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ABSTRACT 

The U.S. Department of Energy (DOE) has prepared this EA to assess environmental and human 
health Issues and to determine potential impacts associated with the proposed Hoe Creek 
Underground Coal Gasification Test Site Remediation that would be performed at the Hoe Creek 
site in Campbell County, Wyoming. The Hoe Creek site is located south-southwest of the town 
of Gillette, Wyoming, and encompasses 71 acres of public land under the stewardship of the 
Bureau of Land Management. 

The proposed action identified in the EA is for the DOE to perform air sparging with 
bioremediation at the Hoe Creek site to remove contaminants resulting from underground coal 
gasification (UCG) experiments performed there by the DOE in the late 1970s. The proposed 
action would involve drilling additional wells at two of the UCG test sites to apply oxygen or 
hydrogen peroxide to the subsurface to volatilize benzene dissolved in the groundwater and 
enhance bioremediation of non-aqueous phase liquids present in the subsurface. Other 
alternatives considered are site excavation to remove contaminants, continuation of the annual 
pump and treat actions that have been used at the site over the last ten years to limit contaminant 
migration, and the no action alternative. 

Issues examined in detail in the EA are air quality, geology, human health and safety, noise, soils, 
solid and hazardous waste, threatened and endangered species, vegetation, water resources, and 
wildlife. Details of mitigative measures that could be used to limit any detrimental effects 
resulting from the proposed action or any of the alternatives are discussed, and information on 
anticipated effects identified by other government agencies is provided. 
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SECTION 1 

PURPOSE AND NEED FOR ACTION 

This environmental assessment (EA) evaluates a remedial action and its alternatives proposed by 
the US. Department of Energy (DOE) for the Hoe Creek Underground Coal Gasification (UCG) 
field test site in Campbell County, Wyoming. This section describes the history of the test site, the 
purpose and need for the proposed action, the decision to be made, and the scope of the 
environmental impact analysis process. 

1.1 BACKGROUND 

1.1.1 Site History 

DOE and its predecessor agency, the U.S. Energy Research and Development Administration 
(ERDA), conducted experimental in situ UCG field tests at a facility located about 20 miles (mi) (32 
kilometers [km]) south-southwest of the town of Gillette, Wyoming. The site location is shown in 
Figure 1.1. 

The Lawrence Livermore National Laboratory (LLNL) conducted three UCG tests, designated 
as Hoe Creek 1,2, and 3, for the DOE between 1976 and 1979. The locations of the sites are shown 
in Figure 1.2. Research was conducted to evaluate the feasibility of producing energy-rich gas from 
subterranean coal that was uneconomical to mine conventionally. The experiments were targeted in 
the Felix 2 coal seain. The relationship between the Felix 2 coal seam and other lithologic and 
hydrostratigraphic units is shown in Figure 1.3. The experiments involved fracturing the coal seam 
to establish a link between the injection and production wells, conducting a controlled burn, and 
collecting gases produced from the burn that have a high British thermal unit @TU) content. The 
Hoe Creek 1 test was conducted over a period of 11 days, beginning on October 25,1976. Explosive 
k tur ing  was used to increase the permeability in the coal seam. Groundwater was pumped at the 
Hoe Creek 1 site to dewater the burn zone. During the test, 10 million standard cubic feet (MM scf) 
(280,000 cubic meters [m3]) per day of air were injected at a pressure below hydrostatic to produce 
13.2 MM scf (369,006 m3) of dry gas. It is estimated that about 7 percent or about 9 tons (8.2 metric 
tons) of the product gas was lost during the combustion and gasification of about 130 tons 
(1 18 metric tons) of coal. During the test, no extensive roof collapse was detected and it is believed 
that only the Felix 2 coal seam was affected (Gilbert/Commonwealth, Inc. and 
James M. Montgomery, 1991a). 

The Hoe Creek 2 test was conducted over a period of 59 days, beginning on October 28,1977 
and ending on December 25,1977. Reverse combustion was used to fracture the coal seam. During 
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the test, air was injected at about twice the hydrostatic pressure of the Felix 2 coal seam until the last 
2 days of the test when steam-oxygen was injected at hydrostatic pressure. Based on UCG test data, 
it was estimated that nearly 20 percent of the product gas (496 tons I450 metric tons]) was lost 
during the combustion of approximately 2,300 tons (2,086 metric tons) of coal. 

Post-test coring indicated that a rubble-filled cavity approximately 75 feet (ft) (25 meters [m]) 
long by 50 ft (1 5 m) wide was formed. A roof collapse occurred in the burn cavity which permitted 
the gas in the reaction zone to move up into the overlying Felix 1 coal seam. Because the test was 
conducted at pressures exceeding the hydrostatic head of the Felix 2 coal, product gases containing 
condensable hydrocarbons escaped into adjacent strata and into the water-bearing units above the 
Felix 2 coal seam (GiIbertKommonwealth, Inc. and James M. Montgomery, 1991a). 

*s 

The Hoe Creek 2 bum cavity subsided to the surface in the spring of 1994. The subsidence 
opening was filled with a combination of bentonite and soil. 

The Hoe Creek 3 test was conducted for 57 days, beghing on August 17,1979. A combination 
of directional drilling to obtain a long horizontal hole and reverse combustion was used to establish 
the link between the injection and production wells. During the test, steam-oxygen was injected at 
a pressure approximately equal to the hydrostatic pressure of the Felix coal seam. Approximately 
4,200 tons (3,810 metric tons) of coal were consumed during the test. Gas losses were estimated at 
about 750 tons (680 metric tons). The reaction zone included both the Felix 1 coal seam and the 
Felix 2 coal seam- . 

Surface subsidence occurred within 30 days after the burn was completed. The site was fdled in 
and there is little or no risk of hrther subsidence. Post-burn coring revealed a rubble-filled cavity 
about 170 ft (55 m) long and 55 fR (17 m) wide (Gilbert/Csmmonwealth, Inc. and James M. 
Montgomery, 199 la). 

1.1.2 Contaminants of Concern 

An estimated 1,255 tons (1,138 mtric tons) of gasified coal were not recovered during the UCG 
tests (GilbertKomnwealth, Inc. and James M. Montgomery, 1991a). The loss of gasified coal may 
be overestimated due to water pressure and rebum of other gases. An energy balance 
(GilbertKommonwealth, Inc. and James M. Montgomery, 199 la) estimated that: 

e 

e 

About 63 to 65 percent of the energy produced was from the combustible gas; 
About 5 to 8 percent was from coal tars; 

0 

e 

e 

About 12 to 15 percent was from steam; 
About 7 percent was from sensible heat; and 
About 2 to 15 percent was lost to the underground environment. 
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Contaminant migration was initially controlled by geologic structure and physical properties of 
the hydrostratigraphic units that occur at the site (Dames & Moore, Inc., 1996a and 1996b). The 
high-pressure air injected at the Hoe Creek 2 and 3 sites forced the coal gases outward from the burn 
cavities into the overlying interburden, the Felix 1 coal seam, and portions of the channel sand unit. 
As groundwater re-entered the burn arms after the test, it came into contact with the condensed coal 
tars and became contaminated with organic materials. The high hydrostatic pressures generated 
within the Hoe Creek 2 and 3 bum cavities caused phenols and aromatic hydrocarbons to migrate 
upward into the overlying strata through vertical fractures (cleats) in the Felix 1 and 2 coal seams. 
Local groundwater flow carried contaminants downgradient to the east and south. The area of 
groundwater contamination is more extensive in the Felix 1 than the Felix 2 coal seams, and has been 
detected off-site, east of the Hoe Creek 2 site. 

Benzene, toluene, ethylbenzene, and xylenes (BTEX), and phenols have been detected in 
monitoring wells at the Hoe Creek UCG site. Based on monitoring well results and previously 
conducted risk assessments (Dames & Moore, Inc. 1996a), the DOE believes that benzene is the 
primary contaminant.of concern at the Hoe Creek property, and that it is a good indicator for the 
presence of toluene, ethylbenzene, and xylenes that the Wyoming Department of Environmental 
Quality (WDEQ) also consider to be of potential concern. 

The maximum detected concentrations of organic contaminants in groundwater at the Hoe Creek 
site were compared to U.S. Environmental Protection Agency (EPA) Residential Water Use 
Prelimbuy Remediation Goals (PRGs) and to Federal drinking water standards. Benzene is the only 
organic contaminant of concern that exceeded its risk-based PRG (0.36 micrograms per liter (pa) 
for benzene) or Federal drinking water standard for public water systems (5 pg/L for benzene) 
(Dames & Moore, Inc., 1996a). Within the Felix 1 coal seam at the Hoe Creek 2 site, a maximum 
benzene concentration of 1,OOO pg/L was detected (Dames & Moore, Inc., 1996a). Therefore, the 
term “contaminants of concern,” as used in this report, refers primarily to benzene. However, 
because benzene was closely related to concentrations of toluene, ethylbenzene, and xylenes, it is used 
as an indicator of the presence of other organic contaminants (Dames & Moore, Inc., 1996a). 

1.1.3 Previous Investigations 

DOE has conducted many studies and investigations at the Hoe Creek site, beginning during the 
UCG field testing from 1976 to 1979. Various research, development, and test monitoring 
investigations were undertaken. Grouindwater, gasification zone, restoration, and post-operational 
investigations and studies were performed by LLNL, Laramie Energy Technology Center, 
Morgantown Energy Technology (3nte.r (METC), E.G.& G. Washhgton Analytical Services Center, 
Inc. and Western Research Institute between the late 1970s and the present. 

As a result of the& investigations, 106 groundwater monitoring wells, shown in Figure 1.4, were 
drilled on or near the property. These wells were used to establish the groundwater hydrology and 
water quality, both before and after the UCG tests. 
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Since the mid-l98Os, DOE has been monitoring and analyzing groundwater quality characteristics 
from 30 monitoring wells at the site on a quarterly or semi-annual basis. 

An agreement was signed on August 30,1993, between the State of Wyoming DEQ and DOE 
to remediate the effects of DOE/METC fossil energy research and development activities conducted 
at the Hoe Creek UCG test site (See Appendix B [State of Wyoming Department of Environmental 
Quality and Department of Energy, 19931). In response to this agreement, the DOE conducted a 
remedial investigation and feasibility study (RI/FS) to identify, screen, and select potential remedial 
alternatives for groundwater restoration (Dames & Moore, Inc., 1996a). The technologies that 
passed the screening process included limited action, source area excavation, in situ bioremediation, 
and enhanced pump and treat. The RVFS evaluated each of the candidate alternatives in terms of 
their effectiveness in reducing contaminant concentration, permanence of remediation, ease of 
implementation, and remediation cost. 

The technologies described by Dames & Moore, Inc., (1996a) formed the basis for the 
alternatives analyzed in this EA. However, various aspects of the alternatives have been refined and 
updated since then, as described in Section 2. 

A human health risk assessment w;as performed by Dames & Moore, Inc. (1996a) to support the 
alternatives evaluation. The analysis included conservative assumptions for human exposure by direct 
ingestion of benzene-contaminated groundwater and by inhalation of benzene vapors. The risk 
analysis results indicate that there is, no immediate threat to the health and safety of the residents 
living in the area surrounding the Hoe Creek site. 

1.1.4 Previous Restoration Activities 

Small-scale experimental testing programs for groundwater restoration have been performed at 
the site (GilbertEommonwealth, Inc. and J.M. Montgomery, Inc., 1991a). In 1986, approximately 
134,000 gallons (gal) (507,200 liters [L]) of water were pumped from two site wells, treated, and 
reinjected into the Hoe Creek 2 burn cavity. A similar pump and treat program was implemented in 
1987 on about 2 million gal (7.6 million L) of water. In 1989, 1992, 1993, and 1994, about 6.5 
million gal (24.6 million L) of water each year were pumped from 1 1 wells and treated with activated 
carbon to remove organic contaminants. The treated water was spray-evaporated over approximately 
16 acres (ac) (6.5 hectares [ha]) (U.S. Department of Energy, 1992). 

EG&G Washington AnalyticalSe:rvice Center, Inc. (1995) conducted an air sparging pilot test 
from the fall of 1995 to the fall of 1996 at the Hoe Creek 2 site. Observations of oxygen content at 
vent wells indicated that a well spacing of 40 ft (12 m) was adequate coverage for the diffusion of 
air into the coal fixtures, cleats, and groundwater. Data also indicated that cyclic sparging was more 
effective than continuous operations. Cyclic sparging also reduced the potential for the sparging 
system to displace dissolved contaminants radially outward from the plume in the Felix 1 coal seam 
or up-dip in the confined Felix 2 coal seam (US. Army Corps of Engineers, 1997). 
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1.2 PURPOSE FOR ACTION 

The purpose of the action (State of Wyoming Department of Environmental Quality and the U.S. 
Department of Energy, 1993) is to implement an agreement between the State of Wyoming DEQ and 
DOE to ensure that: ' 

The environmental impacts associated with fossil energy research and development at the Hoe 
Creek UCG project are thoroughly investigated; and 

0 Cleanup and restoration actions approved by the State of Wyoming are taken to protect 
public health, safety, welfare, and the environment. 

A copy of the agreement is provided in Appendix B. 

The WDEQ has established an antidegradation policy for waters of the State of Wyoming. The 
Wyoming Environmental Quality Act, 35-1 1-101 et seq., requires that all water uses in existence on 
June 27, 1979, and the level of water quality necessary to protect those uses, shall be maintained and 
protected (Wyoming Department of Environmental Quality, 1990). 

The Bureau of Land Management (BLM) owns the surface and mineral rights at the Hoe Creek 
property. A temporary use permit was granted for each UCG experiment. A condition of the permit 
was to reclaim the site to grazing standards as per BLM regulation following the conclusion of the 
project. 

1.3 NEED FOR ACTION 

The need for action consists of two phases. Phase 1 is to select a best practicable technology to 
remediate contaminants in the afkxted aquXer(s), and to restore the water quality to a use consistent 
with the uses for which the water was suitable prior to conducting the research activities. 

A best practicable technology is defined as one applicable to the site conditions and nature of 
contaminants. The technology should be selected based on its effectiveness in reducing contaminant 
concentrations, permanence of remediation, ease of implementation, and remediation cost. The 
WDEQ requires the DOE to show that the best practicable technology would be used to remediate 
contaminants of concern in the groundwater. Based on consultation with the WDEQ, experimental 
testing conducted at the site, and remediation results obtained at similar sites, the DOE has chosen 
a target remediation concentration of 50 pg/L for benzene. 

If it is not feasible to restore the water quality, action is needed to contain the migration of the 
contaminants within the site boundary or to the smallest affected area practicable. The only potential 
receptor exposure points are Hoe Creek located 0.5 mi (0.8 km) south of the site, a water well 
located upgradient 0.1 mi (0.2 km) northwest of the site, and a private water well located 
downgradient 0.9 mi, (1.4 km) east of the site. The water well northwest of the site is used for 
drinking water and the well located east of the site is used for livestock watering. Both of these wells 
are completed in a different aquifer from the one affected by testing at the Hoe Creek site. 
Contaminants have not been detected at any of these locations (Dames & Moore, Inc., 1996a). 
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The Phase 2 need for action is to return the site to pre-test soil productivity, vegetative cover, and 
topographic conditions. Site reclamation should return the land to its former use, which was 
livestock and wildlife grazing. Phase 2 would begin once Phase 1 has been successfully completed. 

1.4 DECISION TO BE MADE 

The DOE would make a decision! either to: 

* Proceed with the proposed action, based on a finding of no significant impact (FONSI); 

* Prepare an environmental impact statement @IS) to further evaluate any significant impacts 
before proceeding with the decision process; or 

* Select the no action alternative, 

1.5 SCOPE OF THE ENVIRONMENTAL IMPACT ANAILYSIS 

This EA was prepared in compliance with: 

* The requirements of the National Environmental Policy Act of 1969 (NEPA); 

* The President’s Council on Environmental Quality (CEQ, 1991) regulations for implementing 
the procedural provisions of FEPA, which are contained in Title 40 of the Code of Federal 
Regulations (CFR), Parts 1500-1508; and 

e Recommendations for the preparation of EAs and EISs from the DOE’S Ofice of NEPA 
Policy and Assistance (U.S. Department of Energy, 1993). 

Issues pertaining to site contamination and remediation have been identified through consultations 
with the State of Wyoming, the BLM, Wyoming Division of Cultural Resources, Wyoming Nature 
Conservancy, Wyoming Game and Fish Department, U.S. Fish and Wildlife Service (USFWS), and 
four private landowners in the immdkde vicinity of the site. Correspondence with Federal and State 
Agencies are provided in Appendix A. The issues that were identified are: 

Whether groundwater would act as a source for movement of contaminants off the site. 

* Whether the workers’ healthL would be adversely affected by exposure to airborne or 
groundwater contaminants. 

* Whether groundwater supplies to downgradient users would be affected. 

* Whether remediation activities would result in loss of wildlife, wildlife habitat, forage for 
livestock and wildlife grazing, and loss of hunting opportunities. 
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Whether remediation would result in a loss of valuable topsoil. Topsoil is defined as the 
surface (top 6 to 12 inches) (15 to 30 cm) of soil that has favorable characteristics for 
production of desired kinds of vegetation. 

Whether the surface disturbance can be returned to pre-test conditions in terms of soil 
productivity, vegetation, and topography. 

1.6 PUBLIC INVOLVEMENT 

A draft EA was released on August 28, 1997, and written public comments were solicited 
through October 1, 1997. Notices of the availability of the draft EA were published in the Casper 
Star Tribune and the Gillette News Record. The draft EA was made available ibr public viewing 
in the following public libraries: 

Campbell County miblic Library 
2101 4-5 Road 
Gillette, WY 82718 

Wyoming State Library 
2301 Capitol Avenue 
Supreme Court & State Library Bldg. 
Cheyenne, WY 82002 

Copies of the draft EA were distributed to Federal and State offices considered to be potentially 
interested parties and were also made available to the public upon request. Responses to the draft 
EA were received fiom the Department of Interior’s Fish and Wildlife Service, the Wyoming Office 
of Federal Land Policy, the Wyoming State Geological Survey, the Wyoming Game and Fish 
Department, and the Wyoming State Historic Preservation Office. These responses and any 
subsequent clarifjlng correspondence are provided in Appendix A, the comments received have been 
addressed in this final EA. 
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SECTION 2 

DESCRIPTION OF ALTERNATIVES INCLUDING THE 
PROPOSED ACTION 

This section describes the site location, proposed action, and two action alternatives to the 
proposed action. The no action alternative is also described. The past remedial investigations formed 
the basis for selecting the proposed action and remedial alternatives that are evaluated in this EA. 

2.1 SITE LOCATION 

The Hoe Creek UCG test sites are located south-southwest of the town of Gillette, Wyoming in 
Campbell County in the northeastern part of the state. Access to the sites is south from Gillette on 
State Highway (SH) 59 for approximately 18 mi (29 km), then west on County Road No. 6041 (Hoe 
Creek Road) for 5.3 mi (8.5 km). The test sites are located on 71 ac (29 ha) of public land under the 
stewardship of the BLM in the west 1/2 of the southwest 1/4, Section 7, Township 47 North, Range 
72 West. The land surrounding the BLM property is privately owned. 

The Hoe Creek 1 and 2 sites are located in the northern half of the property on land that slopes 
gently to the east-southeast. The Hoe Creek 3 site is located in the center of the property, near the 
top of a northwest- to southeast-trending ridge, as shown in Figure 1.4 

2.2 PROPOSED ACTION 

The proposed action is to perform air sparging with bioremediation at the Hoe Creek 2 and 3 sites 
to remove groundwater contaminants resulting from the UCG experiments. The proposed action 
would address the benzene dissolved in groundwater, and organic contaminants that are dispersed 
in a non-aqueous-phase liquid, sludge, or tar in the subsurface. The air sparging systems would target 
areas where the contaminant plume of benzene concentrations in the groundwater exceed 50 pg/L. 

No remediation is proposed for the Hoe Creek 1 site. The burn at this site was much smaller than 
at the other sites, and was not overpressurized. As a result, the concentrations of contaminants at 
this site are much lower and were not dispersed into the surrounding strata. Groundwater sampling 
at this site shows only a small plume containing benzene, with concentrations of approximately 1 part 
per billion (ppb) (Dames & Moore, Inc., 1996a). 

Groundwater remediation would consist of pumping air into the sparging wells for the mass 
transfer of oxygen into the groundwater. The dissolved oxygen would enhance the effectiveness of 
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natural bio-degradation taking place in the saturated zones of the channel sand and the Felix 1 and 
Felix 2 coal seams. 

Because the Felix 2 coal seam at the Hoe Creek 3 site is so deep, it may be difficult to deliver 
adequate quantities of compressed air from the surface to support aerobic biological activity. 
Therefore, hydrogen peroxide may be used for the first two years of air sparging as an oxygen source 
for the Felix 2 coal seam at this location. This assumption is based on the results of the remediation 
demonstration in the Felix 1 coal at the Hoe Creek 2 and 3 sites, and the Felix 2 coal at the Hoe 
Creek 2 site. Hydrogen peroxide would be used solely to provide dissolved oxygen for 
bio-stimulation. Decisions on the use of hydrogen peroxide, witlh or without air injection, would be 
based on the results of tests conducted at the Hoe Creek 3 site. If hydrogen peroxide is used, the 
solution would be mixed in existing 6,000-gal (22,700 L) tanks. Solution wa\.r for mixing would 
be transported to the site. The estimated hydrogen peroxide requirements for 2 years would be 475 
gal (1,797 L) of 30-percent hydrogen peroxide solution. 

Increasing phosphorus and ammonia concentrations in the groundwater to 5 and 10 milligrams 
per liter (mg/L), respectively would provide an adequate mount of these nutrients for the 
bioremediation process to take place. Diabasic ammonium phosphate would be injected into the 
groundwater over a 4-month period (summer months) on a one-time basis. Because these nutrients 
are recycled in the groundwater through microbial decay, only one application would be required. 
Groundwater pumping would be used to disperse the ammonium phosphate solution across the 
affected area and to-provide solution water for injection. An estimated 700 pounds (lb) (320 
kilograms [kg]) of ammonium phosphate would be used at the Hoe Creek 2 site and 1,OOO lb (455 
kg) would be used at the Hoe Creek 3 site. 

