900 220,000
o Capillarv break 38,000 0 38,000 38,000
o Filter layer 75,000 0 75,000 75,000
Radon cover 209,000 0 209,000 209,000
Erosion protection 81,000 0 81,000 81,000
Site restoration 237,000 0 352,000 352,000
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Table 2.5 Summary of construction costs - Gunnison
remedial action alternatives

Cost (3000)

Stabilization No East Gold Chance

Activity item in place action Basin Gulch
Site preparation 1,080 0 1,430 2,260
Foundation 1,140 0 1,080 1,130
Tailings relocation 1,440 0 2,200 3,040
Radon cover 890 0 570 680
Erosion protection 700 0 720 820
Decontamination 60 0 120 120
Site restoration 1,120 0 1,630 1,630
Security . 80 0 70 70
Supervisory & field services 2,340 0 _3,680 _4,850
Construction total 8,850 0 11,500 14,600
Vicinity properties 1,033 0 _1,033 1,033
Total 9,883 0 12,533 15,633

These estimates do not include the costs of:

0 property acquisition[.]

o engineering design(.]

0 construction management except for field supervision[.]

o overall project management[.]

o long-term maintenance and surveillance[.]
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- . [The nine candidate alternate disposal sites were evaluated on the
basis of the existing hydrologic (ground-water and surface-water char-
acteristics), geologic, meteorologic, ecologic and economic conditions.
Ground-water analysis 1investigated the potential for confined aquifers,
subsurface drainage and water contamination. Surface water characteris-
tics examined included drainage basin configuration, surface drainage,
water erosion, flooding, and natural storage basin features. Geologic
evaluation addressed stability and soil characteristics such as the pres-
ence of slides or faults and types of unconsolidated and bedrock mater-
ials. The meteorological evaluation examined Wational Weather Service
data for wind and precipitation.] The ecologic evaluation assessed land
use potential, animal habitats, proximity to land use potential, animal
habitats, proximity to population centers, and aesthetics. Economic
considerations included estimates of impacts to support facilities such as
highways, distance from the Gunnison site, and the extent of site prepar—

‘ation and long-term maintenance (FBOU, 1981).

Following the evaluation of all sites, the alternatte] disposal
sites addressed in this document (East Gold Basin and Chance Gulch) were
selected (DOE, 1983).

In addition to evaluating alternat[e] disposal sites, DOE evaluated

two alternative methods for disposal of the Gunnison tailings; returning
the tailings to the original mine sources, and reprocessing the tailings.

Returning the tailings to the original mine sources

Returning the tailings to the mines from which the ore was obtained

" was determined to be -not feasible. The ores processed at the Gunnison

site came from mines in the Cochetopa Pass area to the southeast of Gunni-
son. These mines are farther from the site than any of the disposal
sites, and many of these mines have collapsed and are not available for
disposal of the tailings (FBDU, 198l1). This alternative disposal method
was not considered further.

Reprocessing the tailings

The feasibility of reprocessing the tailings to recover residual ura-
nium, vanadium and molybdenum was evaluated. A drilling and sampling pro-
gram was conducted to determine the total recoverable amounts of these
metals in the tailings and underlying material. Laboratory testing was
then performed to determine the optimum reprocessing method[:] conven-
tional plant processing (milling) or heap leaching. Finally, the econo-
mics of the optimum reprocessing method were evaluated (DOE, 1982).

The evaluation concluded that recovery of vanadium from the tailings
is neither technically nor economically feasible. The vanadium content of
the tailings is quite low[,] as was the recovery of vanadium in the labo-
ratory tests. The recovery of uranium and molybdenum is technically but
not economically feasible. Recovery costs (capital plus operating costs)
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for the uranium and molybdenum were estimated at $228 per pound while the
total market value for both products was only $34 per pound. Market
values for uranium and molybdenum would have to increase to $324 and $120
per pound respectively for reprocessing to “break even™ (DUE, 1982).

Reprocessing of the tailings would not reduce the radium content of
the tailings. Since radioactive decay of the radium is the Source of ra-
don gas, there would be no reduction of the hazard from radon and radon
daughters; hence, the reprocessed tailings would require remedial action
to meet EPA standards. Reprocessing was therefore eliminated from further
consideration.

Borrow sites

Initially, nine sites were identified as potential sources of borrow
material for the Gunnison remedial action. Preliminary investigations
eliminated three of these sites from further consideration because of un-
suitable conditions such as insufficient quantities of materials, dis-
tance from the tailings and alternative disposal sites, and proximity to
residential development. Detailed studies and evaluation of the remaining
six sites lead to the selection of the Valco gravel pit and [borrowl
sites 1 and 6 (Figure 2.3) as borrow sources (SH8, 1983).

The existing Valco gravel pit was selected as the source of rock[,
sand, and gravel]. Silty clay and general i1l material would be ob-
tained from sites 1 and 6. .A11 of these sites have been .used as a source
of borrow material in the past. Borrow materials for the alternat(e]
disposal sites (East Gold Basin and Chance Gulch) would be obtained from
the ared to be disturbed at the alternate site and these same three borrow
sites. The surface of borrow site 1 is owned by the county of Gunnison
and the minerals are owned by the Federal government and administered by
the Bureau of Land Management. Both the surface and minerals at borrow
site 6 are privately owned.
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3.2

3.0 AFFECTED ENVIRONMENT

BRIEF DESCRIPTION OF THE AFFECTED AREA

The Gunnison tailings site and the alternat[e] disposal sites are
located near the city of Gunnison in Gunnison County, Colorado. Figure
3.1 shows the location of each site and the major demographic features of
the area. The major urban center in the area is the city of Gunnison with
[an estimated 1982] population of [6,031]. Most of this population is
concentrated within the city limits [which are] just northeast of the
tailings site.

The area has a cold desert climate with an average annual precipita-
tion of 11 inches. The predominant winds are from the north, and the
strongest winds are from the southwest to west-northwest quadrants.

The tailings site is located in the Gunnison River valley. Vegeta-
tion ranges from Jjuniper, pinon pine, and sagebrush high on the valley
sides to cottonwoods, willows, and native grasses in the valley bottom
near the river. The alternate disposal sites are Jlocated in mountain
rangeland where . vegetation consists of low shrubs with a thin mixture
of grasses and turbs.

The tailings site is located on the drainage divide between the
Gunnison River and Tomichi Creek (Figure 3.2). The tailings pile is bound-
ed on the north and east by the Gunnison County Airport. South of the

- tailings are the original mill buildings[,] and an operating gravel

pit[,] and & concrete batch plant. The land immediately west of the
tailings is currently used for commercial and agricultural purposes.

The East Gold Basin alternate disposal site % located 2 road miles
southeast of the taillmgs site (Figure 3.3), in a gently sloping, bowl-

‘shaped area at the head of a small drainage basin.. The land is adminis-

tered by the Bureau of Land Management (BLM) and used for low-density
grazing. The site 1is approximately 2,500 feet from a residential
subdivision.

The Chance Gulch alternate disposal site is approximately 6 road
miles southeast of the tailings site (Figure 3.4), in a large, gently slop-
ing bowl at the head of the Chance Gulch drainage basin. The land is ad-
ministered by the BLM and used for low-density grazing. The site is
approximately 2.5 miles from the nearest residence.

Implementation of [stabilization in place] or removal of tae
tailings to either of the alternate disposal sites would require that
fill, gravel, [sand,] and rock be obtained from borrow sites. Three
sites have been chosen as sources of the necessary borrow materials
(Figure 3.5). [They are the VYalco site, site 1, and site 6.]

DESCRIPTION OF THE EXISTING TAILINGS PILE
The mill at the Gunnison site was constructed to produce uranium for
sale to the Atomic Energy Commission. Gunnison Mining Company operated

the mill from February 1958 until December 1961, and Kermac Nuclear Fuels
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Corporation operated the mill from December 1961 until its ‘closure in
April 1962. Ore was trucked to the mill from mines in the Cochetopa Pass
area about 25 miles southeast of Gunnison (FBD, 1981).

The mill had a capacity of 200 tons of ore per day. The ore was
ground and then leached with sulfuric acid and sodium chlorate. After
leaching, the uranium-rich solutions and waste solids were separated by a
four-stage, countercurrent classifier and thickener circuit. The uranium
solutions were then treated by solvent extraction to concentrate and recov-
er the uranium, and the solids were sent to the tailings pile (FBD, 1981).
During its 4 years of operation, the mill processed about 540,000 tons of
ore at an average grade of 0.15 percent U308 to produce 800 tons of
uranium concentrate (yellow cake) (FBD, 1983b)<

The tailings at the Gunnison site are in a rectangular-shaped pile
that covers about 35 acres (Figure 3.6). The pile averages about 9 feet
in thickness and contains approximately 492,000 cubic yards of tailings.
The moisture content of the tailings averages about 12 percent, and the
?ulk) density ranges from about 85 to 115 pounds per cubic foot (DOE,

982).

The tailings pile has been contoured, covered with [0.5 foot] of
material from a nearby gravel pit, and vegetated with a mixture of
grasses. The vegetative cover was watered for several summers, and the
vegetation 1is now sustained by natural precipitation. The top of the pile
has a sparse cover of vegetation but is experiencing some sheet and rill
erosion and minor gullying. The steeper side slopes are not as well
covered with vegetation and have experienced a large amount of gullying.
Stabilization of eroding areas was performed during a follow-up action in
the summer of 1982.

Sixteen acres of land surface adjacent to the tailings pile have been
contaminated by wind dispersion of the tailings. The 21 acres occupied by
the mill buildings and former ore storage area are also contaminated. The
total volume of contaminated material, including the tailings and underly-
gqg material and vicinity properties, is estimated to be about 812,000 cu-

Cc yards,

0f the original mill structures, only the metal mill building, an of-
fice building, and a steel water tower remain. The mill building is used
for storage. The office building is leased to small businesses, and a mo-
~bile home next to the office building houses a caretaker. The water tower
is no longer used. The entire designated site is enclosed by a five-
strand, barbed wire fence posted with radiation warning signs. The fence
is not intact at the northeast corner of the site.

HEATHER

The existing meteorology (temperature, precipitation, wind speeds,
and direction) for the Gunnison area is described below.

The annual average rainfall between 1941 and 1970 was 11 inches with
no one season of the year exhibiting a major portion of the precipitation
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(Appendix C). Snowfall was measured at Gunnison by the National Oceanic
and Atmospheric Administration over a 23-year period from 1951 to 1973,
The annual average snowfall during this period was 58 inches(,] with the
major portion (88 percent) occurring in the period from November to March.

The project area 1s located at an elevation of approximately 7,700
feet. Winds in the upper Gunnison River basin are influenced by the local
topography (e.g., mountains and valleys). However, the development of
strong wind patterns typical of mountain-valley settings is somewhat less-
ened due to the relatively small size of the airshed. Wind measurements
at the Gunnison County Airport (Appendix C) indicate that the annual wind
flow is predominantly from the north, occurring 15 to 18 percent of the
time with average wind speeds of 6 to 7 miles per hour (Isbill, 1980).

In addition to wind speed and direction, another indicator of the
1ikely degree of [air] pollutant dispersion {s the atmospheric stability
class. The stability class 1s an indication of turbulence of the
atmosphere and fincludes the wind speed «; estimated at a height of 10
meters, the degree of solar radiation or, if during the nighttime, the
cloud cover. There are six stability classes (A to F) with Ciass A being
the most unstable and Class F the most stable. The most frequent
stability class(es] for Gunnison are Classes D and E, which occur 33 and
23 percent of the time, respectively (AMAX, 1981).

Temperature, precipitation, and prevailing wind flows for the East
Gold Basin and Chance Gulch alternat[e] disposal sites are [generally
considered] to be similar to the conditions described above for the
Gunnison tailings site, since the alternatfe] sites are Jlocated at
approximately the same altitudes and situated in similar topographical
settings. However, it {is 1likely that some 1local variation[s] in wind
flow patterns exist at each of the sites. The Chance Gulch site fs
located within the Tomichi Creek &irshed which has an east-west
orientation. It is expected that the Tomichi Creek topography serves to
channel winds in an east and west direction. This contrasts with winds in
Gunnison which are predominantly southwesterly ([(Jup-valley[)] during
the day and northerly ([(Jdown-valley)] at night. It is expected that
winds at the East Gold Basin site closely approximate the wind regime in
Gunnison since both are in north-south valleys.

AIR QUALITY

Of the air pollutants of regulatory concern (nitrogen dioxide, sulfur
dioxide, carbon monoxide, TSP, ozone[,] and lead), only TSP levels are
monitored in Gunnison. The annual gqgmetric mean TSP level in 1980 was 63
micrograms per cubic meter (microg‘m ) which exceeded the Federal annual
secondary standard of 60 microg/m3. The Federal and state 24-hour TSP
secondary standard of 150 microg/m” is not to be exceeded more than once
per year. The sacond highest 24-hour level measured in Gunnison in 1980
was 98 microg/m”, which is below the applicable standard. It s
expected that ambient levels of criteria air pollutants other than TSP are
well below applicable standards in the Gunnison area, particularly since
few industrial sources exist.
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Although no air[=Jquality data exist for the East Gold Basin and
Chance Gulch sites, it 1s likely that the air pollutant levels would be
somewhat lower than levels at the current tailings site due to [lower
levels] of man-made emission sources [in the surrounding area.]

SURFACE AND SUBSURFACE FEATURES

The Gunnison site lies west of the Continental Divide within the
Southern Rocky Mountain physiographic province. The regional stratigraphy
is characterized by sedimentary units which have been uplifted and intrud-
ed by molten and hardened base material., The topography was greatly influ-
enced by glaciation during the Quaternary period, and 1is characterized by
steep slopes, ciryues, lakes, U-shaped valleys, and glacial moraines and
outwash deposits. Major topographic features in the project area are the
Gunnison River and Tomichi Creek which trend east to west, and the sur-
rounding hills which rise to 1000 feet above the valley floor.

Gunnison site

The existing tailings site 1s located on the floodplain alluvium of
the Gunnison River and Tomichi Creek. The area was carved into deep val-
leys during the Pleistocene epoch and the valleys were subsequently filled
to their present level with alluvium. The thickness of the alluvium under-
lying the tailings pile is estimated to be at least 200 feet, with local
variations attributed to a buried paleo-valley or a Cenozoic Age fault
(Cimarron Fault), or both. Boreholes drilled in the area have produced
well logs to a depth of 150 feet without encountering bedrock. Cuttings
logged during the drilling indicate a coarse textured alluvium, with parti-
cle sizes dominated by sands, gravels, and cobbles (FBD, 1983b).

The alluvial materials were deposited on Jurassic and Cretaceous Age
sandstones and conglomerates. The bedrock geology consists of Precambrian
igneous and metamorphic rocks overlain unconformably by a relatively thin
sequence of sedimentary rocks. These strata include the Morrison
Formation, the Dakota Sandstone, and the Mancos Shale (Figure 3.7).
Overlying the sedimentary units and forming the surrounding hills are
extruslvg3g?:lcan1c rocks of Tertiary Age, including the San Juan Tuff
(FBD, 19 .

Soils present beneath the tailings are cobbly sand(y] loam (Fola
series) and loam (Irim series). Figure 3.8 contains a map of tailings
area soils. The Fola cobbly sandy loam is a deep, well-drained soil
formed on alluvial fans and ‘erraces of mixed origin. The Irim loam is
found on floodplains adjacent to the Gunnison River and its tributaries.
The Irim loam has a fluctuating water table, with seasonal overflow and
deposition of silt, sand, and gravel not uncommon. Both soils have little
or no s;ope. Runoff 1{s slow, and the erosion hazard is slignt to none
(SCS, 1975).

The Gunnison [site] 1{s located 1in ([Sleismic ([R]isk ([Zlone 1.
Zone 1 areas have a low seismic risk in which the maximum predicted earth-
guake would result in only minor damage. Ouring the period 1882 to 1982,
the largest earthquake in the region occurred in 1901 at Buena Vista,
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Colorado, 75 miles east of Gunnison (NOAA, undated). This earthquake was
rated as a VII on the Modified Mercalli scale. The seismicity of the
Gunnison River valley is believed to be controlled by the Cimarron Fault
(DOE, 1983). This and several other large faults in the area have been
mapped. The faults are inactive and are generally assoclated with the
Laramide Orogeny which formed the Rocky Mountains 60 to 70 million years
ago. Based on the current knowledge of the regional structural geology,
the probable maximum horizontal acceleration at the epicenter of an
earthquake would be expected to be five percent of the force of gravity
(0.05 g) or 1less. This corresponds to a VII on the Modified Mercalli
scale and magnitude 5.5 on the Richter scale. There 1s a 90 percent
probability that an earthquake of this intensity would not be exceeded in
50 years. The Maximum Credible Earthquake was estimated to be 5.75
(Richter) and would generate a ground acceleration of 0.15g (SHB, 1983b).

Known mineral deposits in Gunnison County include coal, manganese,
iron, silver, lead, gold, zinc, barite, nickel, copper, uranium, marble,
and molybdenum (AMAX, 1981). In the vicinity of the tailings pile, howev-
er, only sand and gravel resources are present. An active sand and gravel
operation 1s located adjacent to the south side of the tailings site. The
deposits are generally saturated to within a few feet of the natural
ground surface and are used extensively in the local area as a source of
domestic and industrial water. The tailings pile covers similar sand and
gravel deposits, and restricts access to them, but these deposits are wide-
spread throughout the Gunnison valley.

East Gold Basin site

The East Gold Basin disposal site is underlain by hundreds of feet of
steeply dipping, Precambrian schists and gneisses. The 40-acre site, at
an elevation of 7,800 feet, is at the head of a drainage basin in a bowl-
shaped area that faces west and slopes gently at about a 1l0-percent grade.

Soils formed to a depth of 5 feet are channery loams (gravelly clay
loam) of the Parlin-Hopkins series. This upland soil [is)] formed from
loca’ly-transported material composed of loam with 30 percent long, flat
stone fragments weathered from rhyolite and tuff.

The area 1s seismically stable, with little risk of an earthquake of
large magnitude. An i{nactive Tertiary age fault has been identified 0.5
miles to the west. However, there is no evidence of faulting or s1%n1f1-
cant seismic occurrences within the past 20,000 years (USGS, 1976).
[East Gold Basin is. 1n Seismic Risk Zone 1.1

There are no known commercially marketable resources at the East Gold
Basin site. There are no mining claims on file for the East Gold Basin

site,

Chance Gulch site

* The Chance Gulch disposal site is located in a large, open bowl that
slopes gently to the north-northeast at about a 5 percent grade. The site
is at an elevation of 8,150 feet. The floor of the basin and the south
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wall [are] composed of Precambrian metasedimentary rock. The three
other sides of the basin are composed of a series of bedded gravels,
volcanic flows, agglomerates, and tuff beds of Tertiary age. A notable
feature of the unconsolidated deposits is the lack of gullying or channels
resulting from the flowing water on the nearby flat surfaces or slopes
underlain by the gravel.

