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PREFACE

This handbook contains information on the best current practices to pro-
tect and enhance fish and wildlife resources on surface-mined land in the
Northern Great Plains. Current State and Federal legislation was reviewed to
determine those practices which were most compatible with the performance
standards related to Best Technology Currently Available, Fish and Wildlife
Plans, and Reclamation Plans. The information presented in the handbook is
region-specific, including risks and Timitations, approximate cost, and main-
tenance and management requirements of each practice. Reclamation plans,
which integrate the best current practices with the restoration of specific
habitats in the region, are also included.

This work was supported by funding from the U.S. Bureau of Mines, Minerals
Environmental Technology Program. The Chief Project Officer was Tom Brady,
Spokane Research Center.

The geographical area included -in this handbook (Powder River-Fort Union)
is illustrated by the map below.
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1. INTRODUCTION

Numerous techniques and methods are being used during surface mining and
reclamation operations throughout the country to minimize disturbances and
adverse impacts to fish and wildlife. Some of these methods are accepted or
recognized as state-of-the-art technology; whereas others may be outdated or
even detrimental. This handbook is written as a "first approximation" of
design specifications, to document effective field techniques being used and
to highlight sources of information for techniques that are now in use. This
review will also consider equipment, devices, systems, and methods that have
been useful in special cases. At a later date and as more information becomes
available, this handbook will be revised and updated to reflect the best
current practices state-of-the-art.

To facilitate the transfer of information, the term "Best Current Prac-
tices" (BCP) has been used to present field techniques that have been success-
ful, or that show definite promise of being successful, on surface-mined land.
The Surface Mining Control and Reclamation Act of 1977 states that "to the
extent possible using the best technology currently available (BTCA), [the
operator is required to] minimize disturbances and adverse impacts of the
operation on fish, wildlife, and related environmental values, and achieve
enhancement of such resources where practicable" (Section 515 [b] [24]).
Furthermore, THE SURFACE COAL MINING AND RECLAMATION OPERATIONS PERMANENT
REGULATORY PROGRAM STATES THAT "WITHIN THE CONSTRAINTS OF THE PERMANENT
PROGRAM, THE REGULATORY AUTHORITY SHALL HAVE THE DISCRETION TO DETERMINE THE
BEST TECHNOLOGY CURRENTLY AVAILABLE (BTCA) ON A CASE-BY-CASE BASIS" (Section
701.5). The BCP's presented in this handbook are being offered as guidelines
to the mining community and regulatory agencies for use not only when an
environmental problem arises, but also when an operator wishes to initiate a
wildlife management program.

IN ALL CASES, THE BCP'S IN THIS HANDBOOK, THAT ARE SELECTED FOR USE ON A
PARTICULAR SITE, MUST BE APPROVED FOR USE BY THE STATE REGULATORY AUTHORITY.
IN SOME INSTANCES A BCP MAY NOT CONFORM TO THE LATEST STATE REGULATORY
PROGRAM.

1.1 USE OF THE HANDBOOK

This handbook is one of several guides being developed by the U.S. Fish
and Wildlife Service to aid mid-level managers, field inspectors, and mine
reclamation specialists in the coal regions. Its purpose is to identify the
points at which fish and wildlife resources can be protected and enhanced
during the various phases of mine development and reclamation on a regional
basis. Some of the techniques and practices are applicable to more than one
geographic region; others are region-specific.

1



The handbook has been arranged to include a section on the planning needs
for fish and wildlife resources during the mining process. Regional problems
are identified, and the specific needs that individual sites would have are
highlighted. Planning needs, such as baseline data gathering, site potential
evaluation, fish and wildlife plan preparation, and reclamation planning are
discussed.

BCP's for the protection and enhancement of fish and wildlife resources
are presented in Section 3. The format for each BCP generally follows the
topical outline below:

Purpose: The usefulness of each BCP is explained, giving its geographic
and habitat applicability.

Development: The steps for implementing each BCP are given, emphasizing
the relationship to postmining land uses and compatibility with
other BCP's.

Maintenance and Management:Considerations for the Tlong-term upkeep of
some BCP's are stressed.

Labor and Materials:To give some idea of the cost of implementing a BCP,
levels of effort are given in terms of man-hours, types of personnel,
and dollar values (where costs could be estimated). Equipment and
construction materials are itemized.

Sources of Information: For further assistance, the following information
has been provided: the company or agency who used or proposed the
BCP; government contacts; and useful literature, such as books,
articles, publications, and studies. Addresses and phone numbers of
the referenced agencies are listed in Appendix A.