The existing interim groundwater pump and treat system has not been operated since 1994. This 
system would be deco&ssioned at the start of the remedial action. 

The proposed system at the Hoe Creek 2 site would consist of 45 wells, 26 of which would be 
completed in the Felix 1 coal seam aquifer only, and 19 of which would be completed in both the 
Felix 1 and Felix 2 coal seam aquifers (Figure 2.1). Most of the air sparging wells at the Hoe Creek 
2 site would be situated in eight rows .with 40-ft (12-m) spacing. The well spacing was designed to 
provide complete coverage of the colntaminated area and to optimize the downgradient radius of 
influence. 

A cyclic &-delivery approach evaluated in the pilot program showed enhanced benzene 
degradation compared to a continuous sparging approach (U.S. Army Corps of Engineers, 1997). 
Therefore, air initially would be supplied to alternate rows of wells for 8-hour periods, with 8-hour 
resting of wells between injection intervals. The periods of air supply and rest would be adjusted 
during the project based on testing results, 
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The air sparging system at Hoe Creek 3 would consist of 61 wells, including 40 completed in the 
Felix 1 coal seam aquifer, and 21 completed in the Felix 2 coal seam aquifer (Figure 2.2). The system 
would consist of nine rows, with spacing between the wells similar to the Hoe Creek 2 site (U.S. 
Army Corps of Engineers, 1997). Cyclic operation of the air sparging system would be the same as 
at the Hoe Creek 2 site. 

The air sparging systems at the Hoe Creek 2 and 3 sites would be operated for 90 days. They 
would then be shut down for 14 dtiys, and sampled over a period of 7 days to track the benzene 
desorption rates. 

Groundwater monitoring at the Hoe Creek 2 site would consist of collecting seven samples from 
the Felix 1 coal seam aquifer, seven samples from the Felix 2 coal seam aquifer, and four samples 
from the channel sand unit aquifer. Four of the existing monitoring wells aro;nd the Hoe Creek 2 
site that would be used for monitoring have been out of service for an extended period of time and 
would require rehabilitation prior to groundwater sampling (U.S. Army Corps of Engineers, 1997). 
The total purge water volume produced per sampling event at the Hoe Creek 2 site is estimated at 
20,000 gal (75,600 L) There would be four sampling events per year. 

Groundwater monitoring at the Hoe Creek 3 site would consist of collecting nine samples from 
the Felix 1 coal seam aquifer and four samples from the Felix 2 coal seam aquifer (Dames & Moore, 
Inc., 1996a; U.S. Army Corps of Engineers, 1997). The total purge water volume produced per 
sampling event at this site is estimated at 45,000 gal (170,100 L,). There would be eight Sampling 
events per year. 

In addition to the monitoring at the Hoe Creek 2 and 3 sites, groundwater samples from 22 other 
monitoring wells that are part of the Hoe Creek long-term monitoring plan would be collected. The 
total purge water voluine produced per sampling event from these 22 wells is estimated at 2,000 gal 
(7,560 L). There would be four sampling events per year. 

The total volume of purge water that would be produced annually l?om aJl of the monitoring wells 
is approximately 268,000 gal (1,013,040 L). At all monitoring wells, if the benzene concentration 
in the purge water was less than 50 pg/L, the purge water would be discharged to the surface and 
allowed to flow into Hoe Creek. If the benzene concentration was greater than 50 pgL, the water 
would be treated with activated carbon and field-sprayed through atomizers to volatilize the benzene 
in the air. 

The bioremediation program is expected to operate for about 5 years (Dames & Moore, I&., 
1996a). However, remediation would continue until requirements set forth by the WDEQ were 
satisfied. 

Construction would disturb approximately 2.0 ac (0.8 ha) for additional parking space, air 
sparging wells, soil .spoil area, two equipment staging areas, and two compressor buildings. 
Approximately 1,600 cubic yards (yd’) (1,220 m3) of topsoil would be salvaged from these areas. 
This topsoil would be stockpiled for post-reclamation activities. The topsoil piles would be identified 
by a sign, temporarily seeded with a mixture of grasses, and protected from wind and water erosion 
with a straw mulch or silt fences, as deemed necessary. 
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During the construction and remediation phase, disturbed soils may be subject to wind and water 
erosion. Wind erosion would be prevented or reduced by using water or chemicals to stabilize the 
soil surface. Water erosion would be mitigated by minimizing the amount of soil disturbance, and 
placement of sediment control structures around the parking lots and storage areas. Fugitive dust 
from roads would be mitigated by applying water and reducing traffic speed. 

Approximately 320 yd3 (245 m3) of soil generated from drilling wells at the Hoe Creek 2 site and 
680 yd3 (520 m3) fiom the Hoe Creek 3 site would be stockpiled in a spoil area near the compressor 
buildings. This process would include stripping and stockpiling the topsoil, installing a plastic liner, 
and spreading the drill cuttings on the her to volatilize the organic compounds. Soil cuttings would 
be sampled and tested to determine their proper disposal. Sediment fences or erosion control berms 
would be placed around the stockpile areas to prevent sedimentation and movement of contaminants 
off site. Site reclamation of the spoil area would consist of removal of the plastirliner, replacing the 
topsoil, and revegetating the disturbed areas. 

At project completion, the two compressor buildings, mobile work trailer, and remediation 
equipment would be removed. A nurnber of the air sparging wells would be retained for 
post-reclamation monitoring. The remainder of the wells would be properly abandoned according 
to WDEQ regulations and the surface disturbance reclaimed as described below. 

The abandoned wells would have a minimum of 2 ft (0.6 m) of soil cover over a metal cover that 
identified the well. Abandoned well refuse and drill cuttings would be disposed of as a non-hazardous 
solid waste in the Campbell County landfill. Through previous discussions with the County, it was 
determined that waste analysis would not be required (U.S. Army Corps of Engineers, 1997). 

Reclamation activities would consist of spreading topsoil on the areas stripped prior to 
remediation activities. The topsoiled areas (areas that have been prepared and recovered with topsoil) 
would be seeded with a mixture of native grasses approved by the WDEQ. Seeding would preferably 
take place in late fall before the soil froze and the temperatures were cool enough to prevent 
germination. New seedings would be covered with a straw mulch to protect against loss of soil 
moisture, and wind and water erosion until they became established. 

The success of the reclamation woiuld be evaluated by the WDEQ. The agreement between the 
DOE and the State of Wyoming would1 be expected to be extended if remediation goals are not met 
within the time frame identified in the original agreement. 

The DOE expects to maintain a limited groundwater monitoring program at the site for several 
years following any action taken as long as required by the WDEQ. At such time as the DOE is 
released from responsibility at the site, the BLM may sell the surface rights of the property. If this 
takes place, the property would likely continue to be used privately for livestock grazing. 

2.3 ALTERNATIVES TO THE PROPOSED ACTION 

Three alternatives to the proposed action are evaluated in detail. They include: 

Excavation of the source material in the immediate vicinities of the burn cavities at the Hoe 
Creek 2 and 3 sites; 
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Annual groundwater pump and treat; and 

Noaction. 

An alternative for excavation of the entire area with benzene in groundwater was considered, but 
eliminated from further analysis. This alternative would be similar to the excavation of the source 
material in the burn cavities but it would disturb an area approximately 2.3 times larger (Dames & 
Moore, Inc., 1996a). An intermediate-sized area would be disturbed if excavation was performed 
only in areas where the benzene concentration in groundwater exceeded 50 p a .  The environmental 
effects from alternatives involving larger areas of excavation would be similar to but proportionally 
larger than those identified for the excavation of the source material only. 

2.3.1 Excavation 

This alternative would consist of excavating the contaminated soils in the vicinity of the Hoe 
Creek 2 and 3 burn cavities. Activities associated with this alternative would disturb approximately 
40 ac (16 ha) for site excavation, stockpile areas, and soil and groundwater treatment staging area 
(Figure 2.3). Prior to excavation, approximately 24,600 yd3 (18,800 m3) of topsoil would be salvaged 
fromthe areas to be disturbed and stockpiled for surface reclamation (Dames & Moore, Inc., 1996a). 
Areas that would be disturbed include the following: 

Excavation would take place on approximately 14 ac (5.7 ha) at the Hoe Creek 2 site, and 
on approximately 11.5 ac (4.6 ha) at the Hoe Creek 3 site. 

* Approximately 1,400,000 yd3 (1,070,000 d) of clean overburden material from these 
excavations would be stockpiled in the northwest corner of the property on an 1 1-ac (4.4-ha) 
area. The large volume of clean overburden material and the need to maintain a 3-to- 1 slope 
on the stockpile would require that 3 of the 1 1 ac (1.2 of 4.4 ha) would be on land outside 
the property boundary. This land would need to be obtained fiom the adjoining private 
landowner. 

A 2.0-ac (0.8-ha) staging area for treating contaminated soil and groundwater would be 
located east of the Hoe Creek 3 site. 

A 1.5-ac (0.6-ha) lined holding area would be constructed along the east side of the Hoe 
Creek property for contaminated materiaL This would contain the approximately 50,000 yd3 
(38,200 m3) of contaminated material excavated from the bottom 5 Et (1.5 m) of the channel 
sand, the top 5 ft (1.5 m) of the Felix 1 coal seam, and the top 5 ft ( 1.5 m) of the Felix 2 coal 
seam. 
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The contaminated material would be allowed to drain by gravity to reduce the moisture content. 
It would then be crushed to a diameter of less than 3 inches (in) (8 centimeters [cm]) and fed into a 
thermal desorption unit to remove the organic compounds. Erosion and drainage controls would be 
placed around the stockpiled contaminated material to prevent sediment transport and surface runoff. 
Water fi-om the drainage controls would be collected and treated at an onsite groundwater treatment 
system, which would need to be constructed. 

Both the Hoe Creek 2 and 3 sites would require dewatering before and during excavation. The 
groundwater would be treated to remove organic compounds in a biological fluidized bed reactor. 
This technology uses a combination of granulated activated carbon (GAC) and biological treatment 
to destroy the low concentrations of organics in the groundwater. There would be no off-gas streams 
requiring treatment. The GAC containers would be sent to a licensed recycler tozFmove and destroy 
the organic compounds. 

The treated groundwater would be discharged to Hoe Creek approximately 2,000 ft (610 m) 
south of the treatment area through a 4-in (1O-cm) -diameter buried pipeline. A portion of the treated 
water may be used to control fugitive dust emissions on the road and excavation areas. 

Groundwater throughout the Hoe Creek site is encountered at approximately 80 to 100 ft (25 to 
30 m) below ground surface (bgs). Dewatering would be required to lower the groundwater surface 
to approximately 135 and 180 fi (40 and 55 m) bgs for the Hoe Creek 2 and 3 sites, respectively. 
Once the excavations were dewatered, sumps around the perimeters of the pits would be required to 
maintain the cones of depression. Pump rates of approximately 30 to 40 gallons per minute (gpm) 
(1 15 to 150 liters per minute) would be needed to dewater the proposed excavations at the Hoe 
Creek 2 and 3 sites. These pumping rates would require a groundwater treatment plant with a 
capacity of approximately 50,000 gallons per day (gpd) (190,000 liters per day). On an annual basis, 
about 18 million gal (68 million L) of water would require treatment. 

After the contaminated soil had been excavated and treated, all soil would be replaced in the 
excavations and the sites would be regraded, topsoiled, and revegetated. Following remediation, 10 
wells would be installed around the excavated areas to monitor the effectiveness of the remediation. 
Monitoring would be performed annually for 10 years. Approximately 1,600 gal (6,050 L) of purge 
water would be produced annually. Salvage of topsoil and reseeding of disturbed area would take 
place as described for the proposed action in Section 2.2. 

Site remediation would be expected to take 4 years. Earth moving would occur for about 2 years, 
assuming two shifts per day. Treatment of the contaminated soil would take 1 year, assuming an 
operational schedule of 12 hours per day, 6 days per week. Two portable thermal desorption units 
would each process 10 to 20 tons per hour (9 to 18 metric tons per hour) of contaminated soil. The 
units would use propane for the gas-fired burners. The air stream from the thermal desorption units 
would be treated by catalytic oxidation to reduce the hydrocarbons to carbon dioxide and water. 

2.3.2 Annual Pimp and Treat 

The existing interim groundwater pump and treat system has not been operated since 1994. 
Under this alternative, the pump and treat system would be refurbished, or new equipment would be 
installed. The pump and treat system would be used each summer to reduce the potential for 
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contaminants of concern in groundwater to migrate off the site and to reduce the possibility of 
contaminated groundwater reaching a receptor. 

This alternative would consist of annually pumping approximately 8.6 million gal (32.5 million 
L) of groundwater from 13 wells over a period of 120 days (U.S. Department of Energy, 1992). 
Hydraulic modeling has indicated that pumping 50 gpm (190 liters per minute) from selected wells 
on the site for approximately 4 months per year would effectively halt the movement of groundwater 
flowing through the burn zones where contaminants have been deposited (GilbertlComonwealth, 
Inc., and J.M. Montgomery, Inc., 1991b). A combination of nine existing wells and four new wells 
would be used for this alternative. 

Groundwater would be pumped from the water wells into two 2,500-gal (9,460-L) steel tanks. 
Water from the tanks would be piped to a centralized filtration system. A schexatic of the existing 
water treatment system is shown in Figure 2.5. The carbon adsorption filters would contain 2,OOO 
lb (900 kg) of GAC which would be able to process approximately 75 gpm (285 liters per minute) 
of water with a combined residence time of 13 minutes (U.S. Department of Energy, 1992). 

The carbon adsorption filters would not be completely effective in the removal of benzene. 
However, the small quantities of contaminants remaining in the water would be discharged through 
spray atomizers into 'the atmosphere where they would be volatilized. The treated groundwater 
would be discharged through the spray atomizer system over approximately 16 ac (6.5 ha), as shown 
in Figure 2.4 (U.S. Department of Energy, 1992). From telephone discussions with the WDEQ, it 
was determined that the treated water could be discharged to the surface if the phenol levels were 
below 20 $pgL and the benzene levels were below 50 pg/L (GilbertKommonwealth, Inc. and James 
M. Montgomery hc., 1991b). If the benzene levels were greater than 50 pg/L, the treated water 
would be spray atomized into the atmosphere to volatilize the organics. 

The pump and &t system would h v e  fail-safe features to ensure system shutdown in the event 
of pressure drops. A rigorous soil and water sampling program would be implemented to ensure that 
discharged water would meet State of Wyoming water quality standards. 

The pump and treat system would be operated during the summer to avoid freezing of pipes and 
to increase the volatilization effectiveness of the spray atomizing system. The filtration equipment 
would be housed in a small metal building. The system would be drained, disassembled, and stored 
offsite during the winter months. Noise would be minimized by using power from the local electric 
cooperative rather than diesel generators. Soil disturbance would be minimized by placing the piping 
system aboveground. 
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Monitoring of the groundwater would continue on a annual basis for as long as the pump and 
treat alternative was in effect. Approximately 2,500 gal (9,450 L) of purge water from the 30 
monitoring wells would be produced annually. The purge water would be disposed as described in 
Section 2.2. 

The pump and treat alternative would continue for a period of time agreed upon between the 
WDEQ and DOE. When pump and treat system was no longer required, equipment would be 
removed, and the site would be reclaimed as described in Section 2.2. 

2.3.3 No Action 

Under this alternative, no remedial actions to treat the groundwater or subsu@ce material would 
be performed. Groundwater contaminant concentrations would be affected only by natural 
degradation processes. This alternative may not meet the intent of the agreement signed between the 
DOE and State of Wyoming DEQ. Under this agreement, if contaminated groundwater moved off 
the site, the DOE may be subject to litigation or substantial fines under state jurisdiction, and 
enforcement under Section 401 of the Clean Water Act. 

Under the no action the existing pump and treat system, air compressor building and any surface 
piping would be removed. Soil from the topsoil stockpile would be spread over the disturbed areas. 
Prior to construction of the site, the topsoil was removed from the areas of construction and placed 
in a stockpile near the air compressor building. The topsoiled area would be seeded with native 
grasses, and fertilized as needed to restore the native vegetation according to the reclamation 
requirements of the agreement between the WDEQ and DOE. 

This alternative would restrict site access along the perimeter of the site by maintaining the 
existing barbed wire fence and gate. This alternative also would continue the institutional controls 
already in place. A notice has been placed on the plat maps located in Cheyenne, Wyoming to notify 
other parties interested in the property that there is a potential for groundwater contamination. 

Groundwater monitoring would be continued to determine if any changes occurred in 
concentrations of contaminants of concern or in contaminant migration patterns. The groundwater 
monitoring program would consist of quarterly sampling of 27 monitoring wells for BTEX. Four of 
the monitoring wells would be located in the channel sand, 13 would be in the Felix 1 coal seam, and 
10 would be in the Felix 2 coal seam. Groundwater monitoring would be continued for a period of 
time agreed to by the WDEQ Land Quality Division (LQD) and DOE. 

Approximately 8,400 gal (3 1,750 L) of purge water would be produced annually. The purge 
water from the monitoring wells would be disposed as described in Section 2.2. 

2.4 SUMMARY 

The characteristics of each of the alternatives, including the proposed action, are summarized in 
Table 2.1. 
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TABLE2.1 
CHARACTERISTICS OF EACH ALTERNATIVE 

Air Sparging/ hualmunp 
Characteristic Bioremediation Excavation and Treat No Action 
Area of disturbance 2.0 ac 40.0 ac 

(0.8 ha) (16.2 ha) 
1,OOO yd3 50,000 yd3 
(765 m3) (38,200 m3)1 
1,600 yd3 24,600 yd3 

(1,220 m3) (18,800 m3)t 
0 18MMgal* 

(68 MM L) 

2.0 ac 2.0 ac 
(0.8 ha) (0.8 ha) 

0 0 

0 
0" 

0 

8.6 MM gal 
(32-5 MM L) 

0 

Volume of contaminated 
soil removed and treated 
Volume of topsoil stripped 

Volume of groundwater 
requiring treatment 
annually 
Number of sampling 
events annually 
Volume of purge water 
produced annually 
New water wells installed 
for processing or 
monitoring 
Number of monitoring 
wells sampled per round of 
sampling during 
remediation 
Time period for site 
remediation 

8 1 

268,000 gal 
(1,013,040 L) 

106 

53 

1,600 gal 
(6,050 L) 

10 

10 

5 years 4 Y W  

4 

2,500 gd 
(9,450 L) 

4 

30 

8,400 gal 
(31,750 L) 

0 

27 

To be 
determined by 
WDEQ and 

To be 
determined 
by WDEQ 

DOE and DOE 
a/ Does not include purge water extracted from monitoring wells for groundwater quality monitoring. 
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SECTION 3 

EXISTING ENVIRONMENT AND ENVIRONMENTAL 
CONSEQUENCES OF THE ALTERNATIVES 

This section descr i i  existing conditions of the environmental resources that may be affected by 
the proposed action &d alternatives. The analysis of environmental consequences focuses on the 
major effects or changes within each resource area. A definition of a major change is described for 
each resource type under the proposed action. The proposed action and alternatives are compared 
to these standards to determine if there are any changes, and if these changes would cause a major 
impact. The environmental consequences for the proposed action and alternatives are discussed in 
terms of direct or indirect, short-term or long-term, and potential cumulative effects. 

This document conceritrates on those resources that may be impacted by the alternatives including 
the proposed action. During the preliminary analysis, several resources were identified that would 
not be expected to be adversely impacted by the proposed action or other alternatives. These 
resources included biodiversity, cultural resources, environmental justice, fisheries, flood plains, land 
use, poliution prevention, socioeconomics, transportation, utilities, visual, and wetlands. The reasons 
for eliminating these resources from detailed analysis are discussed in Section 3.2. The resources 
analyzed in detail include air quality, geology, human health and safety, noise, soils, solid and 
hazardous waste, threatened and endangered species, vegetation, water resources, and wildlife. 
These resources are discussed in Section 3.3 through 3.12. Cumulative effects for the proposed 
action and alternatives are discussed in Section 3.13. 

3.1 SUMMARY OF ENVIRONMENTAL CONSEQUENCES 

The alternatives evaluated in this EA included air sparging with bioremediation, excavation, 
continuation of annual pump and treat, and no action. A summary of the analysis of all resources 
evaluated, including cumulative effects are summarized in Table 3.1. 

3.2 RESOURCES NOT EVALUATED IN DETAIL 

Resources that would not be expected to be impacted by the proposed action or other alternatives 
were eliminated from detailed analysis, 
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TABLE 3.1 
SUMMARY OF EXPECTED ENVIRONMENTAL EFFECTS FOR HOE CREEK UCG TEST SITE REMEDIATION”’ 

Resource 

Resources not Examined in Detail 
Biodiversity 

Cultural 
resources 

Environmental 
justice 

FiShC?riCX 

Flood plains 

Land use 

Pollution 
prevention 

Socioeconomics 

Transportation 

Utilities 

Visual 

Wetlands 

. The site is surrounded by a large area of similar topography, vegetation, and wildlife habitat. 

Previous surveys have not identified any sites meeting the eligibility criteria for the National Register of Historic Places. 

No communities of minority or lower income populations are located in the vicinity of the site. 

mxre 2.e “0 w29r !?dies of? t!le p j m t  site. 

The project is not associated with a delineated 100-year flood plain. 

Grazing resource losses would be small. Low potential effect on other potential uses. 

The alternatives have been designed with pollution prevention in mind and include mitigative measures to minimize pollution. 

The small size of the project would result in little change in labor force, housing demand, or additional infrastrucme. 

The level of service for the county road would not change. 

Electrical power demands of pumps are relatively low. Water will be trucked to the site. 

The site is in a remote location, is not visible from the state highway, and can be seen from only one residence. 

No wetlands are located on the Hoe Creek property, 
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TABLE 3.1 (Continued) 
SUMMARY OF EXPECTED ENVIRONMENTAL EFFECTS FOR HOE CREEK UCG TEST SITE REMEDIATION"' 

Resource 
Air Sparging with 

Bioremediation 
Continuation of Annual Pump 

Excavation and Treat No Action 
Detailed Evaluation of Resources 
Air quality 

Short term No major effect (NME). Small 
increases in fugitive dust would 
occur from soils disturbance. 