The Parlin-Hopkins channer: ;uam soil complex underlies the site and
has developed moderately deep soils with accumulated thicknesses of over 5
feet. The area is not subject to flooding or landslides.

‘The Chance Gulch site is seismically stable. An ancient fault zone
of Tertiary age exists about 2.5 miles to the northwest. Earthquakes of
large magnitude and high intensity are not likely to occur and have not
occurred in the area in recent times (20,000 years) (USGS, 1976).
[Chance Gulch is also in Seismic Risk Zone 1.]

There are no mining claims on file for the Chance Gulch alternate dis-
posal site.

Borrow sites

Three borrow sites are proposed as sources of materials for the reme-
dial action [(Figure 3.5). At] borrow site 1{,] located 1.5 miles
south of the existing tailings site[, dJeposits consist of silty clav
with some gravel[. Large riprap required for stabilization in place may
be quarried from this site. T]he moisture content is estimated at 13
percent. [At] the commercial :and and jravel operation owned by Valco,
Inc., located immediately soutii of the existing tailings site, deposits
consist of mixed alluvium overlain by Toam; moisture content varies
seasonally. Borrow site 6 is 1located 2 road miles southeast of the
tailings site. Deposits consist of clayey sand and silty sand; the
moisture content is undetermined.

WATER

Section 3.6.1 describes surface-water occurrence, flow patterns, qual-
ity, and use for the Gunnison site, the alternat[e] disposal sites{,]
and [the proposed] borrow sites. Section 3.6.2 describes ground-water
occurrence, quality, and use for each of the sites. Additional details
are contained in Appendix D.

3.6.1 Surface water

[AN1 of] the [disposal] sites lie within the Gunnison Ri-
ver/Tomichi Creek drainage basin near the confluence of the two
sub-basins (Figure 3.9). The Gunnison River has a drainage basin
of 1,012 square miles above its confluence with Tomichi Creek and
has an average flow of about 700 cfs. The maximum recorded flow
for the period of record is 11,400 cfs in 1918 (Appendix D).
Tomichi Creek has a drainage basin of 1,061 square miles above its
confluence with the Gunnison River and has an average annual flow
of about 160 cfs. A maximum flow of 1900 cfs was reccrded ia 1957

64

GUN EA, Draft, December 1984

v

RN



B s o0 Ul

ol

\\
\;\\\

GUNNISON }
TAILINGS
SITE DIES
\ ®
EAST ‘, 1
QOoLD ‘
BASIN

CHANCE
QULCH

FIGURE 3.2 GUN

mson RIVER BASIN ) |

..

/f

-—.. T g

-
. 7\\)\

TOMICHI CREEK BASIN
) - ~

LEQGEND

=== FLOW
e WATERSHED
BOUNDARY

[~ = ]

SCALE (M MILED

NISON RIVER BASIN MAP

GUN EA, Draft, December 1984

65




b

Wl HML\ [

(Appendix D). [Analysis indicates that the maximum PMF flowrate
on the Gunnison River 1is 205,000 cfs and on Tomichi Creek the
maximum PMF flowrate is 169,000 cfs.]

Convective type thunderstorms occur extensively over the
Gunnison River basin during the summer months. The aerial extent
of such storms is generally limited and does not cause peak flows
in the basin. Snowmelt generally occurs during the April-June sea-
son, a period during which precipitation is low at most weather
stations. However, occasional general storms can occur during
this, period of time. Precipitation during these general storm pe-
riods wili be of an orographic type, with higher eievations receiv-
ing the heaviest precipitation. Storms of a tropical origin
occasionally cause very heavy precipitation. However, these types
of storms are restricted to the fall period and have not caused
peak flows in the basin. An inspection of the records indicate
that maximum flows occur in the Gunnison River basin during the
spring snowmelt period and are occasionally augmented by rain-
storms (ECI, 1976).

Gunnison site

The Gunnison site lies in the Gunnison River basin, 0.4 mile
east of the Gunnison River, 0.4 mile northwest of Tomichi Creek
and 1.5 miles above the confluence of the two. Drainage across
the site is to the south and east, towards Tomichi Creek. The
site is bounded on the west by small storm drainage ditches and on
the scuth and west by an irrigation ditch.

The witer uses established for the Gunnison River and Tomichi
Creek by the Colorado Water Quality Commission include recreation,
fishery operation, and irrigation. The Gunnison River is classi-
fied for use as a Class 2 recreation water (other than whole body
contact), a cold water fishery, and water supply and agriculture
diversion both above and below the mill site. Tomichi Creek is
classified for use as a (Class 2 recreation water, a cold water
fishery and for agriculture diversions from its source to its con-
fluence with the Gunnison River,

At the present time, there is no evidence to indicate that
surface water quality in the Gunnison River and Tomichi Creek have
been affected by contaminants from the tailings. Appendix D con-
tains additional details.

[(Flooding is a primary hazard to the long-ter® integq ity of
this site. If the PMF were to occur, over 82 percent of the
Gunnison River flow would overflow the bank towards Tomichi Creek
and would surruunG the embanksent. Because of the morphology,
this increases the probability theat the Gunrnison River main
channel could shift laterally towards the embankment. If this
were to occur, the flow could impact an the pile with velocities
and scour depths that would either seriously damage the cover
system or undercut the embarkment causing it to fail.]

(=)
()]

GUN EA, Draft, December 1984

Wy

P

o



9 I ‘H'\,ﬂ

o

[

i

Tl

Ul

K

| East Gold Basin site

The East Gold Basin site is located on the western slope of
Tenderfoot Mountain at the head of a small hollow. The site
drains to Gold Basin Creek which is more than 1000 feet to the
west and approximately 40 feet lower than the lowest portion of
the site. Tomichi Creek is 3000 feet to the north and over 60
feet lower than the site. Neither of these streams would have an
impact upon the site. A small area of approximately 25 acres
drains toward the site. This area is well vegetated and contrib-
utes little overland flow toward the site.

No surface-water quality data are available for Gold Basin

Creek or other intermittent streams in the area. Also, no data
are available for any uses of these intermittent streams.

Chance Gulch site

The Chance Gulch site is located on a gentle slope near a
ridge which separates the Chance Gulch drainage basin from Gold
Basin Creek, located more than 2 miles west of the site on the op-
posite side of the drainage divide. The closest major drainages
are 2,000 feet east and west of the site. The drainage to the
west is beyond the ridge and the one to the east is approximately
40 feet lower than the site. An area of approximately 50 acres
.drains towards the site. This area is well vegetated and contrib-
utes little overland flow toward the site.

Two springs occur immediately north of [the site] and at a
elevations lower tharn the site. These springs appear to be fed by
snownmelt and thus flow only in the spring and early summer.

No surface-water quality data are available for the intermit-
tent streams in the area. However, the two springs were sampied
once by the USGS in 1976 and found to have potable water quality
(Giles, 1980). No data are available on the use of these drain-
ages other than the minor drainage contribution they make to the
Tomichi Creek Basin.

Borrow sites

Borrow sites have been identified {immediately south of the
Gunnison site (Valco borrow site), about 1.5 miles south of the
Gunnison site (borrow site 1) and just north of the East Gold
Basin site (borrow site 6).

The Valco site has two main pits adjacent to Tomichi Creek.
The bottoms of these pits are below the streambed elevation of
Tomichi Creek and intercept the ground water. The current levels
of water in these pits are primarily the result of ground-water
discharge. As each pit {is worked, water is pumped into the ad-
Jacent pit for dégcharge into Tomichi Creek. Elevated levels of
uranium and SO have been detected in samples taken from
these pits (Appefidix ).
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Borrow sites 1 and 6 are the in vicinity of the intermittent
streams around the East Gold Basin site. Surface water occurs on-
ly during rainfall and snowmelt. No major drainages occur on
theﬁabs]nes, No data on historical flows or water quality are
ava e.

Ground water

Gunnison site

[The largest user of ground water in the area is the City of
Gunnison. Gunnison's municipal supply consists entirely of ground
water withdraam from nine wells completed in the alluvial deposits
along the Gunnison River. These wells range in depth from 34 feet
to 108 feet and all sare upgradient of the tailings pile (Water
Resources Consultants, Inc., 1981). The city well nearest the
pile s approximately 1300 feet north-mortheast of the pile’s
northeast corner. ‘

During the period 1967 through 1980 the city pusmped an
average of 1257 acre feet per year (af/yr). Annual pumpage
i{ncreesed from 996 af/yr in 1967 to 1623 af/yr in 1983. The
greatest withdrawal occurs in June, the least in December (Water
Resources Consulitants, Inc., 1981),

The city does not supply water outside of the city limits and
most people rely on shallow domestic wells completed in alluviwm
along the Gunnison River ad 1{ts tributaries. There are
approximately 80 private domestic wells sowth and west of the pile
between Tomichi Creek and the Gunnison River. The tailings pile
is actively producing contaminants which affect the quality of
water produced by these wells. Details of the effect of the pile
on the quality of water produced by these wells is discussed in
Section [.2.3.4.

The mil]l site rests upon an aquifer which is forwmed by the
confluence of two aquifers: the alluvial deposits along the
Gunnison River, and the alluvial deposits along Tomichi Creek
(Figure 3.10). The aquifer is composed of poorly sorted boulder
to clay-sized particles (CSU, 1983), and is at least 100 feet
thick near the site (FBD, 1983b). Water levels fluctuate from
nea ground surface to about 10 feet below ground surface. Peak
levels occur in the summer and the bottom of the pile may become
saturated at this time (CSU, 1983).

It is assumed that most of the water flowing beneath the site
originates as wmountain front recharge along the Gunnison and
Tomichi aquifers. During periods of high stremm flow, portions of
the aguifer adjecent to the Gunnison River and Tomichi Creek
receive some water directly from the streams. Other sources of
recharge may be leakage from canals and the sewage treatment plant
north of the pile and, percolation of precipitation. The aquifer
probably discharges to the Gunnison River and Tomichi Creek. This
will be determined after data from the additional monitor wells
are analyzed.
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The general flow direction beneath the site is to the south-
southwest (Figure 3.11). However, anisotropies caused by buried
stream channels may divert some flow from the general direction
(FBD, 1983b; SHB, 1983a). Flow velocities range from 180 feet/-
year to 3100 feet/year (DOE, 1984).

The quality of the ground water, unaffected by the tailings
pile is summarized in Table 3.1. The water is generally potable;
however, there are exceptions. First, high concentrations of iron
(Fe) are found in many parts of the aquifer. Second, hydrogen sul-
fide (HZS) is found in a reducing zone along the Gunnison River.
The Fe "and HZS occur naturally. Finally, high concentrations
of nitrate (NO,) are found rnear the pile. As discussed in Appen-
dix D, the taﬂ’!ngs pile is not the source of this contamination.

The pile is composed of interbedded sand and slime tailings
and {is covered with about 6 inches of sandy clay and gravel. On
the average, the pile is about 50 percent saturated with tailings
pore solution (CSU, 1983). The tailings pore solution contains
high concentrations of uranium (U), sulfate (SO,), Fe, and heavy

‘metals (Table 3.2). These contaminants may be transported from

the pile by two mechanisms. First, precipitation may percolate
throagh the top of the pile. As precipitation moves dowmward
through the tailings, it will carry contaminants into the under-
lying ground water. Second, ground water may move up into the
base of the pile during periods of high water. The ground water
in contact with the tailings will become contaminated.

One or both the tramsport mechanisms is operating at Gunnison
and the pile is contminating the ground water. A pluse con-
taining concentrations of U and SO,, well above . backgroend
levels extends about 8000 feet from thé southern boundary of the
pile (Figures 3.12 and 3.13). The plume is discharging to Tomicht
Creek and the Gunnison River.]

East Gold Basin site

The bedrock beneath the East Gold Basin site consists of frac-
tured Precambrian schist and gneiss. This bedrock underlies ap-
proximately 5 feet of loam (FBD, 1983b). No data are available
regarding the ground water flow regime or quality at this site.
However, due to the absence of springs and other surface water in
the immediate vicinity of the site and the topographically elevat-
ed position of the site, the occurrence of shallow ground water is
unlikely. '

Chance Gulch

The bedrock beneath the Chance Gulch site is volcanic tuff
which underlies loam soils and Quaternary alluvium, Two springs
occur at the interface of the bedrock and unconsolidated materials
immgdiatew north and downslope of the Chance Gulch site (CDM,
1981).

~J
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Table 3.1 Ground-water quality in the Gunnison area

Constituent Concentration (mg/])a Standard (mg/l)b
SO4 44.0 250 (RCL)
Fe 3.3 , 0.3
H,S - 0.0Q (MPC)
NG, 115 .0 45.0
As : Not detected 0.0§c
Ba 0.28 1.0
cd Not detected 0.01¢
Cr Not detected 0.05°€
Mo 0.003 0.05
Pb 0.012 0.05¢
Se Not detected 0.01¢
1] ‘ 0.008 .
NOTES:

RCL = Recommended concentration 1imit.
MPC = Maximum permissible concentration.

aHighest concentration found in any of 19 samples representing
background conditions.

bEPA, 1979. Recommended concentration 1limits are based on

aesthetic considerations. Maximum permissible concentrations are
based on health considerations.

Ccolorado Department of Health, 198l1. Colorado has no drinkihg
water standards for the other constituents listed.

Table 3.2 Constituents found in water extracts of tailings

Constituent Concentration (mg/l)a

ISO‘ 221,000

Fe 110,000

As 00.1
Ba 0.3
Cd 0.85
Cr 0.01
Mo 0.01
Pb 2.2
Se 0.08
u 50

8sample from North Nest suction sampler depth equals 4 feet.]
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The two springs were sampled in Chance Gulch. The pH of one
of the springs was 9.1, which exceeds the EPA drinking water
standard for pH.

3.7 ECOSYSTEMLS]

3.7.1

Ecosystems

Regional

The vegetation at the Gunnison site and the alternate dispos-
al sites 1is characteristic of the upper sagebrush zone that occurs
throughout western Colorado. The Gunnison River basin typically
contains big sagebrush shrubland, or black sagebrush shrubland
with pasture and hay fields along the Gunnison River and Tomichi
Creek (BLM, 1980; CDM, 1981),

Appendix E contains listings of the plant and animal species

that occur or have been observed in the vicinity of the Gunnison
and alternat[e] disposal sites.

Gunnison site

The Gunnison site has been extensively disturbed by the mill-
ing operations and many of the plant species are of the primary
succession type which invade disturbed areas. There are also some
plant species which were introduced during previous attempts to
stabi1ize the tailings pile, and still other plant species that
are native to the area and are found {n undisturbed Tlocations.
Along the irrigation ditches adjacent to the site are aspen and
cottonwood trees (FBD, 1983b).

Mammals that occur 1in the vicinity of the site include the
prairie dog, skunk, cottontail rabbit, jackrabbit, red fox, coy-

- ote, and small mammals such as the long-tailed mole and chipmunk.

Deer and elk graze in the hay fields of the Gunnison River valley
during the winter. No deer or elk have been observed near the
Gunnison site in recent years due to development and agricultural
use (Isbil1, 1980).

The area between the Gunnison River and Tomichi Creek 1is a
reiatively rich riparian habitat. Gunnison County 1s located
along the central aligment of the Rocky Mountain Flyway, and mi-
grating waterfow! use the Gunnison River and Tomichi Creek during
the fall and spring. There are a number of bird species which
breed in the sayebrush shrubland and those areas that border the
range of shrublands (CDM, 1981).

(0OInly a few reptile species 1inhabit the sagebrush
community within Gunnison County. These iInclude the short horned
11zard, sagebrush lizard, and the fence lizard. The garter snake
1s likely to occur 1in firrigation ditches adjacent to the site.
These ditches could also provide breeding habitats for various
amphibians found in the area.
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3.7.2

East Gold Basin site

This area is used primarily for livestock grazing. The major
range types are dry mountain loam and mountain swale, The area is
sagebrush shrubland with characteristic plant associations. Big
sagebrush is the dominant species (BLM, 1980).

Mammals typical of the sagebrush steppe that occur on or near
this site would be the jackrabbit, cottontail rabbit, deer mouse,
chipmunk , lon?-ta11ed weasel, coyote, and skunk. The mule deer
and elk are winter inhabitants of the area and graze in the sage-
brush, Several bird species are found in the sagebrush shrubiland.
Some species breed exclusively in the sagebrush while others
breed in the sparse understory or upon bare ground within the sage-
brush community (COM, 1981). Reptile species diversity is 1low,
and the absence of standing water precludes amphibians from inhab-
iting this site,

Chance Gulch site

This area 1s used primarily for Tivestock grazing. The major
range types are dry mountain loam and mountain swale (BLM, 1980).
This area is dominated by big sagebrush shrubland with associ-
ations of rabbitbrush and snakeweed (COM, 1981).

The terrestrial fauna are typical of the sagebrush steppe
ecosystem,

Game species

The game species which could inhabit the alternative disposal
sites include elk, mule deer, Jjackrabbit, cottontail, mourning
dove, and sage grouse. The crucial winter range for elk and mule
deer is north of State Highway 50 (BLM, 1980; COM, 1981) and to a
limited extent, the hay fields Jjust south of Highway 50 (CDM,
1981). The crucial range is a little over three miles from any of
the alternate disposal sites. The sagebrush shrubland of the East
Gold Basin and Chance Gulch sites are used lightly by big game dur-
ing the winter months (CPM, 1981).

Sage grouse 1s the most sensitive of the game species found
in this area. This bird species breeds exclusively in the sage-
brush shrubland and resides throughout the year 1in the Gunnison
River valley. Nesting usualiy occurs within a three-kilometer ar-
ea of a lek [{courtship assembly grounds)] and there are known
sage grouse leks within the area around the Chance Gulch and Gold
Basin sites. This area is thought to have the highest
concentration of leks in the Gunnison River valley (CDM, 1981),

Threatened and endangered species

No known threatened or endangered wildlife species inhabit
the Gunnison or alternate disposal sites. There are a number of
species that could possibly use this type of habitat (Table 3.3)
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Table 3.3 Federai Cand Colorado] threatened and endangered species
with potential habitat [at] migration patterns through the
Gunnison area

H11d11§e
list Scientific name Common name
(c, F Falco geregripus anatom Peregrine falcon
c @Grus canadensis fabiba Greater sandhill crane
C,JF Haliaectus leucocephalus Bald eagle
(c, F Canis lupus Grey wolf
C Gulo gulo Wolverine
c Lutra canadensis River otter
C Lynx canadensis Lynx
C, F Mustela nigripes Black-footed ferret
c, F Ursus arctos 6rizzly bear])
Planta
list Scientific name Common name
F Astragalus microcymbus Skiff milkvetch
(c Arabis gunnisoniaria Rockcress]
NOTES:
A ist

F = Federal (U.S. Fish & Wildlife “Federal Endangered Species Act" of 1973)
(USFWS, 1973). o

[C = Colorado (Colorado Department of Natural Resources "Non-game and Endan-
gered Species Conservation Act® of 1973) (CONR, 1973).]
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at various times of the year, but the current range of most of
these species does not include the Gunnison area.

