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ENVIRONMENTAL ASSESSMENT OF REMEDIAL ACTION AT THE
MAYFIELLURANIUM MILL TAILINOS SITE NEAR MAYBELL, COLORADO SUMMARY

1.0 SUMMARY

The purpose of this environmental assessment (EA) is to evaluate the environmental
impacts resulting from remedial action at the Maybell uranium mill tailings site near
Maybell, Colorado. A biological assessment (Attachment 1) and a floodplain/wetlands
assessment (Attachment 2) are included as part of this EA. The following sections and
attachments describe the proposed action, affected environment, and environmental
impacts associated with the proposed remedial action, including impacts to threatened and
endangered species listed or proposed for listing bv the U.S. Fish and Wildlife Service
(FWS).

1 .I PROJECT SUMMARY

The Maybell tailings site is 25 miles (mi) [40 kilometers (km)] west of the city of
Craig, Colorado, in a rural area of Moffat County in northwestern Colorado
(Figure 1.1). The designated site covers approximately 110 acres (ac) [45
hectares (ha)] and consists of a concave tailings pile and rubble from the
demolition of the mill buildings, which are buried in the former mill area. The
existing tailings pile is nearly rectangular with an average thickness of 20 feet
(ft) [6 meters (m)] (Figure 1.2). Wind and surface water flow have dispersed
contamination to areas surrounding the tailings pile and to Johnson Wash and
Lay Creek (Figure 1.3). The total volume of contaminated materials at the
Maybell site is 3.5 million cubic yards (yd3) [2.7 million cubic meters (m3)].

The proposed remedial action is to stabilize the contaminated materials at the
existing tailings pile. The above-ground disposal cell would cover 66 ac (27 ha).
It would be covered with a layer of compacted earth amended with 10 percent
bentonite to inhibit radon emanation and water infiltration, a frost protection
layer, a bedding layer, and a riprap cover. The final disposal site would cover
approximately 165 ac (67 ha).

The majority of the land around the site is administered by the Bureau of Land
Management (BLM). However, there is private land south, east, and west of the
site. The northern portion of the designated site is on land administered by the
BLM; the southern portion of the site is on private land (Figure 1.2). Union
Carbide (now called Umetco) remains the operational controller. The State of
Colorado is in the process of acquiring the privately held properties. Title to the
privately owned properties will then be transferred from the State of Colorado to
the U.S. Department of Energy (DOE). Prior to initiation of the remedial action,
the final disposal site area administered by the BLM would also be transferred to
the United States of America under the administration of the DOE.

1.2 IMPACT SUMMARY

Access to the existing tailings pile is presently restricted by a fence. Upon
completion of the remedial action, the final disposal site would cover
approximately 165 ac (67 ha). The site would released to the Federal
Government and restricted from future uses.

DOE/AL-0347 SEPTEMBER28, 1993
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ENVIRONMENTAL ASSESSMENT OF REMEDIAL ACTION AT THE
MAYBELL URANIUM MILL TAILINGS SITE NEAR MAYBELL, COLORADO SUMMARY

Adverse impacts of a temporary nature include the disturbance of 270 ac
(110 ha) of land during remedial action; temporary loss of wildlife habitat and
disturbance of area wildlife; generation of fugitive dust; and increases in outdoor
noise levels related to construction activities at the site, along the haul roads,
and at the proposed borrow locations. The disturbed areas would be re-
contoured and revegetated following remedial action.

Water required for remedial action would be used for compaction of
consolidated materials, dust control, potable water, and vehicle washing. The
volume of water required during the 19-month remedial action period is
estimated to be 19,100,000 gallons (72,000 m3), or 59 acre-feet (ac-ft) (TAC,
1991 ). Since some of the construction water may be obtained from the Yampa
River, or from aquifers hydraulically connected to the Yampa River, this water
depletion would result in a "may affect" determination for the threatened and
endangered fish of the Colorado River Basin by the FWS. Fish species subject
to the FWS "may affect" determination include the Colorado squawfish,
humpback chub, bonytail chub, and razorback sucker.

Under the Endangered Species Act of 1973 (PL 93-205), as amended, water
depletion subject to a "may affect" determination requires formal consultation
with the FWS. A mitigation plan consistent with the FWS "Recovery
Implementation Program for Endangered Fish Species in the Upper Colorado
River Basin" (FWS, 1987), would be implemented by the DOE. Mitigation for
the water depletion and its impacts would be the one-time payment to the FWS
by the DOE for the quantity of water used during the remedial action.

Off-highway vehicle (OHV) use of overburden piles and pits is permitted by the
BLM. Recreational access to the Rob Pit overburden pile and the former mill site
would be prohibited during the 19-month remedial action. These locations are
within the proposed project area and access restriction would constitute a
temporary negative impact to recreational users.

Positive impacts are associated with implementation of the proposed remedial
action. Cleanup of contaminated soils and reducing radon emanation from the
tailings pile would result in a reduction in potential health effects. Construction
activities would result in temporary increases in local expenditures for goods and
services and in employment. The proposed surface remedial action would also
result in a positive impact to groundwater. Because the disposal cell design will
restrict water infiltration, steady-state seepage from the disposal cell following
construction would be less than is currently occurring from natural rainfall and
snowmelt.

DOE/AL-0347 SEPTEMBER28, 1993
VER. 2 MAYOO3F2.WP1

1-5



ENVIRONMENTAL ASSESSMENT OF REMEDIAL ACTION AT THE
MAYBELL URANIUM MILL TAILINGS SITE NEAR MAYBELL, COLORADO REMEDIAL ACTION ALTERNATIVES

2.0 REMEDIAL ACTION ALTERNATIVES

2.1 THE NEED FOR REMEDIAL ACTION

The uranium mill tailings at the abandoned uranium mill near Maybe,, Colorado,
are the residue of uranium ore processing operations and are finely ground rock,
much like sand. The principal potential hazard associated with the tailings is
caused by the production of radon, a radioactive gas, from the radioactive decay
of the radium contained within the tailings. Radon can move through the
tailings into the air. Increased exposure to radon and its decay products over a
long period of time increases the probability that health effects (i.e., cancers)
may develop in persons living and working near the tailings.

Exposure to gamma radiation, the inhalation and ingestion of airborne
radioactive particulates, the ingestion of contaminated food produced in the
areas around the tailings, and the ingestion of surface water and groundwater
contaminated by the tailings pose lesser potential health hazards. If the tailings
and the associated contaminated materials are not properly stabilized, processes
such as wind and water erosion, or accidental removal of the materials by
humans, could spread the contamination over a wider area and increase the
potential public health hazards.

2.1.1 Backoround

On November 8, 1978, Congress passed the Uranium Mill Tai/ings Radiation
ControlAct (UMTRCA) (PL 95-604). Title I of the UMTRCA authorized the
Secretary of Energy to enter into cooperative agreements with affected states or
Indian tribes to clean up specified inactive sites contaminated with uranium mill
tailings. Title I required the U.S. Environmental Protection Agency (EPA) to
promulgate standards for these sites and defined the role of the U.S. Nuclear
Regulatory Commission (NRC).

In developing these standards, the EPA determined that the primary objective for
the control of residual radioactive materials was isolation and stabilization to
prevent their unintentional misuse by people and dispersion by natural forces. A
secondary objective was to reduce radon emissions, and a third objective was to
eliminate significant public exposure to gamma radiation.

On September 3, 1985, the U.S. Tenth Circuit Court of Appeals remanded the
portion of the standards relating to groundwater. Proposed standards were
issued for comment by the EPA on September 24, 1987 (52 FR 36000).
Subpart A of the proposed standards set forth the requirements for control of
contaminant releases to groundwater at the disposal sites (groundwater
protection). Subpart B set forth the requirements for remediating contaminated
groundwater at the processing sites (groundwater cleanup). Under UMTRCA,
the DOE must comply with the proposed standards until the final standards are
promulgated.

DOE/AL-0347 SEPTEMBER28, _993
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ENVIRONMENTALASSESSMENT OF REMEDIAL ACTION AT THE
MAYBELL URANIUM MILL TAILINGS SITE NEAR MAYBELL, COLORADO REMEDIALACTION ALTERNATIVES

2.1.2 The M¢ybell tailinos site

The Maybell tailings site is in Moffat County, Colorado, 25 mi (40 km) west of
the city of Craig, Colorado Figure 1.1). The closest town is Maybell
(unincorporated), 5 mi (8 km) southwest of the site. No residents live near the
tailings pile; the nearest residence is 2.9 mi (4.7 km) southwest of the site,

The Maybell teilings pile is located in Section 19, Township 7 North, Range 94
West, Sixth Principal Meridian. The former processing site is adjacent to the
northern boundary of the tailings pile. The former processing site is located in
parts of Sections 18 and 19, Township 7 North, Range 94 West, Sixth Principal
Meridian (FBDU, 1981 ).

The Maybell site was established by the Trace Elements Corporation in 1955
and 1956. Umetco assumed control of the site, and in 1957 the mill began
operation. Uranium ore was obtained from nearby open pit mines. During the 7
years of operation by Umetco, the mill processed approximately 2.6 million tons
(2.4 million tonnes) of ore, having s grade of 0.098 percent uranium oxide
(U3Os). All concentrate produced was sold to the U.S. Atomic Energy
Commission. Umetco dismantled the mill after it shut down in November 1964.

Umetco began stabilizing the tailings in 1971 in accordance with Colorado
regulations. Remaining features include the tailings pile, building foundations at
the former processing site, nearby open pit mines, and overburden piles
associated with the area mines.

Contaminated areas at the Maybell tailings site include the tailings pile and
former processing site, windblown areas adjacent to the tailings pile, and
contaminated areas along Johnson Wash and Lay Creek (Figure 1.3). The
tailings pile contains approximately 2.8 million yd3 (2.1 million m 3) of tailings.
The former mill processing yard is located on the north side of the tailings pile
and contains an estimated 20,000 yd3 (15,000 m3) of contaminated demolition
debris from the former mill structures. Areas to the north, west, and south

sides of the tailings pile contain approximately 244,000 yd3 (187,000 m 3) of
contaminated soils, including a raffinate pond adjacent to the southwest corner
of the tailings pile. Wind dispersion has resulted in the contamination of areas
around the tailings pile, primarily to the north and east. Approximately
240,000 yd3 (184,000 m3) of contaminated soils exist as a result of wind
dispersion of contaminated materials. Surface water flow has dispersed
contamination to drainage areas in Johnson Wash and Lay Creek.
Approximately 61,000 yd3 (47,000 m3) of contaminated materials are present
in the two drainages. The total volume of contaminated materials is about 3.5
million yd3 (2.7 million m3).

2.2 DESCRIPTION OF THE PROPOSED ACTION: STABILIZATION IN PLACE

The proposed surface remediation action for the Maybell tailings site is to
stabilize the tailings pile at its present location. The above-ground disposal cell
design for the stabilization in place was developed to comply with the EPA

DOE/AL-0347 SEPTEMBER28, 1993
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standards (40 CFR 192 and 52 FR 36000). The completed disposalcell would
contain the contaminatedmaterials from the existingtellingspile, contamination
from areas adjacent to the pile, and the windblown and waterborne areas of
contamination.

This remedial action would includethe cleanupof five vicinity properties(VP)
(properties outsidethe designatedsite boundarythat were contaminated by
tellingsmaterials). These propertiesare privately owned and are located
adjacent to the site, and all five are windblown- and waterborne-contaminated
land. If further data collectionidentifies additionalVPs that would require
remedial action, they would be remediatedwhile the disposalcell is being
constructed.

The northern portion of the site is on land administeredby the BLM, the
southern portionis on private land. Priorto any remedial action at the proposed
disposalsite (existing tailingspile location),a permanentjurisdictiontransfer of
BLM-administeredland would be requiredto transfer administrationof the
disposalsite to the DOE. Privately owned landswould be acquired by the State
of Colorado. The State of Coloradowould then transfer title of these landsto
the DOE priorto initiationof the remedialaction.

Figure 1.3 shows the approximateextent of contaminationat the Maybell site.
Not all of the contaminatedareas along JohnsonWash and Lay Creek shown in
Figure 1.3 would be cleaned up as part of the remedial action. The remedial
action would result in the cleanupof two areas of contaminationalong Johnson
Wash and near its confluence with Lay Creek. The two areas are shown in
Figure 1.3, and are the result of waterborne contaminanttransport. One area is
located approximately3000 ft (900 m) east of the tellings pile in JohnsonWash
as it crossesundera county road. The secondarea is also in JohnsonWash
and is located south of the tellingspile near the confluenceof JohnsonWash
and Lay Creek. Supplementalsurface cleanupstandardswould be appliedby
the DOE to the majority of the contaminatedareas of JohnsonWash and Lay
Creek. With the exception of the two areas, the soilsin JohnsonWash and Lay
Creek only slightlyexceed EPAstandards(40 CFR 192) for radium-226
(Ra-226).

2.2.1 Finalcondition_

The completed, above-grounddisposalcell would cover approximately66 ac
(27 ha) and would be triangularin shape, with a maximum length of 2650 ft
(810 m) and a maximum width of 1750 ft (530 m) (Figure2.1). A gently
slopingrock erosionprotectionapron will extend out 20 ft (6 m) from the
above-groundsideslopesof the pile alongthe south and east toes. The apron
would prevent headward erosionof gulliesinto the pile. The rock would be
sizedso that it is not erodedby flow from the probablemaximum precipitation
(PMP) on the pile or flow from the probablemaximum flood (PMF) aroundthe
pile. In addition, the site around the disposalcell would be gradedto retard flow
concentrations.

DOE/AL-0347 SEPTEMBER28, lgg3
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Contaminated materials stabilized in place at the present tailings pile location
would be consolidated and contoured to form a disposal cell with maximum
sideslopes of 20 percent (five horizontal to one vertical) and topslopes of
3 percent. Materials from the mill area, windblown areas, and waterborne areas
ere less contaminated than the taUings, and would be placed on top of the
tellings to reduce the required thickness of the radon barrier. The tellings and
contaminated materials would be covered with a multi-layered cover. The top
of the disposal cell would average 40 ft (12 rn) above the surrounding terrain
(Figure 2.2).

The topslope and sideslopes of the cell would be covered with a fine-grained
radon barrier 1.5 ft (0.5 m) thick. The radon barrier would consist of
compacted overburden materials from the Rob Pit overburden pile. The
overburden materials would be amended with 10 percent bentonite by weight to
provide a low-permeability layer that would reduce radon release to below
performance standards and limit infiltration of precipitation through the tailings.
Overlying the radon barrier would be a frost protection layer 4 ft (1.2 m) in
thickness to prevent frost penetration from reaching the underlying radon barrier
and potentially affecting its permeability. The uppermost portion of the cell
cover would consist of a 6-inch (in) [15.2 centimeter (cm)] gravel bedding layer
overlain by an 8-in-thick (20.3 cm)layer of riprap to prevent wind and water
erosion and gully development. The outermost sideslope cover would consist of
a 6-in-thick (15.2 cm) gravel bedding layer overlain by a 1-ft-thick (0.3 m)layer
of riprap. The bedding layer and riprap for the cover and sideslopes were
designed to resist the PMP peak discharges in accordance with standard design
procedures described in the Uranium Mill Tailings Remedial Action (UMTRA)
Technical Approach Document (DOE, 1989).

On the north and west sides of the stabilized pile a permanent ditch would be
constructed around the disposal cell to divert flow away from the cell. The
locations and extents of the two permanent ditches (Nos. 1 and 2) are shown in
Figure 2.1. The rock designed for the erosion protection layer for the two
ditches will be sized so that it is not eroded by flow from the PMP or the PMF.

Key trenches designed to be collapsible and provide a stable slope against
scours are provided at the outlet for Permanent Ditch No. 1 and the gullies along
Johnson Wash, the inlet for Permanent Ditch No. 2, and the apron along the
eastern and southern toes of the disposal cell. Additional erosion protection
(Figure 2.1) for the stabilized pile would be implemented in the area between the
pile and Johnson Wash. This area would be regraded and the gullies protected
with rock riprap.

The final restricted area would cover approximately 165 ac (67 ha). The
perimeter of the area would be marked with warning signs, boundary markers,
and survey monuments. The areas surrounding the disposal cell that were
disturbed by the remedial action would be backfilled as required, graded to
control surface drainage, and revegetated.
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2.2.2 ImDlementatlon of su0olefpental standardl for surface cleanun at the Mavbell

Figure 1.3 shows areas along Johnson Wash and Lay Creek that have been
contaminated by waterborne dispersion of contaminated materials. Section 2.2
describes two areas that will be cleaned up as part of the remedial action. With
the exception of the two areas, the soils in Johnson Wash and Lay Creek only
slightly exceed EPA standards (40 CFR 192) for Ra-226.

Subpart C of 40 CFR 192.21(b) would be followed by the DOE regarding the
proposed use of supplemental surface cleanup standards for the majority of
contaminated portions of Johnson Wash and Lay Creek. Contaminated
materials (except the areas of elevated contamination) in the majority of
Johnson Wash and Lay Creek would not be excavated and placed in the
disposal cell. Justification for the DOE's proposed use of supplemental surface
cleanup standards for most of Johnson Wash and Lay Creek is based on a
combination of ecological, radiological, and engineering criteria summarized as
follows'

• Environmental harm to riparian and wetland areas.

• Low radon flux from existing contaminants.

• Low predicted effects from human consumption of cattle that graze in
Johnson Wash.

• Detrimental effects on geomorphic stability in Johnson Wash.

• Costly excavation and diversion of Lay Creek.

Approximately 9 ac (3.6 ha) of wetlands occur in the contaminated section of
Johnson Wash, while 22 ac (9 ha) of wetlands occur in the contaminated
section of Lay Creek (Opdycke, 1966). Application of supplemental surface
cleanup standards would result in no disruption of these 31 ac (I 3 ha) of
wetlands habitat.

Existing radon emissions from contaminated soils in Johnson Wash and Lay
Creek contribute very little to excess health effects from the tailings site. The
predicted radon flux from these areas is 10.0 picocuries per square meter per

2 2
second (pCi/m sec) [0.37 becquerels per square meter per second (Bq/m sec)]

2 2
and 8.6 pCi/m sec (0.32 Bq/m sec), respectively, which is less than the EPA
standard of 20 pCi/m2sec (0.74 Bq/m=sec) (40 CFR 192.02(2)(i).

2.2.3 Imnlementation of a rtarrative sunolernent_! standard for oroundwater nr0tection
and cleanun at the Mavbell site

The DOE is proposing a narrative supplemental standard for protection of
groundwater at the Maybell site. To achieve compliance with the proposed EPA

, . m,.,, .,, ii _
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groundwater protectionandcleanupstandards(52 FR 36000), the DOE has
evaluated the standardsbasedupongroundwatercharacteristicsat the Maybell
site. Key elements of the evaluation are describedbelow.

Demonstrationof cmpollancewith the orooosedEPA =roundwatgr protection
and cleanuostandards(52 FR 36000}

The DOE has characterizedthe hydrogeologicunits, hydraulicand transport
properties,water quality, geochemicalconditions,and groundwater use at the
Maybell site. The existingtailingspile is underlainby the Browns Park
Formation. The principalaquifer system (uppermostaquifer)is the upper
sandstoneunit of the Browns ParkFormation. The supplementalgroundwater
standard proposedby the DOE appliesto the Browns Park Formationaquifer.
Unconfinedgroundwater occurswithin this formation at depths rangingfrom
35 ft to greater than 300 ft (11 m to greater than 90 m) beneath the ground
surface. Groundwater in the tailingspile vicinity flows in a southwesterly
direction.

Designparameters of the proposeddisposalcell have been evaluated in
conjunctionwith the hydrogeologicand geochemicalcharacteristicsof the
Maybell site. The considerationof supplementalgroundwaterstandardshas
includedlong-termseepage, transient drainage,and geochemicalattenuation
evaluations. Reducinggeochemicalconditionsthat are naturallyoccurringexist
within the Browns Park Formationaquifer in the vicinity of the Maybell tailings
site. These conditionshave preventedcontaminationof groundwater
downgradient of the existingtellingspile. Becausethe disposalcell design
would minimizewater infiltration, steady-state seepage from the disposalcell
following constructionwould be less than is currentlyoccurringfrom natural
rainfall and snowmelt. Therefore, no contaminationof groundwater should
occur downgradient of the affected area.

The DOE is not proposingnumericalconcentrationlimits for hazardous
constituents of concern or a point of compliancefor the Maybell site.
Backgroundgroundwater quality in the Browns Park Formationaquifer is highly
variable. Concentrationsof some of the hazardousconstituents of concern
identified in the groundwaterat the Maybell site vary from below laboratory
method reportinglimitsto several orders of magnitudeabove the proposedEPA
groundwater protectionand cleanupstandards. In addition, the groundwater
has no historicor current beneficial use in the Browns Park Formation
downgradient of the affected area.

Naturally occurringreducinggeochemicalconditionsexist within the Browns
Park Formationaquifer in the vicinity of the Maybell tellingssite. These
conditionshave preventedcontaminationof groundwater resultingfrom the
tellingspile and othersite activities downgradientof the existing tellingspile.

A performance assessmentbased on the site evaluationsconductedto date
indicatesthat the proposedremedialaction would allow for compliancewith the
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proposedEPAgroundwaterprotection end cleanupstandarcl_(52 FR 36000).
The proposedremedial action would achieve compliancebecause 1) no
groundwatercontaminationexists adjacent to the tellings pile from milling
operationsthat occurredat the site, 2) favorable geochemicalconditionswould
result in precipitationor attenuation of hazardousconstituents of concern,
3) the disposalcell designwould minimize infiltration of water, and 4) transient
drainagewould be minimizedby controllingthe moisture content during
placement of materials and limitingwater used inconstructionof the disposal
cell.

Clearluoof contamirlatedoroundwater underconditionsof 40 CFRSuboart B of
the DrooosedEPA 0roundwaterDrotection standards(52 FR36000)

The widespread,ambient contaminationof the backgroundgroundwater quality
in the Browns Park Formationin the vicinity of the Maybell site is not related to
millingactivities at the designatedsite. The backgroundgroundwaterquality is
both naturally contaminatedby uraniummineralizationand contaminated by
mining activities not related to uraniummilling operationsthat occurredon the
site. In addition,groundwatercannot be cleanedup usingwater treatment
methods reas_nably employedin publicwater supplysystems. Any success in
restoringgroundwater in the site vicinity (even if it were economicallyviable)
would be short-livedunlessupgradientnaturally poor water quality and
contaminated groundwater (from miningoperationsunrelated to the Maybell
site), which would be continuouslymigrating onto the site, was mitigated.

Fromthe present site characterization, the DOE has determined that the
groundwater in the Browns ParkFormationis classifiedas Class III (limited use)
and is not an historicor currentdomestic water source. The nearest
downgradient domestic well is 3 mi (5 km) south of the tellingssite. The
groundwater in the Browns Park Formationis currently usod for limited livestock
watering. At present, only one windmill-operatedwell is used for this purpose
and the quality of water has not been affected by contaminationfrom the
tellingspile. Furthermore,naturallyoccurringdissolvedmineralizationin the
Browns Park Formationaquifer exceeds the proposedEPAstandardsin
groundwater for some hazardousconstituents.

The EPA-proposedgroundwaterprotectionand cleanupstandards(52 FR
36000), although not final at the time of this writing, are nonethelessapplicable
to the surface remedial action at the Maybell site. However, the need for
groundwaterrestoration will be evaluated duringthe groundwater phaseof the
UMTRA Project.