Under some conditions, fugitive 
dust would be a nuisance to the 
nearby resident. NME from vehicle 
emissions. to the AQD WDEQ. 

Same as air sparging for fugitive 
dust. Air emissions of benzene are 
below levels of concern according 

NME 

Long term Nh4E 
Geology 

Short term Air sparging would not change the 
site hydrology. NMJ3 on 
downgradient users. 

Long term NME 

NME NME NME 

Temporary change in site hydrology 
due to dewatering of aquifer around 
pits, and shortly after until 
equilibrium in aquifer is reached. 

Cone of depression would not affect 
any nearby water wells or recharge 
to Hoe Creek. 

NME 

Mineral resources in the area of 
excavation would be permanently 
removed. 

NME NME 
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TABLE 3.1 (Continued) 
SUMMARY OF EXPECTED ENVIRONMENTAL EFFECTS FOR HOE CREEK UCG TEST SITE REMEDIATION' 

Air Sparging with Continuation of Annual Pump 
Resource Bioremediation Excavation and Treat No Action 
Detailed Evaluation of Resources 
Human health 
and safety 

Short term No risk or threat to human health 
from inhalation of benzene vapors. 
Safety risk from construction 
activities is minimal. 

Long term r n E  

Noise 
Short term Noise would not have any major 

affect on nearby residents. 

Long term NME 

Risk to workers health and safety 
would be minimized by close 
adherence to site health and safety 
plan. 
M E  

Construction activities would 
produce noise that may be 
unacceptable to one nearby 
residence. 
NME 

No risk or threat to human health 
from inhalation of benzene vapors. 
Safety risk from construction 
activities is minimal. 
NME 

Noise would not have any major 
affect on nearby residents. Pumps 
would be housed in a building and 
run by electrical power. 
NME 

NME 

Institutional controls 
would be maintained to 
prevent uses of 
groundwater resource. 

Noise would not have any 
major affect on nearby 
residents. 

NME 
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TABLE 3.1 (Continued) 
SUMMARY OF EXPECTED ENVIRONMENTAL EFFECTS FOR HOE CREEK UCG TEST SITE REMEDIATION"' 

Air Sparging with 
Resource Bioremediation 

Continuation of Annual Pump 
Excavation and Treat No Action 

~~ ~ 

Detailed Evaluation of Resources 
Soils 

Shoit term 

Long term 
Solid and 
hazardous waste 

Short term 

Long term 
Threatened and 
endangered 
species 

Short term 

Long term 

No loss of topsoil resources 

No loss of soil productivity 

No loss of topsoil resources, 
erosion and sediment controls 
would prevent transport of 
contaminated soils off site. 
No loss of soil productivity 

No loss of topsoil resources NME 

No loss of soil productivity NME 

All solid and hazardous wastes 
would be disposed of off site in 
accordance with state regulations. 

All solid and hazardous wastes 
would be disposed of off site in 
accordance with state regulations. 

NME NME 

All solid and hazardous wastes 
would be disposed of off site in 
accordance with state regulations. 

NME 

NME NME 

NME. No report of T&E species in 
the project vicinity the project vicinity the project vicinity species in the project 

NME. No report of T&E species in NME. No report of T&E species in NME. No report of T&E 

vicinity 
NME NME NME NME 
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TABLE 3.1 (Continued) 
SUMMARY OF EXPECTED ENVIROP&i.ENTAL EFFECTS FOR HOE CREEK UCG TEST SITE REMEDIATION"' 

Air Sparging with Continuation of Annual Pump 
Resource Bioremediation Excavation and Treat No Action 
Detailed Evaluation of Resources 
Vegetation 

Short term NME. Minimil loss of forage 
production. 

Long term Reclamation would result in no loss 

and wildlife grazing. 
of ferage pi&ucdoti for livestock 

Water resources 
Short term .NME of surface water. 

Groundwater monitoring would 
affect less than 7 percent of 
groundwater flow, 

Long term Groundwater quality would be 
improved through treatment of 
groundwater contaminants 

Forage loss on site would be ' 
compensated by increased forage 
production along Hoe Creek 
resulting from discharge of water 
from excavation of pits. 
Reclamation would result in no loss 
of forage production for iivestocic 
and wildlife grazing. 

Surface and groundwater flows at 
the site would be reduced during 
construction. Dewatering would be 
a positive affect on surface water in 
Hoe Creek. Erosion control 
structures would prevent sediment 
and contaminant transport into Hoe 
Creek 

Groundwater quality would be 
improved through removal of 
contaminant source material 

Positive affect of water available for 
plant growth in areas where 
groundwater is being spray 
evaporated. 

Reclamation would result in no loss 
of forage production for livestock 
and wildlife grazing. 

Groundwater quality would be 
improved and movement of 
contaminants off site would be 
controlled. Removal of 
groundwater would not affect 
nearby wells. Treated groundwater 
discharge would increase available 
surface water resource in Hoe 
Creek. 
Pump and treat would continue until 
such time water quality meets pre- 
test conditions, or is no longer a 
threat to human health and,the 
environment. I '  

NME 

Reclamation would 
restore loss of forage 
production for livestock 
and wildlife grazing. 

The intent of the 
agreement between DOE 
and WDEQ may not be 
meet. The DOE may be 
subject to litigation or 
fine under Section 401 of 
t!e Clean Water Act 

The intent of the 
agreement between DOE 
and WDEQ may not be 
meet. The DOE may be 
subject to litigation or 
fine under Section 401 of 
the Clean Water Act. 
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TABLE 3.1 (Continued) 
SUMMARY OF EXPECTED ENVIRONMENTAL EFFECTS FOR HOE CREEK UCG TEST SITE REM13DIATIONd 

Resource 
Air Sparging with 

Bioremediation 
Continuation of Annual Pump 

Excavation and Treat No Action 
Detailed Evaluation of Resources 
Wildlife 

Short term 

Long term 

Cumulative 
environmental 
consequences 

Short term 

NME. Loss of 12 ac (5 ha) of big 
game habitat and forage. 

NME. Small increase in hunting 
opportunities, 

NME 

NME. Loss of 40 ac (16 ha) of big ' NME. Improved quality of big 
game habitat and forage may be game habitat and forage may occur 
offset by improved habitat quality onsite. 
along Hoe Creek. Reduced wildlife 
use caused by human activity in the 
area. 
W E .  Small increase in hunting 
opportunities. opportunities. 

NME. Small increase in hunting 

NME. Localized change in 
groundwater would not affect other 
groundwater use in the area. 
Increased water in Hoe Creek 
would be a positive affect. 

NME. Increased water in Hoe 
Creek would be a positive affect. 

NME. Dedreasein 
wildlife use of 12 ac (5 
ha) due to human 
activities associated with 
revegetation. 

NME. 

Water wells and surface 
waters off site have not 
been affected by the Hoe 
Creek site. Institutional 
controls would warn 
other parties that water 
wells/ mining activities 
should not occur on this 
property. 
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Air Sparging with continuation of Annual Pump 
Resource Bioremediation Excavation and Treat No Action 
Detailed Evaluation of Resources 

Long term NME NME NME Water wells and surface 
waters off site have not 
been affected by the Hoe 
Creek site. Institutional 
controls would warn 
other parties that water 
welldmining activities 
should not occur on this 
Property. 

d Assumes that mitigation measures described in Section 3 have been implemented. 
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3.2.1 Biodiversity 

The Hoe Creek test sites are located in an area of similar topography, vegetation, and 
wildlife habitat as the surrounding land. Loss of habitat would occur for a short term during 
construction activities but would not be expected to affect wildlife due to the similar type of 
vegetation on the areas of the property that would not be affected by remediation activities, 
and the large expanse of undeveloped land around the site. 

3.2.2 Cultural Resources 

A review of records on May 23, 1997 showed no sites meeting the criteria of eligibility 
for the National Register of Historic Places (NRHP) would be affected by UCG test site 
remediation as planned. Letters from the Wyoming State Archives and Historical Department 
(1979) and the Wyoming Recreation Commission (1979), stated that no historic sites would 
be impacted by the Hoe Creek UCG test sites. A cultural resources inventory was conducted 
by North Platte Archaeological Survey on August 1, 1991. It was determined that no 
archeological resources would be affected at the DOE site. The report was reviewed by the 
SHPO and a letter granting formal site clearance was sent to the DOE. If any cultural 
materials are discovered during construction, work in the area would be halted immediately 
and the BLM, WDEQ staffs and SHPO staff would be contacted. Work in the area would 
not resume until the materials were evaluated and adequate measures for their protection were 
taken. 

3.2.3 Environmental Justice 

Gillette, Wyoming is the nearest town to the Hoe Creek site. Gillette is located 23 miles 
The project would not have north (37 km). It has a population of about 17,600. 

disproportionate adverse effects on any minority or low income population. 

3.2.4 Flood Plains 

The proposed project would not be associated with a delineated 100-year flood plain. 
The nearest su.rface water body is Hoe Creek, an intermittent stream 0.5 mi (0.8 km) south, 
and downgradient of the site. 

3.2.5 Land Use 

The project site is located on land under the stewardship of the BLM, which manages 
both the surface and mineral rights. A series of temporary use permits were issued by the 
BLM for the in situ coal gasiiication projects at Hoe Creek 1 and 2 in the mid- to late-1970s. 
In 1979, a change in the law brought the Hoe Creek 3 UCG experiment under WDEQ 
regulations. On August 13, 1979 WDEQ approved a research and development license 
(R&D License No. RD1) for the Hoe Creek project, and a performance bond was placed with 
the State should any reclamation of the site become necessary (GilbedCommonwealth, Inc. 
and James M. Montgomery, Inc., 1991a). Upon the completion of site remediation the BLM 
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may sell the surface rights of the property- If this takes place the land use would likely remain 
as livestock grazing. 

Grazing rights are leased to a local rancher. The range condition of the site is fair to 
moderate and approximately 1.5 to 20 ac (6 to 8 ha) of land would be required to support one 
animal unit for one month (AUM). Even if all grazing at the site were to cease, the loss of 
4 to 5 AUMs would not be considered a major effect for livestock or wildlife grazing 
compared to the large amount of grazing land surrounding the site. 

The project would not be located on or near any prime farmland. No change in land 
ownerdup would occur as the result of site remediation. No active mining claims are located 
on the property. A statement on the plat maps in the BLM office in Cheyenne, Wyoming 
identifies that groundwater quality could be affected, and no water wt% drilling is allowed 
until the DOE has proven that the aquifers are not polluted (Weaver, 1997). 

3.2.6 Pollution Prevention 

Pollution that would result from the proposed action or its alternatives could include air 
pollution, water pollution, sadid waste, and, in some cases, hazardous waste. Cleaning up 
water pollution is the main aim of the DOE in this effort. The levels of air pollution and waste 
generated by each of the alternatives are somewhat different, however, in all cases the 
alternatives include mitigative ~neasures to minimize pollution. The possible pollution effects 
of each alternative are evaluated in Sections 3.3 through 3.12. 

3.2.7 Socioeconomics 

A change in the work force would not be expected from the construction phase of the 
proposed action or the pump and treat alternative. Several temporary construction jobs 
would be created for the excav,ation alternative, and several local businesses in Gillette would 
benefit h m  materials purchases. No major changes would occur in the labor force, need for 
housing, or need for additionall infrastructure currently in place in Campbell County. 

3.2.8 Transportation 

An increase in transportation would be expected to occur for a short time during 
construction of the proposed action or the alternatives to the proposed action. The access 
road to the site is a gravel road. The increased amount of travel would not change the level 
of service for the county road. 

3.2.9 Utilities 

Electrical power is available to the site. Water required for construction activities would 
be trucked to the site as needed. Potable water for drinking purposes would be provided to 
the site as bottled water. 
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3.2.10 Visual Resources 

The project site is in a remote area of the county and remedial activities would not be 
visible from State Highway (SH) 59. The site is visible from only one residence. 

3.2.11 Wetlands 

No wetlands are located on the Hoe Creek property. The nearest wetlands are located 
along Hoe Crekk approximately 2,000 ft (610 m) south of the project area. Hoe Creek is an 
intermittent drainage and the effects of the remedial alternatives on the surface waters and any 
wetlands that may be temporarily created during dewatering activities are discussed in 
Section 3.10. 

3.3 AIR QUALITY 

3.3.1 Existing Environment 

The climate is semi-arid, with wide variations in temperature and precipitation between 
summer and winter seasons. Winter temperatures average around 26 degrees Fahrenheit (OF) 
(-3 degrees Centigrade ["C]) and summer temperatures average around 65°F (18°C). 
Annual precipitation averages 15.8 in (40 cm). Approximately 50 percent of the moisture 
occurs during the growing season from April through early July. The prevailing winds are 
from the southwest with strongest wind velocities recorded in the spring (Dames & Moore, 
Inc., 1996b). . 

All areas within Campbell County are in attainment with primary pollutant standards. Air 
pollutants in the region primarily are from fugitive dust and vehicle emissions. Fugitive dust 
is measured in terms of particulate matter 10 microns or less in diameter (PM,,). 

3.3.2 Environmental Consequences 

Changes to air quality would be considered a major impact if they resulted in contributions 
to an existing or projected air quality violation, or resulted in a nuisance to neighboring 
residents. The air pollutants that were considered for the proposed action and alternatives 
included hgitive dust fiom construction activities, fugitive dust from disturbed areas, carbon 
monoxide emissions from process and construction equipment, and benzene vapors from 
contaminated groundwater that would be brought to the surface. 

3.3.2.1 Proposed Action 

The quantity of fugitive dust emission was estimated using the results of an EPA study 
in which the amount of fbgitive dust was determined to be proportional to the area of ground 
surface disturbed and the duration of the construction activity ( U . S .  Environmental Protection 
Agency, 1985). The study estimated that uncontrolled fugitive dust from ground-disturbing 
activities expressed as PM,, was 55 Ib/ac/day (9.2 kg/ha/day). 
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The total area of soil disturbance for construction of the air sparging system, new air 
compressor building, and soill stockpile area would be approximately 2 ac (0.8 ha). If dust 
is not controlled, this would result in a direct, short-term effect of producing about 110 lb 
(50 kg) of PM,, emissions per day. This volume of soil loss would not contribute to an 
existing or projected air quality violation, or be expected to result in a nuisance to nearby 
residents. However, dust emissions would be mitigated in the following ways: 

e The proposed action described in Section 2.2 includes the use of water or chemicals 
to stabilize the surface of disturbed soils and reduce wind erosion. These measures 
reduce the amount olf fugitive dust by 50 percent or more (U.S. Environmental 
Protection Agency, 1!385). 

Each area of disturbmce would be surrounded by a vegetative cover that would 
minimize wind erosioin. 

The soil disturbance would occur in multiple small area rather than a single large area. 
Therefore, the volume of emissions near any site would be small. 

The air sparging equipment would be powered by electricity and no carbon monoxide 
emissions would be generated on the site. Air emissions from vehicles would occur for a 
short term during installaticw of the air sparging system and during maintenance and 
monitoring activities. However, these fugitive dust and carbon monoxide emissions would 
be temporary ,and would dissipate quickly. 

Site revegetation following remediation would again result in the short-term production 
of up to 110 lb (50 kg) of PM,, emissions per day. However, the actual emissions would be 
lower because of the small sjze of each disturbed area and the use of erosion control measures 
during implementation activities. As described in Section 2.2, the revegetation plan prescribes 
the use of straw mulch, which would reduce dust emissions from disturbed areas until a 
vegetative cover was established. 

3.3.2.2 Excavation Alternative 

Air pollutants associated with the excavation alternative would include carbon monoxide 
emissions from vehicles and heavy equipment, and fugitive dust emissions from the roads, 
excavation, and stockpile areas. Air emissions would occur during construction, and would 
cause direct, short-term effects only to the immediate area around the Hoe Creek site. No 
long-term or indirect effects were identified. 

The construction project -would last for about 4 years and would disturb a total area of 
4.0 ac (16 ha). Individual areas of disturbance would range in size from 1.5 to 14 ac (0.6 to 
5.7 ha). The uncontrolled disturbance of 40 ac (16 ha) would result in 2,200 lb (1,000 kg) 
of PM,, emissions per day. However, actual emissions would be lower for the following 
reasons: 
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Water or chemicals would be used to stabilize the surface of disturbed soils and 
reduce wind erosion. These measures reduce the amount of fugitive dust by 50 
percent or more (U.S. Environmental Protection Agency, 1985). 

Disturbance to the entire 40 acres would occur for only a portion of the 4-year 
construction period. 

- According to the plan prepared by Dames & Moore, Inc. (1996a), remediation 
initially would focus on the Hoe Creek 2 site. Fugitive dust emissions during this 
phase would be produced only from disturbances of this 14 ac (5.7 ha) site, plus 
supporting stockpile, staging, and holding areas. 

- When excavation of the Hoe Creek 2 site was completed, &e excavation at the 
Hoe Creek 3 site would begin. During this period, clean materials from the Hoe 
Creek 3 site would be deposited in the Hoe Creek 2 site hole and the en&e 40 
acres would produce fugitive dust emissions. 

- Once the Hoe Creek 2 site hole was filled, revegetation would be implemented 
promptly. During this phase, fugitive dust emissions would be produced only 
from the 11.5 ac (4.6 ha) Hoe Creek 3 site and supporting facilities. 

The ambient standard for PMlO is 50 yglm3. Air measurements would have to be taken 
during construction to ensure that ambient standards were not exceeded. Contingency 
measures would be included in the project plan, and would be implemented as necessary to 
ensure that an air quality violation did not occur. This could include suspension of 
construction activities until atmospheric conditions contributing to the violation potential 
subsided. 

There are no other major sources of carbon monoxide emissions in the vicinity, and 
ambient levels.of carbon monoxide are very low. The winds that are common throughout the 
year would rapidly disperse carbon monoxide emissions from vehicles. Therefore, carbon 
monoxide emissions from the excavation alternative would not be expected to reach levels 
that would result in a violation of air quality standards. 

. The factors considered to determine nuisance effects from fugitive dust and vehicle 
emissions were the proximity of neighbors, prevailing winds, and effectiveness of mitigation 
measures. Fugitive dust and vehicle emissions would seldom be a nuisance to nearby 
residents for the following reasons: 

0 Only one residence is located in the area. This home is northwest of the site, about 
0.2 mi (0.4 km) from the nearest area of disturbance. Considerable dispersion of 
fugitive dust and vehicle emissions would occur before they reached the residence. 

0 Prevailing winds in the area are fiom the north and west. Therefore, emissions usually 
would be blown away from, rather than toward, the residence. 
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* Mitigation measures such as watering or use of chemical soil binders would reduce 
the amount of fugitive dust by 50 percent or more (U.S. Environmental Protection 
Agency, 1985). 

Fugitive dust may be a nuisance to the nearby residents during windy days or days when 
the wind blows from the project site toward the house. When a nuisance situation was 
identified, contingency measures in the project plan would be implemented. This could 
include suspekion of construction activities until atmospheric conditions causing the nuisance 
condition subsided, 

Air emissions during site revegetation following remediation would be similar to those 
described for the proposed action. Disturbance of the entire 40 acres (16 ha) of soils for 
revegetation would result in the short-term production of up to 2,200 lb~l,O00 kg) of PMlO 
emissions per day. However, the actual emissions would be lower because revegetation of 
the two sites would not occur concurrently and erosion control measures would be used 
during revegetation. Straw mulch would protect disturbed areas until a vegetative cover was 
established. 

3.3.2.3 Pump and Treat Alternative 

The pump and treat alternative is similar in scope to the interim pump and treat action 
conducted in 1992. An EA was conducted for the Hoe Creek groundwater pump and treat 
project (U.S. Department of Energy, 1992), and no major effects were identified for air 
quaJity. Dust emissions woulld cause direct, short-term effects and would dissipate quickly. 
AU of the groundwater pumps would be electrically operated and there would be no carbon 
monoxide emissions. 

Under this. alternative, groundwater would be spray-evaporated into the air. Discussions 
were held with the Air Quality Division (AQD) of the WDEQ relative to the benzene 
remaining in the filtered groundwater when it was spray atomized. The AQD found the air 
emissions from benzene would be insignificant in rate and impact (U.S. Department of 
Energy, 1992). Based on prior analyses, the maximum concentration of benzene in the 
groundwater pumped from any well is 1,OOO ppb. The WDEQ evaluated the amount of 
benzene that would be discharged into the air from pumping 13 wells for 120 days over a 
16-ac (6.5-hectare) area. Tlne maximum concentration of gaseous benzene in the air in the 
discharge zone was estimated to be 4.5 pg/m3 per minute. This is well below the 
time-weighted average (TWA) for air-borne occupational exposure to benzene of 32 mg/m3. 
As a result, the WDEQ has waived air permitting requirements for this action with the 
conditions that: 

e The spray atomization system not be operated more than 120 days per year; 

* 

* 

The benzene content of the system effluent (treated water) not exceed 5 ppb; and 

The results of effluent sampling be provided to WDEQ for their review. 

3-14 

1 



3.3.2.4 No Action Alternative 

Under the no action alternative, the existing pump and treat system would be removed. 
The land disturbed by these facilties would be reclaimed. Fugitive dust and carbon monoxide 
emissions would be expected to occur for a short term during reclamation activities, but they 
would be quickly dispersed. 

3.4 GEOLOGY 

3.4.1 Existing Environment 

The Eocene-aged Wasatch Formation underlies the Hoe Creek site. ,This formation dips 
gently westward at 2 to 3 degrees at the site. The stratigraphy of this formation has been 
subdivided and described by GilbertKommonwealth, Inc. and J.M. Montgomery, Inc. (1991a) 
and Dames & Moore, Inc. (1996a and 1996b) into six hydrostratigraphic units that are named 
according to lithology or their location relative to the Felix 1 and 2 coal seams. The upper 
portion of this formation was subdivided to better describe lithologic, hydrogeologic, and 
contaminant-related characteristics of this site. As shown on Figure 1.3, in descending order 
from the surface, units are as follows: 

The overburden consists of clay, silt, and discontinuous sand lenses and is about 35 ft 
(1 1 m) thick. 

The channel sand unit consists of about 20 ft (6 m) of silty sandstone underlain by 40 
ft (12 m) of sandstone, which is underlain by about 5 ft (1.5 m) of claystone. Depths 
to the channel sand in the test area range from 50 to 100 ft (15 to 30 m). The channel 
sand outcrops to the south and east within 500 ft (152 m) of the site boundary. 