Of the species listed in the table, the following are more
likely to [utilize] one of the sites. The Whooping crane and - -
the Greater sandhill crane would be expected to be found resting :
and feeding along Tomichi K Creek during the spring and fall -
migrations. The Peregrine falcon could potentially visit the area
during 1its migration and has reportedly been seen north and. i
northwest of Gunnison (CDM, 1981; Isbill, 1980). The Bald eagle
is an occasional winter migrait, but does not nest in the area
(Isbill, 1980).

.The Shiff wilkvetch] proposed [for listing as a] -
threatened ([or] endangered plant species that may occur [in]
the vicinity of the Gunnison and alternate disposal sites. The
Skiff milkvetch is listed in category 2 and is “currently under
review* (USFWS, 1980). This species occurs less than three miles
southwest of the alternate disposal sites (Peterson, et al., 1981)
in an area which has habitat similar to those at the disposal
sites.

3.8 RADIATION

Appendix H and Section 4.1 contain a discussion of radiation, radia-
tion measurements, and health effects calculations. The existing radi-
ation levels at the Gunnison site and alternate disposal sites are -~
discussed below. ‘

3.8.1 Background radiation

Radioactive elements occur naturally throughout the air, wa-
ter, soil, and rocx of the earth. The concentration of these el-
a@neats varies greatly thrcughout the United States. The concen-
trations in the Gunnison area are generally higher than the aver-
age for the United States because of local mineralization and the
relatively high elevation (approximately 7,700 feet).

Background radioactivity levels typical of the Gunnison re-
gion and not influenced by the Gunnison tailings pile have been es-
tablished (ORNL, 1980). The average background concentration in
soil is 1.5 + 0.6 pCi/g for [radiwm]-226 [(Ra-226)] and 1.1 .
+ 0.3 pCi/g for [thorium)-232 [(Th-232)]. )

The average background gamma radiatior exposure rate from
botl. werrestrial and cosmic sources, measured at 3 feet above the
ground, is 14 microR/hr with a range of 7 to 22 microR/hr (ORNL,
1980). Cosmic rays (radiation froar the sun and other sources ex-
ternal to the earth) contribute proximatel; 7.7 microR/hr (55
percent) to the 14 microR/hr Lk:¢ . ‘wnd gamma exposure rate at the
Gunnison site (EG&G, 1981). )

‘Tne average outdoor background radon concentratie in the )
Gunnison area is 1.0 pCi/1 bDased on mrasuremenis at 5 iocations ‘ =
around the City of Gunnisen. The range of radon concentrations
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for these 24-hour samples was 0.9 to 1.1 pCi/1 (FBD, 1981). ([Ra-
dionuclide concentrations in a2irborne dust are not availakble.]

3.8.2 Radiation levels

Gunnison (taflings] site

The average radium content of the tailings is 314 pCi/g; how-
ever, the tailings are not homogeneous. Radium concentrations
vary from 90 to 1400 pCi/g. ([The uranium concentration measured
in the tailings is 0.0057 percent U,05 (MSRD, 1982).]

On-pile gamma radiation measurements ranged from 34 to 280
microR/hr  (FBD, 1983b) for the existing pile with about (0.5
foot]l] of cover. Using Schiager's (1974) estimate of 2.5
(microR/hr)/ (pCi/g), the bare pile gamma exposure rate would be
785 microR/hr based on the average Ra-226 concentration of 314
pCi/g. ([The gamma exposure rate decreases to near-background le-
vels within 1000 feet in all directions from the tailings pile

(Bendix, 1984).]

Radon flux from the existing pile has been measured (FBD,
1981) and ranges from 7(5 to 250 pCi/m~sec, with an area(-]
averaged flux of 150 pCi/m“sec. The radon flux source term was
calculated using the RAECO Model (NRC, 1984), assuming that no cec-
ver exists. The cglcu'lation resulted in an annual average radon
flux of 260 pCi/m sec from the bare tailings based upon [the]
average Ra-226 concentration of 314 pCi/g.

The soil beneath the tailings pile exceeds the EPA standard
of 15 pCi/g of Ra-226 to an average depth of ([approximately] 4
feet. The Ra-226 concentration in this material ranges from 15

nCi/g to 500 pCi/g.

Tailings have been dispersed by wind and water erosion and
have contaminated soils adjacent to the tailings pile (Figure
3.14). The Ra-226 concentration of these contaminated soils

ranges from 5 to 800 pCi/g.

Additional contaminated areas are the former ore storage and
mill site areas. These areas have concentrations ranging from 5

pCi/g to 300 pCi/g of Ra-226.

The ground water beneath the tailings pile is also contami-
nated. Section 3.6 [and Appendix D] contain details on the ex-
tent of ground-water contamination.

East Gold Basin and Chance Gulch sites

No data exist on background radiation levels at either the
East Gold Basin or the Chance Gulch alternat(e] disposal sites.
Both sites are believed to have radiation levels consistent with
regional levels as deternined by ORNL (1980). These are i4
microR/hr for gamma exposure ([raie] ai feet above the ground

av 3 TSEL awbvVe TnNe 9 w=t
surface, 1.5 + 0.6 pCi/g Ra-226, and 1.1 + 0.3 pCi/g Th-232.
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LAND USE

The existing tailings site 1is located just outside of the city of
Gunnison, adjacent to the community's developed areas. Land use on the
existing tailings site is limited to use of some of the buildings by local
businesses. The mill buildings are used as offices and as a storage area
for boats, trailers, and boxed materials. The land use in the vicinity of
the Gunnison site is shown in Figure 3.15.

A KOA campground is within several hundred feet of the west boundary
of the tailings site, separated from the site by a drainage ditch and
fence. Gold Basin Road fs adjacent to the site on the east and north.
The Gunnison airport, which is owned and operated by Gunnison County and
is partially within Gunnison's city limits, is across Gold Basin Road to
both the north and east. The airport's main runway is located within 200
feet of the tailing site's northern boundary; a seldom-used, dirt emergen-
cy runway is located parallel to Gold Basin Road within 150 feet of the
tailings site eastern boundary. The Valco gravel pit and concrete batch
plant [are] located immediately south of the tailings site.

The city of Gunnison is located north and east of the tailings site.
The land immediately north of the airport is in light industrial use, but
includes Jjunkyards and trucking operations. The land west of the tailings
is primarily agricultural, although there are trailer camps, motels, resi-
dences, and a number of other urban uses as well (FBD, 1981).

The land use in the tailings site vicinity is shifting from agricul-
tural to more urpan uses (light industry and residences). The area fur-
ther east of the airport's dirt emergency runway is zoned for industrial
use. A map of the city's urban service area, contained in the city's 1980
Master Plan, shows the site and the adJacent areas to the south of the
site in industrial use, and areas to the west and east in residential use

(City of Gunnison, 1980).

Substantial residential development activity is occurring in unincor-
porated County areas along Gold Basin Road beginning nearly 1 mile south
of the tailings site and extending further south (Figure 3.16). The
County has no zoning map or formal land use plan, but considers develop-
ment proposals on a case-by-case basis. There are three approved housing
subdivisions, Gold Basin Meadows (39 building sites), Hartman Rocks (12
sites) on the west side of Gold Basin Road, and the Panoview Park sub-
division (49 units) [on the east side of Gold Basin Road] slightly
further south of the Gold Basin and Hartman Rocks subdivisions. As of
March, 1984, there were 30 developed units in this area, with additional
development activity (roads and utilities installation) underway. Also, a
second phase of the Gold Basin Meadows subdivision (48 lots) has been
proposed, but not yet approved, to the north of the already-approved Gold
Basin Meadows subdivision. Additional zotential development areas extend
to the east of the proposed Gold Basin Meadows development (Williams,

1984).

There is a County-owned borrow site on the east side of Gold Basin
Road just south of the Hartman Rocks development [{(borrow site 1)].
This borrow site is proposed for use for the remedial action. The
minerals at this site are owned by the Federal govermment and administered

8l
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3.10

3.11

by ([the] BLM. A 50-acre site about 2 road miles southeast of the
existing tailings site would also be used as a borrow site (borrow site
6). This site is privately owned and is used for low-density grazing.
Same borrow activity has occurred along the northern fringe of this area.

The East Gold Basin alternat[e] disposal site 1is Tlocated
approximately 2,500 feet east of the Gold Basin Meadows subdivision. The
site is Federal land managed by the BLM and currently used for low-density
grazing (FBD, 1983a). The East Gold Basin site is within one-quarter mile
of the hiking trail that leads to the Western State College "W" icon,.
This trail is particularly well travelled in the autumn, at the college's
homecoming time. At its closest point, the disposal site is approximately
2,500 feet from the nearest existing residence (in the Panoview
subdivision),

The Chance Gulch alternatie] disposal site is located on Federal
land administered by the BLY approximately 6 road miles southeast of the
Gunnison site., The site is 2.5 miles from the subdivisions being devel-
oped near Gold Basin Road and is used for low-density grazing (FBD,
1983a). The new County landfill site, to be opened in 1984 or 1985, is ap-
proximately 4 miles to the east of the Chance Gulch site (Bailey, 1984).

AMBIENT SOUND LEVELS

. Sound levels were measured in 1982 at a number of locations near the
tailings pile.  Sound levels recorded at and near the tailings pile were
45 and 58 decibels (dBA), measured on the A-scale (of the several noise
scales, scale A is the one which most closely approximates the human ear).
Among the highest noise levels recorded were those measured near Highway
50 in the city of Gunnison, ranging from 70 to 72 dBA. Measurements were
not taken at the East Gold Basin or Chance Gulch sites; "however, it can be
expected that noise levels would be somewhat lower than the lowest mea-
sured [at the tailings site]l (45 to 50 dBA) since the ([alternate
disposal] sites are removed from population centers and transportation
routes. According to the National Academy of Science's scheme for
relating sound levels to population densities, sound levels at the East
Gold Basin and Chance Gulch sites would be equivalent to an Ld
(day-night  sound level) of 40 dB which corresponds to 1
partially-developed rural area (NAS, 1977). (L is a noise-rating
scheme which assigns a l0-decibel penalty to the nighttime period to
account for the heightened noise perception during that time.)

n

SCENIC, HISTORIC, AND CULTURAL RESOURCES

3.11.1 Scenic resources

The scenic resources of the Gunnison site are characterized
by a combination of industrial, suburban, and pastoral views with
distant views of surrounding mountains. Noticeable features in
the vicinity include the Gunnison airport, the Valco gravel pit

and concrete batch plant, irrigated pasture lands, residential ar-

eas, and ranches with clusters of cottonwood trees. The orange
and white water tower on the site is a man-made landmark vizible
from a wide area of the Gunnison valley. .
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3.11.2

In terms of the BLM Visual Resource Management (VRM) system
(BLM, 1978), the Gunnison and Valco borrow sites are situated in
an area assigned to Class II (Figure 3.17) (BLM, 1980). BLM man-
agement activities in Class I] areas are directed toward [the ob-
Jjective] that any changes in ‘the basic elements (form, 1line,
color, texture) should not be evident in the characteristic land-
scape. A contrast may be seen but should not attract attention.

Borrow sites 1 and 6 in the remedial action are located in
VRM Class II and Class III areas (Figure 3.17). BLM management ac-
tivities in Class III areas are directed at allowing contrast in
the basic visual elements that may be evident and [may] begin to
attract attention in the characteristic landscape. However, the
changes should remain subordinate to the existing landscape. Both
borrow sites have been subject to previous borrow activities that
have altered the natural landscape.

Scenic resources at the East Gold Basin alternat[e] dispo-
sal site consist primarily of foreground and middle ground views
of grass and sagebrush covered hills and occasional homes with
some distant mountain vistas. BLM considers visual resources in
this area to be part of VRM Class III (Figure 3.17).

The Chance Gulch alternat([e] disposal site is characterized
by foreground and middle ground views of grass and sagebrush
covered hills and limited distant mountain vistas. This area is
part of the BLM VRM Class IV which has the least constraints for
land use of the four VRM classes in the Gunnison River basin,
Class IV areas are managed to allow "contrasts that may attract at-

"tention and be a dominant feature of the landscape in terms of

scale; however, a change should repeat the basic elements (form,
line, color texture) inherent 1in the characteristic landscape
(BLM, 1980). Of the two alternat([e] disposal sites, the Chance
Gulch area is the least sensitive from the visual resource stand-
point.

Historical resources

History in the Gunnison River basin reflects many activities
including mineral prospecting and extraction, cattle ranching and
recreational development. Ute Indians traditionally used the area
for summer hunting through most of the nineteenth century. Span-
ish contact with the Indians may have occurred in the early 1800's
primarily & a result of expeditions from Mexico. Trappers and
fur traders utilized the area as early as 1815. Later, several
United States Government expeditions traveled through the basin,
including one group led by Captain John W. Gunnison for whom the

‘area is named (AMAX, 1981).

Beginning in the 1860's, gold prospectors entered the basin,
encroaching on Indian territory which had been established by trea-
ty. In 1871, the Gunnison cow camp was established near the con-
fluence of the Gunnison River and Tomichi Creek as a food supply
camp for the Ute Indians. A few years later, the Ute Reservation
was relocated to the Montrose area ending the [ndian presence in
the Gunnizon basin (AMAX, 1981).
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Alonzo Hartman was one of the operators of the Gunnison cow
camp and later homesteaded the land caliing it the Dos Rios Ranch.
Hartman became one of the most prominent cattlemen of Colorado.
The Dos Rios Ranch House and Hartman Castle are historic buildings
(Site No. 5GN01517A) that were built by Hartman in the late 1800's
and are eligible for nomination to the National Register of
Historic Places. The ranch buildings are located several hundred
feet from the southwest corner of the the Gunnison tailings site
(Sullenberger and Baker, 198l).

In the '1870's, cattle ranching became established and led to
widespread settlement of the area. The city of Gunnison was incor-
porated in 1879 and became the hub for economic trade in the
Gunnison River basin and surrounding areas. Mining of coal, pre-
cious metals, and uranium led to several population surges over
the years. Ranching, education (Western State College), and recre-
ation {(mainly skiing) have added stability to the community.

Uranium processing at the Gunnison site began in 1958 when
the mill was constructed by Gunnison Mining Company. After approx-
imately four years of processing uraniem ore from the Cochetopa
Pass araa, the mill ceased operation.

An inventory of historic buildings in Gunnison and the sur-
rounding area was completed (Sullenberger and Baker, 1981). The
1ist of vicinity properties to be included in the remedial ac-
tions will be cross-checked with the list of histocric properties
to determine if any historic structures would be affected. As pre-
sently defined(,] none of the remedial action alternativels]
*would affect historic buildings. '

3.11.3 Cultural resources

.

The Gunnison tailings site, horrow alternat(e] sites, and
alternat[e) disposal sites are located in the Gunnison River
basin[,] which is believed to have been seasonally inhabited as
early as 11,000 years ago. Known as the Uncompahgre Complex of
the Desert Archaic Tradition, the culture of aboriginal peoples
consisted of seasonal exploitation of plant, animal, and mineral
resources by small groups of nomadic hunter-gatherers. In
contrast to the pueblo buildings of the Mesa Verde Anasazi
culture, archaeological sites of the Umcompahgre Complex consist
mainly of 1ithic scatters of stone tools and tool fragments.
Studies and analyses of artifacts indicate that activities in the
region included plant and animal food processing, tool
manufacture, and at least seasonal habitation (USFS, 1981; AMAX,

1981).

The latest of prehistoric occupations of wihe Gunnison River
basin involved the Ute Indians, who were present when the first
Anglo-American trappers visited the area in the early nineteenth
century. Ute culture was similar to prior occupations, dominated
by subsistence off the land and trade with other groups (Reed and
Scott, 1979). -
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A BLM Class I archaeological inventory (file search) at the
Colorado Historical Society revealed many archaeological sites
within a few miles of the tallings site (A. Townsend, 1983). BLM
Class III surveys (on-site surveys) of the tailings, borrow alter-
native, and alternate disposal sites have not been conducted by
DOE, although several surveys have been conducted on adjacent
lands. Land at the tailings site have been disturbed by prior min-
eral processing activities and ditch construction[,] 1leaving
little potential for archaeological resources to remain
undisturbed.

BLM Class III surveys for the residential subdivisions near
the East Gold Rasin alternative disposal site indicate an archae-
ological site density of approximately 6.8 sites per square mile
(WCRM, 1980). There is no other information on cultural resources
at the East Gold Basin site. :

The Chance Gulch alternat[e] disposal site 1is located on
the edge of a highly sensitive archaeological area that was
identified during field surveys conducted for the Mount Emmons
Project EIS. In the Mount Emmons Project study area, bordering on
the Chance Gulch site, 78 archaeological sites were discovered
with an average site density of 28.57 per square mile. One of the
archaeological sites (58N00829A), located less than 1/2-mile from
the Chance Gulch alternative site, is a prehistoric campsite that
is eligible for nomination to the National Register of Historic
Places (AMAX, 198l).

The significance of the Chance Gulch area is summarized by

the following statement by the State Historic Preservation
Officer:

“Chance Gulch is probably more accurately defined as a large
archaeological district, Sites identified here establish
prehistoric occupation of the area dating from approximately
500 B.C. The entire area could be useful for constructing a
resource exploitation model for the western slope. The area
contains extraction and manufacturing sites as well as main-
tenance camps. Needless to say, this is a highly sensitive
area archaeologically...* (USFS, 1981).

The VYalco borrow site and borrow site 1 have been disturbed
by borrow activities; therefore, it s doubtful that any archae-
oiogical resources are present at these sites. BLM Class III sur-
veys ware conducted for the residential subdivisions southwest of
borrow site 6. These surveys indicated an archaeclogical site den-
sity of approximately 6.8 sites per square mile (WCRM, 1980). The
presence of archaeological sites at borrow site 6 should be sim-
ilar to this density[,] although the northern edge [of the]
borrow site has been disturbed by nrevious borrow activities.
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3.12 SOCIOECONOMIC CHARACTERISTICS

‘The following is a brief description of the socioeconomic characteris-
tics of the Gunnison area. This mateiial summarizes mo-e detailed data

provided in Appendix G.