Finally, in Section 4, a regional reclamation plan is given for specific
habitat types in the Powder River-Fort Union Coal Region. Within a specific
habitat type, appropriate BCP's are presented which are compatible with the
terrain and indigenous fish and wildlife resources. These reclamation alter-
natives are designed to be used as an example of what could be done for fish
and wildlife under a certain set of environmental conditions. As a guide,
they offer ideas and suggestions to aid the operator with site-specific
reclamation planning.

The BCP's described in this handbook were chosen because of their
applicability to the Powder River-Fort Union Coal Region. Considerations in
their choice included the habitats to be reclaimed, major fish and wildlife
species in the area, the postmining land use, and the objectives of the

reclamation plan.




With the above considerations in mind, the BCP's are somewhat regionally
specific. However, many of the BCP's can also be used in other areas that
have similar combinations of habitats, species, postmining land uses, and
objectives in the reclamation plan.

1.2 FACTORS AFFECTING PROTECTION AND ENHANCEMENT PRACTICES

Large western surface coal mines often occur on a variety of parcels
owned by Federal agencies (such as the U.S. Forest Service and the U.S. Bureau
of Land Management), State lands, and privately owned lands. The lease for
mineral rights may be obtained from one or all of these entities, depending on
surface ownership.

Federal agencies require environmental studies prior to leasing and may
exclude certain lands from leasing that are considered environmentally sen-
sitive. Buffer zones may be required as part of the lease to protect a
particularly sensitive area. No occupancy requirements may be imposed during
certain seasons, for example, when sensitive bird species are nesting.

The operator, with leases secured, must obtain a permit to mine from the
Federal Office of Surface Mining and the State regulatory authority. In most
cases, the land is required to be returned to a condition capable of supporting
the premining land use. In much of the Powder River-Fort Union Coal Region,
the land is used for cattle grazing, and croplands are limited to irrigated
river valleys. However, in North Dakota, the primary land use is agricultural
cropland. Wildlife needs must be considered in the restoration of both of
these types of land use.

The mine permit application and the review process is another chance to
evaluate sensitive wildlife areas and propose ways of mitigating impacts.
This is a critical time for close contact between the landowner (assuming
private ownership) and mineral lessor to cooperate and agree on postmining
land use plans. If the landowner does not want sediment ponds or wetlands
remaining on his land, they will probably be removed following the performance
bond release and will not provide lasting wildlife value. Perhaps the land-
owner will have suggestions for reclamation projects, such as shelter belts,
which will improve the land for both livestock and wildlife. Both the mine
operator and landowner can benefit from a mutually agreed-upon plan. The
landowner can benefit from the recreational aspects of wildlife on his land,
while the operator will profit from favorable public relations stemming from
the maintenance of wildlife areas. Sport fishing and hunting is a big
business, and development of areas conducive to this industry certainly
provides a stimulus to the local economy.

A significant portion of the coal and/or surface land in this region is
Federally owned. Where this is the case, the BLM and Forest Service will
negotiate the mitigation measures to be employed. The State regulatory
authority, guided by the state game and fish department and the U.S. Fish and
Wildlife Service, will also have considerable input.




Ultimately, the question arises as to how much additional costs, if any,
would be associated with providing protection and enhancement to fish and
wildlife. Efforts were made to answer this question; however, costs will vary
with the site-specific characteristics of a particular mine. With this knowl-
edge, the operator should then seek the advice of the local surface mining
regulatory authority, fish and wildlife agencies, and Soil Conservation Service
officials, who can help "fine-tune" site-specific cost information. In most
cases, overall costs will be minimal, and, as mentioned earlier, may actually
save money. The final cost, however, will depend on the combination of
techniques the operator and landowner wish to use to satisfy the postmining
Tand use objective at their particular mine site.




2. PLANNING

2.1 FISH AND WILDLIFE NEEDS

Fish and wildlife have certain basic habitat needs which must be met.
These needs include the presence of food, cover, and water within the home
range of the animal. These elements also have to be arranged in a particular
pattern to ensure accessibility. A successful reclamation plan to enhance
fish and wildlife resources must consider all these factors. If one or more
of the elements is missing or if they are unavailable, no amount of effort can
achieve the desired enhancement objective. For example, pronghorn distribution
is restricted by late summer water availability on many ranges. In Wyoming's
Red Desert, 95% of 12,465 pronghorn observed were sited within a 4.8- to
6.4-km (3- to 4-mi) radius of a water source. Adjacent, suitable areas lacking
water sources received low utilization. Utilization of these adjacent ranges
could be greatly improved if water sources (the deficient habitat requirement)
were more evenly distributed (in this case, every 4 to 5 km [2.5 to 3.1 mi]),
or if supplementary wells were provided.