The Felix 1 coal seam is about 10 ft (3 m) thick. The Felix 1 coal seam ranges in 
depth from 80 to 130 ft  (24 to 40 m). It outcrops to the east and south within 
1,OOO ft (305 m) of the site boundary. 

The interburden consists of an approximately 15- to 30-ft (4.5- to 9-rn) thick sand 
bounded by an upper and lower claystone bed, both about 3 to 4 ft (1 m) thick. 

The Felix 2 coal seam is about 25 ft (7.6 m) thick. The Felix 2 coal seam ranges in 
depth from 110 to 160 ft at the site. It outcrops approximately 1200 ft (365 m) south 
on the site boundary of Hoe Creek. 

The underburden consists of interbedded clay stones and sandstones. 

The depth to the bottom of the Felix 2 coal is approximately 155 ft (47 m) at the Hoe 
Creek 2 site and 185 ft (56 m) at the Hoe Creek 3 site. 

The Felix 1 and 2 coal seams contain two sets of cleats or vertical fractures, oriented at 
approximately N 70 degrees E and N 29 degrees W. The northeast-oriented fractures may 
be synthetic to a northwesthoutheast-oriented set of regional fractures or fault zones that are 
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thought to affkct groundwater drainage in the Hoe Creek area (Dames & Moore, Inc., 1996a 
and 1996b; U.S. Army Corps of Engineers, 1997). 

Hot gases from the UCG tests rose through both sets of fractures and emplaced high 
concentrations of the contamixlants of concern in the upper portions of the Felix 1 and 2 coal 
seams. The northeast set appears to be more continuous and may have provided a primary 
pathway for contaminant dispersion during and after the gasification experiments when the 
hydrostatic pressure in the lburn cavities exceeded the pressures in the Felix 2 coal seam 
(Dames & Moore, Inc., 1996a and 1996b; US.  Army Corps of Engineers, 1997). 

All experiments were targeted in the Felix 2 coal seam. However, the affected materials. 
at all sites, including areas that have subsequently collapsed into the actual burn cavities, 
extend into other overlying stratigraphic units (Dames & Moore, Inc.,y996a). 

The cavity at the Hoe Creek 1 site was estimated to be 16 ft (5 m) by 35 ft (10 m) and 
included the Felix 2 clod seam and the lower portion of the interburden. During the 
test, no extensive roof collapse was detected and it is believed that only the Felix 2 
coal seam was affected. Contaminants of concern have not been detected in high 
concentrations at this site, and it is inferred not to be a contaminant source area. 
Therefore, this site has not been targeted for remedial actions. 

The cavity at the Hoe Creek 2 site includes the Felix 2 coal seam, the interburden, the 
Felix 1 coal seam, and the lower portion of the channel sand. Post-test coring 
indicated a rubble-filled cavity approximately 75 ft (23 m) long by 50 ft (15 m) wide. 
The Hoe Creek 2 burn cavity subsided to the surface in the spring of 1994. Coring 
performed in 1994 indicated that the maximum extent of the burn reaction in the Felix 
1 may be approximately 135 ft (40 m) long and 53 ft (16 m) wide. Groundwater 
extracted from these units contained elevated levels of contaminants of concern. This 
site and the surrounding area are considered a source area. 

0 The cavity at the Hoe Creek 3 site extends into portions of the entire stratigraphic 
interval, and the surface area above this site has subsided. Post-burn coring revealed 
a rubble-fded cavity about 170 ft (52 m) long and 56 ft (17 m) wide. Coring 
performed by Dames & Moore in 1994 indicated that the maximum extent of the burn 
was approximately 195 ft  (60 m) long by 90 ft  (27 m) wide in the Felix 1 unit. 
Surface subsidence occurred within approximately 30 days after the burn was 
completed. The site was filled in and there is little or no risk of further subsidence. 
This site and the surrounding area are considered a contaminant source area. 

A comment on the draft EA fxom the Wyoming State Geological Survey expressed concern 
that the geologists involved in performing this EA be certified per the requirements of the 
Wyoming Geologists Practice Act passed in June, 1997 (Glass, 1997). All of the geologic 
studies used as input for this E.A were prepared prior to the active date of this Act, however, 
the following registered Pro€essional Geologists (PG) have provided input into this EA: 
James K Theye, PG, project hydrogeologist for Dames and Moore; Thomas D. Liefer, PG, 
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geologist for the U.S. Army Corps of Engineers; and Mark H. Thomas, PG, geologist for 
EG&G Washington Analytical Services, Inc. 

3.4.2 Environmental Consequences 

Major impacts to the Hoe Creek property’s geology were defined as a permanent change 
in the hydrogeologic properties of the site that could adversely affect downgradient users of 
groundwater.. 

3.4.2.1 Proposed Action 

Air sparging would not have any major effect on site hydrogeologybecause very little 
groundwater would be removed from the subsurface. Therefore, no major impact is 
expected. The effects this alternative would have on the migration of contaminants in 
groundwater are discussed in Section 3.11.2.1, 

3.4.2.2 Excavation Alternative 

Dewatering, or lowering the water table within a localized area around the site for 
excavation, would temporarily change the regional hydraulic gradient. This potentially could 
remove groundwater discharges into Hoe Creek and nearby springs, thereby reducing or 
eliminating surface water flow in these areas. These effects would occur during excavation 
and for a short time after site reclamation. They would not have any major, long-term effect 
on regional hydrology. 

Following excavation, treated source materials that were crushed as part of the treatment 
process would be placed in the excavation below the water table. This action would 
substantially change hydraulic properties within the excavated area, However, it would not 
cause a major effect on regional hydrology over the long term. 

The potential for future mineral resource recovery in the proposed excavation areas is 
remote. However, several mining claims have been staked on the Hoe Creek property in the 
past. These mined resources (the Felix 1 and 2 coal seams) would be permanently removed 
(destroyed) from potentially exploitable inventories. 

3.4.2.3 Pump and Treat Alternative 

The annual, short-term pump and treat action would not have any major effect on site 
hydrogeology.. A cone of depression would be formed around the point of dewatering and 
would prevent contaminants from migrating off the site. The cone of depression would not 
affect any nearby water wells, or water recharge to Hoe Creek. 

3.4.2.4 No Action Alternative 

The no action alternative would not result in any direct, indirect, short-term, or long-term 
effects to geology. The potential exists for future surface subsidence at the Hoe Creek 1 site. 

3-17 



However, this would be a geologic effect of the UCG test rather than the no action 
alternative. 

3.5 HUMAN HEALTH AND SAFETY 

3.5.1 Existing Environment 

Sampling data indicate that benzene is the primary contaminant of concern at the Hoe 
Creek site. However, as discussed in Section 1.1.2, other potential contaminants of concern 
also occur at the Hoe Creek site. Contaminants of concern are present in the groundwater 
and structural voids in the cwerburden and strata adjacent to the bum cavities (Dames & 
Moore, Inc., 1996a and 1996b). 

A screening-level risk analysis was conducted during the remedial alternatives evaluation 
(Dames & Moore, Inc., 1996a). The risk analysis defined current residential receptors as 
those individuals who live and work in proximity to the Hoe Creek UCG site. Inhalation of 
air-borne contaminants diffusing from vent wells and groundwater in the shallow aquifers 
would be the only pathways posing any potential threat to humans at the Hoe Creek site. The 
analysis concluded that “there is no current immediate threat to the health and safety of 
residents living in the area surrounding the Hoe Creek Site” (Dames & Moore, Inc., 1996a). 

The nearest water supply well is located at a private residence, northwest and upgradient 
fiom the site. This well is completed in a different (deeper) aquifer than the one that shows 
benzene contamhation. No contaminants have been found in this well. Therefore, no risk was 
identified in association with this well. 

There is no surface water on the site. The nearest surface water is Hoe Creek, and a 
spring located approximatel-y 1,800 ft (550 meters) south of the site. Hoe Creek is an 
intermittent stream that carries water for only a short time during the year. The spring located 
next to the creek is also seasonal and flows during part of the year. Contaminants have not 
been detected in Hoe Creek or the spring. Therefore, it was determined that contaminant 
exposure to humans through surface water is unlikely (Dames & Moore, Inc., 1996a). 

3.5.2 Environmental Consequences 

A major impact would occur if the contaminants of concern affected human health, or if 
construction or other remedial activities resulted in serious injury or fatality to the workers. 

3.5.2.1 Proposed Action 

The risk assessment determined that inhalation of air-borne contaminants diffusing from 
the vent wells and groundwater in the shallow aquifers would be the only pathway that posed 
a potential threat to humans at the Hoe Creek site (Dames & Moore, Inc., 1996a). A pilot 
study conducted at the Hoe Creek 2 site was performed to test the air sparging design from 
the fall of 1995 through the Eall1996. The results from this test indicated that a maximum 
concentration of 325 ppb benzene was present in the vent gas from well VW-3 and less than 
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15 ppb was present from the remaining four wells sampled (U.S. Army Corps of Engineers, 
1997). 

Since 1 part per million (ppm) equals 3.25 mg/d  (US. Department of Health and Human 
Services, 1990), the maximum benzene concentration in the air at the vent source is 
0.1 mg/m3. The TWA for occupational exposure to benzene is 32 mg/m3, or 100 times 
higher than the source concentration (U.S. Department of Health and Human Services, 1990). 
Ambient air benzene concentrations would be considerably lower than the source 
concentration because of dispersion and dilution. Therefore air-borne benzene would not 
present a threat or risk to human health (U.S. Army Corps of Engineers, 1997). 

The contractor responsible for system construction, operation, an$ maintenance would 
submit a site health and safety plan for approval prior to beginning work. The contractor 
would be responsible for conforming to all Occupational Safety and Health Administration 
(OSHA) requirements in 29 CFR Part 1910 Section 120, and CFR 29 Part 1926 Section 65 
related to “Hazardous Waste Site Operations and Emergency Response,” and CFR 29 
1910.1OO0, “Toxic and Hazardous Substances.” 

Procedures for operations and emergencies would be maintained on site along with 
material safety data sheets. Contact numbers and directions to emergency organizations 
would be maintained in the office trailer on site. Safety glasses, hard hats, and steel-toed 
boots would be required when working around equipment or when in the compressor 
building. Workers would be required to wear hearing protection when in the compressor 
building. With the use of proper safety equipment and compliance with the site health and 
safety plan, site remediation should not result in any major adverse effects to human health 
and safety. 

3.5.2.2 Excavation Alternative 

Construction activities would take place over a 4-year period, with extensive use of heavy 
equipment during day and night shifts, and increased traffic on Hoe Creek Road. Therefore, 
the health and safety plan would need to stress vehicular and equipment safety as well as 
safety associated with hazardous waste site operations. The use of personnel protective 
equipment would be the same as described in Section 3.5.2.1. The potential for accidents of 
this alternative is greater in comparison to all other alternatives due to the use of heavy 
equipment and night working conditions. 

The risk assessment determined that inhalation of air-borne contaminants diffusing from 
the vent wells and groundwater in the shallow aquifers would be the only pathway posing a 
threat to humans at the Hoe Creek site. This alternative would not have vent wells, and 
shallow groundwater would be intercepted and treated to remove contaminants of concern. 
However, workers would be exposed to any contaminants in the soil. The health and safety 
plan would have to address these issues. Further, the potential for workers to be exposed to 
contarninantswould be greater compared to all the other alternatives. 
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3.5.2.3 Pump and Treat Alternative 

The consequences for this alternative would be similar to those described for the proposed 
action dternative. No adverse health effects would be expected to occur from the water 
treatment system and spray atomizers. 

3.5.2.4 No Action Alternative 

Because no further remedial action would take place under this alternative, there would 
be no fiuther risk to workers. The vent wells would be closed, so they would not present any 
risk from air borne contamination. The nearest water supply well is completed in a deeper 
aquifer and has not shown evidence of contamination, Therefore, no risk ypuld be associated 
with groundwater contamination. 

3.6 NOISE 

3.6.1 Existing Environment 

Current noise at or near the site is generated by trflic on County Road 6041, and by 
quarterly groundwater monitoring activities. Noise from the monitoring activities consists 
of vehicles driving to and from the site during sampling sessions and the noise caused by a 
portable gasoline-powered generator. 

3.6.2 Environmental Consequences 

A major effect from noise is defined as a change in ambient noise levels that would 
interfere with normal lifestyles of residents near the project site. 

3.6.2.1 Proposed Action 

All noise effects would be direct and short term. The primary noise sources for the 
proposed action would be from vehicles transporting materials and personnel to the site, 
construction equipment used during the remediation phase, and operation of compressors, 
blowers, and pumps. The equipment evaluated for noise production during the construction 
and remediation phase included drill rigs for installation ofair sparging wells and monitor 
wells for the proposed action, and electric blowers or pumps that are part of the air sparging 
system Oncexemdiation was complete, noise would be generated by equipment removing 
the air sparging system and buildings and equipment moving stockpiled soil. 

The site is located in a remote area and there is only one nearby residence. Noise 
associated with the air sparging alternatives would be similar to the noise produced during 
the air sparging demonstration conducted by EG&G between 1995 and 1996 (U.S. Army 
Corps of Engineers, 1997). During this demonstration, the nearby residents did not express 
any problems with noise originating from the site. 
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There would be some daytime noise due to drill rigs and heavy equipment during the 
construction phase. During the remediation phase, most noise would be from the 
compressors and pumps associated with the project. Noise levels from this equipment would 
be very low, since the equipment would be electrically powered and enclosed in buildings. 
The use of generators is not anticipated. No major effect would be anticipated. 

3.6.2.2 Excavation Alternative 

All noise effects would be direct and short term. Noise associated with the excavation 
alternative would be caused by earth moving equipment operating for two shifts per day for 
2 years. Other noise would be from rock crushers during the remediation phase, and from 
vehicles transporting workers and equipment during the 4-year life oft& project. 

The earth moving and rock crushing noise could affect residents of the house 1,500 ft 
(460 m) from the project site. It would not be likely to affect other residents of the area. This 
alternative would have a major effect because operating heavy equipment for two shifts per 
day within 1,500 ft (460 m) of the residence could interfere with daily activity patterns. 

3.6.2.3 Pump and Treat Alternative 

All noise effects would be direct and short term. Noise from the pump and treat 
alternative would be similar to the noise generated during the pump and treat activities 
conducted between 1986 and 1994 (US. Department of Energy, 1992). During the 
construction phase, there would be noise from drill rigs and equipment used for well 
rehabilitation. During the remediation phase, the main noise source would be from vehicles 
transporting workers to and from the site. There would be no noise from generators because 
the equipment would be powered by electricity. The pumps would be located inside the well 
casings and should not generate audible sound. Once remediation is complete, noise would 
be generated by equipment removing the wells and buildings and equipment moving 
stockpiled soil. No major effect would be anticipated. 

3.6.2.4 No Action Alternative 

All noise effects would be direct and short term. Noise from the no action alternative 
would be similar to the existing situation. There would be noise from vehicles during periodic 
groundwater sampling and from a portable gas-powered generator used to operate pumps 
away from the existing electric supply. There would be a short-term effect from equipment 
used to revegetate the site. No major effect would be anticipated. 

3.7 SOILS 

3.7.1 Existing Environment 

The soils in the project area consist of sandy loams to clay loams that have formed from 
residuum and alluvium from interbedded sandstone and shales. The soils are moderately 
deep, have moderate permeability, and are moderately susceptible to water and wind erosion. 
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None of the soils were identified as highly erodible. The preliminary assessment report (U.S. 
Department of Energy, 1992) did not identify any surface contamination at the site, and the 
risk assessment concluded that there were no contaminant pathways for soils (Dames & 
Moore, Inc., 1996a). 

3.7.2 Environmental Consequences 

A mjor effect to soils would occur if the action resulted in the loss of topsoil from the 
areas disturbed during construction, or if disturbance of the land caused a loss of soil 
productivity. 

3.7.2.1 Proposed Action 

All soil effects would b e  direct and short term. Soil disturbance would occur on 
approximately 2.0 ac (0.8 ha)’ of land that would be affected by the air sparging wells, new 
compressor building, and soil stockpile area. Soil productivity would temporarily decrease 
on these lands during remediation, but would be restored by post-project reclamation. 

Salvage of the topsoil from disturbed areas would be essential for successful reclamation 
Therefore, prior to constructioa, the topsoil on these areas would be stripped and stockpiled. 
The topsoil piles would be marked and protected from wind and water erosion by establishing 
a temporary vegetative cover. This could include both seeding and moisture addition. The 
stockpiles would be monitored for erosion and, if required, protective measures such as silt 
fences or straw bales would be used to prevent loss of topsoil. 

During reclamation, the topsoil would be spread on the disturbed areas, reseeded, and 
protected with straw mulch unltil a vegetative cover was established. Retopsoiled areas would 
be tested for available nutrients, and fertilizer applied as need. No long-term loss of topsoil 
or soil productivity would occur. 

3.7.2.2 Excavation Alterna.tive 

This alternative would disturb approximately 40 ac (16 ha) of land for excavation of the 
pits, stockpile areas, and remediation facilities. All soil effects would be direct and short term. 

The topsoil would be stripped, stockpiled, maintained, and used in reclamation as 
described in Section 3.7.2.1. A short-term productivity loss would be expected during the 
construction, but would be restored by post-project reclamation. 

3.7.2.3 Pump and Treat Alternative 

The pump and treat alternative would not result in any new areas of disturbance except 
for the installation of four new dewatering wells. Topsoil stripped from these areas would 
be added to the topsoil stockpile already on the site from the pump and treat operation in 
1989 and 1992. No loss of soil productivity is expected to occur if the topsoil is protected 
from wind and water erosion, and is used in reclamation as described in Section 3.7.2.1. 
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3.7.2.4 No Action Alternative 

Areas previously disturbed would be topsoiled and reclaimed as described in 
Section 3.7.2.1. No short-term, long-term, or indirect effects to the soil resource would be 
expected. 

3.8 SOLID AND HAZARDOUS WASTE 

3.8.1 Existing Environment 

Currently, the only potential solid wastes projected to be on the site would be well refuse 
and general rubbish, both of which would be disposed of at the Campbell Gounty landfill. The 
only hazardous waste known to occur on the site would be granulated activated carbon 
(GAC), which was used to treat discharge water during the previous pump and treat and air 
sparging activities. 

3.8.2 Environmental Consequences 

A major effect with regard to solid and hazardous waste is defined as a change that would 
cause a violation of hazardous waste laws. 

3.8.2.1 Proposed Action 

No major effect would be anticipated from the proposed action, and all effects to solid 
and hazardous waste would be short term. Potential hazardous wastes resulting from the 
proposed action would include GAC from the existing pump and treat system; GAC used to 
treat monitoring well purge water; and oil, lubricant, fuel, and antifreeze generated during 
maintenancx of construction vehicles and equipment. The GAC would be sent to a recycler 
in accordance with all applicable regulations for handling, transporting, and disposing of the 
material. The contractor would be required to properly dispose of vehicular wastes according 
to WDEQ regulations. 

3.8.2.2 Excavation Alternative 

No major effect would be anticipated from the excavation alternative. Similar types of 
waste as generated by the proposed action would be produced. However, greater amounts 
of GAC and vehicular wastes would be generated. Disposal of these materials would be the 
same as for the proposed action. 

3.8.2.3 Pump and Treat Alternative 

No major effect would be anticipated from the pump and treat alternative. Solid and 
hazardous wastes would be similar to those for the proposed action. 
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3.8.2.4 No Action Alternative 

No major effect would be anticipated from the no action alternative. Except for general 
rubbish, no solid waste would be generated. Some GAC may be used to clean purge water 
f?om the monitoring wells. It would be disposed of as described under the proposed action 
alternative. 

3.9 THREATENED AND ENDANGERED SPECIES 

3.9.1 Existing Environment 

The Endangered Species 14ct requires that Federal agencies consult with the USFWS to 
determine whether species listed as threatened or endangered, species proposed for listing, 
or designated critical habitat for listed species, occur on or near a proposed Federal project 
site. The DOE consulted with the USFWS, Wyoming Game and Fish Department, and 
Nature Conservancy’s Wyoming Natural Diversity Database (WNDD) to determine which 
species of concern might be affected by the proposed remediation and reclamation. The 
agencies indicated there are no records of federally listed threatened or endangered species 
occurring on the project site and there is no designated critical habitat in the area. No 
concern was expressed regarding state-listed species in the consultation letters. (Ramirez, 
1997; Collins, 1997; Gianakcs, 1997). 

The USFWS indicatled concern for the endangered black-footed ferret and two 
candidate species, moitintain plover and swift fox. Candidate species are species for 
which the USFWS has sufficient data to propose for listing, but has not done so. 

e The Wyoming Game and Fish Department indicated a concern for the threatened bald 
eagle, but deferred judgment on this species to the USFWS, which indicated bald 
eagle is not a concern. 

0 The WNDD indicated it had no records of threatened, endangered, or candidate plant 
or animal species occurring in the project vicinity. However, the WNDD indicated 
that no recent surveys have been performed there. The WNDD did not identify any 
specific species that may occur in the area. 

This section addresses the four species specifically identified in the consultation with the 
agencies. 

Bald eagles would be molst likely to be found in the project area during the winter and 
during spring and fall migrations. Eagles perch in large trees at all times of the year. During 
the winter, they use communal roost trees on a regular basis to spend the night and to escape 
from severe weather. Because there are no trees on the project site, it does not provide 
perching or roosting opportuiiities. There are power poles that could be used for perching 
adjacent to the site, and bald mgles may occasionally hunt on the project site. 
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Black-footed ferrets reside in prairie dog colonies where the burrows are used for dens. 
The ferrets feed almost exclusively on prairie dogs (Fagerstone, 1987). No prairie dog 
colonies are found on or near the site. Therefore, the black-footed ferret is unlikely to occur 
on the site. No black-footed ferrets have been observved at the site. 

Mountain plovers prefer to nest on bare ground in heavily grazed grassland sites with 
sparse vegetation (Ryder, 1980). They may be associated with prairie dog colonies (Knowles 
et al., 1982). The project site is within the mountain plover’s range. Based on an April 1997 
site reconnaissance, the project site and most of the surrounding area is in fair to good range 
condition with sparse vegetation and a fair amount of bare ground present. Therefore, the 
area can be considered potentially suitable mountain plover habitat. A mountain plover 
survey was conducted in August 1997, on and adjacent to the project site. No mountain 
plovers were observed during the survey or have been sighted at the sit;& in its immediate 
Vicinity. 