2.2.4 Borrow sites

Constructionof the above-grounddisposalcell would requirethe use of borrow
materials (earth, gravel, and rock). Borrowsites proposedfor use include the
Rob Pit overburdenpile, the Maybell gravel source, the Juniper Mountain

.i.=.iiiii.ii*Iil._ L--.i.i_i-
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Limestone Quarry (also known as the Don Steele LimestoneQuarry), and the
Craig Basalt Quarry (also known as the Don Steele Basalt Quarry) (Figure2.3).

The Rob Pit overburdenpile borrow site is on landadministeredby the BLM and
is located adiacent to the western edge of the existingtellingssite. This
overburdenmaterial is derivedfrom miningactivities at Rob Pit which is located
west of the overburdenpile (see Figure 1.2). This borrow site is proposedas
the source of material for constructionof the disposalcell radonbarrierand frost
protectionlayer, and for use in final site grading. An estimated total volume of
759,000 yd3 (580,000 m3) of material from the Rob Pit overburdenpilewill be
utilized duringconstruction.

The Maybe, gravel source borrow site is alongthe Yampa River 1 mi (1.6 km)
northeast of Maybe, (Figure2.3) end is 4.5 mi (7.2 km) west of the site. This
borrow site is proposedas a sourceof gravel for constructionof the disposal
cell beddinglayer, Types A and B riprapmaterial for erosionprotectionfor the
embankment cover and armoringof permanent drainaguditchesand gullies,and
as an aggregate base for constructionof accesscontrol facilities. An estimated
total volume of 175,000 yd3 (134,000 m3) of materials will be required from
the Maybell gravel source borrow site.

Large rock will be used as riprapfor erosionprotectionof the disposalcell and
for armoringof permanent drainageditches andgullies. The proposedsources
of this rock are the JuniperMountain LimestoneQuarry and the Craig Basalt
Quarry. Both of these sites are existingquarry operations. The Juniper
Mountain LimestoneQuarry is 2.5 road mi (4 km) south of U.S. Highway 40 and
is about 7.2 road mi (11.6 kin) from the railings site. The Craig Basalt Quarry is
located approximately9 road mi (14.5 kin) southeast of Craig, Colorado:and
approximately 30 road mi (48 kin) from the tailingspile (Figure2.3). An
estimated total volume of 87,000 yd3 (67,000 m3) of rock would be obtained
from these two sources.

The borrow sites includedin this EA were selected as the sourceof the
necessaryborrow materialsfor impacts analysispurposes. Although the borrow
sites identified would likelybe usedduringremedial action, the selectionof
borrow sites may change duringthe final design. However, the impacts
identified for borrow sites includedin this EA are conservativeand represent a
realisticupper limit on the severity of the impacts that may occur.

Assumingthat the proposedborrow sites are used for the remedial action, a
Free Use Permit would be obtainedfrom the BLM for boththe Craig Basalt
Quarry and the JuniperMountain LimestoneQuarry.

DOE/AL-0347 SEPTEMBER28, 1993
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2.3 ALTERNATIVES TO THE PROPOSEDACTION

2.3.1 hlD..ll.G]_.D

The no action alternative consistsof taking no stepstoward remedial action at
the taillngssite or areas of _lindblown/waterbornecontamination. The tailings
pile would remain in its presentconditionand would continueto be subject to
dispersionby wind and water erosionand unintentionaluse by humans. The
BLM could deny approvalfor the currently proposedaction andcould deny all
permitsassociatedwith usingthe identified sites and roads on BLM-
administeredland; thus, no public landswould be disturbed. The contaminated
materials and debriswould remain where they are currentlylocated until the
DOE could identify another suitabledisposalsite. The selectionof this
alternative would not be consistent with the intent of Congressin the UMTRCA
(PL95-604) and would not result in the DOE's compliance with the EPA
standardsin 40 CFR 192 and 52 FR 36000.

2.3.2 pisogsal at the Johnsonpit #ito

JohnsonPit (Figure1.2) was consideredas an alternate disposal site, since it is
close to the tailings pile and is large enough, with some excavation, to holdthe
tailings and other contaminated materials. However, this would not be a
completely below-gradedisposal. A multicomponentcover, for radon
attenuation and erosionprotection,similar to the one describedin the proposed
optionwould be required. The main disadvantageto this optionwould be the
placement of the contaminatedmaterials closert,_0roundwater with the bottom
of the cell approximately 10 ft above the water table. This could result in
groundwatercontaminationin an area not impacted by the existingtailingspile.
There would also be lessthickness of unsaturatedsoils for attenuation of
contaminants. Since the natural hydrogeologicsystem has been disrupted
becauseof miningactivities, a thin layer of unsaturatedsoilsmay not provide
adequate attenuation of contaminants,which could result in increasedmobility
of contaminantsin groundwater. If the bottom of the cell were raised, the
volume of the pit would not be sufficient to hold the contaminated materials.
Another disadvantageto this optionwould be the increased cost of the remedial
action related to the excavation, transportation,and i_lRcemRntof the
contaminated materials in the pit. There would also be increasedsite
restoration costs and a longerconstructionperiod. For these reasons,the
Johnson Pit alternative was eliminatedfrom further consideration.

2.3.3 ReDrgc_ssin0the tailings

Becausethe Maybell tailingscontain residualuraniumand vanadium, the
feasibility of reprocessingthe tellings for these metals was evaluated
(FBDU, 1981 ). Three alternative reprocessingmethodswere considered"
1) heap leaching,2) treatment at an existingmill, and 3) reprocessingat a new
conventionalmill. The analysisestimated that the capital and operating costs
for reprocessingthe tailingswould be approximately $870 (1981 dollars)per

-- =, , -- , __ ,,= - ,,,
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pound of UsOs produced. Based on this analysis, recovery of U308 in 1992
dollars would not be cost effective. The current market price for U30 s is below
$10 per pound.

Furthermore, reprocessing of the tailings would not reduce the radium content
of the tailings. Since radioactive decay of radium is the source of radon gas,
there would be no reduction of the hazard from radon and radon progeny;
hence, the reprocessed tailings would still require remedial action to meet the
EPA groundwater protection and cleanup standards. Reprocessing was
therefore eliminated from further consideration.
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3.0 AFFECTED ENVIRONMENT

3.1 CLIMATE AND AIR QUALITY

The Maybell site has a semiarid continental climate that can be characterized as
dry and sunny with little precipitation, warm summers and cold winters, and
large diurnal to nocturnal and seasonal temperature changes. The nearest
weather station is in the city of Craig, Colorado, 25 mi (40 kin) east of the site.
The elevation and topographic relief of the Craig, Colorado, weather station
(6285 ft) (1915 m) are similar to the tailings pile (6200 ft) (1890 m), and
therefore representative of conditions at the tailings pile.

The climate at Craig, Colorado, is semiarid, with a mean annual precipitation of
13.29 in (34 cm) per year (NOAA, 1977). The annual precipitation data were
for the 23-year period from 1951 through 1973. Precipitation at the site occurs
as both rain and snow with snow being the predominant form. The amount of
precipitation received monthly was relatively well distributed with the minimum
occurring in March (0.81 in) (2.1 cm) and the maximum in August (1.5 in)
(3.8 cm). The average annual snowfall was 80.6 in (205 cm), with December
receiving the highest average snowfall of 18.6 in (47 cm).

The mean annual temperature at Craig, Colorado, for the same 23-year period,
was 42 degrees Fahrenheit (°F) [5.5 degrees Centigrade (°C)], with a range from
-45 to + 99°F (-43 to + 37°C). The mean temperature per month varied from
18°F (-8°C) in January to 67°F (19°C) in July. December, January, and February
were the coldest months with an average temperature of 18 to 20°F (-8 to -
7°C). The length of the freezing season was approximately 197 days. For the
23-year period from 1951 through 1973, June, July, and August were the
warmest months with an average temperature of 60 to 67°F (16 to 19°C).
Temperature extremes for the 23-year period consisted of a low of minus 45°F
(-43°C) recorded in January 1963, and a high of 99°F (37°C) recorded in July
1968. The temperature equaled or exceeded 90°F (32°C) on only a few days
(NOAA, 1977).

Surface wind data from Craig, Colorado, indicate that the most prevalent wind
• direction is from the west-soo_hwest. Winds blow 21 percent of the time from

the west-southwest and 15 percent of the time from the west. Winds of less
than 3 miles per hour (1.4 kilometers per hour), or calm conditions, occur 6
percent of the time. The windiest month is June and the calmest month is
December (FBDU and SNL, 1982).

The State of Colorado maintained an Air Quality Monitoring station in Craig that
ceased operation in 1987. Therefore, current air quality data are not available
for the Maybeil site area. However, all pollutant levels measured in Craig were
below the applicable EPA standards. Also, it is expected that the historical
pollutant levels at the Maybell site would be less than at Craig given the rural
nature of the site.
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3.2 GEOLOGY, MINERAL RESOURCES, AND SOILS

3.2.1 Geoloav

The Maybell site is in the Sand Wash Basin subprovince of the Wyoming Basin
physiographic province. The basin is characterized by low relief, meandering
streams, and sparse to moderate vegetation.

The site lies in a small valley bounded on the north and south by conifer-covered
ridges. Johnson Wash, an ephemeral stream, drains the immediate area of the
site in the shallow, low-relief subbasin. The outlet for the wash is through a
notch in the south ridge where the superimposed drainage has incised a narrow
valley to connect to the regional drainage, Lay Creek. Lay Creek is a perennia;,
meandering stream that joins with the Yampa River 5 mi (8 kin) southwest of
the Maybell tailings pile.

The bedrock that underlies the site is the Browns Park Formation, approximately
800 to 900 ft (240 to 270 m) thick. Beneath the Browns Park Formation
sandstone is Cretaceous-aged Mancos Shale that is over 5000 ft (1500 m)
thick. The major fault systems within the site region are all considered
seismically noncapable. Primary faults with large displacements and secondary
faults with small displacements occur within the site area.

Secondary faults are projected to occur below the present railings site, and
many other small displacement faults are expected to be hidden below the soil-
alluvium with the area. Seismicity in the region is random and not assignable to
any specific fault. Earthquake data indicate a maximum instrumental record of
local magnitude 5.7 at a distance of 51 mi (82 km) within a 125-mi (200-kin)
site radius.

3.2.2 Soils

Locally, the Johnson Wash subbasin contains Quaternary deposits of loess-type
soils ranging from 2 to 4 ft (0.6 to 1.2 m) thick in the site area to 20 ft (6.1 m)
thick in the lower central part of the drainage. The ridges bounding the site area
have a very thin soil cover and consist of Browns Park sandstone that locally is
made resistant by moderate cementation.

3.2.3 Mineral resources

Economically important mineral resources in the site region include uranium and
vanadium ores, coal, oil and gas, oil shale, and other metallic and nonmetallic
minerals including gold, silver, copper, gypsum, and potash (Steele et al.,
1979). Of all the region's economic mineral resources, only uranium has been
significantly exploited in the immediate site area and ore bodies are still present.
Uranium mining has not taken place in this area in recent years. Coal-bearing
formations do not occur in the site area. The BLM offered one oil and gas lease

for competitive sale on August 1 2, 1993. The competitive oil and gas lease,
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COC 55272, includes the east one-half, northeast one-fourth, southeast one-
fourth, and southwest one-fourth of Section 19, Township 7 North, Range 94
west. No other oil and gas leases are within the actual affected area. There are
13 unpatented mill site claims in the vicinity of the proposed project area. At
present, no ongoing mineral development activities are occurring at or around
the site (Husband, 1993).

3.3 WATER RESOURCES

3.3.1 Surface water

The Maybell tailings site is drained by Johnson Wash, an ephemeral stream that
is tributary to Lay Creek. Lay Creek, a perennial stream, is tributary to the
Yampa River; its confluence with the Yampa River is about 5 mi (8 km)
southwest of the Maybell tailings pile. The only permanent surface water
feature near the tailings site is in the bottom of Rob Pit (Figure 3.1). A water
pipeline is present in Rob Pit. The pipeline extends from the water at the
bottom of Rob Pit to a pump located outside of the pit.

The Maybell tailings site is approximately 200 ft (60 m) higher in elevation than
the Lay Creek floodplain at its confluence with Johnson Wash; therefore,
flooding in either Lay Creek or the Yampa River will not impact the tailings site.
Johnson Wash, an ephemeral stream which remains dry except during major
runoff events, is eroding northward, approximately parallel to and 200 to 500 ft
(60 to 150 m) east of the tailings pile. Runoff from the watershed upstream of
the pile [approximately 220 ac (89 ha)] and from the pile itself flows on either
side of the pile to the two arms of Johnson Wash. No well-defined channels
exist upstream of the tailings pile.

Surface waters in the site area have been sampled and the results compared to
EPA secondary maximum contaminant levels for public water systems listed in
40 CFR 143.3. Locations sampled include two in Rob Pit, two locations along
Johnson Wash where standing water was present, and three locations in Lay
Creek. The locations in Lay Creek lie at its confluence with Johnson Wash, and
upstream and downstream of the confluence with Johnson Wash (Figure 3.1 ).
The samples were analyzed for selected ions which included chloride, sodium,
sulfate, and total dissolved solids (TDS) and pH. The results are summarized in
Table 3.1. The samples were also analyzed for radionuclide concentrations
which are discussed in Section 3.5, "Radiation."

The EPA secondary drinking water standards for sulfate and TDS were exceeded
at all surface water locations sampled. All chloride values reported were below
the EPA secondary drinking water standards of 40 CFR 143.3. All pH values
reported, except one sampling event at location 703 in Rob Pit, were within the
EPA secondary drinking water standard range (40 CFR 143). Median chloride
and sodium values from all three Lay Creek locations were greater than median
values obtained from Rob Pit and Johnson Wash. Median sulfate and TDS
concentrations from Lay Creek locations were higher than Johnson Wash sites,

,,,,,,
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-o" _o Table 3.1 Concentrationsof selected major ions in surfacewater samplescollectednear the MaybeHtagingssite, near o
, Maybell, Colorado"'b

Sampling location and site identtflcalJon nmnbe_ .--_>w

L__

Rot) Pit Johns. Wash Upstream CmllkJlce _ Secondly I_

Parameter 703 d 718 e 701 f 719 ° 706 705 707 standards i

Chloride 15 25 44 40 105 131 133 250 I_ o_

pH 6.3 - 8.06 8.16 - 8.39 7.26 7.2 - 7.65 7.85 - 8.32 7.8 - 8.05 7.93 - 8.12 6.5 - 8.5 _'

Sodium 57 36 160 73 451 482 503 NA

Sulfate 1069 1825 1040 1125 1263 1349 1411 250 -_
3_

Total dissolved 1647 2660 1840 2060 2330 2498 2505 500 _ m

solids

,_ =All results reported in milligrams per liter {mg/L), except pH values which are reported in standard units.
ol bSurface water data from samples collected August 31, 1986 to August 9, 1990.

°Sampling locations are shown in Figure 3.1. Numbers for each sampling location represent identifmation mJmbers for the sample sites.
_Three samples collected and analyzed; results reported are median values, except for pH which is reported as a range of standard unit
values.

"Two sampte_ collected and analyzed; results reported are median values, except for pH which is reported as a range of standard unit values.
fResults reported are from one sample at this location.

°Two samples collected and anatyzed; results reported are median values, except for pH which is reported as a range of standard unit values.
hFour samples collected and analyzed from each ioc3tion; results reported are median values, except for pH which is reported as a range of
standard unit values.

iEPA secondary drinking water standards (40 CFR 143).

NA - Not applicable.
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but less than the median reported from Rob Pit. All parameter values for the
three Lay Creek sampling locations were similar and exhibited little variance.

3.3.2 Groundwater

The uppermost aquifer at the Maybell site is the upper sandstone unit of the
Browns Park Formation. Unconfined groundwater occurs within this formation
at depths ranging from 35 to greater than 300 ft (11 to greater than 91 m)
beneath the ground surface. The average hydraulic conductivity of this aquifer
is 1.7 feet per day (ft/day) [6 x 10.4 centimeters per second (cm/sec)], and the
average linear groundwater velocity is 0.17 ft/day (62 ft/yr) (6.0 x 10 .5 cm/sec).

Background groundwater quality in the Browns Park Formation aquifer is highly
variable because of naturally occurring mineralization. Concentrations of the
EPA hazardous constituents in background groundwater samples vary from
below laboratory method reporting limits to several orders of magnitude above
the proposed EPA groundwater protection and cleanup standards. Naturally
occurring reducing geochemical conditions exist within the Browns Park
Formation aquifer in the vicinity of the Maybell tellings site. These conditions
have prevented contamination of groundwater resulting from the tailings pile
and other site activities downgradient of the existing tellings piles.

The Maybell tailings site is located in a recharge area with a limited upslope
catchment basin. Recharge to the Browns Park Formation uppermost aquifer is
principally from the infiltration of precipitation in the form of rain or snow.
Discharge of groundwater from the uppermost aquifer is to the Yampa River
alluvial aquifer system. Variations in the equipotential water table surface
probably result from local differences in the amount of recharge available. The
equipotential water table surface indicates that the groundwater in the tailings
pile vicinity is flowing away from the tellings site in 8 southwestward direction
(Figure 3.2).

Groundwater quality investigations have included sampling of background and
downgradient groundwater monitor wells, and characterization of the tailings
pile as a contaminant source. Table 3.2 presents the results of these
investigations. Background groundwater quality has been determined by
chemical analyses of groundwater samples collected from monitor wells 601,
602, 660, 671, and 690 completed in the Browns Park Formation. These
monitor wells are located upgradient from the tellings pile in areas not affected
by tailings leachate, but in areas that may have been affected by ambient
uranium mineralization and mining activities.

Background groundwater quality in the Browns Park Formation is characterized
as having maximum observed concentrations of selenium and uranium that
exceed the proposed EPA maximum concentration limits (MCL) (52 FR 36000).
Portions of the ore deposit have become oxidized through mining activities,
which has resulted in elevated concentrations (with respect to the MCLs) of
arsenic, cadmium, molybdenum, lead, selenium, uranium, and the activities of
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< _ Table 3.2 Hazardous constituents detected in groundwater and tailings pore water at the Maybedl tmlmgs site, Moffat >c39
" County.ColoraUo

so,,.:.

•

Maxknmn observed Mean or Lyinetor Batch _ tBt
constituent Id_ b _ median Inmn) Mmm) tnmm a mmllm) z-4

Arsenic 0.05 0.06 0.011 0.67 0.008 0.008 _ _

Cadmium 0.0 1 0.031 0.0009 0.011 0.002 0.0(X)8 _a
uO

Lead 0.05 0.17 0.01 0.045 0.007 _ _;m BI _

Uo_b(_lu_ 0.10 0.11 0.037 2.049 - 0.028 _

Nitrate (NO3) 44.0 f 18.7 10.98 194.9 5.9 3.46 _ •
-4

Combined Ra-226 5.0 5.5 1.90 17.92 - 1.24 _.:;!
and-228_x:_j _-

)

Selenium 0.01 1.3 0.009 0.54 0.7 0.007

Uranium 0.044 ° 0.112 0.016 1.221 2.72 0.006co
z

oo alt-lazardous_ from Talole1 of 40 CIFR264.94 and Table A of 40 CFR 192.02ta)(3l(i) (WoposedstmvJanJs)
(52 FR 36000). All ¢oncentTal_ns in mg/ILunless noted.

_l'able 1 of 40 CFR 264.94 and Table A of 40 CFR 192.02(a)(3)(_) (Woposedstandards) (52 FR 36(XX)L
°Background- from monitor wells 601,602, 660, 671, and 690.
_lean corcentration - lyskneter data are weighted from iysknete_ 081,082, and 083 on tairmgspile.
eDowngradientgroundwatm - from monitor wells 608, 610, 662-666, 668-670, 672, 674, 676, 677, and 691-694.
_TheMCL for nitrate as (N) is 10 mg/L
rrhe uranium concentration of 0.044 m0il- is equivalent to 30 pCi/l.; which is the MCL
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Ra-226 and radium-228 (Ra-228)in the backgroundgroundwater. Table 3.2
presentsa comparisonbetween backgroundgroundwaterquality and
groundwaterquality located downgradientfrom the tellings pile. Mean or
medianconcentrationsfor hazardousconstituents in backgroundgroundwater
exceed the mean or median concentrationsfound in groundwaterdowngradient
of the tellings pile.

Existingsource concentrationsof hazardousconstituents in the Maybell tellings
pile were estimated by chemical analysesof water samplesfrom suction
lyslmeters installed in the tailings pile and from chemical analysesof water
derived from batch leach tests on tellingsmaterials. Hazardousconstituents
analyzed were those listed In Table 1 of 40 CFR 264.94 and Table A of the
proposedEPAgroundwaterprotectionand cleanupstandards in 40 CFR
192.02(a)(3)(ii) and 52 FR 36000.

Analyses of the lysimeter samples andtellings batch leach tests (Table 3.2)
indicate that concentrationsof molybdenum,selenium,and activities of Ra-226
and Re-228 are generally higher in the tellingsporewater relative to mean or
medianconcentrationsand activities in backgroundor downgradlent
groundwater. Concentrationsof uraniumand nitrate in groundwaterbeneath
the tatlingspile are greater than those observedin railingspore water.

The nearest downgradlent domesticwell is 3 mi (5 km) south of the Meyball
processingsite and is completed in the Yampa RiverValley alluvium,which is
rechargedby the Browns Park Formation. Water from this well is not affected
by contaminationfrom the tellings pile. Groundwater from the Browns Park
Formationis usedfor limited livestockwatering. One windmill-operatedwell
located 2.3 mi (3.7 kin) northeast of the tellings pile is used for this purposeand
the groundwaterhas not been affected by contaminationfrom the tellings pile.
Alternative water suppliesare available in the Yampa Riveralluvium.

3,4 FLORAAND FAUNA

This sectionsummarizesflora and fauna at the Maybell processingsite and the
proposedborrow sites. More details regardingflora and fauna and threatened
and endangeredspeciesappear in Attachment 1, B/olog/cal Assessment, of this
EA.

3.4.1 Mavbell tailinas site

The Maybell tellingssite is in a sagebrush-steppehabitat within the Wyoming
Basin(Kuchler, 1975). Sagebrush-dominatedhabitat is the most common plant
community within the site area. Open juniper-dominatedwoods are also
commonand occur on the low ridgesnear the site. The plant communitiesat
the site includedisturbedareas plantedwith crested wheatgrass (railingspile)
and yellow sweet clover (Rob Pit overburdenpile). Other early successional
plant speciesoccur in these areas. Sagebrushhabitat occursadjacent to _he
railings pile in windblown-contaminatedareasand along sectionsof Johnson
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Wash. Riparianvegetation occurs along other sections of Johnson Wash as
well as along contaminated sections of Lay Creek. The riparianzone is
characterized by e fairly dense growth of early successionalspecies and areas
dominated by wetland species. Aquatic and wetlands habitat occur along Lay
Creek, which may be ephemeral duringdry years or perennialduringwet years.
Baltic rush is the most common wetland species growing along Lay Creek. A
more detailed descriptionof wetlands along JohnsonWash and Lay Creek
appearsin Attachment 2, Floodl)laln/Wetlands Assessment.

Three speciesof reptiles (western rattlesnake, racer, and sagebrushlizard) and
one species of amphibian(leopardfrog) were observedduringsite
reconnaissancesurveys. An additional 11 species of reptiles andamphibians
could occur on the site. Of the 68 speciesof birdsobservedat or near the site,
the western meadowlark was most common on the grassydisturbed sites, while
commonspecies in the sagebrushhabitat includethe sagosparrow and
mourningdove. Birdsof prey observedwere the kestrel, red-tailedhawk, and
goldeneagle. Game species observedwere the sage grousein the sagebrush
habitat and nesting waterfowl (green-wingedteal and northern shoveller)along
Lay Creek.