As of the end of 1982, Gunnison and Gunnison County had estimated pop-
ulations of 6,031 and 11,321, respectively, Total county population is
forecasted to increase to 12,284 by 1985, and 13,987 by 1990. The total
housing stock of the .ity was roughly 2,000 units as of the end of 1981,
Roughly half of these units were occupied by renters, with a vacancy rate
fn 1980 of 5.5 percent. The 1930 County housing stock included 4,500 year-
round units, with roughly 48 percent rentals and a rental vacancy rate of
approximately 13.9 percent.

The economy of the Gunnison area is dependent on four major indus-
tries: recreation and tourism (by far the largest), education (reflecting
the presence of Western State College in Gunnison), cattle ranching, and
mining. The county labor force exceeds 6,300 people with unemployment
rates in the last several years somewhat below the statewide average. The
retail trade, services, and government sectors are the largest employees

in the county.

The city of Gunnison has a fairly diverse revenue base, with sales
and use taxes and various fees for service being particularly important
revenue sources. Gunnison County's General Fund is heavily dependent on
property tax revenues and intergovernmental transfers.

The city sewer system, which has a 1.3 million gallons per day (mgd)
capacity, is currently overloaded roughly six months out of the year; a ma-
jor problem {s infiltration of ground water into the sewer lines. The
city expects to receive a Federal grant in 1984 to allow construction of a
4.2 mgd capacity treatment plant, which, it is hoped, will be operational
by 1986 or 1987.

Gunnison {s served by U.S. 50, a major, all-weather highway
interconnecting with 1-70 at Grand Junction (180 miles to the west) and
[-25 1in Colorado Springs (180 miles to the east). State Highway 135 pro-
vides road access from Gunnison north to the Crested Butte area. Average
daily traffic (ADT) on U.S. 50 in 1981 was 10,000 at its intersection with
State Highway 135. The ADT for Highway 135 immediately north of Gunnison
was 7,500 in 1981 (FBD, 1983b). No traffic count data are available for
Gold Basin Road, which is adjacent to the tailings site. Access to the
East Gold Basin site is across 0.8 'miles of an unimproved dirt road(,]
which 1intersects Gold Basin Road approximately 1 mile south of the
Sunnison site. This unimproved road crosses private and Federal land.

Access to the Chance Gulch site is across the same unimproved dirt
road which provides access to the East Gold Basin site. The Chance Gulch
site 1s 4.4 miles to the east of the East Gold Basin site on this unim-

proved dirt road.

The Gunnison County Airport i1s located in the city of Gunnison immedi-
ately north of the tailings site. The airport is regularly secviced by
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two airlines that provide service to western slope communities and to Den-
ver. The airport is a terminal stop for skiers using the Crested Butte
area and an enroute stop for other air carrier traffic (Isbill, 1980).
The airport runway is 7,200 feet in length and is certified for (daytime
use by] jet aircraft,

There are 35 certified, full-time peace officers in Gunnison Cdunty,
12 of whom are employed by the Gunnison City Police Department. The city
of Gunnison and the County Fire Protection District provide fire protec-
tion services to the area, with all equipment housed in one facility. Man-
power consists of a full-time fire marshal, a part-time fire chief, and 35
volunteers. There are six public schools in the county, with five of
these located in the city of Gunnison. Total capacity of the schools is
approx imately 2,050; total enrollment as of February, 1984, was 1,377
[(Anderson, 1984)].

The city of Gunnison obtains potable water from nine shallow wells,
with the water chlorinated at the well head. The city and county have wa-
ter rights to surface flows from the Gunnison River, which is expected to
be used in the next 15 to 20 years to accommodate growth in the area
[Early, 1984].

PUBLIC [PARTICIPATION]

Since the enactment of UMTRCA, the DOE has held numerous meetings in
Gunnison to ascertain public interests and opinions regarding remedial ac-
tion at the Gunnison site. These meetings have been held with city and
county officials, various agencies, and individual citizens during the pre-
planning stages and throughout DOE's site characterization efforts. Sev-
eral public meetings have been held with widespread notification of the
event, and interested citizens were encouraged to express their concerns
a?d receive answers to their questions regarding plans for -the Gunnison
site.

In 1982, a Gunnison task force, made up of private citizens and local
officials, was formed to serve as a major communication link between DOE
and the community. The DOE has met many times with this group to provide
informiation on and obtain input about DOE's efforts. From time to time,
the JOE has also issued press releases regarding activities taking place
at the Gunnison site.

The types of concerns and comments expressed during these meetings
and consultations include the following:

1. Where are the locations of properties off of the designated site
which contain elevated radon levels, to what are those high lev-
els due, and what will be done to take care of such properties?

2. How will variations in meteorological conditions influence the
ground water in the area?

3. Ground[-)water sampling should be conducted for a full year to

g?ther data reflecting seasonal fluctuations in ground[-]water
flow.
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4.

What correcting parameters will be utilized tc compensate for
variations 1in local precipitation with regard to precipitation
throughout the entire watershed area?

What effects, if any, will remedial action have on the airport,
aqd what special measure(s] will be taken during remedial ac-
tion?

Will the buildings on the site be demolished or will decontamina-
tion be considered?

What will be the impact of the remedial action alternatives on
cultural resources and endangered plants and animals in the area?

What will be the impacts of flooding on the integrity of the tail-
ings pile?

These concerns have been addressed in the EA.
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4.0 ENVIRONMENTAL IMPACTS

The environmental impacts of each of the alternatives are discussed in this
chapter. A1l of the alternatives except the no action alternative include reme-
dial action at the estimated 14 vicinity properties; however, only those impacts
of remedial action at the vicinity properties which make an appreciable contribu-
tion to the impacts of the overall remedial action are included in this chapter.

4.1 RADIATION

4.1.1

Exposure pathways

There are five principal radiological pathways by which indi-
viduals could be exposed during the remedial action (Figure 4.1).
These are: (1) inhalacvion of radon daughters; (2) direct exposure
to ganma radiation emitted; (3) inhalation and ingestion of
airborne radioactive particulates; (4) ingestion of ground and
surface water contaninated with radioactive materials; and (5)
ingestion of contaminated foods produced in areas contamirated by
tailings. For the calculation of health effects, only those path-
ways which would result in the largest radiological doses were con-
sidered [im detail): inhalation of radon daughters and direct
exposure to gamma radiation. [Brief calculations are provided in
Appendix H which estimate radiation exposures and health effects
to rapwedial action workers from the afir particulate pathway amd to
the general popuiation from the ground water ingestion pathway.]
Following definition of the extent of ground water contamination
beneath and adjacent to the Gunnison site, the [significance of]
health impacts from consumption of this water will be estimated
[(in more detail. Exposures via the airborne radioactive
particulate pathway and fingestion of contamimated foods produced
in the area would be much smaller (an order of magnitude or wmore)
than the doses from radon daughter imhalation and exposure to
direct gmmma radiation.]

Radon 1s an inert (i.e., does not react chemically with other
elements) gas produced from the radioactive decay of radium-226 in
the uranium-238 decay series. As a gas, radon can diffuse through
the tailings and into the atmosphere where it is transported by at-
mospheric winds over a large area. In the atmosphere, radon de-
cays into its solid daughter products which attach to airborne
dust particles. and are inhaled by humans. These dust particles,
with the radon daughter products attached, may adhere to the lin-
ing of the lungs and decay with the release of alpha radiation di-
rectly to the lungs.

Gamma radiation is also emitted by many members of the urani-
um-238 decay series. Gamma radiation behaves independently of at-
mospheric conditions and travels in a straight Jine until it
impacts with matter. Gamma radiation emitted from the tailings de-
livers an external exposure to the whole body. Gamma radiation
levels emitted from the tailings become negligible beyond 0.3
miles from the perimeter of the tailings due to the interaction of
the gamma rays with matter in the air.
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4.1.2

The general public and nearby workers are presently being ex-
posed to radon daughters and direct gamma radiation from the

. unstabilized tailings. Radon is diffusing into the atmosphere

where it is being dispersed by winds over a large area (i.e.,
inhalation pathway.). Gamma radiation i{s being emitted and
[exposes] any person living or working within 0.3 miles of the
tailings (i.e., direct gamma exposure pathway).

Following remedial action, there would be no exposure to di-
rect gamma radiation since each alternative includes the construc-
tion of a five-foot-thick silty clay cover which gamma radiation
could not penetrate. However, there would continue to be a small
public exposure to radon and radon daughters following remedial ac-
tion because the cover for each alternative would substantially re-
duce but not eliminate the release of radon. This results in a
small lung dose to the nearby population with the health effects
proportional to the size of the population. The tailings cover
for each alternative would have a very low permeability and there-
by slow the rate of radon diffusion through the cover. Most of
the radon would decay into its solid daughter products before it
could diffuse through the cover and enter the atmosphere. The
rate of radon ananation would be no greater than the allowable lev-
els contained in the EPA standards (Appendix A).

(Exposure to gamma radiation may cause genetic health ef-
fects in addfition tc somatic health effects (e.g., cancer). The
genetic risk s approximately two-thirds of the somatic risk for
gasma radfation amd a genetic health effect in general may be con-
sidered less savere. MNKeasures taken to reduce the somatic health
effects would also reduce the genetic effects. The health effect
calculations in Appendix H and summarized here reflect only the so-
matic risk.] The following sections discuss the excess [soma-
tic] health impacts that would result during and after the imple-
mentation of each alternative and the health impacts of construc-
tion-related accidents that might occur.

Health impacts

During remedial action

The estimates of excess health effects (i.e., cancer) in this
section are based on the procedures discussed in Appendix H.
These procedures are based on realistic but conservative assump-
tions to estimate the level of excess health effects. Table 4.1
lists the estimated excess health effects that would occur for
each alternative during remedial action.

During impliementation of each of the alternatives except the
no action alternative, the exposure to the general population from
th(e radiological] pathways would increase as the tailings are
disturbed on [the] site and as the tailings are transported to
an alternat[e] site. Remedial action workers would also be
exposed to these pathways during remedial action. :
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Seneral
Generasl Genera) popalaticn Remedial Remedial . Total
population populatics transportation sction worker action worker excess
b radon daughter gmma health gamma health radon dsughter gmaa health heslth
Riternative health effects effects affects health effects effects affects
[Stodtifzatien fa) (6.0156] 9.00029 R/A3 [0.0023) 0.0020 £0.0202)
(plece]
gast Sold Basia {0.0131) 0.00015 negligibie [0.003¢] [0.0032] {0.0201}
Chance Gulch £0.0105] 0.00015 negligibia {0.0043] [c.0038] {0.0188)

'Awemﬂx # contains & discussion of the methods snd assumptions used to estimate these iealth effects.
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[As presented in Appendix H, the percentage increase in
radon released from the tailings due to construction activities
would be small relative to the radon released prior to remedial
action. This 1s because a large radon flux is released from the

- existing taflings wunder the no-action alternative. During

construction, 1increases in gamma exposure rates and airborne
radfoactive particulate concentrations would be larger than for
radon concentration compared to levels prior to remedial action.
This 1s because gamma exposure rates increase as the pile is
excavated and mounded as a result of exposure of more tailings.
Airborne particulate concentrations also increase from near-zero
background lev:ls to measurable levels caused by disturbance of

the tailings.

The elevated gamma exposure rate primarily {increases health
effects to the remediation workers on the site. During stabiliza-
tion in place for ramediation workers, the risk from inhalation of
air particulates would be only one percent of that from exposure
to gamma rays, and the air particulate exposure to the general pop-
ulation would be even less. Inhalation of radon daughters would
be the dominant source factor in the general population health ef-
fects calculation.]

The excess health effects to the general public and nearby
workers during remedial action -are principally dependent cn the
amount of taflings and contaminated material to be moved and the
number of people who live and work nearby. The excess health ef-
~fects estimated for each of the alternatives are small in compar-
ison to the natural incidence of cancer. 1In the United States, &n
individual has a 16 percent chance of contracting cancer (NAS,

1980). .

As a comparison, the excess health effect to an individual in
the general population during remedial action for stabilization in
place was estimated to be 0.C00[23] percent (based on an excess
health effect of [0.0159] and an exposed population of 6,783).
The excess health  effects (cancer) [caused by] the remedial
action alternatives ([would] therefore [be] a small fraction of
the normal cancer incidence rate.

Stabilization 1in place would result 1in [slightly more]
total excess health effects [(0.0202)] during remedial action
(than the other alternatives.] Stabilization in place has the
[most] health effects [primarily] because [of radon daughter
exposure to the general population, even though] it requires no
off-site transportation of tailings, requires a shorter time< .0
implement, and uses fewer remedial action workers than the other

alternatives.

The no action alternative would result in [0.0105] excess
health effects per year. This number of excess health effects is
not directly correlated to the excess health effects listed in
Table 4.1 because the health effects for the alternatives are for
the duration of the project; 18 months for [stabilization in
place] and 24 to 30 months for the other alternatives.
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4.1.3

4.1.4

The East Gold Basin alternative would result in [0.0201] to-
tal excess health effects, [essentially the same as stabilization
in place]. The[se] health effects are due to a greater dis-
tance fur movement of the material, a longer time to implement the
alternative, and a greater number of remedial action workers.
Transportation health impacts to the general population for the
East Gold Basin alternative are negligible.

The Chance Gulch alternative would result in [slightly

fewer] total excess health effects [(0.0188)] as the East Gold

Basin alternative. Fewer general population health effects would
be incurred because Chance Gulch is farther from the town of Gunni-
son; but a larger work force would be needed over a longer period
of time because of the longer transportation distance to Chance
Gulch. Transportation health impacts to the general population
for the Chance Gulch alternative are negligible. [The total ex-
cess health effects during each remedial action alternative would
be essentially the same, resulting in an impact similar to the to-
tal health effect caused by exposure for two years under no-action
conditions.]

Hypothetical accidents

The Gunnison tailings contain radioactive elements in low con-
centrations that emit low levels of radiation. A long exposure
time is required to produce excess health effects. For any [of
the action alternatives,], spillage of tailipgs resulting from a

traffic accident involving a truck loaded with tailings would be °

cleaned up immediately and would therefore cause a short exposure
time to persons living or working near the spill. Contractors
working for DOE would be required to establish approved procedures
for cleaning spills.

The only spill which could not be cleaned up would be one
that occurs as a truc. crosses a perennial stream or flowing ephem-
eral drainage. The probability of such an accident is very low.
Relocation of tailings to either alternate site has the possibil-
ity of this occurring since the transportation routes cross Tomi-
chi Creek. In this case, much of the tailings could not be re-
covered but the concentration of radioactive elements[,] me-

“tals[,] and 1ions would be rapidly diluted by the flowing waters

and little or no health impacts would occur.

Health effects following remedial action

The procedures used to calculate the excess health effects
following remedial action for each of the alternat[e sites] are
discussed in Appendix H. These procedures are based on realistic
but conservative assumptions to estimate the level of excess
health effects. Table 4.2 lists the estimated yearly excess
gﬁa}th gffects for each of the alternat[e sites] following reme-

al action.
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Table 4.22 Yearly excess health effects following remedial action

Genera) General
population population Total
radon daughter gamma health health
health effects effects effects
per year per year per year
(Stabiiization in placel 0.000[64] 0 0.000[64]
No action £0.0102] 0.00029 [0.01051]
East Gold Basin 0.000C27] 0 0.000[27]
Chance Gulch 0.0001€2] 0 0.0001[2]

aAppendix H contains a discussion of the methods and assumptions used to esti-

mate these health effects.
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Following remedial action, the radon releases for each of the
- alternatives, except the no action alternative, would be no great-
er than allowed by the EPA standards (Appendix A). The design for
each alternat[e site] incorporates a 5-foot-thick silty clay
cover to assure that radon emanation will meet EPA standards.

Stabilization in place would result in [0.00064] general
population excess health effects per' year., These impacts would
occur because the tailings would remain within one mile of the
[city] of Gunnison.

The no action alternative would result in the greatest yearly
excess health effect to the general population [(0.0105] excess
deaths per year) which is at least [16] times greater than any
other alternative [following remedial action]. These impacts
would [primarily) occur because the tailings would not have a
[thick] cover to inhibit radon emanation. The excess health ef-
fects to the general population resulting from radon emanation
would exceed those from gamma radiation by a factor of [35] for
the no action alternative.

The excess health effects calculations for the no action al-
ternative assume that the tailings would not be dispersed by nat-
ural erosion or man in the future; there is no way to accurately
predict the level or rate of dispersion. However, as discussed in
Section 4.5.1, dispersion would occur over time and the actual
health effects of the no action alternative might be greater than
the [0.0105) per year as shown in Table 4.2.

The East Gold Basin alternative would result in 0.000[27 ex-~
cess health effects per year to the general population following
remedial action. The East €old Basin site is relatively remote,
but is close enough [to the city of Gunnison] to cause excess
health effects from the small increase in radon concentrations.

The Chance Gulch alternative wauld result in [0.00012] ex-
cess health effects per year following remedial action. Chance
Gulch is the most remote alternate site, but is within 4 straight
line miles of Gunnison, and excess haalth affacts would occur from
the slightly increased radon concentrations from the Chance Gulch
disposal site.

Table 4.3 lists the estimated excess health effects for each
alternatfe site] that would occur 5, 10, 100, 200, and 1,000
years following remedial action. This table adds the health ef-
fects that would occur during remedial action to the integrated
yearly health effects following remedial action. [It should be
noted] ([that] the data in Table 4.3 reflect a stable popula-
tion[, assuming that the population in the vicinity of each .ite
remains constant. The yearly excess health effect for any site
wouldJ vary with changing population disiribution around that
site.
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Table 4.3 Total excess health effects 5, 10 lgo. 200, and
1000 years following remedial action

Humber of years following remedial action

Alternative 5 years 10 years 100 years 200 yezrs 1000 years
{Stabilization in 0.023 0.027 0.084 0.015 0.66]
[place]
o action® £0.053 0.105 1.05 2.1 16.5]
East Gold Basin {c.c21 0.023 - 0,047 0.074 0.291
Chance Gulch [0.019 6.620 0.031 0.043 0.143

%These estimates assume that the population in the vicinity of each site remains constant and includes the health
effects during remedial action,

bThe calculations for no action assume the tailings are not dispersed by natural feorces or by man because there
is no way to accurately predict the level or rate of dispersion. However, if the dispersion could be predicted
and were factored in to the above estimates, the health effects for the no action 2 ternative would greatly
increase.
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4.2

4.1.5 vicinity property excess healih effects

A1l of the remedial action alternatives, except the no action
alternative, would include the cleanup of the 14 off-site vicinity
properties. This cieanup would involve the removal and transporta-
tion [of] 1400 cubic yards of contaminated material from the vi-
cinity properties to the existing tailings site. The contaminated
materials would be consolidated with the stabilized tailings. Con-
servative estimates of the excess health effects during the 14-
month vicinity property cleanup period [are 0.0074] excess
health effects to the general population and [0.0001] excess
health effects to the remedial action workers.