Swift foxes occupy a wide variety of grassland communities, including those in the 
Powder River Basin (Scott-Brown et al., 1987). The project site and surrounding area are 
potentially suitable swift fox habitat. However, no swift fox sightings have been reported 
from the area. The Wyoming Game and Fish Department have not observed any denning 
areas in the vicinity of the Hoe Creek site (Spears, 1997). 

3.9.2 Environmental Consequences 

A major effect to threatened and endangered species would result in a determination that 
the project may affect a population of a listed, proposed, or candidate species or affect a 
designated critical habitat. 

3.9.2.1 Proposed Action 

The USFWS determined that the proposed action would not adversely affect Federally 
threatened aqd endangered species or any designated critical habitats (Ramirez, 1997). 
Additionally no major effects to candidate species would be anticipated from the proposed 
action. 

There would be no effects to black-footed ferret because suitable habitat is lacking on the 
site. 

There are no bald eagle perch or roost trees on the property. However, bald eagles may 
occasionally perch on power poles that border the site. Human activity on the site during 
project construction may inhibit bald eagles from using the site during the construction period. 
However, wintering bald eagles hunt over very large areas and may be found foraging over 
10 mi (16 km) from overnight roost sites (Northern States Bald Eagle Recovery Team, 1983). 
The temporary loss of this smaU amount of eagle foraging area is unlikely to affect bald eagles 
using the project vicinity. 

No mountain plovers have been reported from the project vicinity (Gianakos, 1997; 
Spears, 1997). However, if mountain plovers nest in the area, disturbance resulting from 
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project development could cause an indirect, short-term effect from the loss of about 12 ac 
(5 ha) of potentially suitable habitat. Because there is abundant suitable habitat on the 
remainder of the project site and surrounding lands and because no mountain provers have 
been observed at the site, these possible effects would not be considered important to site or 
regional mountain plover populations. 

No swift foxes have been reported from the project vicinity (Gianakos, 1997; Spears, 
1997). However, if swift foxes do occur in the area, the 12 ac (5 ha) that would be occupied 
by the air sparging system is less than 6 per cent of a swift fox’s home range, which varies 
from 212 ac (86 ha) to mlore than 7,000 ac (2,880 ha) (Scott-Brown et al., 1987). 
Construction activities could cause swift fox use of the area to decrease during the 
construction period. However, after construction and reclamation were$omplete, swift fox 
use of the area would return to pre-project levels. Additionally, significantly abundant similar. 
habitat exists throughout the project vicinity. The short-term reduction in potentially suitable 
swift fox habitat and possible swift fox use of the site would not affect swift fox populations 
that may occur in the project vicinity. 

3.9.2.2 Excavation Alternative 

There would be no major effects to threatened, endangered, or candidate species or to 
designated critical habitat due to the excavation alternative. The short-term, indirect effects 
resulting from this alternative would result from the temporary loss of 40 ac (16 ha) of habitat 
potentially used by bald eagles, mountain plover, and swift fox. There would be no effects 
to regional populations for the same reasons as described for the proposed action. 

3.9.2.3 Pump and Treat Alternative 

There would be no major effects to threatened, endangered, or candidate species or to 
designated critical habitat as a result of the annual pump and treat alternative. The effects 
would be similar to those for the proposed action. 

3.9.2.4 No Action Alternative 

There would be no major effects to threatened, endangered, or candidate species or to 
designated critical habitat as a result of the no action alternative. About 12 ac (5 ha) of 
habitat potentially used by bald eagles, mountain plovers, and swift foxes would be 
temporarily unavailable due to revegetation activities. This would not cause any effects to 
populations in the project vicinity. 

3.10 VEGETATION 

3.10.1 Existing Environment 

The predominant vegetatilon throughout most of the Hoe Creek site is representative of 
a grassland-sagebrush plant community. The principal plant species are big sagebrush, 
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western wheatgrass, blue grama, sideoats grama, and needle-and-thread grass. No trees are 
present on the site. 

The areas around the Hoe Creek 1,2, and 3 test sites have been disturbed by previous 
UCG activities. In these areas, the vegetation consists of native perennial grasses, crested 
wheatgrass, cheat grass, and some weedy plant species. Sagebrush is sparse to nonexistent 
around the test sites, but is abundant in the area where groundwater has been sprayed into the 
air to volatilize benzene. 

prior to DOE’S activities, the BLM managed the land for livestock and wildlife grazing. 
The property is currently leased to a local rancher who grazes sheep on the native vegetation 
during a portion of the summer. 

3.10.2 Environmental Consequences 

A change in vegetation would be considered a major effect if the proposed action resulted 
in land that could not be revegetated, or a change to vegetation that would not be suitable for 
livestock and wildlife grazing. 

3.10.2.1 Proposed Action 

A short-term, direct loss of vegetation would occur during the construction and 
remediation period on about 2 acres (0.6 ha) of land. In addition, fencing would be installed 
to preclude livestock and wildlife from about 12 ac (5 ha) occupied by the air sparging 
system. This would result in an indirect loss of livestock and wildlife forage. As discussed 
in Section 3.2, approximately 15 to 20 ac (6 to 8 ha) of land at the site are required per AUM. 
Therefore, the short-term forage loss would be less than 1 AUM. 

Upon completion of remediation, the disturbed areas would be restored as described in 
Section 3.7. The seed mixture of native grasses would be suitable for livestock and wildlife 
grazing and would be approved by the WDEQ. Therefore, no long-term adverse effects to 
vegetation or grazing are anticipated. 

3.10.2.2 Excavation Alternative 

Excavation would result in a direct, short-term loss of about 40 ac (16 ha) of vegetation 
for approximately 4 years during construction and for 2 to 3 years after excavation until the 
grasses on the reclaimed areas became established. This would result in a short-term loss of 
forage of two to three AUM per year. 

Upon completion of remediation, the disturbed areas would be restored as described in 
Section 3.7. The seed mixture of native grasses would be suitable for livestock and wildlife 
grazing and would be approved by the WDEQ. Therefore, no long-term adverse effects to 
vegetation or grazing are anticipated. 

Groundwater from the dewatering of the Hoe Creek 2 and 3 sites would be treated and 
discharged to Hoe Creek. Hoe Creek is an intermittent stream that does not normally carry 

3-27 



water except after heavy rains or spring snowmelt. A cointinuous flow of 30 to 40 gpm (1 15 
to 150 liters per minute) would promote increased vegetative growth along the stream 
channel. This would result in a direct, short-term, positive effect on the vegetation growth, 
and the amount of forage available for livestock and wildlife downstream from the discharge 
point in Hoe Creek. The increase in forage along Hoe Crexk may be greater than the amount 
lost due to the disturbance of the 40 ac (16 ha). 

As a short-term, indirect effect, the increased water flow may also create a temporary 
wetland. Such a wetland would not invoke any regulatory requirements, since the additional 
water would be a result of cnan’s activities. Once the dewatering stopped, the vegetation 
would revert back to its present grassland-sagebrush community type. 

3.10.2.3 Pump and Treat Alternative 

A short-term, direct loss of vegetation would occur during the construction and 
remediation period on about 2! acres (0.6 ha) of land. The associated short-term forage loss 
would be approximately 0.1 . A M .  

This alternative would have a short-term, indirect beneficial effect on the vegetation in the 
area where the treated groundwater would be spray-evaporated into the air. Some of the 
water would be available for plant growth, and may result in more lush growth and a 
temporary change in the species composition. However, after cleanup was completed and 
spray atomization of the treated effluent was halted, vegetation would return to conditions 
similar to those currently at the site. Some of the treated water would also be discharged to 
Hoe Creek, which would have a short-term, indirect, beneficial effect on the vegetation as 
described in Section 3.10.2.2. 

Upon completion of the: pump and treat alternative, the disturbed areas would be 
reclaimed as described under the proposed action. No long-term effects are expected from 
this action. 

3.10.2.4 No Action Alternative 

All disturbed areas would be topsoiled and seeded with a mixture of native grass species. 
The reclaimed areas may take 2 or 3 years for the vegetation to become established. Once 
established, the forage production of the reclaimed acres would be similar to pre-test 
conditions. No long-term effects would be expected from this alternative. 
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3.11 WATER RESOURCES 

3.11.1 Existing Environment 

3.11.1.1 Surface Water 

Surf’ waters at the Hoe Creek site would be almost entirely derived from precipitation 
events. Surface waters generally flow to the southeast as sheet flow and in intermittent 
drainages, eventually flowing into Hoe Creek, which drains to the east. 

Hoe Creek is intermittent and flows in response to snowmelt and rainstorms. A spring 
or seep with seasonal flow is located south of the site in the Hoe Creekdrainage. 

No hydraulic connection between the spring at Hoe Creek and the contaminated aquifers 
has been established. Contaminants of concern have not been detected in spring or creek 
surface waters. 

The dry, poorly developed soil profile is sparsely vegetated. Therefore, high suspended 
sediment loads are associated with surface water in the Hoe Creek area. Natural water 
quality varies inversely with discharge. Surface water from Hoe Creek and the off-site spring 
are collected in ponds for watering livestock when it is available (Breckenridge et al., 1974; 
Dames & Moore, Inc., 1996a and 199613). Within these ponds, water quality for livestock 
use degrades as water volume decreases. 

Contaminants of concern have not been detected in surface waters on, or adjacent to, the 
Hoe Creek property. However, natural surface water quality in this area is unsuitable for 
drinking and of “good” to “very poor” quality for livestock use, depending on the flow rate, 
which is tied to frequency and magnitude of precipitation events (Breckenridge et al., 1974; 
GilberKommonwealth, Inc., and J.M. Montgomery, 1991a; Dames & Moore, Inc., 1996a 
and 1996b). 

3.11.1.2 Hydrogeology 

Groundwater in the upper Hoe Creek aquifer flows generally from north to south across 
the site, primarily through the Felix 1 and 2 coal seams and in the lower portion of the channel 
sand. Dames & Moore, Inc. (1996a) simulated the steady-state groundwater flow at Hoe 
Creek with a model calibrated to groundwater levels measured at the site. The volumetric 
budget which best simulated inflow conditions showed that 50% of the groundwater 
originates as infiltration and 50% comes from groundwater underflow. The model also 
showed that 30% of the groundwater outflow would be discharged to Hoe Creek. 

The depth‘to the upper water table aquifer is variable across the site due to irregular and 
sloping surface topography, undulating and incised hydrostratigraphic unit surfaces, and the 
density of changes in hydraulic gradient across the site. The water table drops in elevation 
from approximately 4,673 ft (1,424 m) above mean sea level (msl) in the northwestern portion 
of the Hoe Creek site, to approximately 4,650 ft (1,417 m) above msl in the southeastern 
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portion of the site. Depths to water vary from less then 50 ft (15 m) bgs to more than 100 
ft (30 m) bgs,’depending on well location. 

Groundwater flows through the channel sand unit at rates of less than 1 ft per day (fpd) 
(0.3 m per day [mpd]). Groundwater flow rates through the Felix 1 coal seam are more 
variable but are generally less than 10 fpd (3 mpd) near the burn cavities. However, flow 
rates greater than 10 fpd (3 mpd) were measured primarily in areas down-gradient of the burn 
cavities near the site perimeter or outside of the fenced area. 

Groundwater flow rates through the Felix 2 coal seam are generally less than 5 fpd 
(1.5 mpd). However, like the Felix 1 coal seam, areas with slightly higher flow rates occur 
down-gradient of the burn cavities. The one exception to this distribution in the Felix 2 coal 
seam is in an area northwest and up-gradient of the Hoe Creek 2 buK cavity, near well 
NF2-08 (Dames & Moore, hc., 1996b). 

As described by Dames &: Moore, Inc., (1996b), the process used for gasification at the 
Hoe Creek 2 and 3 sites resultid in more volatile compounds being dispersed a distance from 
the burn cavities, in a manner controlled primarily by geologic structure. This hypothesis is 
supported by the presence of contaminants in areas where they could not have been 
transported by groundwater flow, including well NF1-08, which is up-gradient of the Hoe 
Creek 2 site. Contaminants of concern also have b e n  detected in areas more nearly 
structurally up-dip than hydraulically down-gradient at the Hoe Creek 3 site. 

Concentrations of contaninants of concern near the Hoe Creek 2 and 3 sites have 
remained constant for severad years, at levels well below the solubility limit. These stable 
concentrations indicate that a non-aqueous phase of the contaminants exists at these sites, and 
the contaminant leaching rate appears to have reached ;a steady state with the surrounding 
aquifer, 

3.11.1.3 Groundwater Quaility 

The Felix coal hydr0strat:igraphic units form the upper portion of the regional Wasatch 
aquifer. This aquifer has been designated as Class 111, or suitable for livestock use only, 
because of its generally poor grade and purity. Groundwater from the Wasatch aquifer 
commonly contains sodium sulfate and bicarbonate in the range of 500 to 1,500 m a .  
Groundwater of this quality is undesirable for drinking and many industrial uses. It is 
classified as “good” to “fair” for livestock use (Breckenridge et al., 1974). 

The quality and distriiution of contaminants of concern in groundwater at the Hoe Creek 
site have been documented in several reports describing the numerous investigations at the 
Hoe Creek site. They include: 

* GilbertKornmnwealth, Inc. and James M. Montgomery Consulting Engineers, Inc., 
1991; 

* U S .  Department of Energy, 1992; 
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Dames & Moore, Inc., 1996a and 1996b; and 

0 U.S. Army Corps of Engineers, 1997. 

Recent investigations (Dames & Moore, Inc., 1996a) found no contaminants at 
concentrations of concern to the public or livestock in water from a private well located 
northwest of the site (screened below the Felix 2 coal seam in the deep Wasatch Formation), 
or in water from the spring located near Hoe Creek. 

The source areas for the contaminant groundwater plumes are the burn cavities and 
proximal areas. The UCG experiments at the Hoe Creek 2 and 3 sites included the use of 
artificially induced high pressures in the burn cavities to restrict groundyvater inflow and to 
maintain the burn and pyrolysis reaction. Induced burn cavity pressures were at least three 
times atmospheric pressure, and may have been higher after the end of the experiments when 
test wells were sealed and groundwater invaded the hot burn cavities and produced steam. 
These pressures were high enough to eject gases hundreds of feet laterally, up and down both 
structural dip and hydraulic gradient, into the surrounding stratigraphic units (Dames & 
Moore, Inc., 1996a). Induced pressures were not used at the Hoe Creek 1 site and elevated 
levels of contaminants of concern have not been encountered there. 

Contaminants of concern were measured in two offsite monitoring wells, FIR-01, 
screened in the Felix 1 coal seam; and DOE 17, screened in the Felix 2 coal seam. Both wells 
are located east of the Hoe Creek 2 site (Dames & Moore, Inc., 1996b). 

The onsite contaminant distribution was found to be around (up and down both hydraulic 
gradient and dip) the Hoe Creek 2 and 3 sites. 

0 Contaminants of concern were detected in seven wells screened in the Felix 1 coal 
seam. Four of these wells, including two at each site, had contaminants of concern 
at concentrations above 50 p a .  

Contaminants of concern were detected in four wells screened in the Felix 2 coal 
seam. Two of these wells, both at the Hoe Creek 2 site, had contaminants of concern 
concentrations above 50 p a .  

Contaminants of concern were detected in one well screened in the channel sand unit 
at the Hoe Creek 2 site. Contaminant concentrations measured in samples from this 
well were below 25 p a .  

3.11.2 Environmental Consequences 

A major negative effect to water resources would include either of the following: 

An increase in the concentration of a contaminant that would cause a water quality 
standard for a designated use to be exceeded. 
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0 A decrease in the quantity of surface water or groundwater that is available to 
downstream or downgradient users, compared to their current use of the resource. 

3.11.2.1 Proposed Action 

This alternative would not change the site topography, and would result in an estimated 
discharge of 268,OOO gal (1,0 13,040 L) of purge water to Hoe Creek each year. Therefore, 
it would not have any substantial effect on surface drainage or surface waters quantities in 
Hoe Creek. 

If this alternative were bmplemented, contaminants of concern would be degraded by 
native aerobic bacteria into harmless by-products of carbon dioxide an$ water (U.S. Army 
Corps of Engineers, 1997). As a result, groundwater quality at the Hoe Creek site would 
improve. Within about 5 years, groundwater contaminants of concern would be reduced to 
concentrations that were acceptable to all involved Federal and state agencies for Class III 
(livestock use only) groundwater, in accordance with the August 1993 agreement between 
the State of Wyoming DEQ and DOE (Dames & Moore, Inc., 1996a). The source of off-site 
groundwater contamination would be remediated, and the migration of groundwater 
contamination offsite would lbe reduced and eventually eliminated. The Hoe Creek aquifer 
groundwater resource would be available for potential future livestock watering needs if the 
groundwater was pumped to the surface. 

This alterdative would not change the quantity of groundwater available for offsite users. 
The only groundwater removed fiom the Hoe Creek aquifers would be an estimated 268,000 
gal (1,013,040 L) per year of imonitoring wells purge waters. This represents less than seven 
percent of the annual site groundwater outflow. A large portion of this purge water could 
potentially return to the system by surface disposal and subsequent infiltration. 

3.11.2.2 Excavation Alternative 

A short-term, local change to surface runoff would be caused by the excavated pits. 
Diversion structures would rloute flows around the excavations so that little change in the 
quantity of surface water downslope from the excavations would occur. 

Sedimentation from disturbed areas and the stockpiled material removed from the pits 
would be minimized by use of erosion control berms and sediment traps. Hoe Creek is 
located about 1,800 ft (550 m)l from the nearest pit excavation and would not be affected by 
sediment runoff. 

This alternative would result in a short-term surface discharge to Hoe Creek of about 
18 MM gal (68 MM L) of trleated water per year at a rate of approximately 30 to 40 gpm 
(1 15 to 150 liters per minute). The increased volume of surface water would be a short-term 
beneficial effect since it would provide additional water for livestock use. This treated water 
could improve the quality of water in the creek for the short term. 

Groundwater quality woiuld be improved and groundwater contaminants of concern 
would be reduced. However, if pockets of contaminants of concern occurred outside of the 
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excavation footprint, they would not be remediated by excavation and would continue to 
serve as a contaminant source. Detection of these pockets of contaminants might not occur 
until excavation activities were completed. 

The potential for increased levels of total dissolved solids in the Hoe Creek aquifer would 
be substantially increased. Replacing consolidated native bedrock with pulverized sandstone, 
claystone, and coal would most likely lead to at least a temporary degradation in the quality 
of the groundwater that flowed through the excavated areas. However, total dissolved solids 
concentrations in groundwater would not be expected to exceed the water quality standards 
for livestock use. 

Throughout excavation, site dewatering would cause a substantial short-term reduction 
in the quantity of groundwater available for potential offsite use @&es & Moore, Inc., 
1996a). Even after the excavation phase ended, complete re-saturation and hydration of the 
excavated spoil materials could take several years. During this time, reduced volumes of 
groundwater would be available to potential offsite users. However, because this 
groundwater is not currently used, this change would not produce a major effect. 

The aquifer being disturbed under this alternative is not the same aquifer in which the 
closest residential drinking water wells and livestock wells are located. Therefore, dewatering 
would not be expected to affect these wells. 

3.11.2.3 Pump and Treat Alternative 

With this alternative, groundwater quality would be improved, and offsite groundwater 
contamination would be reduced. However, unlike the proposed action and the excavation 
alternative, this alternative would not treat the source of contamination. Therefore, pump and 
treat would continue so long as offsite migration of contaminated groundwater off the site 
was an issue of concern with the WDEQ. 

Throughout the implementation period, the quantity of groundwater available for potential 
offsite users would not be substantially reduced during the 4-month treatment period, and 
would not be affected at all during the rest of the year. About half of the water withdrawn 
and treated would percolate back into the soil and recharge the aquifer (U.S. Department of 
Energy, 1992). During system operation, overland flow of a portion of the treated water 
could also produce increased flows in Hoe Creek. Hydraulic modeling of the aquifer, based 
on information from previous pump and treat operations, showed that after steady-state 
drawdown conditions had been reached (pumping 1.5 gpm [5.7 L per minute] from each 
well), an estimated maximum drawdown of 2 to 7 ft (0.6 to 2.1 meters) would occur at the 
site boundaries. Because nearby water wells are completed in a lower aquifer, drawdown 
would not be expected to affect any nearby water wells. 

3.11.2.4 No Action Alternative 

This alteniative would not change surface runoff, and would result in no change to surface 
waters in Hoe Creek. The annual surface discharge of about 8,400 gal (3 1,750 L) of purge 
water represents a minor increase compared to current conditions. 
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Under the no action alternative, groundwater transport modeling predicted that 
contaminants of concern would continue to migrate off the site from the Hoe Creek 2 and 3 
sites for approximately 30 years (Dames & Moore, Inc:. 1996b). Offsite migration would 
contiiue to occur in the channel sand, in the Felix 1 and 2 coal seams at the Hoe Creek 2 site; 
and in the Felix 2 coal seam at the Hoe Creek 3 site. Onsite contamination would slowly be 
reduced through natural attenuation. Recent monitoring results have confirmed that natural 
degradation processes are talung place, and that benzene is being attenuated at rates faster 
than originally assumed (Dames & Moore, Inc., 1996a; U.S. Army Corps of Engineersp 
1997). 

Under this alternative, oinsite groundwater would continue to be of poor quality and 
would be locally unsuitable for livestock use. However, because this water is not currently 
used for livestock watering, this would not be a major impact. The quanity of groundwater 
available to offsite users would be unaffected during or after implementation of this 
alternative. 

A condition of the DOE’S research permit, granted by the State of Wyoming, required the 
DOE to contain all ecological impacts within site boundaries. If contaminated groundwater 
moves beyond the site boundary, the DOE may be subject to litigation andor substantial fines 
under Section 401 of the Clean Water Act. The no action alternative may not meet the 
general purpose of the 1993 agreement signed between the State of Wyoming and the DOE 
in which the affected aquifers are to be restored to a quality of use consistent with the use for 
which water was suitable prior to initiation of research activities. If it is not feasible to restore 
the water quality, the DOE must take action to contain migration of contaminants to the 
smallest affected area practicable. 