The sage grouseoccursin the site area, and critical habitat features for this
speciesare lake (displaygroundsusedby grouseduringthe reproductiveperiod),
nestinghabitat, brood habitat, and wintering habitat. The Mud Springlek is the
nearest lek to the site end is 4 mi (6 kin) to the north (Patch, 1992). Sage
grousetypically nest within 2 mi (3 kin) of the lek (Berryand Eng, 1985;
Hoffman, 1979); it is unlikelythat grousefrom the Mud Springlek would nest in
the site area given its distance from the lake and the existence of a pinon-juniper
ridge between the lek and the site. Sage grousebroodsrely on invertebrates
and forbs for food (Dunnend Braun, 1986; Hoffman, 1979; Klebenow, 1969)
and as forbs dry up in the uplandareas in the summer,broodsmove to riparian
areas to feed. The sagebrushhabitat aroundthe site woulJ be expected to
providebroodhabitat early in the broodrearingseason, while habitat along Lay
Creek would likely providebroodhabitat later inthe season. JohnsonWash
would provideonlymarginal broodhabitat because it is flanked by steep-sided
juniper-coveredslopesand provideslittle escape cover (Nave, 1986). There are
no documented sage grousewintering areas near the site.

No small mammal surveyswere conducted;informationfrom the literature
indicatesthat approximately 18 speciesof small mammalsmay occur on the
site. The coyote was the only large carnivoreobserved, althoughthe bobcat is
also likely to occur. Big game species nbservedwere the mule deer, elk, and
pronghornantelope. Elkwinter in small numbers(40 to 50 animals)in the
juniper plant communitynear the site (Grahm, 1986) and their signsare
common on the tellings pile (TAC, 1992).

The mule deer is a year-roundresident in the area of the Maybell site. The site
area is also part of a large winter concentrationarea and is designatedsevere
winter rangeduringharsh winters. Wintering deer includethe resident
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populationplus animals that move to the area from as far away as 40 mI
(65 kin). The number of wintering deer at the site area increaseswith
increasingsnow depth; their numberscan be three times the summer deer
density. For example, the summerpopulationin 1985 was 10 deer per square
mile (4 per square kilometer)and the winter populationwas 32 deer per square
mile (12 per square kilometer). The wintering periodis generally from the first
of December throughApril (CDOW, 1986a, 1985a, 1983a).

The habitat in the site area providesyear-roundand winter range for the
pronghornantelope. The pronghornpopulationdensity in the site area for the
period 1975 through 1985 rangedfrom four to eight per square mile (1.5 to
3 per square kilometer). Duringa severe winter, the pronghornmortality rate
can be high;the estimated mortality rate was 53 percent duringthe severe
winter of 1983 to 1984 (CDOW, 1986b, 1985b, 1983b).

3.4.2 Borrow_sites

The Rob Pit overburdenpile is on BLM.administered land and is within the
designatedsite boundaryand sharesthe same habitat, sagebrush-steppe,as the
Maybell site. The JuniperMountain LimestoneQuarry is in open juniperwoods;
pinon pine is rare in this area. The shrub layer is dominatedby big sagebrush,
and species such as broom snakeweed and rabbitbrushare also common. The
Maybell gravel sourceis on a terrace above the Yampa River and has previously
been used as a borrow site. Vegetation is sparse,with rabbitbrushbeing the
most predominantshruband with low-growingannualsas the groundcover.

The Craig Basalt Quarry is an existingquarry end is not consideredfurther
regardingflora and fauna. Elkuse of the JuniperMountain LimestoneQuarry is
common, as evidencedby the abundantsignobserved. Wildlife use of the
Maybell gravel sourceis light, given the sparsevegetative growth in this area.
There is a large cattail and Carex sp. wetland alongthe western borderof the
gravel source, and an irrigationditch borderedby wetland vegetation occurs
along the southern border. The Yampe River is along the northernedge of the
gravel source and is borderedby riparian-wetlandvegetation.

3.4.3 Threatened and endanaeradsoecles

According to the FWS, seven Federallylisted threatened and endangered
speckleshave the potential to occur near the Maybell site. These seven species
include the bald eagle (Haliaeetus leucocephalus), the black-footed ferret
(Mustela n/gripes), the humpbackchub (Gila cypha), the bonytailchub (G//a
elegans), the razorbacksucker (Xyrauchen texanus), the Coloradosquawfish
(Ptychocheilus lucius), and the Ute ladies'-tresses(Spiranthes diluvial/s) (Rose,
1992). The status of Federallylisted threatened and endangeredspeciesat the
Maybell site is analyzed in Attachment 1, Biological Assessment and
summarized below.

__
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The bald eagle winters and nests alongthe Yampa River. The closest nesting
baldeagles are two pairs of birdsapproximately20 mi (32 km) east of the
tellingssite near Craig, Colorado. Twenty-five to 50 baldeagles may winter
along the Yampa Riverbetween Craigand Sunbeam,Colorado(Patch, 1992).

The black-footed ferret was judged not to occur at or near the site due to the
lack of prairiedog towns, Its principlearea of residence. The humpbackchub,
bonytatlchub, end razorbacksucker were also judgednot to occurat or near the
site due to the leek of suitableaquatic habitat.

The Coloradosquawfish does occur in the Yampa Rivernear the Maybell gravel
source. Potential habitat for the Ute ladies'-tressesoccursalong JohnsonWash
end Lay Creek ,,nd possiblyat the Maybell gravel source.

Five Federalcandidate speciesare also possibleinhabitantsnear the Maybell
site. These five species includesthe loggerheadshrike (Lan/us ludovic/anus),
the northerngoshawk (Acc/p/ter gent/s), the Columbiansharp-tailedgrouse
(Tympanuchu$ phas/ane//us columb/anus), the flannelmouth sucker (Catostomus
lat/pinnis), and the Wetherill milkvetch (Astragalu$ wether/I/il_ (Rose, 1992).

The loggerheadshrike occurs as a breedingspeciesthroughoutmost of
Colorado, includingthe Maybell site area (Kingeryand Graul, 1978). However,
this species has declinedin numberssteadily over most of its range, including
Colorado. The reasonsfor this decline are not yet understood. Wildlife surveys
over the past 10 years have not recordedthis species in the Maybell area (DOE,
1983; TAC, 1986a, 1987, 1989, 1990, 1992; Toolen, 1992). Therefore it is
unlikelythat this species has or would occur at or near the Maybell site or
associatedborrow sites.

The northerngoshawk is a year-roundresident in northwest Colorado(Kingery
and Graul, 1978). This species prefers matureconifer forests, habitat which is
not presentat the tellingssite, Mature conifer forest habitat is presentat only
two of the borrow sites, the JuniperMountain LimestoneQuarry and the Craig
Basalt Quarry. Both borrow sites are existingoperations.

The Columbiansharp-tailedgrousehas been reducedto remnant populations
throughoutmost of its range. This speciesprefers a selected mountainshrub
habitat which is not present at the Maybell site or the proposedborrow sites.
Basedon the lack of appropriatehabitat; it is likely that this speciesdoes not
occur in any of the areas affected by the proposedremedial action.

The flannelmouthsucker is an indigenousfish speciesin the Yampa River (Wick
et el., 1985). The only activity associatedwith the remedial action at the
Maybell site that would take placenear the Yampa River would be at the
Maybell gravel source,

The Wetherill milkvetch is a perennialplant that is found in six counties in
Colorado, includingMoffat County. A field survey for this species was

I'l Ill -- I'l ' U' ' ,, I.|l

DOE/AL-0347 SEPTEMBER28, 1993
VER, 2 MAYOO3F2.WP3

3-12



ENVIRONMENTALA68ESSMENT OF REMEDIALACTION AT THE
MAYBELL URANIUM MILL TAILING8 SiTE NEAR MAYBELL, COLORADO AFFECTEDENVIRONMENT

I rll i -- _ I IIIII I ii III I i ..... __ ii i i 1111 I i IIIIII _ --" ii IIIIIIIIII ...... __ ---I

conducted in the tailings pile area duringAugust 1993. No populationsof this
species were foundduringthe survey. The closest known Wetherlll milkvetch
populationto the Maybell site is in open pinon-juniperwoods in the Juniper
Canyon area above the Yampa River. This populationis approximately5 mi
(8 km) south of the tellings pile (Bunin, 1992). The only other populationin
Moffat County is near Craig, Colorado.

3.5 RADIATION

3.5.1 Backoro_/ndradiation

Specific backgroundradiationmeasurementstaken near the Maybe. tellings site
are presented in Table 3.3. Backgroundgamma exposurerates rangedfrom 7.0
to 15.0 microroentgensper hour (pR/hr) and averaged 14.0 pR/hr. Background
outdoor radonconcentrationsmeasured from April 27, 1989, to June 6, 1990,
averaged 0.7 picocuriesper liter (pCi/L) [2.59 millibecquerelsper cubic meter
(mBq/m3)] end rangedfrom 0.3 to 2.8 pCi/L(1.11 x 104 to 1.04 x
105 mBq/m3). A backgroundradonflux measurementtaken 1 mi (1.6 km)
northeast of the tellingspilegave a value of 10 pCi/m2sec [370 millibecquerels
per square meter per second(mBq/misec)].

Backgroundsoil samplescollected at four locationsnear the Maybell railingssite
were analyzed for uranium-238 (U-238), thorium-230 (Th-230), end Ra-226
concentrations. Uranium-238 concentrationsaveraged 3.1 picocuriesper gram
(pCi/g) [114.7 millibecquerelsper gram (mBq/g)]and ranged from 1.4 to
5.6 pCi/g (51.8 to 207.2 mBq/g). Thorium-230 concentrationsaveraged
1.3 pCi/g (48.1 mBq/g) and rangedfrom 1.0 to 1.7 pCi/g (37.0 to 62.9 mBq/g).
Radium-226 concentrationsaveraged 1.4 pCi/g (51.8 mBq/g) and rangedfrom
0.5 to 2.2 pCi/g (18.5 to 81.4 mBq/g).

Radioactivity concentrationsin backgroundgroundwatersampleswere
measuredfor grossalpha, U-238, and Ra-226. Grossalpha concentrations
averaged 10 pCi/L(3.7 x 105 mBq/m3) and rangedfrom 0 to 45 pCi/L (0 to
1.67 x 106 mBq/m3). Uranium-238 concentrationsaveraged 7.3 pCi/L (2.70 x
105 mBq/m3) and rangedfrom 0.2 to 37 pCi/L (7.40 x 103 to 1.37 x 106
mBq/m3). Radium-226 concentrationsaveraged 0.6 pCi/L (2.20 x 104 mBq/m3)
and rangedfrom 0.1 to 0.8 pCi/L (3.70 x 103 to 2,96 x 104 mBq/m3).

, 3.5.2 l_ad|atioplevels

A field survey of the proposedtellingssite (existingtellings pile location)and the
surroundingareas was conductedto establishthe extent and degree of
contamination (BFEC, 1985) (see Figure 1.3). Specific measurementsare
presented in Table 3.3.

Gamma exposurerates at the existingtellingspile averaged 120 pR/hr and
ranged from 30 to 300 pR/hr. Gamma exposurerates at the mill yard/ore
storage area (off-pile area) averaged 73 pR/hr and ranged from 29 to 248 pR/hr.

oo,AL.o3,7.............. 2e,,.3
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Table 3.3 Background and on-mite radiation measurements for the Maybe., Colorado,
processing site near Maybe., Colorado

Measurement Average Range Source

Gamma exposurerate
(pR/hr)

Background 14 7 - 15 EG&G, 1982

Tailings pile 120 30 - 300 BFEC, 1985

Mill yard/ore storage 73 29 - 248 BFEC, 1985

Windblown 30 17 - 70 BFEC, 1985

Radonin air
pCi/L (mBq/m3)

Background 0.7 0.3-2.8 DOE, 1990
(2.59xl 04) (1.11 xl 04 - 1.04xl 06)

Tailingssite 3.4 1.1 - 5.0 DOE, 1990
(1.26xl 0s) (4.07xl 04 - 1.85xl 05)

Radonsurface flux
pCi/m2sec(mBq/m2sec)

Background 10" 10" FBDU, 1981
(370)' (370)

Tailings site
(1976) 87 75 - 99 FBDU, 1981

(3219) (2775 - 3663)
(1980) 125 73 - 191 FBDU, 1981

(4625) (2701 - 7067)

Soil concentrations
pCi/g (mBq/g)

Background
Uranium 3.1 1.4 - 5.6 BFEC, 1985

(114.7) (51.8 - 207.2)
Th-230 1.3 1.0 - 1.7 BFEC, 1985

(48.1) (37.0 - 62.9)
Ra-226 1.4 0.5 - 2.2 BFEC, 1985

(51.8) (18.5 - 81.4)
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Table 3.3 Background and on-_ite radiation measurements for the Maybell, Colorado,
processing site near Maybell, Colorado (Concluded)

Measurement Average Range Source

Tailingssite

Uranium 34 I - 505 MSRD, 1982
(I 258) (37.0 - 1.87xi 04)

Th-230 230 3 - 575 BFEC, 1985
(8510) (I 11.0 - 2.13xi04)

Ra-226 201 3 - 1107 BFEC, 1985
(7437) (111.0 - 4.10x104)

Mill yard/ore storage
Th-230 103 7 - 329 BFEC, 1985

(3811 ) (259.0 - 1.22xl 04)
Ra-226 44 1 - 924 BFEC, 1985

(1628) (37.0 - 3.42xl 04)

Groundwater
pCi/L(mBq/m3)

Background
Grossalpha 10 0.0 - 45 TAC, 1986b

(3.7xl 05) (0.0 - 1.67xl 0e)
Uranium 7.3 0.2 - 37 TAC, 1986b

(2.70xl 05) (7.40xl 03 - 1.37xl 0e)
Ra-226 0.6 0.1 - 0.8 TAC, 1986b

(2.20xl 04) (3.70xl 03 - 2.96xl 04)

Tailingssite
Grossalpha 1300 22 - 3500 TAC, 1986b

(4.81 xl 07) (8.14xl 05 - 1.30xl 0e)
Uranium 11O0 14 - 3750 TAC, 1986b

(4.07x 107) (5.18xl 05 - 1.39xl 0e)
Ra-226 1.2 0.1 - 2.1 TAC, 1986b

(4.44x 104) (3.70xl 03 - 7.77xl 04)

aValuereported basedon one measurement.
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Average gamma exposure rates at the windblown area (off-pile area) averaged
30 pR/hr and ranged from 17 to 70 pR/hr. Gamma exposure rates elevated
above background extended I000 ft (300 m) in the predominant downwind
direction (east-northeast). Gamma exposure rates in Johnson Wash and Lay
Creek ranged from 17 to 33 and 16 to 39 pR/hr, respectively (BFEC, 1985).

Gross alpha concentrations of 362 pCi/L (I .34 x 107 mBq/m 3) were observed in
surface water from Rob Pit. Filtered surface water samples collected from
standing water in Johnson Wash at the foot of the tailings pile had Ra-226,
lead-210 (Pb-210), and Th-230 concentrations of 12.8, 73, and 200 pCi/L (4.74
x I 05, 2.70 x 10 s, and 7.40 x I0 s mBq/m3), respectively (FBDU, 198 I;
ORNL, 1980). Samples of standing surface water from Lay Creek and Johnson
Wash had Ra-226 and Th-230 concentrations ranging from 0.2 to 2.6 pCi/L
(7400 to 9.62 x 104 mBq/m 3) (FBDU, 1981; ORNL, 1980).

Mean gross alpha, Pb-210, and U-238 concentrations in filtered groundwater
samples from wells completed on or immediately adjacent to the tailings pile
were elevated above background levels. No significant increases over
background levels were observed for Th-230, Ra-226, or polonium-210
(TAC, 1986b).

The average uranium, Th-230, and Ra-226 concentrations in the tailings pile
were 34, 230, and 201 pCi/g (1258, 8510, and 7437 mBq/g), respectively
(MSRD, 1982; BFEC, 1985). Concentrations of uranium ranged from 1 to 505
pCi/g (37 to 1.87 x 104 mBq/g). Concentrations of Th-230 ranged from 3 to
575 pCi/g (111 to 2.13 x 104 mBq/g). Radium-226 concentrations ranged from
3 to 1107 pCi/g (111 to 4.10 x 104 mBq/g). Soils beneath the tailings pile
were also contaminated and exceeded the EPA standards for Ra-226 [40 CFR
192.12(a)] to an average depth of 3.6 ft (1.1 m).

The mill yard/ore storage area had volume-weighted average Th-230 and Ra-226
concentrations of 103 and 44 pCi/g (3811 and 1628 mBq/g), respectively
(BFEC, 1985). Concentrations of Th-230 ranged from 7 to 329 pCi/g (259 to
1.22 x 104 mBq/g), and Ra-226 concentrations ranged from 1 to 924 pCi/g (37
to 3.42 x 104 mBq/g). Soils in the mill yard exceeded the EPA standards for
Ra-226 [40 CFR 192.12(a)] at a mean depth of 3.2 ft (1.0 m) in the mill yard
and at a mean depth of 1.5 ft (0.5 m) in the surrounding ore storage area.

Ratios of Th-230 to U-238 in sediments collected from Johnson Wash and Lay
Creek indicated that contamination from the Maybell tailings pile was present.
Both Johnson Wash and Lay Creek sediments contained Ra-226 and Th-230
concentrations exceeding established background soil concentrations
(Table 3.3). Johnson Wash had Ra-226 and Th-230 concentrations that
increased with depth up to 24 in (61 cm) (Table 3.4). Sediments in Lay Creek
were also contaminated with Ra-226 and Th-230 in concentrations above

background soil levels, but concentrations did not increase with depth
(Table 3.5).
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Table 3.4 Average radionuclide concentrations in sediments from Johnson Wash as a
function of depth

Sedimentb Average concentration ± standard error in pCi/g dry (mBq/g dry)= *
depth JohnsonWash

ii i i m. ,= i.l,, .. , , ,..,,. i i

No. of No. of
in (cm) Ra-226 samples Th-230,, samples

0-6 5.7 ± 1.1 16 27.9 ± 9.4 16

(0-15.2) (210.9 ± 40.7) (1032.3 ± 347.8)

6-12 10.2 ± 2,8 16 38.1 ± 13.2 15

(15.2-30.5) (377.4 ± 103.6) (1409.7 ± 488.4)

12-18 12.1 ± 4.9 16 65.9 + 17.8 13

(30.5-45.7) (447.7 ± 181.3) (2438.3 ± 658,6)

18-24 40.4 + 16.6 11 NSc

(45.7-61.0) (1494.8 ± 614.2)

=Concentrationsin pCi/g; convertedto mBq/g,
bDepth in inches;converted to centimeters in parentheses,
=Samplesnot collectedfor analysis.
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Table 3.5 Average radlonucllde concentrations In sediments from Lay Creek as a function
of depth

Sediment_ Average concentration + standard error in pCi/g dry (mBq/g dry)=
depth Lay Creek

i i,

in (cm) Ra-226 No. of samples Th-230 No. of samples

0-6 19.2 + 10.8 54 24.1 ± 10.5 54

(0-15.2) (710.4 + 399,6) (891.7 ± 388.5)

6-12 15.4 ± 5.4 51 23.5 + 6.3 54

(15.2-30.5) (569.8 + 199.8) (869.5 ± 233.1)

12-18 11.5 + 2.8 52 19.4 + 4,9 30

(30,5-45,7) (425.5 ± 103.6) (717.8 ± 181.3)

18-24 10.1 + 1.5 32 NSc

(45,7-61.0) (373.7 ± 55.5)

=Concentrationsin pCi/g; convertedto mBq/g.
bDepth in inches;convertedto centimetersin parentheses.
=Samplesnot collectedfor analysis.

DOEIAL-0347 SEPTEMBER28, 1993
VER. I MAYOO3FI .WP3

3-18



ENVIRONMENTALASSESSMENT OF REMEDIAL ACTION AT THE
MAYBELL URANIUM MILL TAILING8 81TENEAR MAYBELL, COLORADO AFFECTEDENVIRONMENT

To examine radionuclide concentrations at depths below 24 in (61 cm), seven
test pits were excavated in upper Johnson Wash and at the confluence with Lay
Creek (TAC, 1986b). Results indicated that Ra-226 concentrations were less
than 5 pCi/g (185 mBq/g) at depths below 2 ft (O.61 m). However, Th-230
concentrations in excess of 35 pCi/g (1295 mBq/g) extended to 4 ft (1.2 m) in
one test pit near the tailings pile.

3.6 LAND USE

The Maybell processing site is 5 mi (8 km) northeast of the town of Maybell.
The majority of the land around the site is under Federal ownership and is
administered by the BLM; however, there is private land south, east, and west
of the site. The northern portion of the designated tailings site is on land
administered by the BLM; the southern portion of the site is on private land.
Umetco maintains control of the site.

Virtually all of the land around the site is used for low-density livestock grazing.
The tailings site is within three BLM grazing leases that total 9369 ac (3792 ha)
and have a combined grazing capacity of 954 animal unit-months
(Hillberry, 1986).

Areas northeast, north-northwest, and south of the site have been disturbed by
open pit mining and related activities. Within 1 mi (1.6 km) of the site there are
four inactive open pit mines. There are 13 unpatented mill site claims in the
vicinity of the proposed project area. At present, there are no ongoing mineral
development activities at or around the site. The BLM offered one competitive
oil and gas lease for sale on August 12, 1993. This lease, COC 55272,
includes the east one-half, northeast one-fourth, southeast one-fourth, and
southwest one-fourth of Section 19, Township 7 North, Range 94 west. No
other oil and gas leases are within the project-affected area (Husband, 1993).

Borrow sites

The Rob Pit overburden pile is on BLM land adjacent to the tailings pile. The
three BLM grazing and one recently offered oil and gas lease described above for
the tailings site also apply to this borrow site.

The Maybell gravel source borrow site is on private land along the Yampa River
and is approximately 4.5 mi (7.2 km) west of the site. This privately-owned
operation has provided gravel for local use.

The Junipor Mountain Limestone Quarry proposed borrow site is located on BLM
land on Juniper Mountain. This existing mining operation is approximately
2.5 mi (4 km) south of U.S. Highway 40 and is about 7.2 road mi (11.6 kin)
from the tailings site. The site is within a BLM grazing lease that contains
1422 ac (575 ha), with a grazing capacity of 161 animal unit-months. There
are no oil and gas leases at this proposed borrow site location. There are 14
unpatented mining claims involved with the Juniper Mountain Limestone Quarry
(Husband, 1993).
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The Craig Basalt Quarry is located approximately 9 road mi (14.5 km) southeast
of Craig, Colorado, and approximately 30 road mi (48 km) from the site. This
existing rock quarry is located on private property, but the minerals are owned
by the Federal Government. The surrounding area is used primarily for livestock
grazing.

The BLM-administered land in the vicinity of the Maybell site is designated open
to recreational use by OHVs. The only public access for OHV recreationists is
on Moffat County Road 53 N. Significant OHV use is occurring on the
surrounding overburden piles and pits adjacent to the Maybell tailings pile. The
former Maybell mill site and other locations are used as a parking/staging area
by OHV recreationists (Husband, 1993).

The Yampa River, designated a Wild and Scenic River, is located south of the
Maybell railings pile (Figure 1.1). Recreation enthusiasts use the Yampa River
for flatwater boating (Husband, 1993). Although the Yampa River is outside of
the proposed project area, the Maybell gravel source is proposed for use as a
borrow site and is located along the Yampa River approximately 4.5 mi (7.2 kin)
west of the tailings pile.