AIR QUALITY

The potential air quality impacts of stabilization in place and dis-
posal at the East Gold Basin and Chance Gulch [alternate sites] were
evaluated by estimating air emissions (from both fuel combustion and fugi-
tive dust) and translating [these] emissions i~to ambient air [pollu-
tant] concentrations through the use of computer simulation modeling. Jle-
tails of this evaluation are presented in Appendix C.

Air emissions inventory

The pollutants cf regulatory concern are hydrocarbons (HC), nitrogen
oxides (NO ), sulfur oxides (SO ), carbon monoxide (CO), and total sus-
pended par!iculates (TSP). TabTe 4.4 presents total emissiors for [sta-
bilization in place] and for disposal at the tast Gold Basin and Chance
‘Gulch sites. [Stabilization im place] would result in the lowest levels
of emissions, followed by, in ascending order, disposal at East Gold Basin
and disposal at Chance Gulch. The highest, level of emissions for the
Chance Gulch alternat[e site] are attributed, in large part, to the
greater haul distance involved compared to the East Gold Basin alter-
natfe] or [stabilization in place]. TSP emissions greatly exceed emis-
sions of the other pollutants for each alternative.

Air pollutant concentrations

Emissions from the remedial actions were translated into ambient air
concentrations through the use of computer simulation modeling. A conser-
vative approach was uses in the impact assessment which tends to overpre-
dict impacts, and thereby provide [a) "safety factor." Model inputs for
this conservative approach include meteorological data, consideration of
the remedial action activity with the maximum emissions, and placement of
emission-sensitive receptors directly downwind of the emissions sources.
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Table 4.4 Summary_of [air pollutant] emissions from the remedial

action[‘]
Emissions (tons)
b
Alternative HC NOx SOx Co TSP
Stabilization in place 7.0 93.7 7.0 25.7 254.6
East 60ld Basin 10.1 138.1 10.5 41.4  1,202.4
Chance Gulch 14.4 167.1 13.7 65.2 2,482.6

C

b

dSumary of Table C.1.5, Appendix C.]

The no action alternat[e] would not create emissions of hydrocarbons,
nitrogen oxides, sulfur oxides and carbon monoxide; however, it would
contribute suspended particulates to the ambient atmosphere due to dispersion
of the tailing by winds. This contribution of particulates cannot be
quantified but would be somewhat greater than that from undisturbed rangeland
due to the sparse vegetative cover on the existing tailings pile.
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Based upon the emissions in Table 4.4, it was determined that only
TSP emissions would be of concern since they greatly exceed the levels of
the other pollutants and since existing TSP levels in the area either ex-
ceed, or constitute a significant portion of, the State and Federal stan-
dards. Annual TSP concentrations were approximated, but not emphasized
since activities are not expected to occur for several months of the year
due to snow cover at the site; therefore, emphasis was placed on potential
exceedances of the 24-hour TSP standard.

Twenty-four-hour TSP increments were estimated hased on the use of
the Industrial Source Complex Dispersion Model for short-term applications
(ISCST). Modeling was performed for: (1) stabilization at the Gunnison
site; (2) #disposal at the East Gold Basin site; (3) disposal at the Chance
Gulch site; and (4) impacts at the Gunnison site caused by complete remov-
al of the taiiings for eventual disposal at East Gold Basin or Chance
Gulch,

Table 4.5 presents the predicted maximum 2&4-hour TSP increment fcr
each alternative. When these increments are added to the maximum 24-hour
TSP concentration that occur[s] in the area, the results allow a predic-
tion as to whether the alternatives would result in violations of applic-
able standards. As shown in Table 4.5, stabilization in place 1s3predic-
ted to result in a maximum 24-hour TSP increment of 91 microg/m 3 When
added to the highest TSP levels recorded in the area (98 microg/m~), the
maximum 24-hour TSP concentration 1is predicted to be 189 microg/m 3
which exceeds the State and Federal secondary stangard of 150 microg/ m
but not the Federal primary standard of 250 microg/m”,

Maximum 24-hour TSP increments for the East Gold Basin3 and Chance
Gulch galternatives are predicted to be 108 microg/m> and 171
microg/m~, respectively, at each site. In addition, removal,og the tail-
ings from Gunnison would result in an increment of 18 migrog/m~ at Gunni-
son for the East Gold Basin alternative, and 9 microg/m™ at Gunnison for
the Chance Gulch alternative. When added to the maximum TSP concentra-
tions recorded in the area, it is predicted that levels produced at the
East Gold Basin and Chance Gulch sites would result in violations of state
and Federal, secondary and primary 24-hour TSP standards respectively.

Annual TSP increments were approximated by applying a factor to the
modeled 24-hour TSP increments. The factor was derived by determining the
percentage of the time that the remedial action activity under consider-
ation would occur on an annual basis. Annual meteorological data were
not used, and it should be noted that the 24-hour TSP increments greatly
overestimate impacts since the 24-hour modeling uses steacy-state and uni-
directional winds and very conservative stability classes. Such worst-
case meteorology would not occur 365 days out of the year as is assumed in
the approximation of the annual TSP increments. It must also be stressed
that this is a simplified approach and the results should be viewed as
relative values rather than absolute concentrations.
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Table 4.5 Predicted 24-hour TSP increments and maximum TSP
concentrations for each remedial action alternative

State and Fe[d]er81

Incremental Total 24 -hour stangards
24 -hour 24 -hour (microg/m™)
2 TSP leves TSP 1eve5
Alternative Location (microg/m~) (microg/m~) Primary = Secondary
[Stabilfzation
in Place] Gunnison 189 250 150
East Gold Basin East Goid F. - [08 206 250 150
Gunnison 18 116
Chance Gulch Chance Gulch 171 269 250 150

Gunniscn 9 106

%The no action alternative would .not .create emissions of hydrocarbons,

b

nitrogen oxides, sulfur oxides and carbon monoxide; however, it would
contribute suspended particulates to the ambient atmosphere due to dispersion
of the tailing by winds. This contribution of particulates would be somewhat
greater than that from undisturbed rangeland due to the sparse vegetative cover

on the existing tailings pile.

Not to be exceeded move ‘than once per year.
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4.3

The annual predicted TSP incremants reflect the same trends as the 24-
hour increments with the [Stabi]gzatian in place] alternative resulting
in the lowest levels (273microg/m , followed by the East Gold Basin al-
ternativs (37 microg/m~), and the Chance Gulch alternative (59
microg/m~). While such values are only approximate, existing annual TSP
concentrations in the Gunnison area already exceed State and Federal
secondary standards. Thus, any incremental TSP concentration would exacer-
bate this situation (Table 4.6).

SOILS

Each of the action alternatives would result in both the temporary
disturbance and permanent loss of soils. Use of the Yalco borrow site and
borrow sites 1 and 6 would be required for all uf the action alternatives
({Stabilization in place], East Gold Basin, and Chance Gulch); however,
the Valco borrow site and borrow site 1 have already been disturbed by pre-
vious borrow activities, and no new disturbance or lass of soils would be
required for any of the action alternatives.

[Stabilization in place] would result in the temporary disturbance
of 50 acres of soils at borrow site 6 and one acre for access road improve-
ments. The soils would be scraped (6-inch depth) and stockpiled near the
borrow site for future reclamation of the site and access road. Thirty-
seven acres of soils would be permanently lost in the cleanup of the areas
contaminated by the former ore storage and mill facilities (21 acres) and
the windblown tailings (16 acres). These soils would be placed with the
tailings during the remedial action.

The no action alternative would result in the continuing contamina-
tion (with radium-226) of soils adjacent to the tailings site due to dis-
persion of the tailings by wind and water erosion. The rate of this

‘continuing contamination cannot be accurately quantified, but 16 acres of

soil have been contaminated to date.

Disposal of the tailings at the East Gold Basin site would result in
the temporary disturbance of 50 acres of soils at borrow site 6 and 15
acres of soils at the disposal site for a construction staging area.
These 65-acres of soils would be scraped (6-inch depth) and stockpiled
near the respective sites for future reclamation of the sites. Seventy
acres of soil would be permanently lost with the East Gold Basin alterna-
tive. One acre would be lost in providing access to the disposal site and
borrow site 6 because this road would remain intact after remedial action.
Thirty-seven acres of soils would be lost in the cleanup of the former
ore storage and mill areas (21 acres) and the windblown contamination adja-
cent to the existing tailings pile (16 acres). Another, 32 acres of soils
would be lost at the disposal site because they would be used to con-
struct the tailings cover.

Disposal of the tailings, at the Chance Gulch site would result in
the temporary disturbance of 65 acres of soils at borrow site 6 [and] at
the construction staging area at the disposal site. These soils would be
used for site reclamation as in the East Gold Basin alternative.
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Tabie 4.6 Predicted annual TSP increments and maximum TSP
concentrations for each remedial action alternative

Annual Maximum State and Federaa
TSP annual annual standards
a 'incremen§ TSP 1eve§
Alternative™ (microg/m™) (microg/m™) Primary Secondary
(Stabilization
in place] 27 90 75 60
East Gold Basin 37 100 75 60
Chance Gulgch 59 122 75 60

8The no action alternative would not create emissions of hydrocarbons, nitro-
gen oxides, sulfur oxides and carbon monoxide; however, it would contribute sus-
pended particulates to the ambient atmosphere due to dispersion of the tailing
by winds. This contribution of particulates cannot be quantified but would be
somewhat ¢reater than that from undisturbed rangeland due to the sparse vegeta-
tive cover on the existing tailings pile.

b(-.‘\eomet'.r ic mean.
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4.5

Approximately, 75 acres of soils would be permanently lost with the Chance
Gulch alternative. About 6 acres of soils would be lust providing access
to borrow site 6 and the disposal site because this road would remain in-
tact after remedial action. Another 69 acres of soils would be lost at
the tailings and disposal sites as with the East Gold Basin alternativel,
(ore) storagr. and will areas, windblown acreage, cover material ai the
site).] ‘

. For each [action] alternative, the areas disturbed during the clean-
up of contaminated soils adjacent to the tailings site would be reclaimed

by the spreading and contouring of a suitable plant growth medium, addi-
tion of necessary soil conditioners, and revegetation. Similar reclama-
tion measures, including contouring and revegetation, would be performed
at borrow sites 1 and 6 in accordance with the porrow permits issued for
the sites by the Bureau of Land Management. No reclamation would be re-
quired at the Valco borrow site.

MINERAL RESOURCES

A1l of the alternatives, except no action, would result in the con-

“sumption of borrow materials (silty clay, gravel, rock). Stabilization in

place would require approximately 841,000 cubic yards of materials. The
no action alternative would not require the use of borrow materials. The
East Gold Basin and Chance Gulch alternatives would require about 680,000
and 716,000 cubtc yards of materials, respectively.

The consumption of borrow materials from local sources would have a
negligible impact on the availability and cost of these resources in the
region[,] as all of these materials are commercially available in large
quantities throughout the Gunnison area. Access to sand and rock deposits
beneath the existing tailings pile would be restricted by selection of the
[stabilization in place] or no action alternative, but this is not expec-
ted to impact the local economy or availability of sand and gravel re-
sources of the region. Relocating the tailings to the East Gold Basin or
Chance Gulch alternate disposal sites would allow access to the sand and
rock deposits underlying the existing tailings pile but would preclude ac-
cess to similar deposits underlying either disposal site.

None of the alternat[e sites] would have any impacts onr other miner-
al resources in the area. The Jurassic Morrison formation, heavily miner-
alized in some areas (uranium, vanadim, molybdenum), underlies the ex-
isting tailings site and the alternate disposal sites. This formation is
not known to be mineralized in the vicinity of Gunnison. There are no
mining claims on file for either of the alternative disposal sites.

WATER

4.5,1 Surface water

Section 4.5.1 descrihes the potential surface-water impacts
from remedial action for each of the alternat[e] sites and sum-
marizes water use during counstruction for each alternative. Addi-
tional details are contained in Appendix D. ,
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Stabilization in place

[Because of the topography and location of the present tail-
ings site with respect to the Gunnison River and Tomichi (Creek,
the primary hazards to long-term integrity at the site are the po-
tential impacts from flooding and stream channel migration. High
flow velocities could damage the rock erosion protection layer, or
cause channel shifts and localized scour that would undercut and

destabilize the ambankment.

A conservative Probable Maximum Flood (PMF) resulting from
the occurrence of a PMP over both the Gunnison river and Tomichi
Creek drainage basins simultaneously was analyzed. Hydraulic anal-
ysis was performed for existing conditions and also for future pre-
dicted conditions assuming that channel migration through bank ero-
sion on the Gunnison River has occurred to the edge of the embank-
ment. The resultant PMF peak flows, velocities, and area flooded
are fully described in Appendix D.

During a PMF, the Gunnison River and Tomichi Creek would com-
bine as one flow upstremm of the Gunnison site and surround the em-
bankment. The depths would range from 4 to 5 feet above the base
of the pile. The resultant overbank velocities adjacent to the
embankment were calculated to be approximately 3 to 5 feet per
second; and the msean channel velocities near the site were approxi-
mately 12 to 14 feet per second. Erosion would occur to an] ele-
vation of 7640 feet adjacent to the west side of the embankment
with water depths of 6 to 7 feet adjacent to the embankment. The
calculated mean channel velocities would be approximately 13 to 15
feet per second. '

Rock erosfon protection on the sides and at the toe of the
embankment has been designed to prevent undercutting and damage to
the embankeent from the maximum estimated flood conditions.]

No action

The no action alternative would result in the continued expo-
sure of the site to a number of surface-water hazards. The pres-
ent cover on the existing pile is not designed to assure long-term
stability from sheet and gully erosion during large storm events.
Eventual erosion of the present cover would lead to transport of
the contaminants off the site by surface runoff,

[The Gunnison River is classified as having only moderate
stability with a higher potential for chamnel and floodplain move-
ment through gradual migration or during major flood events (100~
year flood or greater). However, the likelihood of a channel
shift due to gradual migration impacting the stabilized tailings
is limited because of present and future cultural effects (e.g.,
roads, homes, cammercial structures). On the other hand, a rapid
channel shift during a major flood event would be difficult to pre-
vent. Severe dmwage to the pile could occur with potential under-
cutting to depths of more than 5 feet and maximum flow velocities

approaching 15 fps.]
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East Gold Basin

No flood flows [would] impact this site be .ause of its dis-
tance fram and ®levation above the closest stream channel. There-
fore, flood protection and stream meander are not considerations
for this remedial action alternative.

The East Gold Basin alternative would incorporate the same
erosion protection measures as [stabilization in place] during
and after remedial action to protect against impacts to surface-
wateri' quality and assure long-term stability against surface-water
erosion.

Chance Gulch
The Chance Gulch alternative would encounter the same impacts

fron remedial action and incorporate the same erosion control mea-
sures for long-term stability as the East Gold Basin alternative.

Ground water

Stabilization in place

[After stabilization 1in place, two desigr features would
greatly reduce the amount of contaminants produced by the pile.
First, the tailings will be covered by about 5 feet of low permea-
bility materials which will reduce the amount of raim and snowzelt
which percolates through the tailings. Second, the tajlings will
be placed on an earthen bench which will raise tham about 5 feet
above ground surface and prevent any groundwater from coming in
contact with them.

Although stabilization in place will pravent the pile from
acting as a major future source of contaminants, no alternative
affects the residual contamination already present in the aquifer.
Left to itself, the aquifer would begin to naturally flush itself
of contaminants. The rate at which this flushing would occur de-
pends upon the form in which the contaminants exist within the
aquifer. If they are present only as dissolved species they would
move at the speed of the ground water and be dfscharged to Tomichi
Creek and the Gunnison River in a period of between 2 years and 33
years depending on ground-water velocities. It is 1likely, how-
ever, that some contaminants exist as sorbed species or as solid
precipitates, in which case the contaminants would have to desorb
or be dissolved before being flushed from the aquifer. The time
required cannot be estimated with available information.]

No action

If no remedial action is taken, ievels of contamination would
remain at present levels until the pile has been flushed by infil-
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trating precipitation and contaminants have beén flushed from the
aquifer. It 1is not [currently] known how much time this would
take(. HJowever[,] it may require [several]l hundreds of

_years.,

East Gold Basin

If the tailings were moved to the East Gold Basin site they
would be tined and covered, just as at the processing site (Appen-
dix B8, Section 2.5). Although not anticipated, if shallow ground
water exists at the site, infiltration through the pile would pro-
bably degrade its quality, just as at the processing site. Before
any effects can be estimated, a field program to gather data on
flow directions, rates of flow, and water quality would have to be
completed. This would be followed by a hydrodynamic and gecchem-
fcal analysis of the type that is now being performed for the pro-
cessing site.

Chance Gulch

The 1mpa£ts of moving the pile to Chance Gulch would be much
the same as those stated for the East Gold Basin site. The same
type of data collection program and analysis would be required.

Aquifer restoration

[(Following additional data collection and analysis & deci-
sion will be made on the need for aquifer restoration or other
weasures to mitigate the existing ground water contamination. The
purpose of aquifer restoration is to remove both the residual con-
tamination and any ongoing contamination produced by the pile,
from the aquifer. An aquifer restoration program is a major pro-
Ject in itself requiring thorough planning. A description of aqui-
fer restoration is contained in Appendix D.]

PLANTS AND ANIMALS
General

The loss of vegetation, habitat for wildlife, and grazing acreage for
livestock would be the greatest impact to plants and animals from remedi-
al action. Surface disturbance would be caused by the excavation of con-
taminated soils and the construction of haul roads, staging areas, and

disposal facilities.

A11 vegetation and the majority of small mammals and reptiles ([at
the disturbed areas] would be destroyed or displaced. Large animals and
birds would probably relocate into surrounding habitat. The transporta-
tion of the contaminated material to an alternate site would cause a limi-
ted increase in animal mortality from road kills [compared to stabiliza-

tion in place.]
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taminated soils and the construction of haul roads, staging areas, and dis-
posal facilities.

A11 vegetation and the majority of small mammals and reptiles [at
the disturbed areas] would be destroyed or displaced. Large animals and
birds would probably relocate into surrounding habitat. The transporta-
tion of the contaminated material to an alternate site would cause a limi-
ted increase in animal mortality from road kills [compared to stabiliza-
tion in place.]