3.12 WILDLIFE 

3.12.1 Existing Environment 

The site is located in a rolling grassland-sagebrush community. The disturbed areas 
around the test sites are vegetated mostly with grasses. No trees are present on the site. 
There are no streams, ponds, wetlands, or other surface water sources on the site. There are 
no dramatic topographic features such as cliffs or cut banks. 

The site is used by animaalls typical of grassland-sagebrush in the Powder River Basin. 
These include mammals such as northern pocket gopher, black-tailed jackrabbit, and 
pronghorn. Common birds in this vegetative cover-type include western meadowlark, horned 
lark, lark bunting, and sage griouse. Common reptiles include prairie rattlesnake, bullsnake, 
and western plains garter snalke. 

Species of concern from a regulatory standpoint include bald eagle, black-footed ferret, 
mountain plover, and swift fox. (Collins, 1997; Ramirez, 1997). Mountain plover, swift fox, 
and black-footed ferret are addressed in Section 3.9. 
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No raptor nesting habitat occurs on the site. However, most local raptor species, 
including golden eagle, ferruginous hawk, red-tailed hawk and burrowing owl, may 
occasionally hunt over the site. 

Other species are of concern from a project completion standpoint. Striped skunk and 
prairie rattlesnake pose a potential danger to workers. Pronghorn foraging could interfere 
with disturbed area reclamation. 

3.12.2 Environmental Consequences 

A major impact to wildlife would be a habitat change or contaminant exposure that causes 
a measurable population decline for a given species. 

3.12.2.1 Proposed Action 

No major effects to wildlife resources would be expected to result from the proposed 
action. 

The Wyoming Game and Fish Department (Collins, 1997) indicated that the only wildlife 
species that would potentially conflict with the project is the bald eagle. This species is 
addressed in Section 3.9, Threatened and Endangered Species. 

Approximately 2 ac (0.8 ha) of ground would be disturbed by the air sparging wells. 
However, the entire portion of the site that would be occupied by the air sparging system 
(about 15 percent or 12 ac [5 ha]) would be fenced to exclude mule deer and pronghorn and 
would not be available for big game forage. The fenced area would not contain any critical 
or important habitat, and mule deer and pronghorn are wide ranging species. For these 
reasons, this short-term forage loss would have no measurable effect on the wildlife. 

The risk assessment did not identify any potential pathways for water-borne contaminant 
exposure to wildlife @ames & Moore, Inc., 1996a). No direct or indirect activities were 
identified for the proposed action that would cause a change in wildlife mortality. 

Direct toxicity to wjldlife fiom the ingestion of benzene in drinking water is not a concern 
at the concentrations occurring at the site. A review of more than 50 toxicological studies 
of benzene identified only three investigations of ingestion in non-human mammals, indicating 
that this exposure pathway is of low concern. Those three investigations found only sublethal 
effects with ingestion at concentrations exceeding 0.1 mgkg of body weight. This is much 
higher than the concentrations that would be available to wildlife ingesting untreated purge 
waters at the site, which would have a maximum concentration of 50 pgL. 

Although the project site is public land, access for hunting and other recreational activities 
has been restricted because of DOE3 activities. Land surrounding the site is privately owned 
and hunting opportunities are controlled by the landowners. This situation would not be 
changed by project implementation. Therefore, there would be no change in hunting 
opportunities during remediation. In the long term, the site would revert to BLM 
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management atid would be available for public recreational activities. This would result in a 
small increase in hunting opportunities compared to current conditions. 

3.12.2.2 Excavation Alterniative 

No major effects to wildlife would occur from this alternative. The groundwater would 
be treated before discharge to Hoe Creek. Therefore the wildlife would not be exposed to 
my contaminated surface water produced by dewatering activities. 

Excavation would remove 40 ac (16 ha) of forage from wildlife use for approximately 6 
years. This short-term, indirect effect would be partially mitigated by wildlife habitat 
improvements associated with the discharge of treated groundwater fro%, the dewatering of 
the excavation area. The water would provide an additional source for drinking water for 
wildlife and would increase tht: amount of forage around Hoe Creek, particularly during the 
hot, dry periods of the summer. 

Wiidlife use of the area surrounding the site also would be affected for 4 to 6 years during 
excavation and remediation. Human activity and presence would be greatly increased 
compared to current levels because of excavation, night-time operations, and increased road 
traffk. Wildlife use of the project site and an area about 0.25 mi. (0.4 km) around the site 
would decrease while these activities occurred, 

Hunting opportunities dclring remediation would riot change for the same reasons 
described for.the proposed action. As with the proposed action, there could be a small 
increase in hunting opportunities in the long term compared to current conditions. 

3.12.2.3 Pump and Treat Alternative 

Approximately 16 ac (6.5 ha) of land would be temporarily irrigated by the spray of 
treated effluent. As described in Section 3.10.2.3, the increased water would produce a 
short-term indirect positive effect by increasing vegetative production, which would increase 
available wildlife forage. This effect would end with the completion of site remediation. 

The groundwater and soils *would be monitored to ensure that benzene as an indicator of 
contaminants did not exceed 5 ppb in surface water resulting from groundwater pumping. 
Therefore, exposure of wildlife to contaminants would not occur. The pump and treat 
alternative would have no major effect on wildlife. 

Short-term hunting oppoitunities during remediation would not change for the same 
reasons descdxd for the proposed action. In the long term, a small increase in hunting 
opportunities would be realized compared to current conditions. 

3.12.2.4 No Action Alternative 

Under the no action alternative, there would be a temporary decrease in wildlife use of 
the area due to human activities associated with revegetation of disturbed areas. This would 
not cause a major effect to wildlife resources. 

3-36 



I 

A pathway for groundwater contaminants to wildlife has not been established. Water 
quality measurements of the monitor well at Hoe Creek, the livestock water well east of the 
property, and the residential well northwest of the site have not shown any detectable levels 
of the contaminants of concern. Therefore, no major effects to wildlife would occur from the 
no action alternative. 

Under this. alternative, current site access restrictions would remain in place. There would 
be no change in hunting opportunity from the existing situation. 

3.13 CUMULATIVE ENVIRONMENTAL CONSEQUENCES 

Cumulative effects are defined as environmental changes resulting @om the combined 
effects of the current action with those of other past, present, and future a&ons by all Federal 
government, non-Federal government, and private entities. This section addresses the 
potential cumulative environmental consequences of the proposed action and the alternatives 
on environmental resources surrounding the Hoe Creek site. Hoe Creek is located in an 
undeveloped portion of Campbell County. The land uses within a 6-mile (9.6 km) radius of 
the site include agriculture, oil and gas production, mining for scoria, and recreational hunting 
for mule deer, antelope, and sage grouse. Land development is present at low density. 

3.13.1 Air Sparging with Bioremediation 

Activities associated with the proposed action would occur during the short construction 
phase of the project. Air sparging would disturb the soils and vegetation on about 2 ac (0.8 
ha) of land. This would have no incremental effect on agriculture production and hunting 
opportunity on or around the site. 

Less than seven percent of the groundwater volume would be removed during monitoring 
activities each year. The aquifer affected by the UCG tests and monitoring wells is located 
in a different aquifer than the one used for residential drinking water and livestock watering. 
Therefore, the proposed action would not cumulatively affect groundwater resources. 

3.13.2 Excavation 

Excavation would disturb approximately 40 ac (16 ha) of land for 4 years. Removal of 
this land from production would occur for a short term and would not affect agriculture 
production, or hunting opportunities around the site because of the site’s relative small size 
compared to.the surrounding area that supports the same uses. Fugitive dust would be 
produced from roads, and scoria mining in the surrounding area. The fugitive dust sources 
are widely separated, tend to generate low concentrations, and dust emissions are quickly 
dissipated. The nearest scoria deposits are 2 miles (3.2 kilometer) from the site. Cumulative 
effects of dust emissions from the scoria mine and the Hoe Creek site are not expected to 
affect any residents or exceed county air quality standards. 

Excavation would produce localized changes in groundwater hydrology, but the 
incremental effects combined with existing or anticipated future activities would not create 
short or long-term cumulative effects. The Felix 1 and 2 coal seams are not economical to 
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attract conventional mining. Other mineral deposits such as uranium and coal are present in 
the Powder River Basin, but no mines are located near the Hoe Creek site. Therefore, the 
potential for other mining operations to have a major cumulative effect on the same aquifer 
as the Hoe Creek test site would be unlikely. 

3.13.3 Annual Pump and Treat 

The annual pump and treat alternative would disturb about 2 ac (0.8 ha) of soils and 
vegetation. Removal of this land from production would occur for a short term and would 
not affect agricultural product ion or hunting opportunities around the site. 

Approximately 8.6 million gal (32.5 million L) of groundwater wotdd be pumped from 
the Hoe Creek 2 and 3 sites each year. After treatment, about 50 percent of this water would 
be returned to the aquifer through percolation into the soil. As discussed in Section 3.1 1.1.3, 
the aquifer that would be dewatered is not the same one that supplies the closest private 
drinking water wells. No mining activities are located in the area that would affect the same 
aquifer. Thus, the potential for this alternative to contribute incremental effects to a 
groundwater problem would be. considered to be low. New wells for livestock or residential 
use could not be completed in this aquifer until remediatiom was complete. Therefore, major 
cumulative effects would not be expected from this alternative. 

3.13.4 No Action 

A notice has been placed on the plat maps located in Cheyenne, Wyoming to notify other 
parties interested in the property that there is a potential for groundwater contamination at 
the site. It is unlikely that any new wells would be completed around the site with these 
warnings in place. The surface of the site would be reclaimed and the 2.0 ac (0.8 ha) of land 
previously unavailable to livestock and wildlife grazing would be made available for these 
uses, 

3.14 SUMMARY 

This EA considered four alternatives, including air sparging with bioremediation (the 
proposed action), excavation, annual pump and treat, and no action. The environmental 
effects of each alternative for each resource area are summarized in Table 3.1. Issues 
pertaining to site remediation wlere described in Section 1.5. The environmental effects from 
the proposed action and alternatives in regards to these issues are summarized in Table 3.2. 

Based on these findings, nlo major effects were identified for the proposed action of air 
sparging with bioremediation. 

No major environmental leffects were identified for the excavation alternative, 'phis 
alternative would have short-term effects on groundwater hydrology during dewatering and 
after the burn pits were backfillled. This condition would continue until groundwater flows 
re-establish4 the water table. Site remediation may not remove all of the contaminant source 
from pockets in the overburden outside the area of excavation. A short-term, local, and 
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indirect beneficial effect to wildlife species may occur from the addition of treated water to 
Hoe Creek during the dewatering period. 

No major environmental effects were identified for the annual pump and treat alternative. 
A short-term indirect effect may be the creation of additional forage for livestock and wildlife 
on a 16-ac (6.5 ha) area where spray evaporation of treated groundwater would increase soil 
moisture and enhance vegetative growth. This alternative would be continued until natural 
processes remediated the groundwater contaminants and the potential for contaminant risk 
to humans, livestock, and wildlife reached acceptable conditions. The DOE and WDEQ 
would have to mutually agree to this decision. 

No major environmental effects were identified for the no action. This alternative may 
not meet the intent of the agreement signed between the DOE and WDl?Q. If contaminated 
groundwater moves off the site, the DOE may be subject to litigation or substantial fines. 
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TABLE 3.2 
SUMMARY OF ENVIRONMENTAL ISSUES AND EXPECTED RESULTS 

FOR HOE CREEK UCG TEST SITE REMEDIATION 

Environmental 
. Issue 

Air Sparging with 
Bioremediation . 

Excavation Continuation of 
Annual Pump and 

Treat 

No Action 

Whether groundwater Contaminants would Source of Pump and treat would Best technology for 
would act as source for be treated until there is contaminants would be continue until there is no treatment of 
moving contaminants off no risk to human health. removed within burn risk to human health or contaminants would not 

t the site: N9 CO~t&!??!&!.t 2re2s. Pctentid exists IT0 longer reqiiireb. ue used. N O  action 
movement off site. for contaminants outside Pump and treat would would be taken to 

area of excavation. prevent movement of prevent movement of 
Transport of contaminants off site. contaminants off site. 
contaminants off site 
would be minimal. 

Whether the workers’ Fugitive dust would 
not affect human health. 
Benzene vapors would 
not dfect human health. 

health would be 
adversely affected by 
exposure to air borne 
contaminants. 

Workers would not be Benzene levels in Residents and other 
exposed to contaminants groundwater that is persons who may 
in groundwater, but treated and spray conduct activities at the 
could be exposed to evaporated at the surface site would not be 
contaminants in would have no effect on exposed to groundwater 
excavated areas. human health. contaminants if 

institutional controls are 
enforced. 

i 
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TABLE 3.2 (Continued) 
SUMMARY OF ENVIRONMENTAL ISSUES AND EXPECTED RESULTS 

FOR HOE CREEK UCG TEST SITE REMEDIATION 

Environmental Air Sparging with Excavation Continuation of No Action 
Issue Bioremediation Annual Pump and 

Treat 

Whether groundwater No effect to Groundwater Groundwater Institutional controls 
supplies to downgradient groundwater hydrology. depletion would occur depletion would occur would limit use of 
users would be affected. for a short term in a 

localized area. No effect localized area. No effect area. 
to downgradient users. 

for a short term in a 

to downgradient users. 

groundwater in localized 

Whether remediation Short-term loss during 
activities would result in 
loss of wildlife, wildlife 
habitat, forage for 
grazing, and loss of 
hunting opportunities. disturbance is reclaimed. 

construction. No long- 
term loss of wildlife 
habitat, or forage for 
grazing after site 

No short-term or long- 
term loss of hunting 
opportunities. 

Whether remediation 
would result in a loss of 
valuable topsoil. 

No loss of topsoil. 

Short-term loss during 
construction. No long- 
term loss of wildlife 
habitat, or forage for 
grazing after site 
disturbance is reclaimed. 
No short-term or long- 
term loss of hunting 
opportunities. 

No loss of topsoil. 

Short-term loss during 
construction. No long- 
term loss of wildlife 
habitat, or forage for 
grazing after site 
disturbance is reclaimed. 
No short-term or long- 
term loss of hunting 
opportunities. 

Surface disturbance 
would be reclaimed. Any 
loss of wildlife habitat, 
forage for livestock and 
wildlife grazing would be 
restored to pre-test 
conditions. No short- 
term or long-term loss of 
hunting opportunities. 

No loss of topsoil. No loss of topsoil. 

3-41 



TABLE 3.2 (Continued) 
SUMMARY OF ENVIRONMENTAL ISSUES AND EXPECTED RESULTS 

FOR HOE CREEK UCG TEST SITE REMEDIATION 

Environmental Air Sparging with Excavation Continuation of 
Issue . Bioremediation . Annual Pump and 

Treat 

No Action 

Whether surface 
disturbance can be 
returned to pretest 

soil productivity, 
vegetation, and 
topography. 

.-nmAitinmo ;n tn-rr nf 
~ V L L ~ L L W L L ~  111 L b L L L W  W L  

No long-term loss of 
soil productivity; 
vegetation would be 
est&!ished G:: &s!Xrbed 
areas. 

No long-term loss of No long-term loss of No long-term loss of 
soil productivity, soil productivity, soil productivity, 
vegetation would be vegetation would be vegetation would be 
est&?!ished en distcrt>ed estd?!ishPyd of? disturbsd estzblished on disturbed 
areas. areas. areas. 
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SECTION 4 

REGULATORY REVIEW AND PERMIT REQUIREMENTS 

This section lists the relevant laws that pertain to the proposed and alternative actions and 
addresses regulatory review and permit requirements. 

4.1 RELEVANT FEDERAL, STATE, AND LOCAL STATUTES, REGULATIONS, 
AND GUIDELINES 

4.1.1 Federal Regulations 

Regulations implementing NEPA are detailed in 40 CFR, Parts 1500-1508. In addition 
to the requirements of NEPA, other Federal requirements are considered in the preparation 
of an EA. Conforming with these regulations is an important aspect of complying with the 
NEPA process. Environmental laws with which the proposed action must comply are 
described below. 

4.1.1.1 Endangered Species Act (16 USC 1531-1542) 

The Endangered Species Act (ESA) of 1973, amended 1982 and 1987, is intended to 
prevent the further decline of endangered and threatened plant and animal species and to help 
restore populations of these species and their habitats. The Act, jointly administered by the 
Departments of Commerce and the Interior, requires that each Federal agency consult with 
the USFWS to determine whether endangered or threatened species are known to exist or 
have critical habitats on or in the vicinity of the site of a proposed action. Section 7(c) of the 
ESA authorizes the USFWS to review proposed major Federal actions to assess potential 
impacts on listed species. 

The USFWS, Wyomhg Game and Fish Department, and WNDD were consulted 
concerning threatened and endangered species. The results of the consultation are shown in 
Appendix A. 

4.1.1.2 National Historic Preservation Act (16 USC 470-47Ot) 

The National Historic Preservation Act (NHPA) of 1966, as amended, establishes historic 
preservation as a national policy and defines it as the protection, rehabilitation, restoration, 
and reconstruction of districts, sites, buildings, structures, and objects significant in American 
history, architecture, archaeology, or engineering. It also expands the National Register of 
Historic Places (NRHP) (36 CFR 60) to include resources of state and local significance and 
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establishes the Advisory Council on Historic Preservation (ACHP). NHPA Section 106, 
implemented by regulations issued by the ACHP (36 C m  SOO), requires Federal agencies to 
consult with the SHPO regixding impacts that a proposed action may have on cultural 
resources. 

Consultation with the SHPO was made regardhg historic and cultural resources. Results 
of the consultation are shown in Appendix A. 

4.1.1.3 Clean Water Act (33 USC 1251 et seq.) 

The Federal Water Pollution Control Act (FWPCA) of 1972, as amended by the Clean 
Water Act {CWA) of 1977 and the Water Quality Act (WQA) of lq87, forms the legal 
framework to support maintenance and restoration of water quality and also addresses 
wetlands. The FWPCA established the National Pollutant Discharge Elimination System 
(NPDES) as the regulatory mxhanism to achieve water qpality goals by regulating pollutant 
discharge to navigable stream, rivers, and lakes. 

An NPDES permit may be required for the discharge of water into Hoe Creek during 
dewatering activities for the excavation alternative. 

4.1.1.4 Clean Air Act (42 IJSC 7401 et seq.) 

The Clean Air Act (CAA) of 1970 establishes national ambient air quality standards and 
sets emission limits for certain air pollutants from specific sources. Two pertinent sections 
of the CAA are Section 109 and Section 176 (c). Section 109 allows the setting of standards 
for the following “criteria” pollutants: particulate matter less than or equal to 10 microns in 
diameter, s u b  dioxide, carbon monoxide, ozone, nitrogen dioxide, and lead. Section 176(c) 
of the CAA establishes a conformity requirement for Federal agencies in which all 
environmental documents must address applicable conformity requirements and the status of 
compliance (40 CFR Part 93, Subpart B). 

The Hoe Creek site is not located in an area designated for non-attainment. Emissions 
from fugitive dust, carbon monoxide, and benzene were evaluated as potential pollutants in 
the EA. The need for an air permit is discussed under the state regulations in Section 4.2. 

4.1.1.5 Occupational Safet,y and Health Act (20 USG 333) 

The Occupational Safety and Health Act (OSHA) forms the framework for a body of 
regulations (29 CFX 1910 and 29 CFR 1926) which, among other things, are intended to 
ensure worker safety and health through regulation of work practices and work environments. 
The Act speciscally addresses construction projects, hazardous waste operations, emergency 
responses, toxic and hazardous substance operations, and communication of information 
concerning occupational hazards, specifying appropiriate protective measures for all 
employees. 

The proposed action was evaluated to determine if there was a change in work practices 
and the need for administrative: actions other than normal compliance with OSHA’s standards. 
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4.1.1.6 Surface Mining Control And Reclamation Act (30 USC 1201 et seq.) 

The Surface Mining Control and Reclamation Act of 1977 establishes standards for the 
operation and reclamation of surface coal mines and surface effects of underground mines. 
Section 1266 addresses surface effects of underground coal mining operations and 
requirements that need to be addressed in a permit. These issues are applicable for preventing 
surface effects fiom underground mining operations and include actions to prevent 
subsidence, protect offsite areas from damages which may result from underground mining 
operations, and minimize the disturbances to hydrologic resources during both mining and 
reclamation activities. 

4.1.1.7 Comprehensive Environmental Response, Compensation;and Liability Act 
(42 USC 9601 et seq.) 

In 1980, Congress enacted the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) or “Superfund” to provide funding and enforcement authority 
for cleaning up past hazardous waste activities. The Hoe Creek site is not a CERCLA waste 
site and is not on the National Priorities List. Procedures have been developed under 
CERCLA for conducting remedial investigations and feasibility studies. These procedures 
were used at the Hoe Creek site to characterize the nature and extent of contamination, to 
define the risks posed by contaminants at the site, and to identify alternative treatment 
technologies for protection of human health and the environment. 

4.1.2 Relevant State of Wyoming Regulations 

Many of the relevant State of Wyoming regulations and guidelines appropriate to this 
project were written to comply with the Federal acts described above. The laws pertaining 
to the proposed action and alternatives at the Hoe Creek site would be subject to the 
Wyoming Environmental Quality Act promulgated in 1973. The WDEQ administers the state 
regulations through the AQD, LQD, and WQD. Article 4, WS 35-1 1-426 through 436 states 
than any person engaged in in situ mineral mining or research and development testing is 
required to comply with the Environmental Quality Act. 

4.1.2.1 Wyoming Air Quality Standards and Regulations 

In Section 22, the Wyoming AQD has incorporated by reference the EPA regulations on 
Standards of Performance for New Stationary Sources (40 CFR Part 60). Section 14 requires 
that emissions of fugitive dust shall be limited by all persons handling, transporting, or storing 
any material to prevent unnecessary amounts of particulate matter from becoming airborne. 
A list of control measures is provided that should be considered for such control. Section 21 
establishes permit requirements for construction, modification, and operation of a site that 
may cause an increase in the issuance of air contaminants into the air before any actual work 
is begun on the site. 