3.7 CULTURAL RESOURCES

A Class III cultural resource survey of 1120 ac (453 ha) surrounding the Maybell
site which included the Rob Pit overburden pile, identified one historic
homestead site with dugouts and a corral. This site is judged not eligible for
inclusion in the National Register of Historic Places (NRHP) (CASA, 1986;
Wildesen, 1986).

The Class III survey of 1120 ac (453 ha) in the vicinity of the processing site,
which included the Rob Pit overburden pile, identified 11 archaeological sites
and four isolated finds. Four of the 11 sites are campsites with associated
artifacts and are considered eligible for the NRHP. The four prehistoric
campsites are located along Johnson Wash and Lay Creek (CASA, 1986;
Wildesen, 1986) and are in the vicinity of the two areas which will be cleaned
up.

No cultural resource surveys have been conducted at the Rob Pit overburden pile
or Maybell gravel source borrow sites. Due to the disturbed nature of these two
areas, no cultural resources would be expected to occur.

3.8 SOClOECONOMICS

The Maybell tellings site is located in a remote area in northwestern Colorado.
The closest service center, county seat, and only city of size in Moffat County is
Craig, approximately 25 mi (40 km) east of Maybell. Between 1970 and 1980,
the Moffat County population increased approximately 100 percent due to
increases in oil and gas exploration, coal mining, and the construction of a large
coal-fired electrical generating plant; virtually all of these increases occurred in
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Craig (EconomicDevelopment Commission,n.d.; Gibbons, 1986). By the early
1980s, energy projects began decliningand construction of the Colorado-Ute
Power Plant just south of Craig was completed. Following the loss of these
projects and generaldecline in the energy industry, large out-migrationsof
people occurred in Moffat County. The 1980 census reporteda populationof
13,133 in Moffat County and 8133 in Craig (DOC, 1980). The 1990 census
reporteda populationof 11,357 in Moffat County and 8091 in Craig
(DC)C, 1991 ). From 1980 to 1990, Moffat County had a populationdecrease of
13.5 percent and Craig had a populationdecrease of 0.5 percent. Maybell's
population,which also includes area ranches, has remained relatively stable; it is
currently estimated to have approximately 100 residents (Moch, 1992;
Johnson, 1986).

The 1990 census reporteda total of 5235 housingunits in Moffat County, of
which 4178 were occupiedand 1057 were vacant. Of the 5235 Moffat County
housingunits, 3559 are located in Craig. Craig had 3005 occupiedhousing
units and 554 vacant housingunits (DOC, 1991 ).

Historically,agricultureand mininghave been the primaryactivities in Moffat
County; however, by the early 1980s, employmentdata indicated that retail
trade, government, and mining were the primarysourcesfor employment in the
county. In Craig, long-termcoal miningleaseswithin and adjacent to the Moffat
County form the basisfor a major source of employment. Operation of the
Colorado-UtePower Plant is another significantemployer in Craig. There are no
currently proposedprojects for Moffat County or the city of Craig that would
affect employment patterns (Moch, 1990).

The countywide, average unemploymenthas decreased since its peak of
13.7 percent in 1983 and 1984, but still remainshigh at 7.3 percent (1991) as
comparedto an average 1991 State of Coloradounemploymentrate of
5 percent. The 1991 average Moffat County labor force was 4934, with 4574
employed, and 360 unemployed. Statistics specific to Craig are unavailable;
however, the county unemploymentrate shouldalso reflect the rate at Craig.
Accordingto the job service in Craig, there are experiencedtruck drivers and
heavy equipment operatorswho are currently unemployedand available for
temporary jobs (Kropinak, 1992).

Schoolsin Moffat County are consideredto be operatingclose to capacity at
this time. The school in Maybell contains two rooms for grades one through
eight. Craig has three elementary schools,one middle school,and one high
school (Estey, 1992).

Craig has a single, 42-bed licensedhospital. Currentuse is 10 to 12 beds per
day. Both outpatient and emergency servicesare availableat the hospital
(Tar, 1990). There are also several private health clinics in Craig. County
ambulance service is coordinatedby the State Highway Patrol. Maybell has its
own ambulance with EmergencyMedical Technician-certifieddrivers
(Johnson, 1986).
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Craig has its own city policeforce. County areas, includingMaybell, are
patrolled by the county Sheriff's Department. Maybell has its own resident
deputy on duty 40 hours per week. Additionalcoverage is providedby the
residentdeputy in Dinosaur,Colorado[57 mi (92 kin) away], and deputies from
Craig (Hettinger, 1986; Johnson, 1986).

Fire protection is available through a volunteer fire department in Maybell
(May, 1992).

3.9 TRANSPORTATION

The Maybell tellings site is approximately2 mi (3 kin) north of U.S.
Highway 40, Primaryaccess to the site is by County Road53 N, U.S.
Highway 40 is a main east-west highway corridorin northwesternColoradothat
accesses Denver to the east and continueswest into Utah. Daily traffic counts
just east of the village of Meybell averaged 640 vehicles of ell types (Meyers,
1990). This paved, two-lane highway is rated at level of service "A." A rural
route with this rating is projectedto carry between 1750 to 1800 vehicles per
hour without congestion(Peterson, 1986).

Three locationshave been evaluated and proposedas sourcesof riprap borrow
materials for the remedialaction. All three locationswere once, or are still
operational. The potential haul routesare describedbelow.

Potential accessto the Maybell gravel source borrow site from the tellings site
may be via an unnamedprivate road for 4 mi (6.4 kin) to U.S. Highway 40, then
3 ml (4.8 kin) west to an unimprovedroad, and then 1 mi (1.6 kin) north up this
roadto the borrow site. The unimprovedroad currentlyis assumedto be used
infrequently.

Potential accessto the Juniper Mountain LimestoneQuarry from the railingssite
may be via an unpaved private road for 4 mi (6.4 kin) to U.S. Highway 40, then
west 1.5 mi (2.4 kin), then south on a pavedcounty road for 2.5 mi (4 kin), and
east for 1.3 mi (2 kin) on a dirt accessroad to the borrow site. The private road
that may be used from the tailingssite to U.S. Highway 40 currently has a gate
that is closedjust north of U.S. Highway 40. It is assumedthat the private road
and the unimproveddirt roadsare used infrequently.

Potential accessto the Craig BasaltQuarry from the tellingssite may be via an
unpaved private roadfor 4 mi (6.4 kin) to U.S. Highway 40, east on U.S.
Highway 40 for approximately23 mi (37 km) to Craig, south 1.25 ml (2 kin) on
ColoradoHighway 394 to a junction, then east and south on ColoradoHighway
394 past the Craig Airport for approximately7 mi (11 kin) to ColoradoHighway
100, and west on ColoradoHighway 100 for 1 mi (1.6 km) on the access road
to the borrow site.
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4.0 ENVIRONMENTAL IMPACTS

4.1 INTRODUCTION

The environmentalimpacts of the proposednationand no action alternative ere
discussedin this section. Although some of the assumptionsupon which the
analyseswere based may change, the impacts presentedin the following
sectionsrepresenta realisticupper limit for the severity of the impacts that may
occur.

The 19-month remedialaction work schedule includesa §-month winter
shutdown period. The first month of the remedial action would consistof
project mobilization. Duringmonths 2 through7, 2 months of site preparationis
initiated and completed, existingroads are upgraded,and all contaminated
materials would be excavated and placed onto the existing railings pile. Months
8 through 12 representthe winter shutdown. Months 12 through 19 would
involve cover construction,erosionprotection,end restorationactivities. Peak
employment would be 112 workers, with an average employment of 59
workers.

4.2 NO ACTION ALTERNATIVE

The no action alternative would not involve any remedialaction end would not
affect most of the environmentalresourcesdescribedin Section 3.0, "Affected
Environment." Dispersionof the railingsby wind and water erosionwould
continueto contaminate landsadjacent to the piles. Other environmental
resources(e.g., air quality) would be affected only slightlyby no action.
Therefore, this sectiondoes not includedetailed analysesof the impacts of no
action on the resourcesthat would remain unaffected.

The no action alternative would impact publichealth. It would result in total
excess health effects to the general populationthat are an order of magnitude
higher than health effects following stabilizationin place. Impacts due to no
action would primarilyresult from the releaseof radonfrom the tellingspile and
contaminated soilsinto the atmosphere,with consequentoff-site dispersionof
radonprogeny. Airborneparticulateswould contribute insignificanthealth
effects of 1.7 x 10.7 per year, end no health effects from gamma exposure
would occur due to the distance of the general populationfrom the Maybell site.

Excess health effect calculationsfor the no action alternative assumedthat the
railingswould not be dispersedby naturalerosionor human activities in the
future, since there is no way to accurately predictthe rate of dispersion.
However, some level of dispersionwould occur over time; therefore, the actual
excess health effects from the no action alternative could be greater than 1.2 x
10.4 per year, and would continueto increaseindefinitely without remodial
action.
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Finally, selection of the no action alternative would not be consistent with the
intent of Congressin the UMTRCA (PL 95-604) and would not result in
compliance with the EPAproposedgroundwaterprotectionend cleanup
standards(52 FR 36000 end 40 CFR 192).

4.3 PROPOSEDACTION

4.3.1 Radiationimnaata

The following is a discussionof radiationexposurepathways and the excess
health effects to the general publicthat would resultduring and after the
remedial action. Exce, health effects to workers duringremedial action are
also discussed. The proceduresusedto estimate excess health effects are
based on realisticbut conservative assumptions.

Exnosureaathwavs

There are five principalrsdiologicelpathways by which individualscould be
exposedduringremedial action. These are: 1) inhalationof radonend radon
progeny, 2) direct exposureto gamma radiation,3)inhalation and ingestionof
airborneradioactive particulates, 4)ingestion of contaminated foods producedin
areas contaminatedby tellings,end 5) ingestionof groundwaterand surface
waters contaminatedwith radioactivematerials.

The ingestion of contaminated food (pathway No. 4 above) and water (pathway
No. 5 above) are not of concern as exposure pathways to the generalpublic or
site workers at the Maybell processingsite, since no drinking water supplywells
or agriculturalfields have been adverselyaffected. However, the consumption
of contaminatedsurface water and vegetation in JohnsonWash by livestock
may occur and is discussed.

Excesshealth effects for the generalpublic were calculatedonly for the
inhalation of radonand radonprogeny (pathway No. 1 above) and inhalationof
airborne radioactive particulates (pathway No. 3 above). No exposuresto the
general publicfrom direct gamma radiation(pathway No. 2 above) occur, since
the nearest personsare 2.9 mi (4.7 km) southwest of the tellings site.
However, only a barbedwire fence presently restricts access to the Maybell
site. Therefore, the potential does exist for members of the general public to
gain unauthorizedaccessend receive a direct gamma radiation dose.

Excess health effects for site workers were calculatedfor the inhalationof radon
and radonprogeny (pathway No. 1 above), direct exposure to gamma radiation
(pathway No. 2 above), and inhalationof airborneradioactive particulates
(pathway No. 3 above).
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Health affects durlnaremedialnation

Total excess health effects per year of exposuretothe general population
decrease from 1.2 x 10.4 for no action to 6.5 x 10.5 during remedialaction.
Airborneparticulates contributea negligiblefraction of the total health effects to
the general populationsince the nearest residentsare 2.9 mi (4.7 km) away.

Excessworker health effects are 6.9 x 10.4 from gamma exposure,or one
chance in 1450 of a health effect resultingfrom exposureduringremedial
action. Exoess health effects to workers from exposure to airborne particulates
duringremedial action are 1.6 x I0 "s, or one chance in 625. The combined
dose of 46 mllllrems (torero) [0.46 millisleverts (mSv)] from gamma exposure
and 92 mrem (0.92 mSv) from particulates would be less than 3 percent of the
5000-mrem (50 mSv) standardestablishedby the NRC in I0 CFR 20.1201 for
radiation workers. Excesshealth effects from radon progenyexposure of
remedialaction workers was 1.4 x 10"3,or one chance in 714. The total risk
for workers from all pathways evaluated correspondsto n one in 270 chance of
an excess health effect, or about one chance in 10,800 for an individualworker.
The lifetime risk for a remedial action worker would be less than the risk
incurredby a member of the general population,since the worker would be
exposed for only 14 months of a 70-year lifetime. However, implementation of
the proposedaction would reduceexcess health effects for members of the
general populationto one chance in 15,900. This correspondsto a risk of one
in 2 millionfor an individualto contract a fatal cancer over a 70-year lifetime.

Health effects following remedial action

Followingremedial action, radonreleasesfrom the tellings pile and contaminated
soilswould be reduced by consolidatingall contaminatedmaterials and covering
them with a compacted radon barrier. The radon cover would eliminate health
effects to the general populationfrom gammaexposuresor airborne
particulates. Total excess health effects following stabilizationin place would
be 9.9 x 10"e per year.

Health effects from JohnsonWash and Lay Creek

Due to the relatively low radionucltdeconcentrationsin the surface sediments,
limited access, costly excavation and diversionof Lay Creek, and potential
environmentaldamage to wetland areas, supplementalsurface cleanup
standardswould be appliedto the majority of contamination within the two
drainages.

Consumptionof meat from cattle grazingin JohnsonWash may be of concern,
since this problemhas been identifiedin other uranium miningand milling areas
(Laphamet el., 1986; Millard et hi., 1986). The total effective 50-year dose
commitment to an individualconsumingmuscletissue from cattle, which feed in
JohnsonWash, is 6 mrem (0.06 mSv) per year of ingestion. This dose would
correspondto n risk of 2.4 x 10"6, or onechance in 420,000, of contractinga
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fetal cancer. This risk is lessthen the acceptable limit of one excessdeath per
I00,000 individualsestablished by the InternationalCommisslonon Redlologicel
Protection (ICRP, 1981 ). The actual risk is expected to be less, since It is
probablethat few residentsin the Maybell area are exposedto the extent of
consuming172 poundsof meat from cattle per year (78 kilogramsper year).

4.3.2 Alr oualltv Imnacts

The proposedremedialaction would involve the constructionof on above-
grounddisposalcell, earthwork to cleon up contsmlneted areas and provide
erosioncontrol, and the haulingof borrow materials from off-site locations. An
Increase in the concentrations of the air pollutantscarbonmonoxide,
hydrocarbons, end total suspendedparticulates (TSP) in the Maybell area is
expected due to heavy equipmentoperationend increasedtraffic on local
highways from commuting slte workers and haul trucks. The expected elr
pollutant concentrationincreaseswould occur only duringthe 14 months of
active site work. There would be no significantdeteriorationof air quality
duringthe proposedremedialaction.

Fugitivedust (TSP) from wind erosionand movement of borrow materials along
the haul roads would be the major pollutant. The DOE has addressedthis issue
by requiringthe constructionsubcontractorto performthe remedialaction
within the framework of s proectlvedust suppressionplan. The construction
subcontractorwould be requiredto prepare e plan for approvalby the Colorado
Department of Health, Air PollutionControl Division,that includesmonitoringof
TSP concentrations,as well as the radionuclldeconcentrationsof nuisancedust.

Dust generatedby excavation, vehicle use, temporarymaterials stockpiling,and
other activities would be controlledby use of water and approvedwater-based
surfsctents sprayed from hosesor trucks. Coveringthe haul trucks or using
water on their contents would reduce dust duringtransportationof borrow
materials. Dust control measures(i.e., water sprays) ere assumedto be 50
percent effective in reducingfugitive emissions(CDH, 1981 ).

Prior to remedial action, the contractor would establishbackgroundlevels. Once
work is in progress,the contractor would monitorfor fugitive dust by collecting
24-hour samplesevery 3 days. Coloradostandardsrequirethat TSP
concentrationsbe below 0.08 grainsper cubic foot (I 50 microgramsper cubic
meter). If it is determinedthat fugitive dust levels are exceeding state
standards, work would be stoppedend measures implementedto meet
standards. The schedulesfor sprayingthe roads and pile areas would vary daily
and would be determined on on hour-by-hourbasis. The frequency of dust
suppressionactivities would increasewhen combinationsof low soil moisture
and high wind speed are encountered.
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In summary, air quality impacts resultingfrom the remedial action are expected
to be minimal. Implementationof a proacttvedust suppressionplan,
establishment of a fugitive dust monitoringprogram,and adherenceto all
applicableair quality regulationswould minimizeadverse irrlpacts.

4.3.3 Mineral resouroesand soilsimoacts

The use of the Maybell site for stabilizationin place of the tatlings and other
contaminated materialswould not necessarilyprecludefuture development of
any mineral or oil and gas resourcesbeneath the site. The UMTRCA
(PL 95-604) requiresthat the mineral rightsbe transferredto the Federal
Governmentalong with the disposalsite.

The proposedremedial action would result in the consumptionof borrow
materials such as soil, gravel, and rock. The use of soilsfrom the Rob Pit
overburdenpile adjacent to the disposalsite would not impact undisturbed
natural areas. The consumptionof borrow materialsfrom off-site sources
includesgravel from the Maybell gravel source, and the consumptionof rock
from the Craig Basalt Quarry andthe JuniperMountain LimestoneQuarry.
These borrow sites have previouslybeen used as sourcesof borrow materials.

The JuniperMountain LimestoneQuarry is on BLM land on JuniperMountain.
The Craig Basalt Quarry is on private land but the mineralsare owned by the
Feder31Government. The proposedaction would remove a volume of materials
from these two locationsthat might otherwise be soldto another user. If the
materials were sold commercially,a royalty rate would be due to the United
States. The DOE would be allowed the use of the material from these two sites
undera Free-Use Permit, therefore, no royalty would be paidto the United
States Treasury. This loss of royalty would not be a significantimpact.

4.3.4 Water resourcesimoacts

:_urfaceWater

Interpretation of the surface water data from Rob Pit, JohnsonWash, and Lay
Creek suggeststwo conditionsregardingsurface water quality and the Maybell
tailingssite. First, the similarityof selected major ion values from Lay Creek,
includingthose upstreamand downstream of the confluencewith Johnson
Wash, suggeststhat high concentrationsof sulfate andTDS which exceed EPA
secondarydrinkingwater standards(40 CFR 143) are a naturally occurring
phenomenonin Lay Creek. Second, parametervalues reportedfrom Johnson
Wash locationswere less than the values reportedfor Lay Creek locations. This

• suggeststhat the contaminationin JohnsonWash, even during major runoff
events, will not degrade the surface water quality in Lay Creek. Therefore,
cleaningup only the two areas along JohnsonWash and Lay Creek and leaving
the remainder of the contaminationwould not impact surface water quality.

m
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Groundwater

The disposal option proposed for the Maybell tailings site involves stabilization in
place of the existing tailings and associated contaminated materials. An above-
ground disposal cell has been designed to reduce radon emanation, minimize
infiltration of water, withstand differential settlement, resist degradation, and
meet the proposed EPA groundwater protection and cleanup standards (52 FR
36000). Design parameters of the proposed disposal cell have been evaluated
in conjunction with the hydrogeologic and geochemical characteristics of the
Maybell site. The consideration of groundwater protection has included long-
term seepage, transient drainage, and geochemical attenuation evaluations.

Implementation of the proposed surface remedial action would result in a
positive impact to groundwate='. Because the disposal cell design will restrict
water infiltration, steady-state seepage from the disposal cell following
construction would be less than is currently occurring from natural rainfall and
snowmelt. Although groundwater in the Browns Park Formation is not a current
or potential source of drinking water downgradient of the site, implementation
of the proposed remedial action would not preclude the continued use of the
groundwater for limited livestock watering.

To achieve compliance with the proposed EPA groundwater protection and
cleanup standards, the DOE suggests a narrative supplemental standard based
on Class III (limited use) groundwater (40 CFR 192.21 (g)) (52 FR 36000). The
narrative supplemental groundwater standard applies to the uppermost aquifer
at the Maybell site which is the upper sandstone unit of the Browns Park
Formation. Background groundwater in the Browns Park Formation aquifer
meets the definition of Class III based on widespread ambient contamination
that exists due to naturally occurring uranium mineralization and to mining
activities not related to uranium milling operations that occurred on the site.

Background groundwater quality in the Browns Park Formation aquifer is highly
variable because of naturally occurring mineralization and localized oxidized
conditions related to nearby mining activities. Concentrations of the EPA
hazardous constituents in background groundwater samples vary from below
laboratory method reporting limits to several orders of magnitude above the
proposed EPA standards. This naturally occurring contamination cannot be
cleaned up using water treatment methods reasonably employed in public water
supply systems [40 CFR 192.11(e)(2)] (52 FR 36000). Any success in
restoring groundwater quality in the site vicinity (even if it were economically
viable) would be short-lived unless upgradient naturally poor water quality and
Contaminated groundwater (from mining operations unrelated to the Maybell
site), which would be continually migrating onto the site, was also mitigated.

Naturally occurring reducing geochemical conditions exist within the Browns
Park Formation aquifer in the vicinity of the Maybell tailings site. These
conditions have prevented contamination of groundwater resulting from the
tailings pile and other site activities downgradient of the existing tailings pile.
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The need for restoration of groundwater in the Browns Park Formation aquifer
beneath the Maybe, site will be evaluated during the groundwater phase of the
UMTRA Project. A monitoring program for evaluating performance of the
completed Maybell disposal cell is addressed in other DOE documents. Disposal
cell performance monitoring is described in the remedial action plan and long-
term surveillance plan for the Maybell site.

4.3.5 Flora and fauna imoacts.

Remedial action activities would result in direct and indirect impacts on the flora
and fauna associated with the Maybell site. Direct impacts would be the
destruction of habitat during the cleanup of contaminated land, while indirect
impacts associated with noise and human activities may reduce wildlife use in
habitat adjacent to the direct impact zone.

Implementation of the proposed action would result in the disturbance of
approximately 270 ac (110 ha) of land. The areas that would be disturbed
include the disposal site and associated windblown and waterborne
contaminated areas, and the three off-site proposed borrow sites. However,
past mining and processing activities have previously disturbed much of the land
at and surrounding the tailings pile. Impacts to these areas are described below.

The three proposed off-site borrow locations contain disturbed land as they have
been previously utilized for borrow materials. Therefore, impacts on flora and
fauna from the proposed remedial action would be minimal and are not
addressed in this EA.

Two pla,rlt community types in the vicinity of the disposal site would be
impacted: 1) areas dominated by vegetation indicative of disturbed habitat
[160 ac (65 ha)], and 2) desert shrub habitat dominated by big sagebrush. The
largest segment of desert shrub habitat occurs in the windblown contaminated
area and around the former mill site [70 ac (28 ha)].

Waterborne contamination is present in wetland habitat along Johnson Wash
and Lay Creek. Approximately 9 ac (3.6 ha) are contaminated in Johnson Wash
and 22 ac (9 ha) are contaminated in Lay Creek. The DOE proposes to clean up
only the two areas (Section 2.2.3) along Johnson Wash and Lay Creek, and
apply supplemental surface cleanup standards to the remaining contamination.
Therefore, none of the 31 ac (13 ha) of wetland habitat along Johnson Wash
and Lay Creek would be impacted during the remedial action.