(Stabiiization in place]

Stabilization in place would destroy the sparse vegetation and the
few small mammals that occur on the 56-acre site. Removal of the cotton-
wood and aspen trees along the irrigation ditches would eliminate the
breeding and nesting sites for perching birds and herpetofauna.

After the remedial action, the 32 acres containing the stabilized
tailings would be covered with a rock layer. The remaining acreage (24
acres) would be recontoured to match the surrounding area and then revege-
tated.

No action N
, Implementation of this alternative would have no impacts on the
ptants and animals or their habitats.

Alternat[e] sites

Relocation to the East Gold Basin site, or the Chance Gulch site,
would permanently remove 32 acres of sagebrush shrubland at either site
and destroy a few small mammals unable to relocate to adjacent lands. In
each case, there would be an additional 15 acres temporarily disturbed for
construction staging. Construction of haul roads would disturb an addition-
al 1 acre for the East Gold Basin site and 6 acres for the Chance Gulch
site. Limited removal of small mammals and reptiles from the area would
occur during transportation along the haul roads and at the site during
remedial action.

These sites represent potential feeding and nesting grounds for the
sage grouse. Therefore, remedial action could result in increased competi-
tion in the surrounding area for suitable space and food. Disturbance of
breeding and nesting activities of the sage grouse may also occur.

After the completion of the remedial action, all temporarily lost
acreage would be recontoured [with] conform to the surrounding area, and
revegetated. The permanent loss of grazing land would be a minor portion
of the lands available for grazing purposes.
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Vicinity properties

Remedial action at vicinity properties would disturb an estimated 3
acres. These properties are mostly commercial and residential lots.
(Excavation and cleanup at these vicinity properties would cause the]
}oss of landscape vegetation and the small animals associated with each

ot.

After remedial action, these areas would be recontoured and land-
scaped.

Borrow sites

At the Valco sand and gravel pit and borrow site 1, there wouid be no
additional impacts to plants or animais as (the area is alreadyl] highly
disturbed by current borrow activities. At borrow site 6, there would be
an additional 50 acres of sagebrush shrubland habitat uestroyed. The
impacts expected would be similar to those described for the alternate
sites: the removal of small animals, the minimal loss of feeding and
nesting ground, and possible disturbance of the productive activities of
the sage grouse.

After remedial action, borrow site 1 and borrow site 6 would be
recontoured to be compatible with the surrounding area and revegetated.
Reclamation would be conducted in accordance with applicable permit re-
quirements. There would be no reclamation of the [privateiy ownedl
Valco gravel pit. .

Endangered and threatenec species

There are no threatened or endangered wildlife species currently occu-
pying the Gunnison or alternatfe] disposal sites. The Whooping crane
and Greater sandhill crane, which would not be expected to use the sites,
rest and feed along Tomichi Creek and thz Gunnison River during their
migrations. The ([Whooping] crane is 1listed as endangered ([on] the
[s]tate and Federal endangered species 1ist and the sandhiil crane is
listed as endangered on the [S]tate 1ist.

The use of either East Gold Basin or Chance Gulch sites or borrow
site 6, may effect the Skiff milkvetch (Astragalus microcimbus). The
Milkvetch has been found less than three m{les southwest from the aiter-
nate disposal sites and borrow site 6 in similar habitats. ([Due to its
proximity to] either alternatfe] or borrow site 6, the ([specificl
area to be impacted would be examined for endangered and threatened

species(. The]l] DOE would initiate consultation with the USFWS as
required under Section 7 of the Endangered Species Act of 1973.

LAND USE IMPACTS
Stabilization in place would prevent the use of 32 acres of land near

the city of Gunnison. The stabilized tailings site would be under the di-
rect control of the Federal government and would be permanently restricted
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from any additional use. However, the remaininy; 24 acres of the 56-acre
designated site would be cleaned up, restored and released for unrestric-
ted use.

The stabilized tailings pile should not have an appreciable effect on
land use in the surrounding area. Studies of unstabilized tailings piles
have indicated that the development and values of adjacent lands were not
affected by the piles. At the Vitro tailings site near Salt Lake City,
Utah, a study revealed that land values at and adjacent to the pile were
dependent primarily on the current and planned uses of the lands. In
Grand Junction, Colorado, residential and commercial developiment adjacent
to the tailings pile have increased over the last 10 years. During that
time, a sawmill and lumber yard, several warenouses and businesses, and
fifty to sixty housing units have been located near the tailings site
(Metzner, 1984).

The no action aiternative would have no effect on current land use;
however, the 56-acre tailings site would not be available for the uses en-
visioned in local planning documents. In addition, continued dispersion
of the tailings by wind and water erosion would continue to contaminate
lands adjacent to the site rendering them unsuitable for human use.

Relocation of the tailings to the East Gold Basin site would perma-
nently prevent the use of 33 acres of land for grazing purposes (32 acres
for the disposal site and 1 acre for an access road). This acreage repre-
sents a very small portion of the lands available for grazing. The East
Gold Basin site is approximately 2500 feet from an active housing develop-
ment, and relocation of the tailings to the site could have some effect on
expansion of this development. The magnitude of these effect[s] cannot
be estimated at this time.

Disposal of the tailings at the Chance Gulch site would permanently
prevent the use of 38 acres of land for grazing (32 acres for the disposal
site and 6 acres for access road). This acreage represents a very small
portion of similar lands available for grazing purposes. The Chance Gulch
site is 2.5 miles from the nearest residence; therefore, disposal of the
tailings at th{is] site should have no effect on the residential devalop-
ments near Gold Basin Road.

Relocation of the tailings to either the East Gold Basin or Chance
Gulch alternatfe] disposal sites would allow release of the existing 56-
acre tailings site for unrestricted use. While a portion of the site
might still be restricted from use as an airport clear zone casement, the
remainder of the site would be suitable for the uses envisioned in local
planning documents.

A1l of the action alternatives would involve temporary disturbance of
various acreages of lands. Any action alternative would require the dis-
turbance of 37 acres of land at and adjacent to the tailings site for
cleanup of the former ore storage and mill areas and the area contaminated
by windblown tailings. These areas would be restored as necessary and re-
leased for unrestricted use. Any action alternative would require the dis-
turbance of 50 acres of land at borrow site 6. This land would be
reclaimed and released for use in accordance with the borrow permit issued
by the [U.S.)] Bureau of Land Management. Relocation of the tailings
[to] either alternate disposal site would require the disturbance of 15
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acres of land at either site for a construction staging area. This land

would be reclaimed and released for use in accordance with the applicable
Borrow activi-

permits issued by the [U.S.] Bureau of Land Management.
ties at the Valco borrow site and borrow site 1 would not create addition-

al land disturbance as these sites have experienced previous borrow activi-
ties. Reclamacion would not be required at the Valco site, but borrow
site 1 would be reclaimed and released for use in accordance with the bor-
The tempo-

rov permit issued by the [U.S.] Bureau of Land Management.
rary land disturbances described above would not create a major impact

because they are compatible with current land usage (e.g., Valco borrow
site) or the lands would be restored and returned to their present or

unrestricted use.

NOISE IMPACTS

A noise prediction model (Kessler et al., 1978) was used to estimate

the maximum A-weighted sound level emitted from each of the sites during
action. The mode! inputs [utilized] the numbers and types of

remedial

equipment that would be used for remedial action, the maximum sound levels
generated by this equipment (Table 4.8), and the distances from the sites
to the nearest noise-sensitive receptors. The model tends to overpredict
the resulting noise levels by assuming that the equipment is clustered as
a point source when, in reality, the equipment would be operating over an
area of acres. In addition, model inputs do not account for the use of
the same equipment for more than one phase of remedial action. [For
purposes of amalysis] it {is assumed that each remedial action phase has
its own fleet of equipment, and the overlapping of phases results in a

maximum number of equipment on a site at a particular time.

Table 4.8 Sound levels for equipment used for remedial action

Maximum sound level at 50 feat (dB)

Equipment

D-8 bulldozer 88
Front-end loader 85
Scraper 87
Water truck 89
Haul truck 86
Compactor . 87
Grader 83

Source: FKessier et al., 1978.
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The maximum estimated equivalent sound level at the Gunnison site re-
sulting from stabilization in place would bte approximately 94 dBA at a lo-
cation 50 tfeet from the center of activity. The nearest residences tc the
Gunnison site are approximately 1,050 feet away. The maximum noise levels
would be attenuated by approximately 25 dBA over this distance, resulting
in a 67-dBA noise level at the nearest residences. These sound levels
would be greater than the EPA-recommended level for outdoor activity and
annoyance of 55 dB (L, ), but less than the 70-dB (L ) level estab-
lished for the protecti8lf of hearing (EPA, 1974).

The no action alternative would have no impacts on noise levels.

The maximum noise level produced by remedial action at both the East
Gold Basin and Chance Gulch sites would be 94 dBA at a distance of 50 feet
from the center of activity. The nearest residence to the East Gold Basin
site is approximately 2500 feet away. The maximum noise level would be re-
duced by about 33 dBA over this distance, resulting in a 61 dBA noise lev-
el at the nearest residence. This would exceed the EPA level for annoy-
ance but would be less than the estabiished level for hearing protection.
The Chance Gulch site is approximately 2.5 miles from the nearest resi-
dence. The maximum noise level of 94 dBA would be reduced [to] back-
ground levels over this distance, thereby precluding any noise impact from
the remedial action.

There woulc also be noise produced by the haul trucks travelling to
and from the sites for all action alternatives. The haul trucks would pro-
duce intermittent high levels of noise along the routes. Noise produced
by the trucks can be expected to be approximately 84 decibels at a
location of 50 feet removed from the roadway. Such sound levels are high,
but would not represent a major impact sirnce the noise-sensitive receptor
population is small and the noise levels would be intermittent.

A1l of the action alternatives include remedial action at the 14 vi-
cinity properties. The largest noise impacts at the vicinity properties
would result from the use of backhoes and small (10 cy) dump trucks. Much
of the excavation would be performed by hand shovel. The resultant noise
levels may disturb persons in adjacent residences but these activities
:ou1d be of short duration and would be conducted only during normal work

ours.

SCENIC, HISTORICLAL), AND CULTURAL RESOURCES

Impacts to scenic resources

Stabilization in place would have a minor impact on scenic resources
in the area. There would be a permanent but in.onsequential change in the
immediate viewshed around the site due to the new shape and height of the
pile. Foreground views of areas surrounding the tailings pile would be
temporarily altered due to removal of vegetation and earthmoving during de-
contamination activities. Excavation at the borrow sites would alter the
elements of color, contrast, and texture until surface reclamation was
complete.
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Disposal of the tailings at either the East Gold Basin or Chance

‘Gulch alternat{e] sites would cause the views across the selected

disposal site to be changed due to the truncated pyramid appearance of the
final tailings cover configuration. The rock-covered disposal site would
contrast in texture, color, and shape with surrounding terrain. Land user
visual sensitivity is higher with the East Gold Basin alternative due to
the location of the site within the viewshed of several homes in adjacent

.residential subdivisions.

The no-action alternative would have no impact on scenic resources.

Impacts on historic cultural resources

No sites currently listed on the National Register of Historical
(Places] would be impacted by any of the alternatives. Two sites that
are eligible for nomination to the National Register of Historic Places
are located within [0]).25-mile of the tailings pile and within [0.5]
mile of the Chance Gulch alternat[e] disposal site. MWNeither of these
sites would be impacted by any of the alternatives. Impacts to historic
sites in the town of Gunnison as a consequence of vicinity property decon-
tamination may occur, but are unlikely. A [definitive]l assessment of
these potential impacts cannot be done until = decision is made to include
specific vicinity properties in cleanup activities.

The no-action alternative (Alternative 2) would have no impact on cul-
tural resources. ‘

Cultural resources may be adversely affected by the [stabilization
in place]l] due to excavation of borrow materials at the previously
undisturbed borrow site 6. Assuming a density of 6.8 sites per square
mile (Section 3.11), the 50-acre borrow site would affect less than one
(0.53) archaeological site.

The East Gold Basin alternat[e] would impact 98 acres of previously
undisturbed land which would affect an estimated one archaeclogical sites
[assuming a density of 6.8 sites per sgquare mile is accurate.]

Selection of the Chance Gulch alternative would cause impacts to the
Chance Gulch archaeological district. Assuming a site density of 28.57
archaeological sites per square mile, remedial action at this site and
road construction would impact 4 archaeological sites. Borrow material
excavation would impact an additional 1.1 archaeological sites assuming a
site density of 6.8 archaeological sites per square mile for the borrow
site area.

Prior to affecting previously undisturbed lands as part of any of the
action alternatives, Class III archaeological ([field] surveys would be
completed. Archaeological sites that are deemed to be significant by the
State Historic Preservation 0¢ficer (SHPO} or the BLM would be avoided if
feasible. [S]ites that could not be avoided would be studied further,
excavated (if necessary), and salvaged to maximize the recovery of
archaeological data. Mitigation by avoidance, fencing, excavation, or
salvage would be determined in consultation with the SHPO, BLM, and the
surface land owner.
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A benefit of the Chance Gulch alternative would be the opportunity to
obtain additional information about the extent of the Chance Gulch archae~
ological district. The geographic boundaries of the district have not
been delineated, especially in the higher elevations of Chance Gulch where
the alternative site is located.

POPULATION AND WORK FORCE

The following section analyzes the impacts of the various remedial ac-

‘tion alternatives on the Gunnison area's population and labor force. This

section summarizes more detailed analyses which are provided in Appendix
G. '

Stabilization in place would involve an overall average employment of
65 workers over an 18-month period. The 8-month period when activities
would be at their highest level would involve 102 workers. It is estimat-
ed that 84 of these workers would be Gunnison County residents, with 18
workers inmigrating from outside the County. Some of these inmigrants
would bring their families with them; total direct employment-related inmi-
gration is estimated to be 38 individuals. Using an indirect employment
multiplier of 1.7 (0.7 new indirect jobs for each direct job created), an
additional 71 indirect jobs would be created, resulting in a total indi-
rect employment-reiated population increase of 87 persons. In Summary,
over an 8-month peak period, stabilization in place would involve the crea-
tion of a total of 173 new jobs and a population increase of 85 persons.
This would represent an increase in total County employment of 2.9 percent
over 1983 levels, and an increase in County population of 0.7 percent,
also over 1983 levels.

The no-action alternative would have no impacts on the local popula=-
tion or employment.

Tailings disposal at East Gold Basin would involve an overall average
work force of 78 workers over a 24-month period. The 14-month extended
peak period would involve 111 workers. Using ‘he same assumptions as for
stabilization in place regarding local and inmi.rant labor for both direct
and indirect employment, 189 new direct and ingirect jobs would be created
for a l4-month period, involving a total population increase of 114 indivi-
duals. This would represent a roughly 1 percent increase in County popula-
%ion]a?d 2 3.1 percent increase in total County employment (both over 1983

evels).

Tailings relocation to Chance Gulch would involve an average employ-

ment of 74 workers over a 30-month period, and 108 workers during the 20-
month extended peak period. Using the same assumptions as for the other
two action alternatives, a total of 184 new direct and indirect jobs would
be created for a 20-month period. The total population increase would be
111 persons. These values represent an increase of 0.9 percent (popula-
tion) and 3 percent (employment) over 1983 County levels.
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HOUSING,  SOCIAL STRUCTURE, AND COMMUNITY SERVICES

Project housing demand is estimated at 36 (stabilization in place) to
44 (East Gold Basin) units. This would [affect] from 65 to 80 percent
of the available rental units in the City of Gunnison, if all of the
inmigrants seek housing in the City and if 1980 vacancy rates exist at the
time of the remedial action. However, some inmigrants might arrange for
rental housing elsewhere in Gunnison County, or stay in motels in the
area.

Because of the importance of tourism to the area and because of the
presence of Western State College in Gurnison, the area deals regularly
with transient populations (tourists and students). Thus, none of the ac-
tion alternatives would be expected to have 1 significant adverse impact
on the social structure of the Gunnison area.

The peak inmigrant population associated with any of the action alter-
natives would be 85 people for stabili zation in place, 114 people for East
Gold Basin and 111 people for Chance Gulch. Between Z2 and 26 school age
children would be expected to be included in this inmigrant population.
Given the ample capacity in the local public schools, no adverse impact
would be expected.

Project-related water consumption would not be expected to tax the lo-
cal water suppiy system. Although project demand would be a small frac-
tion of the capacity of the local sewer systems, the City of Gunnison's
sewage treatment plant is overloaded during the summer months because of
ground-water infiltration problems. The incremental project demand would
contribute slightly to this problem, although the City hopes to receive
Federal grants to allow development of a new and larger treatment plant by

| 1986 or 1987.

None of the action alternatives would have an appreciable adverse im-
pacts on local police, fire, health care, or recreational agencies/
facilities. The no action alternative would have no impact on 1local
housing, social structure, or community services. '

IMPACTS ON ECONOMIC STRUCTURE

Implementation of any of the action alternatives would impact the lo-
cal economy through wages and salaries to direct amd indirect employees,
through the project's local spending for materials, equipment, and sup-
plies, and through indirect expenditures as project dollars spent locally
are respent on other goods and services. There also would be sales tax
revenues that would accrue to local governments, as well as state (and
Federal) income tax payment by the recipients of the wages and salaries.

The total direct input to the economy of Gunnison County [for stabil-.
ization in place] is estimated at $2,630,000 in both direct and indirect
wages and salaries and $4,300,000 in local expenditures for materials and
equipment. Using a multiplier for local wage and salary expenditures of
1.85 (every dollar in wages and salaries would generate an additional
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$0.85 in secondary spending), an additional $2,236,000 in local expendi-
tures would be generated. Thus, the total impact of the stabilization in
place alternat[e] on the local economy is estimated at approximately
$9,166,000. ‘

Tailings relocation to East Gold Basin would produce $3,835,000 in lo-
cal wages and salaries and $4,300,000 in local expenditures for equipment
and materials. Applying the 1.85 secondary spending multiplier results in
an additional $3,250,000 in local spending. Total impact of the East Gold
Basin alternative on the County economy is thus estimated at $11,385,000.

Relocating the tailings to Chance GiUlch would involve $4,660,000 in
local wages and salaries and $4,700,000 in local spending for materials
and equipment. Applying the 1.85 secondary spending multiplier results in
an additional $3,960,000 in 1local spending. The total impact of the
Chance Gulch alternative on the Gunnison County economy thus would be ap-
proximately $13,390,000.

The no-action alternative would have no impact on fhe local economy.