4-3 



4.1.2.2 Wyoming Land Quality Rules and Regulations 

Investigations at the Hoe Creek site were completed under a Research and Development 
Testing License for In Situ Mining. Performance requirements for in situ mining in Chapter 
5, Section 4 of LQD regulations for coal mining require that all in situ processing activities 
be planned and conducted to minimize disturbance to the prevailing hydrologic balance. 
Compliance is necessary with all requirements under Section 4, Environmental Protection 
Standards for Surface Coal Mining; Section 7, Underground Coal Mining; and Section 18, 
In Situ Mining. 

4.1.2.3 Wyoming Water Quality Rules and Regulations 

Chapter II, Section 4, Appendix A of WQD regulations sets requirements for point source 
discharges. Chapter XI, Part G establishes minimum requirements for design, construction, 
and abandonment of wells. P i l l  wells that are no longer used must be plugged and properly 
abatidoned to ensure that groundwater supply is protected and preserved for further use and 
to eliminate the potential physical hazard. 

4.2 PERMIT REQUIREMENTS 

The following permit requirements are anticipated for the actions described for the 
proposed action or alternatives. In some cases, the requkment for a permit has already been 
discussed with the state and determined not to be required. 

e Permit fiom the State Engineer’s Office for construction of new process or 
monitoring wells. 

Permit &om the State 15gineer’s Office for abandoning wells (provides current status 
of wells proposed for abandonment). 

NPDES permit from WDEQ-WQD for discharge of water from dewatering activities. 

Air quality permit from the WDEQ-AQD has been waived for the spray atomization 
system as long as it meets the conditional requirements listed in Section 3.3.2.3. 

* 
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APPENDIX A 

INTERAGENCY CONSULTATION CORRESPONDENCE 



WOMING 
GAME AND FISH DEPARTMENT 

May 7,1997 

WER 8619 
Department of Energy 
Federal Energy Technology Center 
Proposed Remediation /Hoe Creek Site 
Campbell County 

LISA K. HOLLINGSWORTH 

FEDERAL ENERGY TECHNOLOGY CENTER 
3610 COLLINS FERRY ROAD 
P.O. BOX 880 

NEPA DOCU~MENT r a w A C ; m .  

MORGANTOWN, WV 26507-0880 

Dear Ms. Hollingsworth: 

The staff of the Wyoming Game and Fish Department has reviewed your request 
for information concerning the Hoe Creek Remediation Site in Campbell County, 
Wyoming. We offer the following comments for your consideration. 

With the exception of 7 wild mammals (coyote, jackrabbit, raccoon, porcupine, 
red fox and skunk) and 2 avian species (starling and house sparrow), all wildlife in the 
state of Wyoming are protected. However, the only species which may potentially 
conflict with the proposed project is the bald eagle. Bald eagles may use this area in the 
winter for foraging. We encourage you to contact the U.S. Fish and Wildlife Service for 
further information on potential conflicts with bald eagles in the project area. 

Thank you for the opportunity to comment. 

Sincerely, 

Thomas C. Collins 
Coordinator 
Office of Director 
Habitat Protection Program 

TC:as 
cc: Julie Hamilton-State Clearinghouse 

USFWS 

Hcadguartnr: 5400 Ui-hop Boulevard, Cheyenne, W 81wb-0001 
FAX (1071 777-4610 



Nature The # Wyoming Natural Diversity Database 
c m z s e ~ a n ~  1604 Grand We., Suite 2 Laramie, Wyoming 82070 (307) 745-5026 

May 9,1997 

Ms. Lisa K. Hollingsworth, NEPA Document Manager 
U.S. Department of Energy 
Federal Energy Technology Center 
361 0 Collins Ferry Road 
P.O. Box 880 
Morgantown, W 26507-0880 

Dear Ms. Hollingsworth: 

Per your letter of April 21,1997, requesting data on plant species located in Section 7 of Township 
47 North, Range 72 West for the Hoe Creek site, I have searched our database and no records 
were retrieved. However, for the following reasons, this does not mean that species of concern are 
not located within the specified townranges: 1. Both plant and animal populations are mobile, and 
occurrences in neighboring areas may have moved into your target area; 2. This area of Wyoming 
has not been recently surveyed for ail threatened, endangered, or sensitive (TES) species that may 
occur; 3. Suitable habitat may be present in the target area for species found immediately outside 
its boundaries. Therefore, adequate pre-project TES screening for plants requires site surveys 
with collecting visits scheduled throughout the growing season and for animals, throughout the 
year. 

I am sorry we could not provide you \with more information. Should you have any questions 
regarding this letter, please feel free to call myself, our data manager (Mary Neighbours), or our 
botanist (Walter Fertig). 

Sincerely, n 

Laura Gianakos 
Administrative and Database Assistant 

Recycled Paper 



Lisa K. Hollingsworth 
Federal Energy Technology Center 
PO Box 880 
Morgantown, WV 26505 

Re: Hoe Creek Underground Coal Gasification Test Site Remediation Draft Environmental 
Assessment 

Dear Ms. Hollingsworth: 

On behalf of the State of Wyoming, please be advised that we  have reviewed the 
referenced document. In accordance with our own comment period given to  all affected 
state agencies, I have attached comments from Geological Survey, Game & Fish, and the 
State Historical Preservation Office for your review. I trust you will give them due 
consideration. 

The State of Wyoming supports the proposed remediation action. Thank you for the 
opportunity to  comment. 

Sincerely, 
C Y  

I&Z.cj&- Paul R. Kruse L 

Assistant Director 
Office of Federal Land Policy 

PRK:ck 
Enclosures 

STATE OF WYOMING 
OFFICE OF THE GOVERNOR 

September 26, 1997 

STATE CAPITOL BUILDING 
CHEYENNE, WY 82002 



WYOMING STATE GEOLOGICAL SURVEY 
P . 0 .  BOX 30081 LARAMIE, WYOMING 8207 1-3008 

(307) 765-2286 FAX 307-766-2505 E-MAIL W S Q S Q W S Q S . U W O . ~ ~ ~  

STME GfOlOGIST- Gary b. GbtS 

PACE 2 

Septqpber 17, 1997 
MEMORANDUM 

FROM: Gary B. Glass, P.G., State Geologist 

SUBJECT: Draft Environrnental Assessment for the Proposed Hoe Creek 
Underground Cocil Gasification Test Site Remediation (State 
ldsntificr # 97-1 43) 

I have the following comments regarding this document; 

To help safeguard lifc, hcalth, property, and the environment in Wyoming, 
the Wyomlrig Leyislulure pussect the Wyoming Geologists Practice Act 
(W.S. 33-41-lUl through :33-41-121) in June of 1997, This act requires the 
licensure of all geologists practicing before the ptMc in Wyoming. 

I mention this because. tihe draft environmental assessment includes 
subsluriliul geologic Q ~ C J  geohydrologlc information and evaluations, 
which are critical to maldng an informed decision on this matter. But the 
assessment has no information on who prepared it or their credentials. 
Who were the preparers of the geologic portions of this document and 
were they professional gieologists licensed to practice in Wyoining? 



I WOMING 
GAME AND FISH DEPARTMENT 

September 12, 1997 

WYOMING STATE CLEARINGHOUSE 
OFFICE OF FEDERAL LAND POLICY 
ATTN: 3ULIEHAMILTON 
HERSCHLER BUILDING, 3W 
CHEYENNE,WY 82002 

Dear Ms. Hamilton: 

WER 8619 
U.S. Department of Energy 
Draft Environmental Assessment 
Hoe Creek Underground C8aI Gasification 
Test-Site Remediation 

Campbell County 
SIN: 97-143 

The staff of the Wyoming Game and Fish Department has reviewed the Draft 
Environmental Assessment for the Hoe Creek Underground Coal Gasification Test Site 
Remediation. We have no concerns with this project as proposed. 

I 
I Thank you for the opportunity to comment. 

Sincerely, 

Thomas C. Collins 
Coordinator 
Office of Director 
Habitat Protection Program 

TC:as 
cc: USFWS .. . 

Hcadqumnt: 5400 Bishop Boulevard. Chc~cnnc. WY 820064001 
FAX 13071 177-3610 
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D I V I S I O N  O F  C U L T U R A L  R E S O U R C E S  
State Historic Preservation Office 
6101 I’ellowstone Road 
Cheyenne, IVY 82002 
(307) 777-7697 
FAX (307) 777-6421 

September 12, 1997 

Wyoming State Clearingh-use 
Office of Federal Land Policy 
Attn: Julie Hamilton 
Herschler Building, 3W 
Cheyenne, WY 82002 

RE: Hoe Creek Underground Coal Gasification Test Site Remediation Draft 

Dear Ms. Hamilton: 

Environmental Assessment (State ID No. 97-143); SHPO #0891CTC012 

Karen Kempton of our staff has received information concerning the 
aforementioned project. Thank you for allowing us the opportunity to comment. 

The Wyoming State Historic Preservation Office (SHPO) reviewed and commented 
on a cultural resource inventory of the project area in 1991. No sites 
meeting the criteria of eligibility for the National Register of Historic 
Places will be affected by the project. 
Draft Environmental Assessment. However, we would like to continue to receive 
any additional environmental documents that are prepared in the future. 

Please refer to SHPO project control number f0891CTC012 on any future 
correspondence dealing with this project. 
Karen Kempton at 307-777-6292 or me at 307-777-6311. 

Sincerely, 

We have no comments to make on the 

If you have any questions contact 

Office 
for 
John T. Keck 
State Historic Preservation Officer 

THE STATE OF WYOMING ‘ DEPARTMENT OF COMMERCE 
Jim Geringer, Go9xi~nsr Gene Bryan, Director 



United States Department of the Interior 

ES-61411 
kd/W.W(remgasif. spl) 

FISH AND WILDLIFE SERVICE 
Ecological Services 
4000 Morrie Avenue 

Cheyenne, Wyoming 82001 

t 

May 12, 1997 

Ms. Lisa K. Hollingsworth 
NEPA Document Manager 
U.S. Department of Energy 
3610 Collins Ferry Road 
P.O. Box 880 
Morgantown, WV 26507-0880 

Dear Ms. Hollingsworth 

Thank you for your letter of April 21, 1997 regarding the proposed remediation at a field test 
site in Campbell County, Wyoming. 

In accordance with section 7(c) of the Endangered Species Act of 1973, as amended (ESA), my 
staff has determined that threatened or endangered species should not be adversely affected by 
remediation of the contaminated groundwater. We request the opportunity to review a copy of 
the draft Environmental Assessment when it becomes available. 

However, should the project involve surface disturbance to black-tailed prairie dog (Qmmys 
Zudovicianrrs) colonies or complexes greater than 79 acres or white-tailed prairie dog (C. 
leucurus) colonies or complexes greater than 200 acres there is the potential that the endangered 
black-footed ferret (Mustela nigripes) may be impacted. This is true even if only a portion of 
the colony or complex will be disturbed. You should contact us for guidance on ferret surveys 
if prairie dog colonies are impacted. 

Additionally, mountain plovers (Charadrius montaw) and swift fox(V”lpes velox), both 
candidate species, may occur in grasslands areas. Potential impacts (direct and indirect) to these 
areas from road construction, traffic, etc. should be addressed, if appropriate. Our office may 
be contacted for survey guidelines if necessary. 



Ms. Lisa K. Hollingsworth 2 

If you have any questions please contact me or Kim Dickerson of my staff at the letterhead 
address or phone (307) 772-2374. 

Sincerely, 

Acting Field Supervisor 
Wyoming state Office 

@c: Director, WGFD, Cheyenne, WY 
Nongame Coordinator, WGFD, Lander, WY 



United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Ecological Services 
4000 Morrie Avenue 

Cheyenne, Wyoming 82001 

ES-61411 
kd/W.O9/WY 1 172.kd(hoecrkgs.c0n) 

September 23, 1997 

Lisa K. Hollingsworth 
Federal Energy Technology Center 
P.O. Box 880 
Morgantown, West Virginia 26505 

Dear Ms. Hollingsworth 

Thank you for your July 26, 1997 letter requesting our review of the Environmental Assessment 
(EA) of the project entitled "Hoe Creek Underground Coal Gasification Test Site Remediation" 
in Campbell County, Wyoming. We commend the Department of Energy for site- remediation 
and agree that the preferred alternative is the least environmental damaging. 

Based on the information provided in the EA, we concur with your determination that the 
proposed project will have no effect on the threatened bald eagle (Haliaeetus Zeucocephalus) or 
the endangered black-footed ferret (Mustela nigripes). However, because the project is in an area 
determined as suitable habitat for the mountain plover (Charadrius montanus) and the status of 
the plover is currently under review for listing, we recommend surveys be conducted. A copy. 
of the survey guidelines are attached. Additionally, the plover is protected under the Migratory 
Bird Treaty Act, 16 U.S.C. 703, enacted in 1918, which prohibits the taking of any migratory 
birds, their parts, nests, or eggs except as permitted by regulations. If plovers are found within 
the project area, you should contact this office. 

The project is also in an area determined as suitable habitat for swift fox (iu@es velox). 
Remediation should not affect the swift fox unless the activities will disturb a denning site. To 
determine if denning sites are present you may contact Pat Diebert of the Wyoming Game and 
Fish Department at (307) 777-4587. If denning sites will be disturbed by remediation activities, 
you should contact this office. 
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Ms. Lisa K, Hollingsworth 2 
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If the scope or details of the project change in a manner that may result in an effect to any 
endangered, threatened, or candidate species or if nesting raptors or other migratory birds are 
observed in the immediate project area, consultation should be reinitiated with this office. We 
appreciate your efforts to conserve threatened and endangered species, as well as migratory birds. 
If you have any questions please contact Kim Dickerson at the letterhead address or phone (307) 
772-2374. 

Sincerely, 

Pedro Ramirez, Jr. / 
Acting Field Supervisor 
Wyoming State Office 

cc: Director, WGFD, Cheyenne, WY 
Nongame Coordinator, WGFD, Lander, WY 



INFORMATION AND GUIDELINES FOR MOUNTAIN PLOVER (Charadrius 
montanus) IDENTIFICATION AND S U R ~ ~ Y S .  

BACKGROUND: 

The mountain plover (Charadrm montanus) is a small bird (about 17.5 cm, 7 in.) about the 
size of a killdeer (Charadrim vocifem). It is a light brown above with a lighter colored 
breast, but lacks the contrasting dark breast-belt common to many other plovers. During the 
breeding season it has a white forehead and a dark line between the beak and eye, which 
contrasts with the dark crown. 

- 

This Federal candidate bird species has restricted habitat requirements. On breeding or 
winrering habitat, this bird is usuaily found on grasslands or sites with grassland 
characteristics (shortgrass prairie, shrub-steppe, open sagebrush, plains, alkali flats, 
agricultural lands, cultivated lands, and sod farms). Mountain plovers nest on sites dominated 
by short vegetation and bare ground, that also have manure piles or rocks nearby. Recently, 
nests have been found on cultivated land. Unlike other plovers, mountain plovers are rarely 
found near water. Domestic livestock and reduced populations of burrowing mammals now 
create the modified habitat once maintained by millions of nomadic grazing ungulates (bison, 
elk, and pronghorn). Mountain plovers may be found on heavily grazed pastures throughout 
their breeding range and may selectively nest in or near prairie dog towns. 

SURVEY RECOMMENDATIONS: 

The Service has recently completed a review of the status of the mountain plover. Available 
data indicate that population numbers are d e c h h g  rangewide and suggest that immediate 
listing action may be warranted. Because listing this species appears imminent, the Service 
requests information on the presence and distribution of mountain plovers in the vicinity of 
the project. The Service recommends surveys for mountain plovers in all suitable habitat as 
well as avoidance of nesting areas to minimize impacts to plovers in a site planned for 
development. Listed below are the Service’s recommended survey guidelines. While the 
Service believes that plover stweys, avoidiince of nesting and brood rearing areas, and 
timing restrictions (avoidance of important areas during nesting) will lessen the chance of 
direct impacts to and. mortality of individual mountain plovers in the area, these restrictions 
do nothing to mitigate indirect effects, including changes in habitat suitability and habitat 
loss. Surveys are, however, a necessary starting point. 

* Visual observation of the area within 114 mile of the proposed action and 200 yards of 
proposed access routes should be made to detect the presence of plovers. All plovers located 
should be observed bong enough to determine if a nest is present. 

* These observations should be made from a stationary vehicle, as plovers do not appear to 
avoid vehicles. 

* If no visual observations are made from vehicles, the area should be surveyed on ATVs. 



Extreme care should be exercised in locating plovers due to their highly secretive and quiet 
nature. Surveys by foot are not recommended because plovers tend to flush at greater 
distances when approached using this method. Finding nests during foot surveys is more 
difficult because of the greater flushing distance. 

* Surveys should be conducted no more than 14 days prior to thedate actual ground 
disturbance activities begin. If two surveys are required, hey should be made at least 14 
days apart, with the last survey no more than 14 days prior to the Start-up date. 

* The number of surveys required to clear a site for mountain plovers prior to beginning a 
planned activity is dependent upoin the start-up date, as shown below: 

Date'of darned activitv Number of surveys reauira 

March 15 through April 15 
April 15 through July 15 

1 
2 

July 15 through August 15 1 

* If an active nest is found in the survey area, the planned activity should be delayed at least 
30 days. If a brood is observed, iictivities should be delayed at least seven days. 

* Grading activities and new road construction should be~miximized during the period from 
May 25 through June 30 to lessen hazards to early developing chicks. More plover 
activity has been identified on established roads than on two-tracks. 

* No new surface disturbing activities should be allowed d u h g  the reproductive period, 
March 15 through August 15, in identified concentration areas. These are defined as areas 
where broods and/or adults have been documented in at least two of the past three years. 



United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Ecological Services 
4000 Morrie Avenue 

Cheyenne, Wyoming 82001 

ES-61411 
kd/W.O9/WY 1 172.kd(hoecrk2.con) 

Lisa K. Hollingsworth 
Federal Energy Technology Center 
P.O. Box 880 
Morgantown, West Virginia 26505 

Dear Ms. Hollingsworth 

September 30, 1997 

Roy Spears of the U.S. Department of Energy contacted Kim Dickerson of the U.S. Fish and 
Wildlife Service on September 29 regarding affects to mountain plover (Charadrius montanus) by 
the proposed project "Hoe Creek Underground Coal Gasification Test Site Remediation" in 
Campbell County, Wyoming. 

Based on the information relayed by Mr. Spears regarding the absence of plovers during surveys 
conducted in MarcWApril and in August 1997, we concur that the proposed project will not 
adversely affect the mountain plover. However, if the scope of the project changes (e.g. new 
construction) or if mountain plovers are observed in the project area, please contact this office. If 
you have any questions you may contact Kim Dickerson at the letterhead address or phone (307) 
772-23 74. 

Sincerely, 

Y Pedro Ramirez, Jr. 
Acting Field Supervisor 
Wyoming State Office 

cc: Director, WGFD, Cheyenne, WY 
Nongame Coordinator, WGFD, Lander, WY 



U. S. Department of Energy 
Federal Energy Technology Center I 
3610 Collins Feny Road 
P.O. Box 880 
Morgantown, WV 26507-0880 

626 Cochrans Mill Road 
P.O. Box 10940 
piburgh, PA 15236-0940 

and Environmeutal R o b h  

September 29,1997 

Ms. Kim Dickerson 
Fish and Wildlife Service 
Ecological Services 
4000 Morrie Avenue 
Cheyenne, WY 82001 

Dear Ms. Dickerson: 

Than% you for the information regarding the mountain plover during our telephone conversation 
this morning. As you recall, a Draft Environmental Assessment @A), entitled “Hoe Creek 
Underground Coal Gasification Test Site Remediation” is currently in a public comment period. 
In a letter, dated September 23, 1997, Mr. Pedro Ramirez, Jr. of your office, providing comments 
from a review of the EA, indicated the: project site is in an area determined as suitable habitat for 
the mountain plover. 

During August, 1997, I observed the proposed areas of disturbance at the Hoe Creek site. No 
mountain plovers were observed on or near the site. As a Wildliffe Biologist with over 20 years of 
fieldsupervisory experience and having conducted plover surveys in the past, I feel confident the 
areas of concern were surveyed sufficient to determine that no mountain plovers were present at 
the field site. Additionally, surveys for sage grouse leks were conducted during MarcldApril, 
1997. No leks were observed. 

Please send a letter to Ms. Lisa K. Hollingsworth indicating if we have addressed the mountain 
plover concern. W e  will continue observations at the field site for plovers, and will provide you 
with sighting data, should plovers be observed. 

Thank you for your cooperation. 

ROY“G. Spears 
Inactive Waste Sites 
Program Manager 
ES&H Program Support Division 

REPLY TO: Morgantown Office 
Voice (304)285-5468 e FAX (304)285-4403 a spear@ fetc.doe.gov e httpJhvw .fetc.doe.gov 

http://fetc.doe.gov
http://fetc.doe.gov


U. S. Department of Energy 
Federal Energy Technology Center 
3610 Collins Feny Road 
P.O. Box 880 
Morgantown, WV 26507-0880 

626 Cochrans Mill Road 
P.O. Box 10940 
Piisburgh, PA 15236-0940 

October 2, 1997 

ROY SPEARS 
PROJECT MANAGER 

Draft Environmental Assessment Comments, “Hoe Creek Underground 
Coal Gasification Test Site Remediation” 

MEMORANDUM FOR LISA K. HOLLINGSWORTH 
NEPA DOCUMENT MANAGER 

On September 30, 1997, a letter was received from Mr. Pedro Ramirez, Jr., of the United States 
Department of the Interior, Fish and Wildlife Service, Cheyenne, Wyoming. Mr. Ramirez was 
forwarding comments from review of the Draft Environmental Assessment referenced above. 
One comment indicated the proposed project is in an area determined as suitable habitat for the 
swift fox, Vulpes veloL Mr Ramirez suggested we contact Ms. Pat Diebert of the Wyoming Gam 
and Fish Department to determine if denning sites had been observed in that part of Campbell 
County, Wyoming. 