The clearing of contaminated, but previously undisturbed land during the
remedial action, would constitute an unavoidable impact on vegetation and
wildlife. The magnitude of this impact depends on the quantity and quality of
habitat that would be impacted and the measures taken to restore this habitat.
In terms of habitat quality for wildlife, the disturbed lands represent areas of
least quality and desert shrub habitat represents habitat of higher quality.
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Game snecies

Game species that would be impacted by remedial action activities include the
mule deer, pronghorn antelope, and sage grouse. The approximate 214 ac
(87 ha) (tellings pile, mill yard area and windblown and waterborne
contaminated areas) of land in the disposal site vicinity that would be cleared
are equivalent to range used by 11 mule deer, assuming a density of 32
deer per square mile (12 deer per square kilometer). The pronghorn antelope is
common in the area, and it uses the processing site area, including tL_etellings
pile, more than the surrounding desert shrub habitat. As with the mule deer,
approximately 214 ec (87 ha) of wintering habitat for the pronghorn antelope
would be lost, which is equivalent to the range used by three pronghorn
antelope assuming a density of eight antelope per square mile (three antelope
per square kilometer). Sage grouse use the desert shrub habitat for brood
habitat and year-round use; 113 ac (46 ha) used by the sage grouse would be
cleared in the tailings pile area.

Following remedial action, the 66 ac (27 ha) disposal cell would not be suitable
habitat for most wildlife; the topslope and the sideslopes of the disposal cell
would be covered by rock. The duration of the impact on game species due to
the clearing of the land adjacent to the disposal cell would depend on the
habitat restoration plan. Restoring the habitat to the desert shrub type would
take 4 to 5 years, while creation of grass-dominated habitat would take about
2 years.

Threatened and endangered species.v • ,

According to the FWS, seven Federally listed threatened and endangered
species have the potential to occur near the Maybell site (Rose, 1992). These
seven species include the bald eagle, the black-footed ferret, the humpback
chub, the bonytail chub, the razorback sucker, the Colorado squawfish, and the
Ute ladies'-tresses. The black-footed ferret was judged not to occur at or near
the site due to the lack of prairie dog towns. The humpback chub, bonytail
chub, and razorback sucker were also judged not to occur at or near the site due
to the lack of suitable aquatic habitat.

Remedial action activities at all the Maybell work sites are not expected to have
a direct impact on the three threatened and endangered wildlife and plant
species occurring in the site vicinity. The bald eagle is a winter resident and
nests along the Yampa River. The closest nesting bald eagles are two pairs of
birds, approximately 20 mi (32 km) east of the tailings site near Craig, Colorado.
Activities at the Maybell gravel source along the Yampa River would not affect
this species because use of the area by the bald eagle is minimal, no nesting
pairs are in the vicinity, and because the borrow site would not be used during
the 5-month winter shutdown period.

The Colorado squawfish occurs in the Yampa River, but excavation activities
would not impact the river, and therefore would not impact the Colorado
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squawfish. However, since the Yampa River may be used as a source of water
for construction activities (dust control and compaction water), this would result
in a "may affect" determination on the threatened and endangered fish of the
Colorado River Basin by the FWS. Under the Endangered Species Act of 1973
(PL 93-205), as amended, this determination requires formal consultation with
the FWS. According to the "Recovery Implementation Program for Endangered
Fish Species in the Upper Colorado River Basin" (FWS, 1987), water depletion
subject to a "may affect" determination would require a one-time payment to
the FWS for the quantity of water used for the remedial action. Mitigation for
this impact will be the one-time payment by DOE to the FWS based on a total
estimated 59 ac-ft of water (TAC, 1991) for remedial action.

Potential habitat for the Ute ladies'-tresses occurs along Johnson Wash and Lay
Creek, and possibly at the Maybell gravel source borrow site. The DOE
proposes the application of supplemental surface cleanup standards to the
wetland vegetation along Johnson Wash and Lay Creek. Therefore, the
Johnson Wash and Lay Creek wetland habitats would not be impacted by the
proposed remedial action. However, two field surveys for this species will be
conducted at Johnson Wash and Lay Creek and the Maybell gravel source
borrow site in 1994 using survey techniques prescribed by the FWS
(FWS, 1992). If the supplemental surface cleanup standards application is
turned down by the NRC or the Colorado Department of Health, surveys would
be conducted at Johnson Wash and Lay Creek before construction activity
occurs in these areas. If populations of the Ute ladies'-tresses are found, a
mitigation plan will be formulated in consultation with the FWS.

Five Federal candidate species were also listed by the FWS as possible
inhabitants near the Maybell site. These five species include the loggerhead
shrike, the northern goshawk, the Columbian sharp-tailed grouse, the
flannelmouth sucker, and the Wetherill milkvetch.

The loggerhead shrike occurs as a breeding species throughout most of
Colorado, including the Maybell site area (Kingery and Graul, 1978). However,
this species has declined in numbers steadily over most of its range, including
Colorado. Wildlife surveys over the past 10 years have not recorded this
species in the Maybell area (DOE, 1983; TAC, 1986a, 1987, 1989, 1990,
1992; Toolen, 1992). Therefore, the remedial action will not impact this
species as it is unlikely that this species occurs at any of the work locations.

The northern goshawk is a year-round resident in northwest Colorado (Kingery
and Graul, 1978). This species prefers mature conifer forests, habitat which is
not present at the tailings site. Mature conifer forest habitat is present at only
two of the proposed borrow sites; the Juniper Mountain Limestone Quarry and
the Craig Basalt Quarry. Since both borrow sites are existing operations, any
impacts to this species have already occurred. Additional impacts may occur if
either of the two borrow sites need to be expanded in order to provide the
necessary quantities of materials for remedial action. However, any additional
impacts cannot be quantified at this time because it is not known if expansion
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of the sites is necessary, or if any conifer forest habitat would be impacted if
expansion was necessary.

The Columbian sharp-tailed grouse has been reduced to remnant populations
throughout most of its range. This species prefers a selected mountain shrub
habitat which is not present at the Maybeli site or the proposed borrow sites.
The remedial action would not impact this species because it is unlikely that it
occurs at any of the work sites due to the lack of suitable habitat.

The flannelmouth sucker occurs in the Yampa River (Wick et el., 1985). The
only activity associated with the remedial action at the Maybell site that would
take place near the Yampa River would be at the Maybe, gravel source borrow
site. Since remedial action activities at the Maybell gravel source would not
impact the river, there would be no impacts on this species.

The Wetherill milkvetch is a perennial plant that is found in six counties in
Colorado, including Moffat County. This species may occur in the sagebrush
habitat near the tailings site. A field survey for this species in the tailings pile
area was conducted in August 1993 using prescribed FWS (FWS, 1992) survey
techniques. No populations of this species were found during the survey. The
remedial action would not impact this species because it does not occur in the
project area.

4.3.6 Land use imJ)acts

The final restricted area would encompass approximately 165 ac (67 ha) and
would be under the direct control of the Federal Government. The site would be

permanently restricted from public access and development and any other use
of this area would be permanently precluded. The UMTRCA (PL 95-604)
requires that the mineral rights for the disposal site be transferred to the Federal
Government along with the disposal site. It also authorizes the Secretary of the
Interior, with the concurrence of the Secretary of Energy and the NRC, to
dispose "of any subsurface mineral rights by sale or lease...if the Secretary of
the Interior takes such action as the Commission deems necessary pursuant to
the license issued by the Commission to assure [sic] that the residual radioactive
materials will not be disturbed by reason of any activity carried on following

. such disposition" (PL 95-604).

The Rob Pit overburden pile would be disturbed during remedial action because
it would be used as a source of construction material for the disposal cell. This
overburden material originates from Rob Pit, which is located west of the
overburden pile. The only activity that could affect Rob Pit would be if the
water in the pit was used for construction of the disposal cell. At present, the
source(s) of construction water has not been determined. If Rob Pit water is
used, the DOE would avoid or mitigate any adverse impacts that would occur to
the existing water pipeline and pump that are present at Rob Pit.
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Approximately 370 ac (I 50 he) of landwithin and adjacent to the existing
tailings pile would be requiredfor constructionpurposes. Already restricted
from access are 1I0 ac (45 ha) of the area requiredfor construction. The DOE
would obtaina Free-Usepermit from the BLM for the temporary use of land
underBLM administration.

The remedialaction would disturbexisting livestockgrazing within the
constructionarea for the length of the project. Cleanup of the area in Upper
JohnsonWash and the area at the confluenceof JohnsonWash and Lay Creek
would also disturblivestock grazing. The DOE would financially compensate
individualswhose BLM grazingallotment would be impacted by the remedial
action.

Surface restorationwould be performedfor all disturbedareas within the 37-ac
(I 50 ha) constructionzone and at the two remediated areasalong Johnson
Wash and Lay Creek. As appropriate,uncontaminatedfill material would be
used as backfill, areas would be gradedto promote surface drainageor to
conform to existingdrainagepatterns, and all areas would be revegetated.
Revegetation of disturbedareas would returnthe grasshabitat to conditions
suitable for grazing in about 2 years.

The Maybell gravel source, JuniperMountain Limestone Quarry, and the Craig
Basalt Quarry are all existingoperations. It is assumedthat they will all
continue operationafter being used for the Maybell remedialaction project.
Therefore, restoration of these sites is not consideredfor the proposedremedial
action.

Although the Yampa River, designatedas Wild and Scenic, is outside of the
proposedprojectarea, the Maybell gravel source is a proposedborrow.site
which is located alongthe Yampa River. If the Maybell gravel source is usedas
a borrow site, excavation activities would not impact the Yampa River.
Therefore, flatwater boatinguse of the Yampa Riverwould not be impacted by
the proposedremedialaction.

The OHV recreation use of the overburdenpiles and pits in the vicinity of the
Maybell tailingspile would be adversely impacted by the proposedremedial
action. Access to the area via Moffat County Road 53 N would not be affected,
but areas in the vicinity of the tailingspile would be restricted duringthe 19-
month project. Access to the Rob Pit overburdenpile and use of the former mill
site as an OHV-user parking/stagingarea would be prohibitedbecause these
locations are within the projectarea. RecreationalOHV-user access to
overburdenpiles and pitsoutside of the proposedprojectarea shouldnot be
impacted by the remedial action. Access to these areas can be achieved via
Moffat County Road 53 N before it enters the area to be restricted.
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4.3,7 Gultural resources Imz)acts

The four archaeological sites located along Johnson Wash and Lay Creek that
are eligible for the NRHP should not be impacted by remediation of the two
areas within these drainages. If a determination is made that any of the four
sites would be impacted, or if any new sites are identified, remediatlon activities
would be halted. Remediation activities would not _)roceed until the DOE has
implemented a data recovery plan. Implementation of a data recovery plan by
the DOE would be in conjunction with the Colorado State Historic Preservation
Officer. A data recovery plan would also involve the BLM if the site was on
land under their administration.

The proposed borrow sites have not been surveyed for cultural or historical
resources. Due to the disturbed nature of the Maybell gravel source, no historic
resources would be expected to occur. If quarrying of the Maybell gravel source
borrow site requires expansion of the existing quarry pit, a cultural resource
inventory would be conducted by the DOE of the expansion area. The Juniper
Mountain Limestone Quarry and the Craig Basalt Quarry locations would be
surveyed by the DOE for cultural and historic resources if they are selected for
use.

4.3.8 SocioQconomi_s imoa_ts

Impacts on population and employment were assessed by comparing the
average and peak labor force requirements for the proposed action with the local
availability of workers with suitable job skills and experience. Because the town
of Maybell is so small, it was assumed that the majority of the work force
would commute from Craig, while specialized or supervisory workers would
likely come from outside the area.

The average work force is estimated at 59. Twelve of these workers would be
supervisors or specialized technicians (e.g., radiological technicians) and the
need for these jobs would remain constant during remedial action. The average
general labor requirements (47 workers) would consist primarily of truck drivers,
heavy equipment operators, operator supervisors, mechanics, and general
laborers. Between 1 and 25 truck drivers and 10 to 38 heavy equipment
operators would be needed during the remedial action. According to the local
employment office in Craig, there should be an available supply of experienced
truck drivers, heavy equipment operators, mechanics, and general laborers in the
area (Kropinak, 1992). Utilization of the available work force would be a
positive impact since unemployment levels in Moffat County would be reduced
temporarily during the remedial action project.

Remedial action would have a direct positive impact on the local economy
through wages and salaries paid to remedial action workers and expenditures for
materials, supplies, and equipment. There would also be indirect positive
impacts as these funds circulated throughout the economy. Indirect
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expenditures also would generate tax revenues, which would be available for
local and state governmental use.

The estimated cost of the remedial action is approximately $12.4 million; this
cost does not include construction management. This cost is based upon the
revised preliminary design for review cost estimate prepared July 1993 by the
Remedial Action Contractor, Morrison Knudson Corporation, Environmental
Services Division. The benefits to the local economy would include wages and
salaries, local contracts, and purchases or rentals of equipment, materials, and
supplies. Materials and supply purchases would include the supplies for
overhead, some rock materials, fencing, and miscellaneous purchases for fuel,
tools, equipment repair, and the like.

A positive impact from the remedial action is related to monies spent locally and
within the State of Colorado. An estimated $6.1 million would be attributed to
wages, consumable materials (e.g., rock borrow), and nonconsumable materials
(e.g., fencing) that would be purchased locally or attributed to area employment.

4.3.9 Transz)ortatiop imz)act8

Activities associated with the proposed action would primarily require use of
existing dirt roads to access the disposal site. Some use of U.S. Highway 40
would also occur, however, for transporting gravel from the Maybell gravel
source and rock from the Craig Basalt Quarry and the Juniper Mountain
Limestone Quarry. Workers commuting to work sites would also add to
existing traffic on U.S. Highway 40.

Since existing use of the dirt roads to access U.S. Highway 40 from the borrow
sites is considered low (i.e., use is occasional by area hunters, land managers,
or recreationists), trips on these roads related to remedial action were not
considered further.

Use of U.S. Highway 40 would increase by a maximum of 89 percent (from 640
vehicles per day to 1207 vehicles per day) during a 4-month period following
the winter shutdown (second construction season). This increased use would
consist of trucks hauling gravel materials from the Maybell gravel source, and
trucks hauling large rock from the Craig Basalt Quarry and the Juniper Mountain
Limestone Quarry. A stretch of 2.8 mi would be affected between Maybell and
the unnamed access road to the east of Maybell. Daily worker commute trips
and miscellaneous contractor trips would be largely east of this road segment
and would constitute a minor impact on existing use. Since U.S. Highway 40 in
the vicinity of Maybell has an average daily traffic of 640 vehicles of all types
(Meyers, 1990) and is rated to safely carry 1750 to 1800 vehicles per hour
(Paterson, 1986), increases related to remedial action would not affect the level
of service for U.S. Highway 40.
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4.3.10 Noise imnaGts

An increase in noise In the Maybell area and along the haul routesto the off-site
borrow locationsis expected duringthe remedial action. The noiseincrease
would be due to heavy equipmentoperationat the site and at the three
proposedoff-slte borrow locations, and from commuting site workers.
However, this increase would occur onlyduringthe 14 months of active site
work.

Since the Maybell site Is in a remote area, the greatest noiseImpact would not
be associatedwith site activities but rather with the transportationof borrow
materials. The greatest noiseimpactswould be experiencedby residentsalong
the haul routesto the borrow sites and those livingnear the borrow sites.
These noise impacts would be limited to weekdays.

Noise levels in Coloradoare regulatedthroughcity, county, state, and Federal
noisestatutes. Although no soundmeasurementshave been taken at any of
the work locations, the DOE may evaluate noise levelsat these areas and the
selected haul roadsto the borrow sites on a weekly basisonce remedialaction
is underway. The DOE would requirethe subcontractorperformingthe remedial
action to comply with ell applicablenoisestatutes.
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5.0 MiTIgATIVE MEAItUREIt

The following mitigative measures were Incorporated into the remedial action plan to
reduce the environmentalimpacts:

• A one-tlme payment from the DOEto the FWS for the ac-ft of water usedfor
eonstructlon. This payment would satisfy the water-depletion of the upperColorado
River basin and Its "may affect" determination for threatened and endangeredfish.

• The DOE would compensate individualswhose BLM grazing permitsare affected by the
remedialaction.
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AgenoylOrganlzetlon Person 8ubJeot
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City Hell Jackle Moch Economics
Craig, Colorado

ColoradoDepartment of Larry Meyers Transportation
Highways, Division of Highways Charles Peterson
Denver, Colorado

Colorado Division of KandanoeKroplnek Economics
Employmentand Training, Cralg Kathy Shea
Job Services Center
Craig, Colorado

Colorado Divisionof Wildlife Jerry Craig Threatened end endangered
Ft. Collins,Colorado raptors, sage grouse

Clsit Braun Threatened and endangered
fish, Yampa Riverand Lay
Creek

ColoradoDivision of Wildlife Van Grahm Game species
Grand Junction, Colorado Pat Martinez Lay Creek fish

ColoradoDivisionof Wildlife Kirk Nave Sage grouse, threatened and
Meybell, Colorado Brad Patch endangeredspecies,

waterfowl, nongame wildlife

ColoradoHistorical Society LeslieWildesen Cultural Resources Inventory
Denver, Colorado

ColoradoNatural Areas Program Steve O'Kene Threatened and endangered
Denver, Colorado plants

Craig Volunteer Fire District Butch Holmes Socioeconomice
Craig, Colorado

Craig Water and Sewage Tim Klinetobe Socioeconomics
Treatment Plant
Craig, Colorado

Department of Social Services Dabble Davldson Socioeconomics
Craig, Colorado

Moffat County Auditor Jack Bonaker Socioeconomlcs
Craig, Colorado

Moffet County Planning RichardGibbons Economics
Department
Craig, Colorado
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Me[fat County School District Shirley Snare Socioeconomica
Craig, Colorado

Me[fat County Sheriff's Nancy Hellinger Sooioeoonomics
Department Jack May
Craig, Colorado BruceJohnson

The Memorial Hospital Nancy Bard Sooioeoonomlca
Craig, Colorado LouTar

Umetco/Union Carbide Jack Frost Maybell Mill site, future plans,
claims

U.S, Army Corpsof Engineers Nick Mezel Wetlands
Grand Junction, Colorado Gary Davis

U.S. Bureauof Land Mike Albee Wildlife
Management Dave Hillberry Landuse, grazingleases
Craig, Colorado Roy Jackson Landuse

Ole Olsen Revegetatton
john Husband Minerals, oli and gas leases

U.S. Bureauof Land LeonardColemen Threatened and endangered
Management plant species
Glenwood Springs,Colorado

U.S. Fishand Wildlife Service Mike Lockhsrt Raptors
Salt Lake City, Utah

U.S. Fish and Wildlife Service Larry England Threatened and endangered
Salt Lake City, Utah plants

Robert Ruesink Threatened and endangered
species

U.S. Soil ConservationService Gary Noller Rsvegetation
Meeker, Colorado

L I! _ I llfl llllll .-- ii i ........ ii I i,i | iii,ii ,,,,,

- I nil ill ,, i i , ,,i ii __ ii,,,i --L__TT iii

DOEIAL-0347 INEPTEMBER28, 10113
VER, 2 MAYOO3F2,WI_

6-2



ENVIRONMENTAL AIIBEalIMENT OF REMEDIAL ACTION AT THE AGENCIEO,ORGANIZATIONS,
MAYEELL URANIUM MILL TAILING8 BITE NEAR MAYBELL, COLORADO AND PERBONIi CONSULTED
_ - -- _ i ii - _ Iil11 I III I iii __ [ I ....... IIII ....... II II i[llll - __ I 1 ii ]j i _ iiiii i II III II I iiii i1111ii

0,1 LIST OF PREPARERS

_ - ......... ii - i iiiii - i - i ii ii r ii1_ __ _.... I ,11 ii N__ -- Ll , i i II11 i ,llllr _ iiiii

Person Organization Responsibility
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Sendre Beranich Jacoba-Westor_ Socloeconomtcs,Transportation,
Lend Use

Charles Burt Jacobs-Weston Threatened and EndangeredSpecies,
Air Quality, Weather, Wetlands,
Wildlife

George Hertmenn Jecobs-Weston Engineering
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1.0 INTRODUCTION

Pursuantto the UtahUrn M/II Tai//ngs Rad/ation Contro/Act of 1978, PublicLa_/(PL)
95-604, the U.S. Department of Energy (DOE)is conductinga remedial action program
designedto clean up the residualradioactive materials et e site near Maybell, Colorado
(Figure 1.1). An important part of the environmentalassessmentof the remedial action is
the considerationof threatened andendengeredflora and fauna that may be affected by
the project. This biologicalassessmentincludescommunicationswith the U.S. Fishand
Wildlife Service (FWS) to ascertain their concerns regardingthreatened and endangered
species. In February 1986, the FWS provideda list of speciesthat may occur near the
Maybell site. This list was updated in December 1988, April 1990, and September 1992
(Appendix 1). This assessmentaddressesthe species listed inthe September 1992 letter
and includesdescriptionsof the proposeddisposalsite, the ecologicalsetting, the
historical and current status of the species of concern, end a findingas to whether the
remedial action would impact the species.

II I _ Hi, I

DOE/AL-O347 SEPTEMBER28, 1883
VER. 2 MAYOO3F2.AT1

1-1



+- II ---II IIII II irr - i iiiiiiif i[i ii iIii _ ---2 I rllllll i -- - iii " "Ill + lilt/ill ......................... _ ...............

COLORADO

I 0 I 2 MItrES

2 0 2 4+KILOMETERS

FIGURE 1.1
LOCATION MAP OF THE MAYBELL TAILINGS SITE

NEAR MAYBELL, COLORADO
.- -- lllll II i __ ii __ i l llltl i Ill - I • i i l _ iii ......... __

1-2



BIOLOgiCAL ABREBBMENT DESCRIPTIONSOF THE PROPOSEDACTION AND BTUDY AREA
I II _ I llll .... i -" ] I ............. ilii[ II ....... ii I II I I _ ......... iliJll .... i ....... [ J -- ]l - ii -- _ IIlIIJl L IiII II

2.0 DESCRIPTIONSOF THE PROPOSEDACTION AND STUDY AREA

2.1 PROPOSEDACTION

The proposedaction is to stabilizein place the residual radioactive materials at
the existingMaybell tailingssite. The materiols to be stabilizedin an above-
grounddisposalcell are contaminated with low levels of radioactive
constituents. Contaminated areasat the Maybell site includethe tellings pile
and mill yard areas, windblown areas adjacent to the tellingspile, and
waterborne contaminated areas along JohnsonWash and Lay Creek. The
contaminated materials would be covered with a multi-componentcover on the
top and sides to inhibitradonemanation from the contaminatedmaterials and
water infiltration throughthe disposalcell. The total estimated volume of
contaminated materials to be disposedat the site is approximately3.5 million
cubic yards [2.7 millioncubic meters (me)].

Three off-site locationsare proposedas sourcesof borrow materials. Gravel
would be obtainedfrom the Maybell gravel sourcelocated along the Yampa
River 1 mile (mi)[1.6 kilometer(km)] northeast of Maybell, Colorado,and 4.5 mi
(7.2 kin) west of the site. Largerock would be obtained from two sources;the
Juniper Mountain LimestoneQuarry (also known as the Don Steele Limestone

. Quarry) andthe Craig Basalt Quarry (also known as the Don Steele Basalt
Quarry). The JuniperMountain Limestone Quarry is an existing quarry operation
and is 2.5 road mi (4 kin) south of U.S. Highway 40 and about 7.2 road mi
(11.6 kin) from the taiiings site. The Craig Basalt Quarryis approximately
9 road mi (14.5 kin) southeastof Craig, Coloradoand approximately 30 road mi
(48 kin) from the tellings pile.

Implementation of the proposedaction would result in the disturbanceof
approximately 270 acres (ac) [110 hectares (ha)] of land. Disturbedareas
include the disposalsite and associated windblown and waterborne
contaminated areas, the Rob Pit overburdenpile borrow site, andthe three off-
site borrow sites. However, past miningand processingactivitioshave
previouslydisturbedmuch of the landat and surroundingthe tailingspile. In
addition, the three off-site locationsproposedas sources of borrow material are
existing operationsand have been previouslydisturbed.