Table 4.9 Economic impacts on Gunnison County

Difect BDirect and indirect
Stabilization in place $ 6,930,000 $ 9,166,000
No action 0 0
East Gold Basin 8,135,000 11,385,000

Chance Gulch 9,360,000 13,390,000

TRANSPORTATION NETWORKS

The only public roadway that would be substantially affected by the
remedial action alternatives would be Gold Basin Road, as the route be-
tween the existing tailings site, both alternatfe] disposal sites, and
the borrow sites involve only Gold Basin Road and access roads developed
for the remedial action. The portion of Gold Basin Road extending from
the site to borrow site 1 would be the primary area of impact; all commu-
ter traffic from remedial action workers would be from areas north of the
site.

Impacts, however, would be short-term (i.e., the duration of the reme-
dial action); no long-term impacts would occur. All project vehicular
traffic would occur during normal weekday working hours. Impacts of any

of the remedial action alternatives on U.S. Highway 50 would be minor..

Assuming one commuting worker per car, and that all workers use U.S.
Highway 50, traffic volumes at the intersection of U.S. 50 and State
Highway 135 would increase as follows:
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o Stabilization in place: 130 one-way trips per day (average
. - for 18 months)

214 one-way trips per day (peak
month)

o East Gold Basin alternative: 156 one-way trips per day (average
: for 24 months)

232 one-way trips per day (peak
month)

o Chance Gulch alternative: 148 one-way trips per day (average
for 30 months)

232 cne-way trips per day (peak
month)

The above values would represent a maximum increase (peak month) of
2.3 percent over the estimated 10,000 trips per day recorded on U.S. 50 at
State 135 in 1981.

A1l of the action alternatives would require the excavation and remov-
al of 1,200 feet of Gold Basin Road to the north and east of the Gunnison
site to remove windblown contamination. Traffic would be routed around
(adjacent) the excavation activities and the road would be resurfaced fol-
lowing removal of the contaminated material.

Removal of windblown material would occur within 50 feet of the main
Gunnison County Airport runway and the emergency runway. Full consulta-
tions with the Federal Aviation Administration and the Gunnison County

. Airport would be maintained to reduce or eliminate any impacts on airport
traffic. '

Gold Basin Road is a lightly travelled two-lane roadway. Each of the
remedial action alternatives would represent a substantial, although
relatively short-term{,] addition to traffic volumes on Gold Basin Road
and could cause congestion, with the extent and duration of this impact
varying among the alternatives.

Stabilization in place would involve an average of 543 trips per day
on Gold Basin Road over the l8-month construction period. During the peak
month of activity an estimated 1,020 trips per day are predicted.

The no-action alternative would have no impact on local transporta-
tion/networks.

Relocation of the tailings to East Gold Basin wouid involve an aver-
age of 695 trips per day on Gold Basin Road and an unimproved dirt road to
the site cver a 24-month period. During the peak month of activity, 1,272
trips per day are expected.

Implementation of the Chance Gulch alternative would involve an aver-
age ..° 586 trips per day on Gold Basin Road and an unimproved dirt road to
the site over a 30-month period. During the peak month, 1,067 trips per

day are estimated.
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4.14

4.15

A1l of the action alternatives include remedial action at the 14 off-
site vicinity properties. This activity involves excavating 1,400 cubic
yards (cy), 100 cy at each property, and transporting this material, in 10
cy trucks to the Gunnison site. Since the vicinity properties are an aver-
age of [0].54 miles from the Gunnison site the total number of miles
traveled would be 151 and the resulting impact would be minor. The road
upgrading would include the widening (to 40 feet) of the road and the
construction of sub-base and base (gravel) layers.

As shown in Table 4.10(,] existing unimproved dirt roads would be
upgraded for each of the action alternatives.

Table 4.10 Road construction for remedial action

Stabilization [in place]l Upgrade 0.8 miles from Gold Basin
Road to borrow site 6

East Gold Basin Upgrade 0.8 miles from Gold Basin
Road to East Gold Basin site

Chance Gulch Upgrade 4.4 miles from Gold Basin
Road to Chance Gulch site

ENERGY AND WATER CONSUMPTION

A1l of .the alternatives except the no-action alternative would re=-
quire the expenditure of energy to operate equipment and to provide elec-
tricity for on-site operations, and +ould consume water. Water would be
needed for on-site operations and would be used by the inmigrant popula-
tion necessary to perform the proposed action. Table 4.11 lists fuel, wa-
ter, and electrical requirements for [stabilization in place]l] and for
dis posal at the East Gold Basin and Chance Gulch sites. Appendix B
provides additional details on energy use and Section 4.11 addresses ([the
impacts of project] water consumption [on local water supply systems.]

IMPACTS FROM ACCIDENTS NOT INVOLVING RADIATION

The various remedial action alternatives would involve extensive use
of heavy construction machinery (e.g., dozers, scrapers, front-end load-
ers) and many heavy truck trips as tailings, other contaminated material,
and clean cover materiai(s are] transported between the tailings dis-
posal and borrow sites. Project workers would also be commuting between
their homes and the work site. Because a high proportion of the project
work force is expected to be available locally and based on historic commu-
ting patterns for workers in the Gunnison area (BMML, 1980), an average
commuting distance of 10 miles (one-way) is assumed for project workers.
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Table 4.11 Fuel, water, and electricity consumption

Fuel use Water use a Electrical use
Alternative (gallons) (000 gallons) (kilowatt=hour)
[Stabilization in] 800,000 23,320 216,000
[place)
Eaét Gold Basin 1,434,000 27,028 293,000
Chance Gulch 1,894,000 | 33,450 621,000

ncludes inmigrant domestic water consumption and remedial
sunytion rates.
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The construction equipment used and transportation activities asso-
ciated with each alternat[e] pose the risk of accidents and resulting
injuries and fatalities. Based on nationwide data, the operation of all
types of machinery (e.g., tractors, forklifts, cranes, bulldozers, and
trucks) would result in about 0.15 non-fatal accidents leading to loss of
work time per man-year (DOT, 1977).

The following 1983 motor vehicle (including both trucks and autos) ac-
cident rate data for Gunnison County are based on data obtained from per-
sonnel of the Colorado State Patrol (Smith, 1984). Fatal accidents occur-
red at the rate of one fatal accident for each 24,708,000 miles travelled
(6 fatal accidents in an estimated 148,250,000 vehicle miles travelled);
injury accidents occurred at the rate of one for each 1,336,000 vehicle
miles travelled (111 injury accidents in 148,250,000 vehicle miles travel-
led), Based on a 1982 report, (Ramano et al.[, 1982]), truck travel
(nationwide in both urban and rural areas) resulted in 1 fatality per
20,833,000 miles travelled and 0.82 injuries per million miles travelled
(equivalent to 1 injury per 1,270,000 miles travelled). The analyses pre-
sented below express expected transportation fatalities and injuries in
terms of both of the above accident rate factors.

Non-radiological accident impacts associated with the various remedi-
al action alcernatives are estimated below based on the vehicle miles trav-
elled and man-years of labor associated with each alternatfe]. It
should be noted that the equipment use accident data include truck use,
and thus appear to be partly redundant with the purely transportation acci-
dent data. It also should be noted that a significant percentage of the
vehicular travel associated with disposal at East Gold Basin and TChance
Gulch (particularly Chance Gulch), would be on access roads used solely by
project vehicles, and not on public roads. The historical traffic acci-
dent rate data used are for public roadways. The likelihood of accidents
such as collisions between project vehicles and other vehicles obviously
would be less on the dedicated access roads than on public roadways.
Thus, the accident data presented below can be considered as conservative
(over-predicting accidents).

Stabilization in place

Stabi1ization in place would have the least off-site vehicular travel
among the varinus alternatives because there would be no off-site trans-
port of large volumes of tailings. As shown in Table 4.12, 242,400 total
vehicle miles would be involved (including worker commuting and vicinity
properties cleanup). Based on historical Gunnison County accident rate da-
ta, 0.01 fatalities and 0.18 injuries would occur. Based on the nation-
wide truck-only accident rate (which is very simiiar to the Gunnison
County combined truck and auto accident rate), 0.01 fatalities and 0.20 in-
Juries would occur.

Stabilization in place wouid involve an estimated 89.1 man-years of
labor (including vicinity properties cleanup). Assuming an equipment use
accident factor of 0.15 injury accidents per man-year of labor, 13.4 inju-
ry accidents leading to loss of work time wouid be expected. In summary,
the stabilization in place alternative would be expected to produce a to-
tal of 0.01 fatality and 13.6 injuries.
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Table 4.12 Won-radiological accidest fmpacts

* Total fuisment
off-site Tota? Traffic Traffic use )
vehicle -iles :.an-yeery accideat accident xddentb Total Total
Rlternative travelled of labor fstalities injuries injuries fatalities fnjuries
Stavitization in place 262,400 8.1 0.01 0.18-0.20 13.4 0.01 13.8
East Gold Basin $31,800 133.5 0.02-0.03 0.40-0.44 2.8 0.02-0.03 21.2
Chance Suich 1,348,700 165.4 0.06-0.07 1.01-1.11 24.8 0.06-9.07 24.8-24.9

3 1ncl udes vicinity propgerties ciesnup.

biajury accidents are definzd as those leading to Joss of wort tise.



4.16

No action

The no action alternative would have no impacts in terms of traffic
or construction-related accidents.

East Gold Basin

Tailings disposal at East Gold Basin would involve a total of 531,800
vehicle miles travelled. Traffic accident fatalities would be expected to
range from 0.02 (local data) to 0.03 (nationwide truck-only data); traffic
accident injuries would be expected to range from 0.40 (local data) to
0.44 (nationwide truck-only data). The 138.5 man-years of labor associat-
ed with disposal at East Gold Basin would produce an estimated 20.8 equip-

ment use-related accidents. Thus, in summary, the East Gold Basin alterna- .

tive would result in 0.02 to 0.03 fatalities and 21.2 injuries leading to
loss of work time,

Chance Gulch

The Chance Gulch alternative would involve an estimated 1,349,700
miles in vehicular travel. Traffic accident fatalities would range from
0.06 (local data) to 0.07 {(nationwide truck-only data). Traffic accident
injuries would range from 1.01 (local data) to 1.1 (nationwide truck-only
data). Based on an estimated total of 165.4 man-years of labor, equipment
use would result in 24.8 injury accidents. In summary, the Chance Gulch
a}ternat1ve would result in 0.06 to 0.07 fatalities and 24.8 to 24.9 inju-
ries.

MITIGATIVE MEASURES

As stated in Sectiun 2.3, the engineering designs for all alterna-
tives, except the [stabilization 1in place]l, are based on existing
published data. If an alternative other than the preferred alternative is
selected, additional site-specific data would be obtained before the final
engineering designs are [prepared].

4.16.1 Mitigative measures during remedial action

The following mitigative measures were incorporated into the
design and approach for each of the [relocation] alternatives in
order to reduce the environmental impacts.

0 Application of water [and/or] chemical dust suppressants
to dirt and gravel haul roads to inhibit dust emissions.

0 Construction of silty clay tailings covers to inhibit ra-
don emanation (consistent with EPA standards) and surface-
water infiltration.

0 Use of local labor whenever possible to reduce the socio-
logical impacts to the local communities and [maximize]
econumic benefits.
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Covering of haul trucks 'tn prevent dispersion of tailings
during relocation.

Construction of surface runoff diversion channels to di-
rect runoff away from the stabilized tailings and prevent
long-term erosion.

Construction of a rock cover on the stabilized tailings to
assure that the stabilized pile could withstand the ero-
sive effects of a Probable Maximum Precipitation (PMP).

Design of the stabilized tailings to withstand a Maximum
Credible Earthquake (MCE).

Selection of borrow sites which are as close to the dispos-
al sites as possible to reduce costs and eliminate the inm-
pacts of long haul distances.

Reclamation, including filling, grading, topsoiling, and
revegetating of borrow sites (as required).

Removal of all contaminated soils (consistent with EPA
standards) adjacent to the tailings piles and consolida-
tion of the contaminated soi1s with the tailings.

Stockpiling of various soils encountered at the borrow
sites for future use during reclamation.

Immediate cleanup of any off-site spills.

Implementation of complex cover designs [for the tailings
piles] to prevent inadvertent human intrusion after reme-
dial action.

Conducting operations only during normal work hours to pre-
vent noise disturbance to local residents.

Construction of evaporation ponds to prevent dispersal of
tailings by runoff during remedial action.

Maintaining close communications with the local population
through an established public information task force.

Cleanup of any equipment used before release for use on
other projects to prevent the spread of contaminated mater-
{als.

Construction of temporary berms at each site to prevent

surface water from leaving the site during remedial ac-
tion,
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The following mitigative measures were incorporated into indi-
vidual alternatives:

Stabilization in place

0 Construction of an elevated foundation for the pile on the
south side of the designated site to elevate the stabiliz-
ed tailings above the shallow ground water.

o Construction of a tafilings embankment with a capillary
break and filter layer to prevent contamination of ground
water.

o Consolidation of the tailings in the southern portion of

the existing site to increase the amount of land available
for unrestricted use. '

East Gold Basin

o Construction of a tailings embankment with a capillary
break and filter layer to prevent contamination of ground
water.

o Backfilling, grading, topsoiling, and revegetating the ar-
eas disturbed at the Gunnison site as required during re-
?o:a1 of tailings, contaminated soils, and borrow mater-

al.

o Grading, topsoiling, and revegetating areas disturbed at
the East Gold Basin site for a tempcrary staging area.

0 Release of the Gunnison site for unrestricted use follow-
ing remedial action.

Chance Gulch

o Construction of a tailings embankment with a capillary
break and filter layer to inhibit contamination of ground
water,

o Backfilling, grading, topsoiling, and revegetating the
areas disturbed at the Gunnison site as required during re-
moval of tailings, contaminated soils, and borrow mater-
ial.

o Grading, topsoiling, and revegetating areas disturbed at
the Chance Gulch site for a temporary staging area.

o Release of the Gunnison site for unrestricted use follow-
* ing remedial action.
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4.16.2 Worker protection durinoc remedial action

Training sessions applicable to the degree of radiation haz-
ards present at the site [will) be conducted for all employees
prior to the start of work. These sessions would include discus-
sion of the industrial and radiological safety procedures, emer-
gency procedures, and the effects of prenatal radiation exposure.
Records would be maintained which document successful completion
of training by employees.

Controlled areas would be designated and conspicuously
marked. Access to these areas would be restricted, and all person-
nel and equipment would be monitored for contamination. Access
control records would be maintained. Those records would include
a log of personnel and equipment entering and leaving the restrict-
ed area and a log of dosimeters fssued. :

Protective clothing would be distributed to empioyees at the
access control point when conditions warrant. Change and cleanup

facilities would be provided.

Thermoluminescent dosimeters (TLDs) or film badges would be
supplied to permanent employees working in controlled areas. Dosi-
meters would be changed quarterly or more frequentiy if neces-
sary. Urinalysis would be used to monitor employees['] internal
exposures -where potential ingestion of radioactive material is in-
dicated by air sampling data. Additional dosimetry might be re-
quired if positive results were noted. A system of employee
health records would be maintained which documents individual radi-
ation exposures and the results of personnel dosimeiry and bio-
assays.

* Air particulate samples would be collected in work areas and
at site boundaries. Samples would be aralyzed for gross alpha lev-
els,. and would be stored for later isotopic analyses, if neces-
sary. Additional samples would be collected in work areas where
ventilation was limited, and analyzed for radon daughter concentra-

tions.

A respiratory protection program [would be developed by the
Remedial Action Contractor (RAC),] with procedures [deveiopedl]
for training enployees and checking for adequate fit of respi-
rators. Respirators would be used in work areas where air particu-
late concentrations exceeded a projected monthly concentration of
25 percent of the regulatory 1imit for a given radionuclide.
Industrial hazards would be controlled in accordance with O0SHA

regulations.

Additional details of the health and safety plan are avail-
able in the draft Remedial Action Plan (DOE, 1984).
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4.16.3 Maintenance and surveillance

Title I of the UMTRCA defines the authority and roles of the
Department of Energy (DOE), the Nuclear Regulatory Commission
(“Commission”), and the intent of licensing regarding inactive
tailings sites in the various states. In part, Section 104(f)(2)
of the UMTRCA reads:

*...upon completion of the remedial action program...(the
site) shall be maintained pursuant to a license issued by the
Commission in such manner as will protect the public health,
safety, and.the environment. The Commission may, pursuant to
such license or rule or order, require...monitoring, mainten-
ance, and emergency measures necessary to protect public
health and safety and other actions as the Commission deems
necessary to comply with the standards (EPA) of Section
275..."

Accordingly, the remedial action must demonstrate compliance with
the EPA standards (40 CFR 192) and thus, the prime objective of li-
censing is to ensure continued compliance with the EPA standards
via a post-remedial action maintenance and surveillance pruyram.

DOE would conduct the maintenance and monitoring [program]
pursuant to the requirements of the Commission's license until
termination of the UMTRCA (i.e., March 7, 1990). At that time,
the DOE or another agency to be designated by the President would
maintain the site as required by the Commission.

A detailed custodial maintenance and surveillance program
would be defined jointly by the DOE and the WRC during the NRC 1i-
cense application and approval process. The following are the ba-
sic elements of this program as proposed by DOE at this time.

Site inspections

Site inspections constitute a visual and definitive verifica-
tion that the dicposal site continues to function as designed and
assures continued compliance with the design standards. Inspec-
tions would consist of two phases: Phase I, which is a systematic
walk-over, is designed to qualitatively evaluate the condition of
the disposal site; Phase II constitutes tnvestigations to quantita-
tively assess changes in the disposal site that could lead to
functional failure of the design in the absence of custodial main-
tenance. The Phase I inspection would be conducted on a specific
schedule, such as annually, by a team of qualified professionals.
The inspection team would review as-built drawings, engineering
details, aerial photcgraphs, and supporting documentation. A site
walk-over would then be performed to evaluate any changes at the
site with regard to factors such as erosion, flood effects, slope
cover stability, settlement, displacement, plant or animal intru-
sion, and access control.
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Based upon the evaluation and recommendations of the inspec-
tion team, Phase II studies might be conducted to quantitatively
determine the magnitude and rate of effect of changes in the above
factors. From these studies, the need for a corrective action
(i.e., custodial maintenance) would be ascertained.

Aeria1‘ghotogragh1

Aerial photography might be used to supplement site inspec-
tions. The objectives might be to identify changes in site condi-
tions (e.g., patterns of developing erosion that might affect the
function of the design), provide visual documentation of year-to-
year variatior in site conditions, and to identify activities
(e.g., road conditions, storm drainage construction) adjacent to
the site that might affect its function.