On September 30, 1997, I reached Ms. Diebert at approximately 4:OO PM at her office at (307) 
777-4587. She was unaware of any recent denning site observations in the proposed project area. 
Ms. Diebert suggested we notify her at the Wyoming Game and Fish Department only if we 
encounter a swift fox den on or near the proposed project site. She indicated that no letter to her 
would be necessary at this time, as no dens have been identified in or near the proposed projecst 

.doe.gov 

http://doe.gov


PHONE MEMO 
From Larry Young 

Date: May9,1997 

Project: 

Person Contacted Julie Weaver 

Environmental Assessment for DOE Hoe Creek UCG Facility 

Affiliation: 

Phone Number: 

Subject: 

Bureau of Land Management, Cheyenne Wyoming 

(307) 775-6260 

Verification of active mining claims at DOE Hoe Creek Faciiity 
NWQ 

A mining claim at the DOE Hoe Creek site was active until 1990, and is now closed. A check bf 
the plat maps shows there is a right-of-way granted to an individual for access across the site. No 
withdrawal of future niining claims is on the record but there is a statement that says the Department 
of Energy has conducted coal gasification test on the property from 1976 to 1979. The groundwater 
quality could be affected, and no water well drilling is allowed until DOE has proven the aquifers are 
not polluted. 



S 

May 23, 1997 

M s .  Lisa K. Hollingsworth 
NEPA Document Manager 
U.S. Department of Energy 
Federal Energy Technology Center 
3610 Collins Ferry Road 
P.0 .  Box 880 
Morgantown, W 26507-0880 

RE: Federal Energy Technology Center, Remediation at a Field Test site on 
BLM Lands; SHPO f0497RLC027 

Dear 24s. Hollingsworth: 

Richard Currit of our staff has received information concerning the 
aforementioned project. Thank you for allowing us the opportunity to comment. 

We have reviewed the project report and find the documentation meets the 
Secretary of the Interior's Standards for Archaeology and Historic 
Preservation (48 FR 44716-42). No sites meeting the criteria of eligibility 
for the National Register of Historic Places will be affected by the project 
as planned. We recommend the Bureau of Land Management (BLM) and Department 
of Environmental Quality, Land Quality Division (DEQ) allow the project to 
proceed in accordance with state and federal laws subject to the following 
stipulation: if any cultural materials are discovered during construction, 
work in the area should halt immediately and the BLM, DEQ staffs and SHPO 
staff must be contacted. Work in the area may not resume until the materials 
have been evaluated and adequate measures for their protection have been 
taken. 

This letter should be retained in your files as documentation of our 
determination of "no effect" for this project. 

Please refer t? SqFO project controi number #0597RLC027 on any future 
correspondence dealing with this project. If you have any questions, contact 
Richard Currit at 307-777-5497 or me at 307-777-6311. 

Sincerely, 

Preservation Officer 
for 
John T. Keck 
State Historic Preservation Officer 

JTK:RLC:jh 

w i E  STATIC o~ WYOMING 
Jim Ccringcr, Covernor 

I)ICPAltTMENT OF COMMERCE 
Gcnc Bryan. Director 





STATE OF WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY 
AND THE 

UNITED STATES DEPARTMENT OF ENERGY 

IN THE MAlTER OF: 1 
1 

The U.S. Department of 1 DOE METC FOSSIL ENERGY 
Energy's METC Fossil ) SITE CLEAN-UP AGREEMENT 
Energy Sites in the 1 
State of Wyoming 1 

The parties to this Agreement are- the United States Department of Energy (DOE) (which includes 
its employees, authorized representatives, or contractors) and the State of Wyoming, Department of 
Environmental Quality (WDEQ). The Land Quality Division of the WDEQ will be the lead contact for the 
State of Wyoming. The term State as used in this document shall mean the State of Wyoming. The parties 
agree as follows: 

ARTICLE 1. AUTHORITY 

DOE and the WDEQ are entering into this Agreement pursuant to the following 
authorities: 

A. DOE enters into those portions of the Agreement that relate to remedial actions pursuant 
to section 120(a)(4) of the Comprehensive Environmental Response, Compensation, and 
Liability -Act (CERCLA), 42 USC 5 9620(a)(4), Executive Order 12580, and DOE Order 
5400.4, the Wyoming Environmental Quality Act and all applicable State regulations. 

B. WDEQ enters into this Agreement pursuant to the Wyoming Environmental Quality Act 
W.S. 35-1 1 -lOS(a)(viii) and all applicable State regulations. 

ARTICLE I I .  PURPOSE 

The general purposes of this Agreement are to: 

A. Ensure that the environmental impacts associated with past and present activities at Fossil 
Energy sites are thoroughly investigated and that cleanup and restoration (including 
groundwater) actions approved by the State of Wyoming are taken to protect public 
health, safety, and welfare, and environment and waters of the State as defined in W.S. 
351 1 - 103(c)(vi). 
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B. 

C. 

D. 

E. 

F. 

Establish a procedural framework and schedule for developing, implementing, and 
monitoring the results of appropriate cleanup and restoration actions at Fossil Energy sites 
in accordance with the Wyoming Environmental Quality Act and other applicable Federal 
and State laws and regulations. 

Facilitate cooperation, exchange of information, and lparticipation of the parties in such 
actions. 

Establish requirements and schedules for the cleanup and restoration alternatives for sites 
to identify, evaluate, and select WDEQ-approved cleanup and restoration action(s) to 
prevent, mitigate, and albate the release or threatened release of pollutants, contaminants, 
or hazardous substances at the site in accordance with the Wyoming Environmental 
Quality Act and all applicable State regulations. 

Implement the selected1 Best Practicable Technology (BPT) (W.S. 35-1 1 103(f)(i)) cleanup 
and restoration action(s) according to the timetable and deadlines established under - 
Paragraph A of Article 111. 

Assure compliance with all applicable Federal and State laws and regulations for work 
performed under this Agreement. 

ARTICLE 111. SCOPE 

This Agreement covers activities required to remediate the effects of DOWMETC fossil energy 
research and development activities conducted at the Hoe Creek Underground Coal Gasification Project 
and the Rock Springs Oil Shale Retort Project in Wyoming. Remediation is divided into the following 
phases and defined as follows: 

A. Phase 1 will include all activities which will restore the affected aquifer(s) to a quality of use 
consistent with the use:; for which the water was suitable prior to initiation of DOE/METC 
operations. A Best Practicable Technology method for groundwater cleanup shall be 
determined, initiated, and completed as set forth by State requirements. If it is not feasible 
to restore the water quality, DOE shall contain generated contaminants and prevent the 
migration of those contaminants to the smallest affected area practicable. 

5. Phase 2 shall include all activities to restore the surface of the site to pre-test conditions 
once Phase 1 has been successfully completed. 

ARTICLE IV. CONSULTATION WITH \NYOMING WDEQ 

Review and Comment Process for Draft and Final Documents: 

-2- 



A. Applicability: 

The provisions of this Part establish the procedures that shall be used by DOE and WDEQ 
to provide appropriate notice, review, comment, and response to comments. DOE will be 
responsible for issuing draft and final documents to WDEQ. WEDEQ will respond within 
thirty (30) days unless mutually agreed otherwise. DOE will provide a written response 
within twenty (20) calendar days to all written WDEQ review comments to the draft and 
final documents submitted during all phases of the project. With the concurrence of the 
WDEQ Project Manager, DOE may extend the 20-day period for an additional 20 days. All 
final reports of any deliverable document-identified herein will be prepared and distributed 
to the WDEQ Project Manager 

B. General Process for Documents: 

Documents initially issued by DOE in draft are subject to review and comment by WDEQ. 
Following receipt of WDEQ comments on a particular draft document, DOE will provide 
thorough written responses to all WDEQ comments received and issue a draft final 
document subject to final WDEQ review. The draft final document will become final after a 
review period of twenty (20) calendar days. If the parties are unable to agree on the final 
document, unless dispute resolution may be invoked by DOE. 

C. D- I i :  

All disputes arising under this Agreement are subject to this part. The first step of the 
dispute resolution process will entail discussions with the WDEQ Land Quality Division 
Administrator and DOUMETC Off ice of Program Support and Evaluation Associate 
Director level. If a resolution is not reached, the discussion will be held at the WDEQ 
Director and METC Director level. A final written decision shall be issued jointly or, in case 
of disagreement by the WDEQ Director. 

D. Draft and Final ReDorts: 

1. ' DOE shall complete and transmit draft reports for the following primary documents 
to WDEQ for review and comment in accordance with the provisions of this Article: 

a. Scope of work; 
b. 
c. 

Work plan, including sampling and analysis plan; and 
Time schedule with dates for deliverables and implementation of cleanup 
and restoration, 

In preparation of these documents, DOE will utilize all available site information, and avoid 
unnecessary duplication of existing studies and data. 

-3- 



2. If schedules cannot be met, DOE and WDEQ representatives will establish a new 
mutually agreeable schedule consistent with provisions in Article V. 

E. Meetinas of the P ro iect Ma naaers on Development of Reports: 

The WDEQ Project Manager@) and DOE representative@) shall meet at least every ninety 
(90) days in Wyoming, except as otherwise agreed in writing by the parties, to review and 
discuss the progress of work being performed on documents and at the site. Prior to 
preparing any draft report, the Project Managers shall discuss the report results in an effort 
to reach a common understanding, with respect to the results to be presented in the draft 
report. 

Telephone conference calls will be used at least monthly to maintain regular 
communications during periods between meetings. Written summaries of the telephone 
conversations will be prepared by DOE and WDEQ and sent to the other party for 
verification if either party deems it necessary. 

F. Identification and Detenmination of Potential State Reauirements: 

1. For supporting documents that include state requirement determinations, prior to 
the issuance of a draft report, the Project Managers shall meet to identify and 
propose, to the best of their ability, all State requirements pertinent to the report 
being addresse!d. 

The parties recognize that State requiremenus should be identified on a site- 
specific basis and will depend on the particular actions proposed as a remedy and 
the degree of contamination. 

2. 

G.- Subseauent Modifications of Final Reports: 

Following finalization of any report pursuant to Paragraph F.1. above, WDEQ or DOE may 
seek to modify the report by presenting information applicable and appropriate to the 
results proposed by the final document, including seeking additional field work, pilot 
studies, computer modeling, or other supporting technical work. 

WDEQ or DOE may seek to modify a report after finalization if either determines, based on 
new information (Le., information that became available, or conditions that became known, 
after the report was fina.lized), that the requested modification is necessary. WDEQ or 
DOE may seek such a modification by submitting a written request to the 
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Project Manager of the other party. The request shall specify the nature of the requested 
modification and how the request is based on new information. If either fails to agree as to 
the modification, either party may invoke dispute resolution. 

H. Aareement Compliance: 

Compliance with this Agreement shall stand In lieu of any administrative or judicial actions 
to be taken by the WDEQ against DOE. In the event of administrative or judicial action 
brought against DOE, by any person or entity or by WDEQ for noncompliance with this 
Agreement,, all parties reserve all rights, claims, and defenses available under law. The 
parties intend that this Agreement be consistent with State and Federal law. To the extent 
that any part is finally determined to be inconsistent, following judicial xeview, that part shall 
be void. 

ARTICLE V. EXTENSIONS 

A schedule may be extended upon receipt of a timely request for extension from DOE and the 
WDEQ and DOE agree good cause exists and the extension is necessary and unavoidable. Any request for 
extension by DOE shall be submitted in writing directly to the WDEQ. Good causes for schedule extensions 
may include, but. are not limited to, the following: 

A. Inclement weather delays, 
B. 
C. 
D. 
E. Regulatory or environmental delays. 

Equipment acquisition and delivery or failure delays, 
Absence of responses to Request For Proposals for specific tasks, 
Delay in Congressional funding for remediation projects, and 

WDEQ shall respond to DOE'S extension request within fifteen (15) working days from date of 
receipt of the request. 

ARTICLE VI. FUNDING 

It is the expectation of the parties to this Agreement that all obligations of DOE arising under this 
Agreement will be fully funded. DOE shall take all necessary steps and make efforts to obtain timely 
funding to meet its obligations under this Agreement. Any requirement for the payment or obligation of 
funds by DOE established by the terms of this Agreement shall be subject to the availability of appropriated 
funds, and no provision. herein shall be interpreted to require obligation or payment of funds in violation of 
the Anti-Deficiency Act, 31 U.S.C. 1341. In cases where payment or obligation of funds would constitute a 
violation of the Anti-Deficiency Act, the dates established requiring the payment or obligation of such funds 
shall be appropriately adjusted. 
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If appropriated funds are not available to fulfill DOE's obligations under this Agreement, WDEQ 
reserves the right to initiate any other action which would be appropriate absent this Agreement. 

ARTICLE VII. FORCE MAJEURE 

A Force Majeure shall mean any event arising from causes beyond the control of a party that 
causes a delay in or prevents the performance of any obligation under this Agreement including, but not 
limited to, acts of God; fire; war; insurrection; civil disturbance; explosion; unanticipated breakage or 
accident to machinery, equipment or lines of pipe despite reasonably diligent maintenance; adverse 
weather conditions that could not be reasonably anticipated; unusual delay in transportation; restraint by 
court order or order of public authority, inability to obtain, at reasonable cost and after exercise of 
reasonable diligence, any necessary aulhorizations, approvals, permits or licenses duelo action or inaction 
of any governmental agency or authority other than DOE; delays caused by compliance with applicable 
statutes or regulations governing contracting, procurement, or acquisition procedures despite the exercise 
of reasonable diligence; and insufficient availability of appropriated funds, if DOE shall have made timely 
request for such funds as part of the budgetary process as set forth in Article VI (Funding) of this 
Agreement. A Force Majeure shall also include any strike or other labor dispute. Force Majeure shall not 
include increased costs or expenses of iresponse actions, whether or not anticipated at the time such 
response actions were initiated. If Force Majeure is invoked, DOE will provide documentation of the 
event@) leading to the Force Majeure. :Specifically, documentation will include a description of the event, 
the timing of the event, the anticipated dielay caused by the event, and DOE actions taken to rectify any 
problems which developed as a result of the event. If any event prevents DOE's continuing performance of 
any obligation under this Agreement or State law, the WDEQ may terminate this Agreement and pursue 
anv administrative or iudicial action available under State law. 

. 



Article VIII. EFFECTIVE DATE 

This Agreement shall become effective as to the parties herein as of the last date set forth in the 
signature block@) below. The Agreement shall remain in effect for a period of five (5) years from such date 
unless terminated by the mutual agreement of the parties hereto, except as specified in Article VII, Force 
Majeure. In witness of such Agreement and confirming the obligations thereunder, the parties signify their 
acceptance of such obligations by their signatures below. 

Thomas F. Bechtel 
Director, Morgantown Energy 

Technology Center 

8/26/93 
Date 
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State of Wyoming 

Dennis Hemmer 
Director, Wyoming Department 
of Environmental Quality 

8/30/93 
Date 



This is a true and correct copy of the DOE METC Fossil Energy Site Clean-up Agreement, the 
original of which is held of public record in the files of the Wyoming Department of Environmental Quality, in 
Cheyenne, Wyoming. Certified this 1st d#ay of September, 1993. 

.e 

Maxine Weaver 
Assistant Attorney General 
State of Wyoming 

Sandra Pad ilia 
NOTARY PUBLIC 

-8- 



Finding of No Significant Impact 

Hoe Creek Underground Coal Gasification Test Site Remediation 

AGENCY: U.S. Department of Energy (DOE) 

ACTION: Finding of No Significant Impact (FONSI) 

SUMMARY: The DOE has prepared an Environmental Assessment (EA), DOEEA- 12 19, to 
analyze the potential impacts of alternatives for remediating subsurface and groundwater 
contamination at the Hoe Creek Underground Coal Gasification (UCG) Test Site in Campbell 
County, Wyoming. DOE proposes to use air sparging with bioremediation for UCG test site 
cleanup. 

Based on the analyses in the EA, DOE has determined that the proposed action is not a major 
Federal action significantly affecting the quality of the human environment, within the meaning 
of the National Environmental Policy Act (NEPA) of 1969, U.S.C. 432 1 et seq. Therefore, the 
preparation of an Environmental Impact Statement is not required and DOE is issuing this 
FONSI. 

COPIES OF THE EA ARE AVAILABLE FROM: 

Lisa K. Hollingsworth, NEPA Document Manager 
Federal Energy Technology Center 
P. 0. Box 880 
Morgantown, WV 26507-0880 
(304) 285-4992 

FOR FURTHER INFORMATION CONTACT: 

Carol Borgstrom, Director 
Office of NEPA Policy and Assistance 
US. Department of Energy 
1000 Independence Avenue, S W 
Washington, D.C. 20585 
(202) 586-4600 or (800) 472-2756 

BACKGROUND: In the late 1970s several UCG tests were conducted at the Hoe Creek test 
site by DOE and its predecessor agency, the U.S. Energy Research and Development 
Administration. Subsequent examinations at the site detected contaminated groundwater, which 
led to a Site Clean-up Agreement between the DOE and the State of Wyoming in 1993. This 
Agreement commits DOE to conduct cleanup and restoration actions at the Hoe Creek site to 
protect the public and the environment. An interim pump and treat action, for which an EA was 
previously prepared and a FONSI was signed, was conducted between 1989 and 1995 to limit the 
migration of contaminated groundwater. 
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Finding of No Significant Impact 

Hoe Creek Undergrlound Coal Gasification Test Site Remediation 

DESCRIPTION OF THE PROPOSED ACTION: The proposed action is to perform air 
sparging with bioremediation at the Hoe Creek 2 and 3 sites to remove groundwater 
contaminants resulting fi-om the UCG experiments performed at these sites. This action would 
involve adding support structures and drilling additional wells at the Hoe Creek 2 and 3 test sites. 
Oxygen or hydrogen peroxide would be pumped into the wells to volatilize benzene dissolved in 
the groundwater and enhance bioremediation of the subsurface UCG by-products that are 
providing source material for groundwater contamination. 

The air sparging would be conducted cyclically in eight hour intervals with eight hour rest 
intervals in between. The initial cycle for sparge system operation would be 90 days of sparging, 
followed by 14 days of rest and seven days of sampling. Levels of benzene, the main 
contaminant of concern as well as an indicator for other contaminants present in the subsurface, 
would be monitored and the operating cycle would be adjusted based on monitoring results. 
Pilot studies conducted at the site indicate that the bioremediation program should be able to 
reduce contaminant levels to the target remediation concentration of less than 50 micrograms per 
liter in five years; however, the point at which the remediation is considered complete would be 
decided jointly by DOE and the State of Wyoming. 

ENVIRONMENTAL IMPACTS: Impacts to the environment associated with both 
construction and operation of the proposed action were considered. The main issues of concern 
examined under the EA were possible impacts related to the health and safety of workers, the 
impact of noise on the public, soil erosion and loss of vegetation, loss of habitat of threatened 
and endangered species, and the use of limited groundwater resources. Review of the available 
environmental information indicates that no significant environmental impacts would be 
expected to occur as a result of the proposed action due to the temporary nature of the action and 
the mitigative measures that would be employed. 

Support buildings, monitoring wdls, roads, and utilities already exist at the site. Two additional 
acres of the 71-acre site would be temporarily disturbed by the proposed action to provide areas 
for parking, air sparging wells, soil storage, compressors, and equipment staging areas. Topsoil 
would be collected and stored during the project, and would be reapplied and seeded with a 
native seed mix approved by the State of Wyoming upon completing subsurface remediation. 
Mitigative measures such as sediment fences and erosion control berms would be used as 
necessary to minimize erosion. 

A health risk assessment indicated that the level of worker exposure to benzene during operations 
would be well below exposure limits established for health protection. 

The Hoe Creek site is located in a remote area; however, one resident does live nearby. No 
significant noise impacts would be expected because work would occur during normal daytime 
hours, construction would be short term, operations would be intermittent, and compressors 
would be electrically powered and enclosed in buildings to minimize noise. The project site is a 
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potentially suitable habitat for mountain plover and swift fox. Surveys conducted at the site have 
not found evidence of either species inhabiting the site or adjacent areas. The Department of 
Interior’s Fish and Wildlife Service and the Wyoming Game and Fish Department have 
concurred that no impacts to either species would be expected. 

The water in the aquifer that has been affected by the UCG experiments is classed as being 
suitable for livestock use only. Because the groundwater that would be removed for well purging 
and sampling to conduct the proposed action represents less than 7% of the annual groundwater 
outflow fiom the Hoe Creek aquifers, and because much of the purge water would be expected to 
return to the subsurface by infiltration, no significant impact to water resources is anticipated. 

ALTERNATIVES CONSIDERED: A detailed study of remedial alternatives was conducted 
and four alternatives, including the proposed action, were chosen for further consideration. The 
following three alternatives to the proposed action were considered in the EA: Excavation, 
Annual Pump and Treat, and the No Action Alternative. 

Excavation of the subsurface in areas immediately surrounding the cavities formed by the UCG 
experiments was considered. This alternative would disturb approximately 40 acres of land 
surface for excavation, soil stockpiling, and treatment equipment and staging. While the 
excavation alternative would be expected to take a similar length of time as the proposed action 
and result in a similar level of success, the high cost and the possible environmental 
consequences of such an extensive excavation makes this alternative unattractive. 

The annual pump and treat alternative would require reinstituting the groundwater pumping and 
treatment that took place between 1989 and 1995. This action was performed as an interim 
measure to minimize the migration of contaminated groundwater. While recent investigations at 
the site have shown evidence of progress in the natural biological attenuation of contaminants in 
the subsurface, neither the annual pump and treat nor the no action alternative would be expected 
to effectively remove the non-aqueous phase coal gasification by-products in the subsurface that 
are the source material for the contaminated groundwater. Because the annual pump and treat 
alternative and the no action alternative do not address treatment of the source material and 
because of the lengthy period of time that would be required for natural attenuation to 
significantly reduce the levels of contaminants in the immediate vicinity of the cavity areas 
where the UCG experiments were performed, neither of these alternatives would fully meet the 
requirements of the Site Clean-up Agreement between the DOE and the State of Wyoming. 

PUBLIC AVAILABILITY: The draft EA was distributed for review by officials of the State of 
Wyoming and by the public in the Hoe Creek area; copies were made available in the public 
library, and public notices were placed in the local newspaper to advertise its availability. No 
adverse comments regarding the proposed action were received. 

This FONSI, and the EA on which it is based, will be distributed to all persons and agencies 
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ISSUED IN MORGANTOWN, \W this /(n day of October, 1997. 

Rita A. Bajura 
Director 
Federal Energy Technology Center 
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