Remedial action is anticipated to take approximately19 monthsto complete;
which includesa 5-month winter shutdown period. The final restricted area
would cover approximately 165 ac (67 ha). The perimeter of the area would be
marked with warning signs,boundarymarkers, and survey monuments. The
areas surroundingthe disposalcell that were disturbedby the remedial action
would be backfilledas required, gradedto control surface drainage, and
revegetated.

_ L
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2,2 STUDY AREA

The Maybell tellings site is in sagebrush-steppehabitat within the Wyoming
Basin(Kuchler, 1975). The Wyoming Basinis a large area mostly tn Wyoming
with relatively small areas in Colorado,Idaho, and Utah.

Informationregardingthe flora and fauna at the Maybell site was derivedfrom
field reconnaissancesurveys by the TechnicalAssistance Contractor
(TAC, 1992, 1990, 1987, 1986; DOE, 1983), consultationswith natural
resourcepersonnelfrom state and Federalagencies,and review of the pertinent
literature. Listsof the flora and fauna observedor expected to occur at the site
plusscientific names of most species referredto in the text appear in Tables 2.1
through 2.4. These tables do not representa complete listing of species in this
area. Rather, they are speciesobservedat the site duringthe reconnaissance
surveys or species recordedin the area from other sources. The plant species
list (Table 2.1) was derived from site-specificsurveys (TAC, 1986; DOE, 1983).
The amphibianand reptile (Table 2.2) and mammal (Table 2.4)lists were
generated from limited site surveysplusother informationas referenced in the
tables. The bird speciestable (Table 2.3) lists nesting birdsand a few migratory
species that were observedat end near the site.

2.2.1 MavbelLtaillngl a|te nlant communities

The Maybell tellingssite includesthe railingspile, mill site area, the Rob Pit
overburdenpile borrow site, the windblown contaminated area, and waterborne
contaminatedareasalong JohnsonWash and Lay Creek.

Plant species observedin the area of the Maybell site are presentedin
Table 2.1. Three plant communitytypes have been identifiedat the site. The
first type includedgrass/herbdominatedareasthat occur at disturbedsites such
as the tailingspile, the Rob Pit overburdenpile, and other surroundingdisturbed
areas. The tellingspile is covered with a thin layor of topsoiland has been
revegetated with crested wheatgrass (DOE, 1983). Other plant species
indicativeof disturbedsites grow on the tellingspile, includingcheatgrass,
foxtail barley, Russianthistle, yellow sweet clover, and tumble mustard.
Occasionalbig sagebrushand rabbitbrushshrubsoccur on the pile. Yellow
sweet clover is the most common plant specieson the Rob Pit overburdenpile;
other early successionalspecies as listedabove are also present.

A sagebrush-dominatedplant communityoccursin the windblown contaminated
area aroundthe railingspile. This secondplant community type is the most
common in the region,comprisingalmost 57 percent of the vegetative cover
within the Bureauof Land Management's (BLM) Little Snake RiverResource
Area (BLM, 1986). Big sagebrushis the most commonshrubspecies. Other
species of shrubsincluderabbitbrush,fringed sagebrush,broom snakeweed,
and some antelope bitter-brush. Crested wheatgrassand other speciescf grass
are also common. This plant communityalso occurredin and alongJohnson
Wash and next to Lay Creek. Blackgreasewood is commonin the sagebrush

Illll Ill - -- --
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BIOLOGICAL ASSESSMENT DESCRIPTIONSOF THE PROPOSEDACTION AND STUDY AREA

Table 2.1 Plantspecies observedin the area of the Maybell site
ii

Spede= Habitat typei ,,,, mii ,

Disturbed
Scientific name Common name areas Sagebrush Ripariani, , -- i , __ , __

TREESAND SHRUBS

Artemisia frigida fringed sagebrush X X
Artemista tridentata big sagebrush X X X
Chrysothamnus nauseosus rubber rabbitbrush X X X

Chrysoth_,innus viscidiflorus Douglas rabbitbrush X X
Eurotia lanata common winter fat X

Opuntia sp. prickly pear cactus X
Populus angustifolia narrow-leaf cottonwood X
Populus fremontfi Fremont cottonwood X
Purshia tridentata antelope bitter-brush X

Salix sp. Willow X
Sarcobatus vermiculatus black greasewood X X
Xanthocephalum sarothrae broom snakeweed X

FORBSAND HERBS

Achillea rnillefolium yarrow X
Allium acuminatum wild onion X

Astragalus sp. milkvetch X X
Brassica sp. mustard X

Calochortus sp. mariposa lily X
Castilleja sp. paintbrush X X
Chaenactis douglas# Douglas chaenactis X
Chenopodiurn sp. goosefoot X X X
C/rsium arvense Canada thistle X

Cirsium vu/gare bull thistle X

Cleome serrulata Rocky Mountain bee plant X
Comandra pallida bastard toadflax X

Cryptantha cinerea catseye X
Cryptantha fendleri catseye X

Erigeron engelmannii Engelmannfleabane X
Eriogonum microthecum slenderbushbuckwheat X

Eriogonum ovalifolium cushion buckwheat X
Grindelia squarrosa gumweed X X

Halogeton glomeratus halogeton X X
Haplopappus sp. goldenweed X

Heterotheca villosa hairy golden aster X
Lepidium perfoliatum claspingpepperweed X X
Leptodactylon pungens pricklygilia X

Lupinus sericeus silky lupine X
Machaeranthera canescens hoary aster X X
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BIOLOGICALASSESSMENT DESCRIPTIONSOF THE PROPOSEDACTION AND STUDY AREA

Table 2.1 Plant species observed in the area of the Maybell site (Concluded)

Species Habitat tyl_
.... Disturbed......

Sclantlflc name Common name areas Sagebrush Riparian
FORBSAND HERBS (Continued)

Melilotus albus white sweet clover X X X

Melilotus officinalis yellow sweet clover X X X
Oenothera trichocalyx evening primrose X
Orobanche ludoviciana broomrape X

Penstemon caespitosus mat penstemon X
Penstemon fremont// Fremont penstemon X
Phlox hoodii Hoods phlox X

Phlox Iongifolia Iongleaf phlox X
Polygonum douglas/i Douglas knotweed X

Psoralea lanceolata lemon scurfpea X
Sagittaria sp. arrowhead X
Salsola kali Russianthistle X X

Sisymbrium altissimum tumble mustard X X X
Solanum triflorum cutleaf nightshade X X

_, Sphaeralcea coccinea scarlet globemallow X X X
Taraxacum officinale common dandelion X

Tragopogon dub/us yellow salsify X
Typha sp. cattail X

Verbascum thapsus flannel mullein X

GRASS AND GRASSLIKESPECIES

Agropyron cristatum crested wheatgrass X X
Agropyron smithii western wheatgrass X X

Agropyron spicatum bluebunch wheatgrass X X
Bromus tectorum cheatgrass X X
Carex sp. sedge X

Eleocharis sp. spike-rush X
Festuca ov/na sheepfescue X

Hilaria james/i galleta X
Hordeum jubatum foxtail barley X X X
Juncus balt/cus baltic rush X

Juncus sp. rush X

Koeleria cristata prairie junegrass X
Oryzopsis hymenoides Indian ricegrass X
Poa sandbergii Sandberg bluegrass X

Scirpus validus softstem bulrush X
S/tanion hystrix squirrel tail X
Stipa comata needle and thread X

References: TAC, 1986; DOE, 1983; BOR, 1981.
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BIOLOGICAL ASSESSMENT DESCRIPTIONSOF THE PROPOSEDACTION AND STUDY AREA

Table 2.2 Amphibians and reptiles observed or expected to occur in the area of the
Maybe, site

Species Habitat type

Disturbed
Scientific name Common name areas Sagebrush Riparian

,. • _ .,

Ambystorna tigrinum tiger salamander X X

Rana catesbeiana bullfrog X

Rana pipiens" leopard frog X

Scaphiopus intermontanus Great Basin spadefoot X X
toad

Bufo woodhousei Woodhouse's toad X X

Chrysemys picta painted turtle X

Crotaphytus collaris collared lizard X X X

Sceloporus undulatus eastern fence lizard X X

Sceloporus graciosus = sagebrush lizard X X

Uta stansburiana side-blotched lizard X X X

Phrynosoma douglassi short-horned lizard X X X
Coluber constrictor' Racer X

Pituophis melanoleucus gopher snake X X X

Thamnophis elegans western terrestrial X
garter snake

Crotalus viridis = western rattlesnake X X

=Species observed at or near the site.
References: TAC, 1992, 1987, 1986; DOE, 1983; Bernard and Brown, 1978.
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BIOLOGICALASSESSMENT DESCRIPTIONSOF THE PROPOSEDACTION AND STUDY AREA

Table 2.3 Bird species observedat or near the Maybell site

8peolee Nesting habitat type,,

8oientiftc name Common name Disturbed areN Sagebrush Riparian Other
, , ,,, ,,,, , i _ , , ,

Phalacrocorax euritus" double-orasted cormorant Xb

Ardee herod/as = great blue heron X

Grus canadensis d aandhill crane

Branta canadenis = Canada goose X b

Anss platyrhynchos c mallard X

Anas crecca© green-winged teal X

Anas acute a,c northern pintaU X

Anas strepara ='© gadwall X

Anas clypeeta = northern shoveler X

Anas cyanoptera = cinnamon teal X

Mergus merganser= common merganser X b

Charadrius vociferus c killdeer X

Capella gal/inago = common snipe X

Bartramia Iongicauda = upland sandpiper X

Tringa melenoleuca d greeter yellowlegs X

Actitis rnacularia c spotted sandpiper X

Phalaropus tricolor = Wilson's phalarope X

Cathartes aura c turkey vulture X e

Aquila chrysaetos c golden eagle X e

Buteo jamaicensis c red-tailed hawk X

Felco sparverius c American kestrel X

Centrocercus urophasianu$ ¢ sage grouse X X

Zenaida macroura ¢ mourning dove X X

Chordeiles minor= common nighthawk X X

Co/aptes auratus c common flicker X

Tyrannus vert/calis ¢ western kingbird X

Contopus sordidulus ¢ western wood-pewee X

Myiarchus cinerascens a ash-throated flycatcher X

Sayornis saya I Say's phoebe X

Empidonax wright//: gray flycatcher X

Eremophila alpestris c horned lark X

Hirundo pyrrhonota c cliff swallow X

Hirundo rustics c barn swallow X

Stelgidopteryx ruficollis a rough-winged swallow X b

Riparie riparia a bank swallow X

Tachycineta thalass/ne = violet-green swallow X

Pica pica c black-billed magpie X X

Corvus corax c common raven X e

Gyrnnorhinus cyanocephalus d pinyon jay X

I_rus atricapillus ¢ black-capped chickadee Y

Parus inornatus c plain titmouse X

Salpinctes obso/etus c rock wren X X
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BIOLOGICAL ASSESSMENT DESCRIPTIONSOF THE PROPOSEDACTION AND STUDY AREA

Table 2.3 Bird species observed st or near the Maybell site (concluded)

._ -- _ ............ _ -- ,,,. -- .. ,,,,,, ,

8pc(dee Nesting habitat type

..... -- ....................... Dl=t_b - '........... - ....Sotentlfl© name Common name ed mreN Sagebrush Riparian Other

. .=, - . - _ , __ ., __ ,.,

Phalecrocorax aur/tus" double-orested oormorant X b

StRI/e currucolde$ a mountain bluebird X X

Tusdus migratoriu$ c robin X

Lmniu$/udovtcianu$ loggerhead shdke X X

Mimus polyglottos © northern mookingbird X X

Oreoscopte$ rnontanus = sage thrasher X X

Vireo gilvus © warbling vireo X

Dendroica petechia © yellow warbler X

Dendroica ntgrescens c bleok-throated grey warbler X

Icterie viren$ © yellow-breasted ohat X

Guiraca caerulea c blue grosbeak X

I_'pilo chlorurus ¢ green-tailed towhee X X

Zonotr/chie leu_ophrys d whlte-orowned sparrow X X

Sp/zel/a brewer/_ Brewer's sparrow X

Pooecetes gramineus ¢ vesper eparrow X

Amphispiza belh¢ sage sparrow X

Me/ospiza melodia song sparrow X

Spizella passerine = ohlppin9 sparrow X

Junco hyema/is d dark-eyed junco

Sturnella neglects c weotern meadowlark X X X

Qui_calus quiscula d oommon graokle X

Euphegus cyanocephslus Brewer's bleokbird X

Ageleius phoeniceus c red-winged blaokblrd X

Xanthocephalus xanthocephalus ¢ yellow-headed blackbird X

Molothrus star = brown-headed oowbird X X

Icterus galbula ¢ northern oriole X

Carpodacus mexicanus c house finch X X

Carduelis tristis = Amerioan goldfinch X
,,_ __ , ., -- ,,,, ...

'Not observed during site reoonnaisoance surveys; recorded by Grahm (1986) end Toolen (1992) from the area.
bNeets only along the Yampa River.
=Nesting speoies observed at the Maybell site area.
dMiorant epeciao observed at the Maybell site.
atypically nests in cliff habitat.
Referenoee: TAG, 1992, 1990, 1987, 1986;Grahm, 1986; DOE, 1983;Toolen, 1992.
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BIOLOGICAL ASSESSMENT DE$CRIPTiON8 OF THE PROPOSEDACTION AND STUDY AREA

Table 2,4 Mammals observed or expected to occurin the area of the Maybell site
__ __ , _ ,,, -- ,, _ ,,-,, -- ,,, ,,,,, , -- ,,, ,,,r ,,, .... ,,,

_ _ Speoiee Habitat Type

Ioieflttflo name Common name Disturbed araa,i Sagebrush Riparian

Dtdelphis vlrolntana opossum X

Sorex merrtsrn/ Merdmm's shrew X X

Myotis yumenen$i$ Yume myotis X

Myoti$ californicus Cldiforrd= myotls X X X

Plecotus townaandli Townsend'e big-eared bet X X X

Antrozous pelliduJr pallid bat X X X

S#vllagus eudubonii desert oottonteil X X X

Lepu$ calffornicus bleak-tailed jaokrebbit X X X

Eut/,rnias rntnin_u$ e least ohipmunk X X

Sp_Jrrnoph/lus r/cherdsonh* Riohardson's ground squirrel X X X

Th¢_rnorny$ _elpo/des northern pooket gopher X X X

Dipodomys ordii Ord'8 kangaroo rat X X X

Raithrodontomys megalotis western harvest mouse X X X

Peromysou$ rnan/culatus deer mouse X X X

Perornyscu$ true/ pines mouse X X

Onychomys laucogester northern grasshopper mouse X X

Neotome c/nerea bushy tailed woodrat X X

Microtus Iongicaudus long-tailed vole X

Lagurus curtatus sagebrush vole X X

Ondatra zibathicus = muskrat X

Erath/zon dorsatum = porouplne X X

Coals stress = coyote X X X

Urocyon cinareoargentaux gray fox X X

Procyon later a reoooon X X

Mustela freneta long-tailed weasel X X X

Mustela vises mink X

Taxidea taxus badger X X X

Spilogale gracilis western spotted skunk X X X

Mephitis mephitis" striped skunk X

Fells rufus boboat X X X

Corvus elaphus = elk X X

Odocoileus hemonus" mule deer X X X

Antiloca, pra americana" pronghorn antelope X X _ X__ _ __ ,,,, _ ,,,, __ , _ ,

aSpeoies or sign observed on or near the site.
References: TAC, 1987, 1986; DOE, 1983; Bernard end Brown, 1978.

,. . ,., _--
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habitat along Lay Creek. A total of 63 species of plants wore observed in this
plant community type (Table 2.1 ).

Riparian habitat is the third plant community type; it occurs along Johnson
Wash and Lay Creek. This community is relatively uncommon in the Little
Snake River Resource Area, accounting for only 0.2 percent of the vegetative
cover (BLM, 1986). The riparian plant communities occur in three distinct
types. The first type occurs along Johnson Wash where the channel widens,
approximately 3000 feet (ft) [900 meters (m)] downstream of the railings pile.
Species typical of disturbed conditions are common in this area and include
yellow sweet clover, tumble mustard, Rocky Mountain bee plant, mustard,
yarrow, Canada thistle, bull thistle, and yellow salsify. In addition, such species
as baltic rush and sedge also occur. Grass species, particularly foxtail barley,
are also common. Observations during the summer and spring (July 1986 and
May 1989) indicated that the ground was moist within some of the area
(TAC, 1986; 1989), while in the fall (September 1992) the area was dry
(TAC, 1992).

The second riparian plant community type starts in Johnson Wash about 3600
ft (1100 m) downstream (south) from the railings pile and continues almost to
the confluence of Johnson Wash and Lay Creek. In this area, there is increased
soil moisture and the growth of early successional plants gives way to a
dominance of more wetland species such as baltic rush and sedge. Foxtail
barley is a common species and white clover forms dense patches in some
areas. Two springs form surface flows in Johnson Wash within this riparian
plant community.

The third type of riparian plant community occurs along Lay Creek. Lay Creek is
spring fed and holds water all year. Typically, water flow in the creek is 4 to 12
ft (1.2 to 3.7 m) wide, and 6 to 12 inches (in) [15 to 30 centimeters (cm)]
deep. The creek is bordered by a dense stand of baltic rush which is 2 to 4 ft
(0.6 to 1.2 m) high. Other common wetland plant species observed in this
community include softstem bulrush, rabbitfoot grass, cattail, arrowhead, and
inland saltgrass. During periods when the only water in Lay Creek is from
springs, there are relatively long stretches of standing water interspersed with
stretches of dry creek bed (TAC, 1986; 1992).

The wetland habitat along Johnson Wash and Lay Creek was mapped by the
FWS (Opdycke, 1986) (Figure 2.1). Using theCowardinetal. (1979) wetland
classification system, the FWS determined that there were approximately 9 ac
(4 ha) of wetlands along Johnson Wash, which were comprised of palustrine
emergent/temporarily flooded [7 ac (3 ha)], riverine intermittent
streambed/temporarily flooded [2 ac (1.0 ha)], and palustrine unconsolidated
bottom/semipermanently flooded [0.2 ac (0.08 ha)] types. A total of 22 ac
(9 ha) of wetlands were mapped along Lay Creek, comprising 8 ac (3 ha) of
palustrine emergent/temporarily flooded and 14 ac (6 ha) of riverine intermittent
streambed/temporarily flooded types. Field surveys by the U.S. Army Corps of
Engineers (COE) in 1989 and 1992 determined that the wetlands mapped by the
FWS are also COE-regulated wetlands (Davis, 1989; Mezei, 1992).
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2.2.2 Mavbell site fa_una

A total of 15 species of amphibians and reptiles may occur at the Maybell
taiiings site and proposed borrow sites (Table 2.2). The only species observed
on the site were the leopard frog and racer along Lay Creek and the western
rattlesnake and sagebrush lizard along Johnson Wash. The largest number of
species would be expected to occur in the riparian habitat (14) followed by the
sagebrush habitat (10).

A total of 69 bird species have been observed at or near the Maybell tailings and
borrow sites (Table 2.3). This total represents common nesting species and a
few solely migratory species, A few nesting species plus additional migrating
and wintering species could be expected at the site. The largest number of
species were observed in the riparian habitat (46), followed by the sagebrush
habitat (26).

Three waterfowl broods were observed along a 6500-ft (2000-m) section of Lay
Creek in July 1986 (TAC, 1986). Two broods were green-winged teal; the third
was a northern shoveler brood comprised of six half-grown young. Other
species of waterfowl that may be expected to nest along Lay Creek are the
mallard, gadwall, cinnamon teal, and northern pintail (Grahm, 1986). Two
common merganser broods, one Canada goose brood, and one mallard brood
were observed along the Yampa River in the area of the Maybell gravel source
borrow site in 1990 (TAC, 1990).

Birds of prey observed at or near the site were the golden eagle, red-tailed
hawk, and American kestrel. Golden eagles were observed near Lay Creek and
on the steep cliff habitat of Rob Pit just west of the tailings pile. Aerial surveys
of the site, including a 2-mi (3.2-km) buffer zone, indicated that golden eagles
had an active nest approximately 0.5 mi (0.8 km) west of the tailings site and
another active nest approximately 2 mi (3.2 kin) east of the confluence of
Johnson Wash and Lay Creek (Opdycke, 1986). The adults were tending the
nests but produced no young; a drastically reduced prey base is the probable
reason (Lockhart, 1986a).

A total of 33 species of mammals were observed or may occur in the area of
the Maybell site (Table 2.4). The largest number of species occur in the riparian
habitat (32), followed by the sagebrush habitat (27). Detailed mammal studies
were not conducted at the Maybell site and only a few species (10) were
observed during the reconnaissance surveys. Muskrat signs were observed
along Lay Creek and coyotes were heard and observed in three areas.

The sage grouse is the principal game bird at the Maybell site. The major game
mammals observed on the site were the pronghorn antelope and mule deer.

The only aquatic habitat that may be affected by remedial action at the Maybell
site is along Lay Creek. Numerous small fish were observed in this creek on
July 30, 1986, and September 16, 1992 (TAC, 1986; 1992). The limited

,,,
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fishery information for Lay Creek indicates that the dominant species are the
fathead minnow (P/mepha/es prorne/as) and plains killifish (Fundu/us kansae),
both of which are non-native species (Martinez, 1986).

2.3 PROPOSED BORROW SITES

The Rob Pit overburden pile is on BLM-administered land and is within the
designated site boundary and shares the same habitat, sagebrush-steppe, as the
Maybell tailings site. The Juniper Mountain Limestone Quarry is in open juniper
woods; pinon pine is rare in this area. The shrub layer is dominated by big
sagebrush, and species such as broom snakeweed and rabbitbrush are also
common. The Maybell gravel source is on a terrace above the Yampa River and
has previously been used as a borrow site. Vegetation is sparse at the Maybell
gravel source, with rabbitbrush being the most predominant shrub and
low-growing annuals as the ground cover.

The Craig Basalt Quarry is an existing quarry and is not considered further in
regards to flora and fauna. Elk use of the Juniper Mountain Limestone Quarry is
common, as evidenced by the abundant signs observed. Wildlife use of the
Maybell gravel source borrow site is light, given the sparse vegetative growth in
this area. There is a large cattail and Carex sp. wetland along the western
border of the site, and an irrigation ditch bordered by wetland vegetation occurs
along the southern border. The Yampa River is along the northern edge of this
site and is bordered by riparian-wetland vegetation.

2.4 IMPACTS TO FLORA AND FAUNA

Flora and fauna would be affected directly and indirectly by remedial action.
Direct effects would be the destruction of habitat during the cleanup of
contaminated land. Indirect effects would arise from increased fugitive dust,
noise levels, and human activity which may reduce wildlife use in habitat
adjacent to the direct impact zone. The duration of the direct effects would
depend on the level of restoration. Indirect effects would be for the duration of
the remedial action or less.

This section evaluates remedial action impacts to upland, wetland, and game
species. The evaluation of impacts to Federally listed threatened and
endangered species and to Federal candidate species is presented in Section
3.0.