Aerial photography might be conducted on the same schedule as
site inspection. Photographs would be taken at both low (i.e.,
high resolution) and higher (i.e., for adjacent activities) alti-
tudes, and at oblique and vertical angles. The types of film,
ground control, camera specifications, amount of aerial overlap,
interpretative keys, and other requirements, would be established
prior to completion of remedial action.

Ground-water monitoring

Certain existing wells would be preserved during construction
for use as monitoring wells after crmpletion of the remedial ac-
tion. In addition to those wells, a series of both shallow and
deep wells might be installed for the purpose of monitoring ground-
water quality. Locations for these wells would be selected in or-
der to monitor the performance of the tailings embankment.
Details of the ground-water monitoring monitoring would be devel-
oped during the NRC licensing process.

Reporting
Summary surveillance and monitoring reports that evaluate

" the results of these activities and recammend needed custodial

maintenance (i.e., corrective actions) and future surveillance and
monitoring would be prepared. Reports and supporting documenta-
tion would be placed on file with DOE, NRC, the State of Colorado,
and Gunnison County,

Custodial maintenance

The need for custodial maintenance (i.e., corrective action)
can only be determined following site inspection and monitoring,
and oy NRC and DOE evaluation of the reports of these activities.
However, it is anticipated that custodial maintenance wouid con-
sist primarily of the following:
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o Limited soil/rock replacement because of unanticipated ero-
sion, human or animal intrusion, or cover disturbance.
These activities would be expected to be required
infrequently.

o Control of deep-rooted plants by infrequent application of
herbicides or physical remova1vas required.

0 Mechanical repairs to security fence, gates and locks, and
warning signs, when necessary.

Contingency plans

In case of severe meteorological events (e.g., extreme rain-
fall, or seismic events) or unusual human intrusion, procedures
would be developed to initiate inspection and to institute custodi-
al maintenance of the disposal site.
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ABBREVIATIONS AND ACRONYMS

[ADT Average Daily Traffic]

ANL Argonne National Laboratories, Argonne, I1linais

AQCR Air Quality Control Region

AUM Animal Unit Month

BEIR Advisory Committee on the Biological Effects of lonizing Radia-
tion of the National Academy of Sciences (also their report)

BLM Bureau of Land Management, U.S. Department of the Interior

[CEQ Council on Enviroﬁulntai Quality]

CFR Code of Federal Regulations

(ca Centimeter)

cfs Cubic feet per second

co Carbon meonoxide

Cey Cubic yard]

dBA ’ Decibels on the A scale; a Togavithmically based unit of sound
intensity weighted to account for luman auditory responses

DOE U.S. Department of Energy" T

CEIS] . Environmental Impact Statement

EGR External gamma radiation

EPA U.S. Environmental Protection Agency

FWS U.S. Fish and Wildlife Service

FBDU Ford, Bacon, & Davis, Utah, Inc.

FR Federal Register

g Grams; a unit of weight = 0.035 ounce

Lgpd Gallons per day]

gpm Gallons per minute

HC Hydrocarbon

kw Kilowatt
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MCE
mg

(M8D/microg

mR/hr
NAAQS
NEPA
NOAA
NO,
NO,

NRC
NRHP

ORNL

p

pCi/g
pCi/1
[pCi/uzsec
PMF

PMP

Ppm

Rn-222
Ra-226

Kilowatt hours

Liter; a unit of volume = 1.057 quarts
Day-night sound level, measured in decibels
Equivalent sound level, measured in decibels

Meter; a unit of 1ength_3- 3.28 feet; also milli, a prefix
meaning one-thousandth (10 )

Maximum Credible Earthquake

Milligrams; a thousandth of a gram

Microgram; 2 millionth of a gram)

Milliroentgens per hour

National Ambient Air Quality Standards

National Environmental Policy Act of 1969 (PL91-190)
National Oceanic and Atmospheric Administration
Nitrogen dioxide

Nitrogen oxides

U.S. Nuclear Regulatory Commission

National Begister of Historic Places

Dzone

Oak Ridge National Laboratory, Oak Ridge, Tennessee
Pico, a prefix meaning one trillionth (10712
Picocuries per gram

Picocuries per liter

Picocuries per square meter per secoend)
Probable Maximum Flood

Procbable Maximum Precipitation

Parts per million |

Radon-222

Radium-226
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ROC

SCS

(su8
SHPO
(siep
S0,
(so
TSP
UMTRA Project
UMTRCA

USBR

USGS

VRM

X

Wl

WLM

Radon-daughter concentration

Soi 1 Conservation Service, U.S. Department of Agriculture
Sergent, Hauskins, and Beckwith]

State Historic Preservation Officer

Stabilization in place]

Sulfur dioxide

Any oxide of ;ulfur]

Total suspended particulates

Uranium Mi11 Tailings Remedial Action Project

Uranium Mi11 Tailings Radiation Control Act of 1978 (PL95-604)
Bureau of Reclamation, U.S. Department of the Interior
U.S. Geological Survey

Visual Resource Management Program of the U.S. Bureau of Land
Management

Working level (a measure of radon-daughter-product
concentration)

Working-level month (exposure to 1 WL for 170 hours)
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absorbed dose,
radiological

Cacolian erosion

alluvium

alpha particle

animal unit
month (AUM)

anisotropy

aquifer

atom

A-weighted
scale

background
radiation

beta particle

bioassay

GLOSSARY

~ Radiation energy .absorbed per unit mass, usually given in

units of rads.
Land erosion caused by wind.]
Sediment deposited by a flowing river.

A positively charged particle emitted from certain radio-
nuclides. It {is composed of two protons and two neutrons,
and is identical to the helium nucleus.

The amount of feed or forage required by one mature cow and
calf for one month.

A variation in the general water flow direction within an
aquifer., Water 1in an anisotropic aquifer may not flow
parallel to the hydraulic gradient.

A subsurface formation containing sufficiently saturated
permeable material to yield usable quantities of water.

A unit of matter; the smallest unit of an element consisting
of a dense, central, positively charged nucleus surrounded
by a system of electrons, equal in number to the number of
nuclear protons and characteristically remaining undivided
in chemical reactions except for a limited removal, trans-
fer, or exchange of certain electrons.

Sound pressure level scale which most closely matches the
response of the human ear. This scale is most commonly used
to measure environmental noise and is often supplemented by
the time and duration of the noise to determine the total
quantity of sound affecting people.

Radiation arising from radioactive material other than that
under consideration. Background radiation due to cosmic
rays and natural radioactivity is always present, and there
is always background radiation due to the presence of radio-
active substances in building materials, and the like.

Charged particle emitted from the nucleus of an atom during
r?dioactive decay, with mass and charge equal to those of an
electron. .

A method for quantitatively determining the concentration of
radionuclides in a body by measuring the quantities of those
radionuclides that are eliminated from the body, usualiy in
the urine or the feces.
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Class I to III
archaeological
surveys

colluvium

confined aquifer
confining layer
curie (C1)

daughter
product (s)

decay, radioictive

decontamination

disintegrations
per minute or
second

di sposal

dose

dose, absorbed

dose commitment

Relates to an archaeological investigation of probable oc-
currence of cultural resources within a given locale. A
Class I urvey 1s a 1literature search for predetermined
archaeological features of historic significance; a Class II
survey 1s a combination of a literature review and a partial
but cursory excavation of an area to determine the presence
of cultural reso.rces; a Class III survey 1s an in«depth in-
spection of an area to determine the presence of archaeologi-
cal materials where the likelihood of their occurrence is
high, based on the history of the area.

Weathered geologic material transported by gravity.

An aquifer bounded above and below by relatively impermeable
rock layers.

A stratum immediately above or below an aquifer with a hy-
draulic conductivity less than that of the aquifer.

The unit of rad1oact1v1&b of any nuclide, defined as
precisely equal to 3.7 x 10" disintegrations per second.

A nuclide resulting from radioactive disintegration of a
radionuclide, formed either directly or as a result of suc-
cessive transformations in a radioactive series; it may be
either radioactive or stable.

Disintegration of the nucleus of an unstable nuclide by spon-
taneous emission of charged particles, photons, or both.

The reduction of radioactive contamination from an area to a
predetermined level set by a standards-setting body such as
the EPA, by removing the contaminated material.

The number of radfioactive decay events occurring per minute
or second.

The planned safe permanent placement of radioactive waste.

A gengral term denoting the quantity of radiation or energy
absorbed, usually by a person; for special purposes, it must
be qualified; if unqualified, 1t refers to absorbed dose.

The amount of energy imparted to matter by ionizing radi-
ation per unit mass of 1irradiated material at the point of
interest; given in units of rads.

The cumulative dose equivalent that results and will result
from exposure to radioactive materials over a discrete time
period; given in units of rems.
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dose equivalent

endemic

escarpment

[excess health
effects

exposure

external dose
floodplain
flux, radon

gamma

gamma dose

gamma logging
(or logs)

gamma ray

gamma spectral
analysis (gamma
spectroscopy)

grazing allotment

ground water

half life

The quantity that expresses all kinds of radiation on a com=
mon scale for calculating the effective absorbed dose; de-
fined as the product of the absorbed dose in rads and modi -
fying factors, especially the qualifying factor; given in
terms of rems. Often abbreviated “dosa.*

Belonging to or native to a locality or region.
A steep face terminating high lands abruptly, a cliff.

Adverse physiological response from radiation exposure (in
this report, one health effect is defined as ome cancer
death from exposure to radioactivity).]

The presence of gamma radiation that may deposit energy in
an individual; given in units of roentgens.

The absorbed dose that 1{s due to a radioactive source
external to the individual as opposed to radiation emitted
by inhaled or ingested sources.

Lowland or relatively flat areas that are subject to
flooding. A 100-year floodplain has a 1 percent or greater
probability of flooding 1in any given year.

The emission of radon gas from the earth or other mater1a1,
usualéy measured in units of picocuries per square meter per
second.

A high energy and deep penetrating form of radiation.
Radiation dose caused by gamma radiation.

A technique for determining gamma radiation levels at vari-
ous depths in a bore hole.

High energy electromagnetic radiation emitted from some radi-
ation radionuclides. The eneryy levels are specified for
different radionuclides.

An analytical technique for identifying radionuclides based
on their differeant gamma energy levels.

An entitlement given by a government agency or Indian tribe
to a person or persons to use a specified parcel of land for
the grazing of livestock.

Water below the land surface, generally in a zone of satura-
tion. .

The time required for 50 percent of the quantity of a radio-
nuclide to decay into its daughters.
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hydraulic
conductivity

hydraulic
gradient

inert gas

in=situ

internal dose

isotopes

lek

licensing

maintenance,
custodial
(passive)

man-rem

mass wasting
micro

mi1i
Modified

Mercalli (scale)

moni tor

Ratio of flow velocity to driving force (for viscous flow
ung$r ?aturated conditions of a specified 1iquid in a porous
medium) .

Pressure gradient; rate of change of pressure head per unit
of distance of flow at a given point.

One of the chemically unreactive gases: helium, neon,
argon, krypton, xenon, and radon.

In the natural or original position.

The absorbed dose or dose commitment resulting from inhaled
or ingested radioactivity.

Nuclides having the same number of protons in their nuciei,

but differing in the number of neutrons; the chemical

?;ope:t1?s of 1isotopes of a particular element are almost
entical.

A mating and display area for various upland game birds,
including the sage grouse.

In this report, the process by which the NRC will, after the
remedial actions are completed, approve the final disposi-
tion and controls over a disposal site. It will include a
finding that the site does not and will not constitute a dan-
ger to the public health and safety.

The repair of fencing, the repair or replacement of monitor-
ing equipment, revegetation, minor aiditions to soil cover,
and general disposaI site upkeep such as mowing grass.

Unit of population exposure obtained by summing indiv{dual
dose-equivalent values for all people in the population.
Thus, the number of man-rems attributed to 1 person exposed
to 100 rems is equal to that attributed to 100 people each
exposed to 1 rem.

The slow downslope movement of rock debris (due to gravity).
A prefix meaning one millionth (x 1/1,000,000 or 105,
A prefix meaning one thousandth (x 1/1000 or 1073).

A standard scale for the evaluation of the local intensity
of earthquakes based on observed phenomena such as the re~
sulting level of damage. Not to be confused with magnitude,
such as measured by the Richter scale, which is a measure
of the comparative strength of earthquakes at their sources.

To observe and make measurements to provide data for evaluat-
1?9 the performance and characteristics of the disposal
site.
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National Register
of Historic
Places

native ground
water

nuclide

Corographic
passive

institutional
controls

perched ground
water

permeabi 1ty

permissible dose

person-rem

pico
picocurie

piezometric
surface

pit run rock

primary suc-
cession type

proton

Established by the Historic Preservation Act of 1966. The
Register is a listing of archaeological, historical, and
architectural sites nominated for their local, state, or na-
tional significance by state and Federal agencies and ap-
proved by the Register staff,

Naturally occurring ground water which has not had 1ts chemi-
cal character altered as a result of human activities.

A general term applicable to all atomic forms of the
elements; nuclides comprise all the isotopic forms of all
the elements. Nuclides are distinguished by their atomic
number, atomic mass, and energy state.

Weather patterns infivenced by mountains.)

Those controls which preciude human contact with the waste

or require a continuing social order. Examples include
Federal ownership of a disposal site, monuments on the site,
records with agencies, and physical barriers (e.g., riprap
covers, vegetation, waste burial).

Ground water separated from an underlying body of gqround
water by unsaturated rock.

The ease with which 1liquids or gases penetrate or pass
through a layer of soil. Technically, it is the volume of
fluid that will flois through a unit area under a unit
hydraulic gradient, measured in centimeters per second or
equivalent units.

That dose of fonizing radiation that is considered accepta-
ble by standards~setting bodies such as the EPA.

Same as man-rem.

Qopﬁffix meaning one trillionth (1 x 1/1,000,000,000,000 or
A unit of radioactivity defined as 0.037 disintegrations per
second.

The potentiometric surface of an aquifer. This represents
the pressure exerted on a confined aquifer, or the water
table in an unconfined aquifer.

Rock materials (sometimes with a rock diameter specifica-
tion) that are not screened for size segregation prior to
use in the construction industry.

A plant that colonizes an area not previously covered by
vegetation.

A electrically positive elementary particle found 1in the
nucleus of an atom. Also, the nucleus of a hydrogen atom.
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rad

radioactive
decay chain

radioactivity
(radioactive
decay)

radioisotope
radionuclide
radium=-226
radon=-222
radon-daughter

product
range type

recharge

rem

 roentgen

soil infiltration

rate

soi1 percolation

rate

stabilization

surveillance

A unit of measure for the absorbed dose of radiation. It is
equivalent to 100 ergs per gram of material.

A succession of nuclides, each of which transforms by radio-
active disintegration into the next until a stable nuclide
results.

The property of some nuclides of spontaneously emitting
particles or gamma radiation or of spontaneous fission.

A radioactive isotope of an element with which it shares al-
most identical chemical properties.

A radioactive nuclide.

A radioactive daughter product of uranium-238. Radium fis
present in all uranium-bearing ores; 1t has a half life of
1620 years.

The gaseous radioactive daughter product of radium-226; 1t
has a half 1ife of 3.8 days.

One of several short-1ived radioactive‘daughter products of
radon-222, A1l are solids.

A distinctive kind of rangeland that has a certain potential
for producing rangeland plants. Each type has its own
combination of environmental conditions and characteristic
plant communities. ‘

Resupply, replenish.

A unit of dose equivalent equal to the absorbed dose in rads
times quality factor times any other necessary modifying fac-
tor. It represents the quantity of radiation that 1s equiva-
lent in biological damage to 1 rad of x-rays.

A unit of measure of tonizing radiation in air; 1 roentgen
in air 1s approximately equal to 1 rad and 1 rem in tissue.

The rate at which water enters the soil surface and moves
vertically.

The rate at which water moves through soil in all direc-
tions.

The reduction of radioactive contamination in an area to a
predetermined level by a standards-setting board such as the
EPA, by encapsulating or covering the contaminated material.

The observation of the disposal site for purposes of visual
detection of need for custodial care, evidence of intru-
sion, and compliance with other license and regulatory re-
quirements.
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tailings,
uranium-mill
thorium-230

transmissivity,
hydraulic

UMTRA Project
unconfined
aquifer

uranium-238

vicinity property

water table

working level (WL)

working-1eve1
month (WLM)

The wastes remaining after most of the uranium has been ex-
tracted from uranium ore.

A radioactive-daughter product of uranium-238; it has a half
life of 80,000 years and is the parent of radium-226.

A measure of the ability of an aquifer to *ransmit water
equal to the product of the permeability and the thickness
of the aquifer, expressed in gallons per day per foot of
drawdown.

Uranium Mill Tailings Remedial Action Project of the Depart-
ment of Energy.

An aquifer without an upper confining layer. Also known as
phreatic or water-table aquifers.

A naturally-occurring radioisotope with a half life of 4.5
billion years; it is the parent of uranium-234, thorium-230,
radium~226, radon-222, and others.

A property in the vicinity of the Gunnison site that is
determined by the DOE, in consultation with the NRC, to be
contaminated with residual radioactive material derived from
the Gunnison site, and which is determined by the DOE to
require remedial action.

The surface of a body of unconfined ground water at which
pressure is equal to that of the atmosphere.

A measure of radon-daughter-product concentrations. Techni-
cally, it is any combination of short-lived radon decay pro-
ducts in 1 liter of air that will result in the ultimate
emission of alpha particles with a total ‘energy of 130,000
MeV.

The exposure resulting from inhalation of air with a month
(WLM) concentration of 1 WL for 170 working hours. Continu-
ous exposure of a member of the genera! public to 1 WL for
one year results in approximately 53 WLM.
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LIST OF PREPARERS

Person Organization ~ Responsibility

Arrie Bachrach Jacobs Socioeconomics/Land Use
(Transportation]

Mike Bone Jacobs-Weston Engineering/Surface Water

Steve Cox Jacobs-Wes ton Biology

Jack Hoopes Jacobs Geology/Soils

Dale Jones Jacobs-Wes ton NEPA Coordination

Dave Lechel Jacobs -Wes ton Manager, Environmental Services

Carol Meyer Jacobs-k: : . Jun Document Preparation

David Morycz Jacobs Air Quality/[MNoise]

Marc Nelson Jacobs-Weston NEPA Management

Robert Peel Jacobs-Wes ton Archeology/Scenic Resources .

Raoul Portillo Jacobs-Weston Surface Water

George Rice [Sergent, Hauskins Ground Water

& Beckwith]

Larry Rogers Jacobs-Weston Document Preparation ‘

(8111 Taber Jacobs-Wes ton NEPA Coordination]

Phillip Zelle Jacobs-Weston Radiology
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