Implementation of the proposed action would result in the disturbance of
approximately 270 ac (110 ha) of land. The areas that would be disturbed
include the disposal site and associated windblown and waterborne
contaminated areas and the three proposed borrow sites. Past mining activities
have disturbed much of the land at and surrounding the tailings pile. Two plant
community types in the vicinity of the disposal site would be impacted:
1) areas dominated by vegetation indicative of disturbed habitat [160 ac
(65 ha)], and 2) desert shrub habitat dominated by big sagebrush. The largest

,,, ,., ,F __
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segment of desert shrub habitat occurs in the windblown contaminated area and
around the former mill site [70 ac (28 ha)]. The clearing of contaminated, but
previously undisturbed, land during the remedial action would constitute an
unavoidable impact on vegetation and wildlife. The magnitude of this impact
depends on the quantity and quality of habitat that would be impacted and the
measures taken to restore this habitat. In terms of habitat quality for wildlife,
the disturbed lands represent areas of least quality and desert shrub habitat
represents habitat of higher quality.

Game species that would be impacted by remedial action activities include the
mule deer, pronghorn antelope, and sage grouse. The approximate 214 ac
(87 ha) Railings pile, mill yard area, and windblown and waterborne
contaminated areas) of land in the disposal site vicinity that would be cleared

are equivalent to range used by 11 mule deer, assuming_a density of 32 deer
per square mile (miZ)[12 deer per square kilometer (km=). The pronghorn
antelope is common in the area, and it uses the processing site area, including
the tailings pile, more than the surrounding desert shrub habitat. As with the
mule deer, approximately 214 ac (87 ha) of wintering habitat for the pronghorn
antelope would be lost, which is equivalent to the range used by three
pronghorn antelope assuming a density of eight antelope per mi 2 (three antelope
per kin2). Sage grouse use the desert shrub habitat for brood habitat and year-
round use; 113 ac (46 ha) used by the sage grouse would be cleared in the
tailings pile area.

Following remedial action, the 66 ac (27 ha) disposal cell would not be suitable
habitat for most wildlife; the topslope and the sideslopes of the disposal cell
would be rock-covered. The duration of the impact on game species due to the
clearing of the land adjacent to the disposal cell would depend on the habitat
restoration plan. Restoring the habitat to the desert shrub type would take 4 to
5 years, while creation of grass-dominated habitat would take about 2 years.

Waterborne contamination is present in wetland habitat along Johnson Wash
and Lay Creek. Approximately 9 ac (3.6 ha) are contaminated in Johnson Wash
and 22 ac (9 ha) are contaminated in Lay Creek. The DOE proposes to clean up
only two areas along Johnson Wash and Lay Creek, and apply supplemental
surface cleanup standards to the remaining contamination. The majority of
contamination along these two drainages would be left in place. Therefore,
none of the 31 ac (13 ha) of wetland habitat along Johnson Wash and Lay
Creek would be impacted during the remedial action.

All three proposed off-site borrow locations contain disturbed land as they are
existing operations. The necessity of expanding any of these borrow sites in
order to obtain the required volume of disposal cell construction materials
cannot be determined at this time. The need for expansion would be dependent
upon the current level of usage for local projects and the unknown local usage
prior to the remedial action at the Maybell site. Assuming that some expansion
of the borrow sites is required for this remedial action, additional impacts to
flora and fauna would be minimal because the sites have already been disturbed.

_ - ,N_ ,
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3.0 THREATENEDAND ENDANGEREDSPECIES

The listing of threatened and endangered species and otherspecies of concernthat may
occur at the Maybell site was obtainedthroughconsultationwith the FWS (refer to
Attachment 1, Appendix 1 for FWS letters). This processidentified 12 speciesthat may
occur at the site (Table 3.1). Of these, seven are Federallylisted species end five are
Federal candidate species (Rose, 1992).

3.1 FEDERALLYLISTED SPECIES

The baldeagle (Haliaeetus leucocephalus) is also listed as threatened and
endangered by the State of Colorado. The baldeagle winters in northwest
Colorado,especially in riparianareas, and also nests occasionallyalong the
Yampa River. Two pairsof bald eagles nested near Craig, Colorado,in 1992;
one pair fledged two young and the other pair did not produce young. These
are the closest nesting baldeagles in the area (Patch, 1992). An aerial survey
(fixed wing) of all areas that may be disturbedduringremedial action indicated
that the baldeagle does not nest near the site (Petch, 1992; Lockhart, 1986b;
Opdycke, 1986) and would therefore not be impacted. However, the bald eagle
occursalong the Yampa Riverduringthe winter near the Maybell gravel source
borrow site. Approximately 25 to 50 wintering birdsmay use the river length
between Maybell and Sunbeam,Colorado(Petch, 1992). Winter concentration
areas suchas nocturnalroostsdo not occur near the Maybell gravel source due
to the lack of stands of mature cottonwood trees. In addition,the vegetation
consistsof early successionalshrubs,grasses,and herbs. Therefore, the
clearing of this area would not eliminate potential roostsites for wintering
eagles.

Most of Moffat County, Colorado,includingthe Maybell site, is within the
historic range of the black-footedferret (Mustela nigripes) (CDOW, 1978). This
species is listed also as a Coloradothreatened and endangeredspecies. There
have been no confirmed sightingsof this speciesin Coloradoin recent decades.
The black-footed ferret is highly dependenton the prairiedog for food, and it
uses prairiedog holesto live in and raise its young. For this reason, all prairie
dog towns are consideredpotential black-footedferret habitat (Clark et el.,
1984). Groundsurveys indicatedthat the prairiedog doesnot occur at the
Maybell site or the on-site and off-site proposedborrow areas (TAC, 1986;
DOE, 1983). Therefore, it is very unlikelythat the black-footedferret occurs at
the Maybell site and remedial action activities would not affect this species.

The Yampa River is the only large river in the ColoradoRiver basinthat has not
been substantially altered by water development projects. Native fish species
dominate the Yampa River fisheries, which indicatesa relatively unaltered
environment. Rivers in the ColoradoRiver basinthat have been substantially
altered by dams and other human usestypically show a dominanceof non-
native fish species. Historically,the Coloradosquawfish (Ptychocheilus lucius),
humpback chub (Gila cypha), bonytailchub (Gila elegans), and razorback sucker

,
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(Xyrauchen texanus) were commonto abundant in the ColoradoRiver basin,
includingthe Yampa River. These speciesare now threatened with extinction
due to "the combinedeffects of habitat loss;regulationof natural stream flow,
temperature, end sediment regimes;proliferationof introducedcompetitors and
predators;and otherman-induceddisturbances"(Tyus and Karp, 1989). The
Coloradosquewfish, humpbackchub, and razorbacksucker are also State of
Coloradothreatened and endangeredspecies. Since the Yampa River has had
relatively little humandevelopment, introducedfish species suchas the channel
catfish (icta!urus punctatus), northern pike (Esox lucius), and walleye
(Stizostedion vitreum) may be competing for food and feeding on the youngof
the endangeredspecies (Tyus and Beard, 1990; Tyus and Nikirk, 1990).

_olorado souawfish

The Coloradosquawfish appearsto reach its greatest abundancein the main
stream of the Coloradoand Yampa rivers (Hayneset el., 1984). Intensive
samplingfor larval squawfish in 121 mi(195 kin) of the Yampa River resultedtn
squawfish fry being observedonly tn the lower 18.5 mi (30 kin) of the river
(Haynes et el., 1984). Data indicatethat residentsquawfish upstream from this
area migrateto this lower 18.5 mi (30 kin) sectionof the Yampa River to spawn
in late June and early July (Tyus and McAda, 1984). The fish then move back
upstreamin late July to their residentarea. Squawfish have beencaptured in
the Yampa river in the area of the Maybell gravel source. This site is located
near a portionof the river usedas wintering habitat by the squawfish (Tyus and
Karp, 1989). The excavation of material from the Maybell gravel source would
not impact the Yampa River, andtherefore would not have a direct effect on the
Coloradosquawfish.

The humpbackchub is restrictedto swift, deep water areas of rivers, mainly in
canyons. Currently, the humpbackchub occursin the Grand Canyon of the
lower ColoradoRiverbasinand in the upper ColoradoRiver basin from
Westwater Canyonto Ruby Canyon.

The bonytail chub is most common in the open river area of large river channels.
Currently,the bonytailchub is found in Lake Mohave of the lower Colorado
Riverbasinand in the Gray Canyon on the Green River.

The humpbackchub qccurs in the lower 56 mi (90 kin) of the Yampa River;
however, it is questionablethat the bonytall chub occurs in the river (Tyus and
Karp, 1989). Since the humpbackchub does not occur anywhere near the
Maybell gravel source and the bonytal!chub probablydoes not occur in the
river, remedial action activities would not directly affect these species.

The historicrange of the razorbacksucker includespart of the Yarnpa River
downstream from its confluence with the Little Snake River; this speciesmay
still occur in the lower Yarnpa River (Behnkeand Benson, 1982). However,
recent fish collectionsin the Yampa River failed to result in the capture of any
razorbacksuckers (Wick et el., 1985). Collectionsites includedlocations near
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the Maybell gravel source. This information Indicates that the razorback sucker
does not occur in the Yampa River near the Maybell gravel source. A recent
compilation of fisheriesdata for the Yampa River indicatesthat the razorback
sucker occurs only in the lower 13 mi (21 kin) of the river (Tyus and Karp,
1989). Therefore, remedial action activities at the Maybell gravel source would
have no direct effect on the razorbacksucker since it does not occur in this area
of the Yampa River.

The Ute ladies'-tresses (sp/ranthes diluvia//s) is a very rare plant species and was
listed as a threatened speciesin 1992 (FWS, 1992a). Little is known about its
habitat requirements or populationecology. It is known to occur in seasonally
moist soilsand wet meadows near springs, lakes, and perennialstreams at
elevations below 6500 ft (2000 m)in Utah, Colorado, and Nevada. The closest
populationto the Maybell site is at the DinosaurNational Monument in Utah
(Jennings, 1990). It occursin areas where the vegetation is relatively open end
not overgrazed. All wetlands regulatedby the COE, as well as some drier sites,
are potential habitat for this species (FWS, 1992b). Basedon this information,
the 31 ac (13 ha) of contaminatedwetlands along JohnsonWash and Lay Creek
would qualify as potential habitat for this species(see Figure2.1 ). In addition,
the Maybell gravel source may also be potentialhabitat, because it is in the
floodplainof the Yampa River.

The DOE intendsto apply supplementalsurface cleanupstandardsto the
majority of the contaminated wetland areas along JohnsonWash and Lay Creek.
These wetlands would not be cleaned up becausethe levels of contamination
are relatively low and the ecologicalvalue is high. Therefore, remedialaction
activities at the Maybell site would not affect the potentialhabitat for the Ute
ladies'-tressesalong these two streams.

There is a possibilitythat the supplementalsurface cleanupstandards
applicationwith the Nuclear RegulatoryCommissionwould be turned down and
all contaminatedareas along JohnsonWash and Lay Creek would have to be
remediated. The contingencyplanto addressthis possibilitywould be to
conduct surveysfor the Ute ladies'-tresses. If necessary,two surveys at least
14 days apart would be conducted by a qualifiedsurveyor between July 20 and
August 31, 1994. Surveys for this species would also be conducted at the
Maybell gravel source borrow site in 1994. A survey report includingall the
requiredinformation (FWS, 1992a) would be submitted to the FWS following
the completionof the surveys.

3.2 FEDERALCANDIDATE SPECIES

The loggerheadshrike (Lanius/udovic/anus) occurs as a breedingspecies
throughoutmost of Coloradoincludingthe Maybell site area (Kingeryand Graul,
1978). It prefers open country with patches of trees and shrubs, and in
Coloradonests in desert shrub,short-grassprairie,agriculturallands, and
riparianareas (FWS, 1992c; Kingeryand Graul, 1978). Historically, this species
was considereda common to fairly common breedingSl_eciesin Colorado
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(Kingery and Graul, 1978) and nearby Utah (Cook, 1984). However, this
species has declined steadily over most of its range, including Colorado, in
recent years (Robbins et al., 1986; Ehrlich et al., 1988) and is considered a
candidate species by the FWS (FWS, 1992c) as well as being designated as a
threatened species in Canada and in numerous states (Robert and Laporte,
1991).

The reasons for the loggerhead shrike population decline are not clear. Robert
and Laporte (1991) indicate that changes in agricultural practices that have
resulted in a reduction in pasture lands and hedgerows, as well as regrowth of
forested lands, have contributed to the decline of this species in Canada.
However, these authors did note that many areas of suitable nesting habitat for
this species are not being used. Brooks and Temple (1990) observed good
nesting success for the loggerhead shrike and adequate breeding habitat in
Minnesota, yet they predict that this species will decline 20 percent per year.
Brooks and Temple (1990) concluded that habitat alteration, in the form of
extensive conversion of pasture lands and old fields to row crops in the shrikes'
wintering grounds in the Gulf Coast states, may be at least partially responsible
for the recent declines of the northern populations. Since the northern Colorado
loggerhead shrike population is migratory and likely winters south of Colorado in
Texas, New Mexico, and Arizona (Root, 1988), alterations to its winter range
may be contributing to its decline.

The loggerhead shrike nests in sagebrush and riparian plant communities, both
of which occur at the Maybell site. Wildlife surveys have been conducted in the
spring (TAC, 1989), summer (DOE, 1983; TAC, 1986, 1987, and 1990), and
the fall (TAC, 1992) at the Maybell site over the last 10 years, and the
loggerhead shrike has never been observed. In addition, a Colorado Breeding
Bird Atlas census block near the site was surveyed in 1992 and no northern
shrikes were recorded (Toolen, 1992). Therefore, it is very unlikely that this
species has or would occur at or near the Maybell tailings site or associated
borrow sites. Therefore, remedial action activities at the Maybell site will not
impact this species.

The northern goshawk (Accipiter gentilis) is a year-round resident in northwest
Colorado (Kingery and Graul, 1978). In the west, this species nests in matura
conifer forests such as those dominated by Douglas fir and ponderosa pine ((;all,
1978; Moore and H,_nny, 1983). Remedial action activities at the Maybell site
do not include conifer forest habitat. The Juniper Mountain Limestone Quarry
and the Craig Basalt Quarry contain conifer forest habitat. Both of the rock
quarries are existing operations and have the necessary permits from the BLM.
Therefore, remedial action activities would not further impact the northern
goshawk.

The Columbian sharp-tailed grouse (Tympanuchus phasianellus colurnbianus) has
been reduced to remnant populations in most of its range and has been
extirpated from Oregon, California, and Nevada. The reasons for this decline are
thought to be agricultural development and grazing (Marks and Marks, 1988).
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Historically, this species occurred in much of eastern Moffat County north,
south, and east of Craig, Colorado. This range did not include the Maybell site
(Rogers, 1969). in recent years, population levels of the Columbian sharp-tailed
grouse have declined in Moffat County in its historical range because of habitat
destruction due to coal strip mining, agriculture, and home site development
(Giesen, 1981 ).

Information on habitat use of the Columbian sharp-tailed grouse indicates it uses
mountain shrub [dominated by chokecherry (Prunus sp.) and service berry
LAmelanchier sp.)] and wooded riparian habitats in the winter (Marks and Marks,
1988). Klott and Lindzey (1990) studied brood habitats of the sage grouse and
the Columbian sharp-tailed grouse occupying the same range, and determined
that the sage grouse broods were usually in the sagebrush/grass habitat and the
sharp-tailed grouse were in the mountain shrub habitat that occurred at the
transition zone between the sagebrush habitat and forested area. Studies of
Columbian sharp-tailed grouse habitat use in Moffat County, Colorado, indicated
that this species selected mountain shrub habitat with snowberry having the
highest importance of low shrub species. This species was also closely
associated with serviceberry, especially in the winter (Gieson, 1987).

Based on the historic range of the Columbian sharp-tailed grouse and its
preference for mountain shrub habitat, which does not occur at the Maybell site,
it is likely that the species does not occur at the site. Therefore, remedial action
activities would not affect this species.

The flannelmouth sucker (Catostomus latipinnis) is an indigenous fish species in
the Yampa River (Wick et al., 1985). It, like the Colorado squawfish and other
river fish, uses the lower segment of Lay Creek during periods of high water in
the spring (Nesler, 1992). This species has been declining in the lower Colorado
River basin, but there is no evidence that its numbers have declined in the
Yampa River (Nesler, 1992). The only activity associated with the remedial
action that will take place near the Yampa River will be at the Maybell gravel
source. These activities would not impact the Yampa River, and therefore
would not impact the flannelmouth sucker. This species is not subject to the
jeopardy determination regarding the depletion of water from the upper Colorado
River basin, because it is not a listed species. Therefore, the use of water for
remedial action would not have an indirect impact on the flannelmouth sucker.

The Wetherill milkvetch LAstragalus wetherillil) is a low perennial plant
discovered in 1892. This species is found in six counties in Colorado, including
Moffat County. It occurs in small scattered populations between elevations
4620 and 7700 ft (1410 and 2350 m). This milkvetch is frequently found
growing in poor soils in recently disturbed sites next to drainages or along old
roads (Bunin, 1992). Typical habitat in the Estes Gulch area near Rifle,
Colorado, is in open areas in the pinon juniper woods on slopes along drainages.
This species seems to prefer open areas with shallow or disturbed soil
(Coleman, 1992).
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A field survey for the Wetherill milkvetch was conducted in the tailings pile area
in August 1993. No populations of this species were found during the survey.
The closest known population of the Wetherill milkvetch to the Maybell site is in
the Juniper Canyon area above the Yampa River in open pinon-juniper woods.
This population is approximately 5 mi (8.0 km) south of the tailings pile
(Bunin, 1992). The only other population in Moffat County is near the city of
Craig, Colorado.

Of these five Federal candidate species, it was determined that the loggerhead
shrike, northern goshawk, Columbian sharp-tailed grouse, and the Wetherill
milkvetch do not occur in the site area. The flannelmouth sucker does not occur

in the Yampa River near the proposed Maybell gravel source borrow site.

3.3 SUMMARY

Ramedial action activities at the Maybeil site would not have a direct effect on
the endangered fish of the Yampa River. However, remedial action at the
Maybell site may have an indirect impact on these endangered fish. The FWS
has determined that an upper Colorado River basin-wide (which includes the
Yampa River) jeopardy situation has existed since 1978 (FWS, 1987) for the
endangered fish species discussed above. Depletion of water within the upper
Colorado River basin would have a negative impact on these species and would
result in a "may affect" determination by the FWS.

The volume of water required during the 19-month remedial action period is
estimated to be 19,100,000 gallons (TAC, 1991) (72,000 m3), or 59 acre-feet
(ac-ft). Since some of the construction water may be obtained from the Yampa
River, or potentially from aquifers hydraulically connected to the Yampa River,
this water depletion would be subject to the "may affect" determination by the
FWS. Under the Endangered Species Act of 1973 (PL 93-205), as amended,
this determination requires the initiation of a formal consultation with the FWS.
According to the "Recovery Implementation Program for Endangered Fish
Species in the Upper Colorado River Basin" (FWS, 1987), water depletion
subject to a "may affect" determination would require a one-time payment by
the DOE to the FWS for the 59 ac-ft of water used.
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LrNlTED STATES DEPART3_ENT OF THE L-NTERIOR

FISH AA'D WILDLIFE SER _'7CE o .,
FISH AND WILDLIF_ ENHJU_CE_tEh'T _. C

Weecm ColoradoSub-Omcc _ "
529 2_ Road, Sui,, B.II3

OnmdJunction,CO 1150._.6199
PHONE: 003) 243.2?9E FAX: 003) 245-6933

I REPLY RJE:FI_TC):

FWE/CO:DOE-UHTRA
MS 65412 GO

September 21, ]992

James Gtbb
Assistant Project Manager
Oacobs Engineering Group Inc.
5301 Central Avenue N.E., Suite 1700
Albuquerque NM 87108

Dear Mr. Gtbb:

This responds to your August 18, 1992, letter regardingadditional
responsibilitiesby Oacobs EngineeringGroup, Inc (Jacobs) for the re-
evaluationof threatenedmnd endangeredspecies issues mssociatedwith the
Maybell UraniumHill talllngs RemedialAction (UMT_) Project. The last
correspondenceprovided by the Fish and Wildlife Service for this projectwas
the draft biologicalopinion dated November13, IggO (FWS file #FWS/GJ-6-CO-
90-F-OIO). Your letter states that since the draft biologicalopinion,
completionof planning for the Maybell UMT_ Projectwas delayed. Due to the
time that has elapsed since our last coordinationon this project,we are
providinga revised list of federallylisted and candidatespecies that should
be consideredin the renewedplanningeffort.

FEDERALLYLISTEDSPECIES

Colorado squawfish PtvchocheilusIUCil,US
Humpback chub _ cvDh_
Bonytai] chub Gila eleqans
Razorbacksucker XYrauchentexanus
Bald eagle Haliaee+vus iloucoceDhalus
Black-footedferret Mustela nioripes
Spiranthesdiluvialis Ute ladies'-tresses

FEDERALCANDIDATESPECIES

Loggerheadshrike Lanius ludovicianus
Northerngoshawk A¢ci_ter gentilis
Columbiansharptailedgrouse __TYmpanuchusphasianellu_columbianus
Flannelmouthsucker _atostomuslatipinnis
Astragalus wetherillii Wetherillmilkvetch

We recommendthat Jacobs prepare a new,biologicalassessmentfor this project.
It is our understandingthat the only change to the project is the deletionof
the SugarloafBasin Borrow Site. The re-evaluationshould again address
impactsto the federallylisted fish speciesas a consequenceof _ter
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depletion. Water depletioncharge that must be paid to the National Fish and
Wildlife Foundationhas increasedto $11.98per acre foot.

The informationprovidedfor bald eagles and black-footedferrets in the
originalbiologicalassessmentshouldbe updated. Soi[_nthes_iluvi.aliswas
federallylistedas threatenedon January 17, 1992. This orchid is associated
with wetlands,and searchesfor this plant can only be conductedfrom July 20
to August 31. A copy of search requirementsfor this plant is enclosed.

Some changeshave occurredto the list of candiate species. Astt_qa!us
we%h_rilliihas typicallybeen found in pinyon plne-juniperand big sagebrush
communities,but is sometimesfound among oakbrush. Historic localitiesare
known from the Yampa River drainagesbetweenelevationsof 4,620 and 7,700
feet. This plant can only be found in May and June.

The lead Federal agency for Endangered Species Act (ESA) Section 7
consultation should review their proposed Federal action and determine if the
action would affect any listed species, if the determination is "may affect"
for listed species, the Federal agency must request in writing formal
consultation from our office. At this time, your agency should provide this
office a biological assessment and/or any other relevant information used in
maktmg the impact determinations.

We wish to also bring to your attention the need for Service review of project
effects on other fish and wildlife resources. Aside from Endangered Species
Act mandates, the Service is charged with a host of statutory responsibilities
for protectionof other wildlife and their habitats. We routinelyevaluate
the effectsof Federalactionson fish and wildlife under authoritiesof the
National EnvironmentalPolicy Act (42 U.S.C. 432]-4347)and the Fish and
Wildlife CoordinationAct (4B Star. 401 as amended; 16 U.S.C. 66] et seQ.).

With respectto the area potentiallyinfluencedby the project, the Service
has additionalconcernsover projectimpactsto wetlands, other high value
wildlife habitats(e,g. ripariancorridors),and raptors and other migratory
birds. Any developmentof a Federalenvironmentalassessment for the project
should includea thoroughevaluationof projecteffects on these fish and
wildlife resourcesas well.

We appreciateyour attentionto the threatenedand endangered species issues
associatedwith continuingplanningfor this project. Please contactme or
Bob Leachmanif there are any questions.

Sincerely,

K_ith k. Rose '
AssistantColorado State Supervisor



United States Department of the Interior
FISH AND WILDLIFE SERVICE

COLORADO FIELD OFFICE
730 SIMMS STREET

lOOM 2e2
GOLDEN. COLORADO _4ol

ii IIIII,T IiII1'1_ '1'_,

FliEICO:DOE:UHT_ ;, ,. ;...
Mat1 Stop 65412Grand Junctton #'irt_ 06 19 0

fir.ChBrles ,I.Burr
Envlrorw_entalSpeclalIst
JB'cobsEnglneerlngGroup,%nc.
_01 CentralAvenueN.E.Sulte1700
AlbuquerQue.New Nexlco 87108

Dear Hr. lturt:

.Thlsrespondsto your February26, 1990,le_terrequestlngan updateof
federelly11stedsp_.clesthat_ be lssoclatedwlth the proposedUranlumMI11
TalllngsRemedlalActlonProjectsat S11ckRockand M_be11, Colorado.

liehaverevlewedthe 11stsprovldedto JacobsEnglneerlng,Inc. In 1986and
1988. The followingchangesshouldbe ma_e:

1) S11ck Rockslte

ADD: Southwestern otter (Lutre ceqedensfssonoree) as e
Can_Iclete2 species

DELETE: Long-billed curlew (_t.._Lt erner_cenus)
Swalnson's hawk(Bu%eoswefnsonl)
Vhtte-faced tbts (pleoedis _)
Spotted bat (_ _Ilgjj.1.L1,_)

2) Mevbel1 sfte

ADD: _l_len sharptalled grouse (Tv_eenuchus_heslenellus
col_I anus)and the

Nesiernsr_ plover(Ch_ra_rluselexendrlnusnlyDs_s)

DELETE: Long-bill_curlew(_L_..O.l_ _nerlcenus)
hal nson's hawk (_J;.teJ_Itc_cI_JJ),l_._t)
lihlte-facedIbls (_ ChfLhi)
Spottedbat (_ lll_IL_j_]_IL2_I))



United States Department of the Interior
FISHAND WILDLIFESERVICE

COLORADOFIELDorr_ct
7_OSSMMSSTRtET

JtOOM 292
GOLDEN. COLOR.ADO 11040]

im ILIU'I,Y BlWl_ 'to,

(FWE) December28, 1988

Charles O. Burr
Environmental Special 1st
Jacobs Engineering Group, Inc.
$301 Central AvenueN.E. $utte 1700
AlburquerQue, NewNextco 87108

Dear Mr. Burr:

Th|s respondsto your November21, 1988, letterrequestingan updateof
Federallylistedspec|esthatm_y be assoclatedwlth the proposedUranlum
Ni11-ta111ngsRemedlalActionProjectsat S11ckrock,Naturlta,Gunnlsonand
Naybe11,Colorado.

We have revlewedthe 11stsprovldedto JacobsEnglneerlng,Inc.in Ig86and
%988. The followlng changesshould be made:

1) Naturfta stte- Delete the Grand Junction milkvetch.

2) _avbell site - Delete the White River penstemon. A_d the
bonytail chub.

3) Gunnlson slte - Add the Colorado sQuawfish, hun_pb_ckchub,
8na bonytail chub,

The llstforthe S11¢krocksite needsno changes.

We _ppreclatethe opportunityto updatethe species11stsfor theseactions.
PleasecontactBob Leachn_nof our GrandJunctlonofficeat (303)E43-_773if
thereare any questions.

Slncer_ely, _

_./_LeRoy W. Carlson
_ ActingStateSupervisor

¢c: FWS/FWE,Salt LakeCity
OfficialFile
ReadingFile
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1.0 INTRODUCTION

This assessmentwas preparedto providean analysis of the potential impacts on
floodplainsand wetlands from the proposedaction (stabilizationin place) and alternatives
to the proposedaction at the Maybell, Coloradouraniumprocessingsite. The assessment
was preparedpursuantto the U.S. Department of Energy(DOE), Title 10, Code of Federal
Regulations, Part 1022, Compliance with Floodplain/Wetlands Env/ronmental Review
Requ/rements (10 CFR 1022). The compliance review requirementsare based on
Executive Order 11988, Floodplain Management, dated May 24, 1977 (EO 11988), and
Executive Order 11990, Protection of Wetlands, dated May 24, 1977 (EO 11990). To
comply with these Executive Orders, it is DOE policy, as indicated in 10 CFR 1022, to
avoid to the extent possiblelong-and short-term adverse impacts to floodplainsand
wetlands. In the context of this assessment,the floodplainis defined as "...at a minimum,
that area inundated by a 1 percentor greater chance of flood in any given year. The base
floodplainis defined as the 100-year (1.0 percent) floodplain"(10 CFR 1022.4). Wetlands
means "those areas that are inundatedby surface or groundwaterwith a frequency
sufficient to support, and undernormalcircumstancesdoes or would support, a prevalence
of vegetative or aquatic life that requiressaturated or seasonallysaturated soil conditions
for growth or reproduction"[10 CFR 1022.4(v)].

DOE/AL-0347 SEPTEMBER28, 1993
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2.0 PROJECT DESCRIPTION

The Maybell tailings site is in Moffat County, Colorado, and is 25 miles (mi)
[40 kilometers (km)] west of the city of Craig, Colorado (Figure 2.1 ). The tailings site is in
an upland area approximately 5 mi (8 km) northwest of the Yampa River at an elevation of
approximately 6200 feet (ft) [1900 meters (m)]. Johnson Wash, an ephemeral arroyo,
drains the site and flows into Lay Creek 1 mi (1.6 km) south of the site.

The proposed action for the Maybell tailings site is to stabilize the tailings pile at its
present location. Contaminated material at the mill yard, windblown area, and areas of
elevated contamination along Johnson Wash and an area near the confluence of Johnson
Wash and Lay Creek would be stabilized in an above-ground disposal cell constructed on
the site at the existing tailings pile. As part of the proposed action, the remaining
contamination along Johnson Wash and Lay Creek, specifically wetland areas, would not
be cleaned up because supplemental surface cleanup standards would be applied to these
areas.

2.1 SURFACE CONTAMINATION

Surface contamination at the Maybell site includes the railings pile and mill yard
areas, windblown areas adjacent to the tellings pile, and waterborne
contaminated areas along Johnson Wash and Lay Creek. The total estimated
volume of contaminated materials is approximately 3.5 million cubic yards (yd3)
[2.7 million cubic meters (m3)].

The railings pile contains approximately 2.8 million yd3 (2.1 million m3) of
tailings. The former mill processing yard is located on the north side of the
tailings pile and contains an estimated 20,000 yd3 (15,000 m3) of
contaminated demolition debris from the former mill structures. Areas to the

north, west, and south sides of the railings pile contain approximately 244,000
yd3 (187,000 m 3) of contaminated soils.

Wind dispersion has resulted in the contamination of areas around the railings _
pile, primarily to the north and east. Approximately 240,000 yd3 (184,000 m3)
of contaminated soils exist as a result of wind dispersion of contaminated
materials.

Surface water flow has dispersed contamination to drainage areas in Johnson
Wash and Lay Creek. Approximately 61,000 yd3 (47,000 m ;J)of contaminated
materials are present in the two drainages.

2.2 SURFACE CLEANUP CRITERIA

The upper portion of Johnson Wash and an upland section near the confluence
of Johnson Wash and Lay Creek would be cleaned up as part of the proposed
action (Figure 2.2). However, the use of supplemental surface cleanup
standards would result in no remedial action activities in most of Johnson Wash

,__:_ __ ,__ ,,,,, ___
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and all of the contaminated portions of Lay Creek. The rationale for applying
supplemental surface cleanupstandardsto JohnsonWash _,,,dLay Creek is
based on ecological,radiological,geomorphological,socioeconomic,and
engineeringcriteria.

2.2.1 Ecologicalcriteria

Approximately 9 acres (ac) [4 hectares (ha)] of the contaminated portionof
JohnsonWash are wetlands while there are 22 ac (9 ha) of wetlands in the
contaminated portionof Lay Creek (Opdycke, 1986). Wetland and riparian
habitat providesthe most diversewildlife habitat in the arid west, yet represents
only a very small portion of the availablewildlife habitat. For example, within
the U.S. Bureauof Land Management's Little Snake River ResourceArea, in
which the Maybell site is located, riparianplant communities compriseonly
0.2 percent of the vegetative cover (BLM, 1986).

2.2.2 Radlo!og!calcriteria

The level of radiologicalcontaminationalong JohnsonWash and Lay Creek was
assessedto determine if leavingthe contamination in place alongthe major
portion of these two streams would be protectiveof human health and the
environment. An assessmentwas performedbecause the DOE is committed to
not impacting floodplainsand wetlands if possible,and because wetlands occur
along JohnsonWash and Lay Creek.

An analysis of archived sediment and test pit sampleswas usedto determine
the level of radionuclidecontaminationalong JohnsonWash and Lay Creek.
The major contaminantsof concernare radium-226 (Ra-226) andthorium-230
(Th-230). Potentialradiologicalrisks from leavingcontaminationin place include
livestock ingestionof contaminatedvegetation and water, and radonemanation
from contamination left inthe soil.

The concentrationsof Ra-226 and Th-230 in sedimentsin JohnsonWash and
Lay Creek were comparedto backgroundlevels. Followingcleanup of the two
areas along JohnsonWash and at the confluence of JohnsonWash and Lay
Creek, the estimated average remainingRa-226 and Th-230 contamination
levels would be below the U.S. EnvironmentalProtectionAgency (EPA)cleanup
standard of 5.0 picocuriesper gram (185 millibecquerelsper gram) above
background(40 CFR 192).

Livestock currently graze in JohnsonWash and, therefore, there is a potential
for radionuclldeuptake from cattle eating contaminatedplants and subsequent
human consumptionof contaminatedanimal tissues. Consumptionof such
tissues has been shown to be of concernin uranium miningand millingdistricts
in New Mexico (Laphamat el., 1986). Average radionuclideconcentrationsin
the 0 to 6-inch (in) [0 to 15.2 centimeters(cm)] sediment layer from Johnson
Wash were usedto predictconcentrationsin vegetation and muscletissue for
cattle grazingin JohnsonWash. The total effective 50-year dosecommitment

-- -- _ .... -- ,,, ,, ,,,, , ,, ,,, , ,,
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to an individual consuming muscle tissue from cattle which feed in Johnson
Wash is 6.0 millirem (torero) [0.06 mtllisieverts (roSy)] per year of ingestion.
This dose would correspond to a risk of 2.4 x 10 "6, or one chance in 420,000
of contracting a fatal cancer. This risk is less than the acceptable limit of one
excess death per 100,000 individuals established by the International
Commission on Radiologtcal Protection (ICRP, 1981 ).

Since standing water does occur in localized areas along Johnson Wash, cattle
may consume contaminated surface water. Laboratory analysis of surface
water from Johnson Wash indicates an average unfiltered uranium concentration
of 80 picocuries per liter (2.96 x 10 (_millibecquerels per cubic meter). The
estimated effective 50-year dose commitment to an individual consuming
muscle tissue of cattle drinking such surface water was below 1 rnrem
(0.01 rosy) per year and would represent an insignificant risk.

Estimates of the radon flux were obtained by using existing concentrations of
R8-226 in sediments and a long-term moisture content of 10 percent in the
RAECOM computer model. Following remediation of the two areas, the
estimated radon flux in Johnson Wash and Lay Creek would be 10 picocuries
per square meter per second (pCi/m2sec)[370 millibecquerels per square meter
per second (mBq/m2sec)] and 5.7 pCi/m2sec (210.9 mBq/m2sec), respectively.
Therefore, both Johnson Wash and Lay Creek would have radon fluxes less than
the EPA standard of 20 pCi/m2sec (740 mBq/m2sec) (40 CFR 192) with the
majority of the existing Ra-226 contamination left in place. Actual radon fluxes
would be less than predicted values since the moisture content in the riparian
zone soils and sediments is much greater than the 10 percent used in the
model.

Based on the above analysis, the radiological risks from leaving the majority of
contaminated material in Johnson Wash and Lay Creek are insignificant and
pose no threat to public health or the environment.

2.2.3 GeomorohqWoaical criteria

If supplemental surface cleanup standards were not used and all the
contaminated areas in Johnson Wash were cleaned up, the excavation of
contaminated soil and sediments and the elimination of vegetation would likely
have a detrimental effect on the geomorphic stability of the wash. Flow of
water from basal gravel deposits has been observed in the wash. If these flows
are permanently interrupted by remedial action activities in the wash, runoff
may reduce the vegetative cover, resulting in an increase of erosion in the area.
The application of supplemental surface cleanup standards as part of the
proposed action would prevent the increase in geomorphic instability,
particularly along the southern part of Johnson Wash where the narrow stream
channel is flanked by steep-sided slopes.

DOE/AL-0347 SEPTEMBER2B, 1993
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2.2.4 Socioeconomic cdterla

Johnson Wash and the contaminated section of Lay Creek are in a remote area;
the nearest residence is 3 mi (4.8 kin) southwest of the area, Meybeli
(unincorporated) is the closest town and is 6 mi (9.6 kin) west-southwest of
Johnson Wash and Lay Creek. The population of Maybell, which includes area
ranches, is currently estimated to be approximately 1O0 (Johnson, 1966; Moch,
1992). The probability of human exposure to contaminated areas not cleaned
up as part of the proposed remedial action is low. This probability is based on
the absence of nearby inhabited dwellings and the low population density of the
Maybeli area.

2.2.5 Enolqeerino cdtefla

Cleanup of the entire areas of contamination along Johnson Wash and Lay
Creek would require additional engineering considerations. A haul road would
need to be constructed along each drainage. Additional borrow materials would
be required to replace excavated materials. Erosion control measures would be
required to protect the drainages. The most difficult engineering aspect would
be the temporary diversion of Lay Creek during cleanup.

The engineering considerations necessary to clean up all of the contamination
along Johnson Wash and Lay Creek are achievable. However, the result would
be the destruct;on of wetlands throughout the affected areas. Application of
supplemental surface cleanup standards to the majority of these two drainages
would be protective of wetland habitat.

DOE/AL-0347 SEPTEMBER28, 1993
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3.0 FLOODPLAIN EFFECTS

3.1 AFFECTED ENVIRONMENTS

Johnson Wash, an ephemeral stream, is a large gully that extends from just
south of the disposal site to the main channel of Lay Creek. Basins contributing
flow to Johnson Wash are shown in Figure 3.1. The northern 2500 ft (760 m)
downstream from the tellings pile are shallow with moderately steep side
slopes. The southern 5000 to 6000 ft (1500 to 1800 m) of Johnson Wash
become deep with steep slopes. The entire length of Johnson Wash, including
the main channel and steep side slopes, has a dense to moderately dense
covering of big sagebrush (Artemisia tridentata) and grasses. There are some
junipers (Juniperus rnonosperma) (one-seed juniper) growing on the flatter side
slopes of the wash.

Lay Creek is a meandering, perennial stream with a wide, flat main channel.
Basins contributing flow to Lay Creek in the immediate vicinity of the site are
shown in Figure 3.2. These basins are east of the site and do not include
Johnson Wash. The floodplain of Lay Creek is flat and broad. The dominant
plant species along the channel is baltic rush (Juncus balticus). Black
greasewood (Sarcobatus verrniculatus) and big sagebrush are common in the
upper floodplain area.

3.2 FLOOD CONDITIONS

Maximum floodflows from small basins are generally caused by intense storms,
often short in duration, over a small area. Streamflow data for Lay Creek
(perennial stream) near Maybell, Colorado, were limited and no data were
available for Johnson Wash, an ephemeral stream. Determination of a
frequency-based flood event (100-year and 500-year)is not possible.
Therefore, the regional maximum flood (RMF), as defined by the U.S. Geological
Survey (USGS) (Crippen and Bue, 1977), was selected as the basis for
evaluating flood conditions. The RMF is based upon USGS peak discharges
known to have occurred at locations throughout the conterminous United
States. The peak discharge data allow for determining reasonable estimates of
the maximum floodplains in various geographical regions.

The HEC-1 (COE, 1981) computer model was used to simulate the RMF
(Crippen and Bue, 1977) of Johnson Wash and Lay Creek and the water surface
elevations (flood stages) of representative reaches of the two streams. The
water surface elevations of Johnson Wash and Lay Creek during half of an RMF
were also generated using the HEC-1 (COE, 1981) model.

The RMF of Johnson Wash is 13,500 cubic feet per second (ft3/sec) [382,000
liters per second (L/sec)] while the RMF of Lay Creek, including runoff from the
large basins east of the disposal site to the town of Lay Colorado, would be
61,000 (ft3/sec) (1,700,000 L/sac). The average and peak flood stages (water
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surface elevation) for Johnson Wash and a reach of Lay Creek south of the
disposal site for both the RMF and half of an RMF are presented on Table 3. I.
For this analysis, the representative elevation above mean sea level (MSL) for
the southern reach of Johnson Wash was 6040 ft (1841 m) and for Lay Creek
near its confluence with Johnson Wash was 6030 ft (1838 m).

Runoff from a major flood would be confined within the main channel in the
southern reach of Johnson Wash. In the northern reach of the wash, the flood
boundaries of the RMF may extend up to 200 ft (60 m) on either side of the
wash.

Table 3.1 Average and peak flood stages for Johnson Wash and Lay Creek

Stage, feet above MSL
(meter)

JohnsonWasha Lay Creek

Flood Event Average Peak Average Peak

RMF 6046 6060 6053 6073
(1843) (1847) (1845) (1851 )

1/2 RMF 6045 6055 6047 6061
(1843) (1846) (1843) (1847)

aSouthernreach.

The boundary of the RMF extends as much as 500 to 700 ft (1 50 to 200 m)
north of the main channel of Lay Creek and 800 to 1000 ft (240 to 300 m)
south of the main channel of the stream. The floodplain boundaries for both Lay
Creek and Johnson Wash during the RMF are presented on Figure 3.3.

3.3 IMPACTS

Based on the proposed remedial action plan, no sections of the main channels,
or floodplains of either Johnson Wash or Lay Creek, would be significantly
disturbed during the remedial action at the Maybell disposal site. Remediation
of the two areas along Johnson Wash and Lay Creek include backfilling with
clean soil and grading to original contours. Thus, there are no impacts to the
floodplains of Johnson Wash or Lay Creek.
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4.0 WETLAND EFFECTS

4.1 AFFECTED ENVIRONMENT

The wetland plant communities in the contaminated portions of Johnson Wash
and Lay Creek occur in three distinct types. The first type occurs along
Johnson Wash where the channel widens, approximately 3000 ft (900 m)
downstream of the tellings pile. Species typical of disturbed conditions are
common in this area and include yellow sweet clover (Meliotus officinalis),
tumble mustard (Sisymbrium altissimum), Rocky Mountain bee plant (Cleome
serrulata), mustard (Brassica sp.), yarrow (Achillea millefolium), Canada thistle
(Cirsium arvense), bull thistle (Cirsium vulgate), and yellow salsify (Tragopogon
dubius). In addition, such species as baltic rush and sedge (Carex sp.) also
occur. Grass species, particularly foxtail barley (Hordeumjubatum), are also
common. Observations during the summer and spring (July 1986 and
May 1989) indicated that the ground was moist within some of the area (TAC,
1986; 1989) while in the fall (September 1992), the area was dry (TAC, 1992).

The second wetland type starts in Johnson Wash about 3500 ft (1100 m)
downstream from the tellings pile and continues alm._st to its confluence with
Lay Creek. In this area, there is increased soil moisture and the growth of early
successional plants gives way to a dominance of more wetland species such as
baltic rush and sedge (Carex sp.). Foxtail barley is still common and white
clover (Trifolium repens) forms dense patches in some areas. Two springs form
surface flows in this plant community.

Both wetland types in Johnson Wash have been heavily impacted by grazing
cattle and have had very heavy grazing use according to the livestock grazing
patterns developed by Platts and Nelson (1985). Heavily used cattle trails run
the length of this wash and many plant species are grazed to ground level. The
dominance of foxtail barley in many areas can be attributed to cattle selectively
avoiding grazing on this species. Many of the wetland species such as baltic
rush and Carex have been heavily grazed and the almost complete absence of
woody species such as willow (Salix sp.)is the result of grazing pressure.
Observations in 1986 and 1989 indicated that wetland vegetation was growing
in and along the flowing water in the springs (TAC, 1986; 1989). In 1992, the
vegetation in and along the springs had been totally eliminated by a combination
of cattle grazing and trampling (TAC, 1992).

The third riparian type occurs along Lay Creek. This creek is spring fed and
holds water all year. It is typically 4 to 12 ft (1.2 to 3.7 m) wide, 6 to 12 in
(15 to 30 cm) deep, and is bordered by a dense stand of baltic rush which is 2
to 4 ft (0.6 to 1.2 m) high. Other common wetland plant species observed
include softstem bulrush (Scirpus sp.), rabbitfoot grass (Polypogon
monspeliensis), cattail (Typha sp.), arrowhead (Sagittaria sp.), and inland
saltgrass (Distich/is stricta). During periods when the only water source is from
springs, there are relatively long stretches of standing water interspersed with
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stretches of dry creek bed (TAC, 1986; 1992). Areas of standing water
typically have a growth of algae.

The wetland plant community along Lay Creek is less intensively grazed than
Johnson Wash. There is a lack of well used livestock trails and the plant
species have been relatively lightly grazed. Horses, rather than cattle, were the
principle livestock grazing this area.

Wetlands in the contaminated sections of Johnson Wash and Lay Creek were
mapped by the U.S. Fish and Wildlife Service (FWS) [(Figure 4.1)
(Opdycke, 1986)]. Using the Cowardin, et al. (1979) wetland classification
system, the FWS determined that there were 9.0 ac (4 ha) of wetlands along
Johnson Wash comprised of 7 ac (3 ha) of palustrine emergent/temporarily
flooded wetland, 2 ac (1 ha) of riverine intermittent streambed/temporari!y
flooded wetland, and 0.2 ac (0.08 ha) of palustrine unconsolidated
bottom/semipermanently flooded wetland. A total of 22 ac (9 ha) of wetlands
were mapped along Lay Creek; 14 ac (6 ha) were the riverine intermittent
streambed/temporarily flooded type and 8 ac (3 ha) were the palustrine
emergent/temporarily flooded type. Field surveys by the U.S. Army Corps of
Engineers (COE) in 1989 and 1992 determined that the wetlands mapped by the
FWS are also COE-regulated wetlands (Davis, 1989; Mezei, 1992).
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5.0 ALTERNATIVES

The DOE Compliance with FloodplainWetlands Environmental Review Requirements
requires that alternatives to the proposed action be considered which may avoid adverse
impacts to floodplains or wetlands [10 CFR 1022,12(a)(3)]. Since the proposed action will
not impact floodplains or wetlands, the consideration of an alternative to lessen or
eliminate the impacts is not required. However, there is a chance that the application for
supplemental surface cleanup standards may not be approved by the Nuclear Regulatory
Commission and/or the Colorado Department of Health, and the contamination in Johnson
Wash and Lay Creek would need to be cleaned up. The types of impacts that would be
expected, if it were determined that these areas should be cleaned up are:

• Destruction of 31 ac (13 ha) of wetlands.

• Construction of a haul road along the steep-sided slopes in lower Johnson Wash and
along Lay Creek.

• Removal of contaminated sediments which are up to 4 ft (1.2 m) deep in the upper
reach of Johnson Wash nearest the existing tellings pile.

• Construction of erosion protection measures, such as check dams.

• Removal of soil from a borrow site to replace the sediments extracted out of Johnson
Wash and Lay Creek.

• Diversion of Lay Creek while the contamination in the creek bed is being excavated.

• Dewatering of the extracted sediments.
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