Not all animals have the same habitat requirements. In fact, even closely
related species may have important differences in habitat needs. These dif-
ferences will ultimately determine the success or failure of the reclamation
plan. General discussions on the habitat requirements of selected species in
the Powder River-Fort Union Coal Region follow.

2.1.1 Golden Eagle

Golden eagles are often found where escarpments or large trees are avail-
able for nesting or roosting and open areas provide adequate hunting habitat.
The home range of a pair of golden eagles is about 90 km? (35 mi?). Breeding
pairs may use the same nest every year; others use alternate nests in succes-
sive years; and some apparently nest only every other year. The same nest
site may be used by succeeding generations of eagles. Eagles eat jackrabbits,
snakes, ground squirrels, prairie dogs, and some birds, such as magpies and
pigeons. Carrion also constitutes a substantial portion of the eagle's diet.
In coal mine areas, increased traffic results in more frequent road kills and,
therefore, an elevated prey base. However, traffic also presents a hazard to
eagles feeding on carrion along roads. Many eagles are electrocuted every
year while landing on, or flying from, high-voltage power lines. Golden
eagles, their nests, young, and eggs are protected from disturbance by Federal
law. Additional information is provided in Section 3.3.3.g, Building
Alternative Nest Sites for Golden Eagles.



2.2.2 Sage Grouse

As their name implies, sage grouse are closely associated with sagebrush.
Sagebrush densities of 20 to 40% are considered optimum, particularly if the
distribution is patchy. They are completely dependent on sagebrush for food
from October through April. Summer food is mostly forbs, although young sage
grouse feed on insects. Sage grouse require open areas (0.1 to 0.2 ha [0.2 to
0.5 acres]) for strutting grounds (leks) in the spring. A majority of sage
grouse nests are found within a 2.4 km (1.5 mi) radius of the lek. Nesting
habitat should have a sagebrush density of 20 to 40%, and heights should vary
between 17 and 79 cm (6.6 and 30.8 in). Wintering areas may be nearby or
several kilometers distant. The habitat selected depends on severity of
winter weather, local topography, and vegetative cover. Additional habitat
requirements and relationships are provided in Section 3.3.3.h, Maintenance of
Sage Grouse and Sharp-tailed Grouse Habitats.

2.2.3 Sharp-tailed Grouse

Sharp-tailed grouse thrive on early successional vegetation. Strutting
grounds are found on ridges surrounded by grassy terrain. Nest sites are
usually located in grassy uplands in the taller vegetation. Shade provided by
shrubs or tall grasses is essential for brood rearing. (For a list of habitat
and vegetation requirements, see Section 3.3.3.h, Maintenance of Sage Grouse
and Sharp-tailed Grouse Habitats.) In winter, sharptails seek out brushy
draws or brushy, riparian bottoms where dried-up berries and rose hips are
available for food. Sharptails sometimes burrow under the snow for cover.
The winter daily cruising radius is about 1.6 km (1 mi).

2.2.4 Turkey

The wild turkey prefer pine-oak scrub, ponderosa pine, and riparian
forest habitats in eastern and northern Wyoming, and in similar adjacent
habitats in Montana and South Dakota. Turkeys roost in trees at night. The
male has a harem comprised of several females. Following the breeding season,
there is a segregation of the sexes. Turkeys are rarely found more than 3 km
(2 mi) from water. Food includes seeds, wild fruits, and a wide variety of
insects. Most coal mines in the region are not in areas of turkey habitat.

2.2.5 Waterfow]l

Blue-winged teal, mallard, pintail, American wigeon, gadwall, northern
shoveler, green-winged teal, cinnamon teal, redhead, lesser scaup, canvasback,
ruddy duck, and Canada geese are the most common waterfowl species breeding
and rearing their young in the Powder River-Fort Union Coal Region. Other
species occur frequently, particularly in the pothole regions of North Dakota.
Most common are the first five species listed above. All five are dabbling
ducks and require shallow water areas (0.6 m [2 ft] or less) to feed. Small,
irregularly shaped ponds with emergent vegetation and islands provide areas
for courtship, nesting, and brood rearing.




2.2.6 Raptors

In the Powder River-Fort Union Coal Region, the most common raptors are
the sparrow hawk, Swainson's hawk, red-tailed hawk, ferruginous hawk, and
golden eagle. A1l inhabit open, rolling hills characteristic of the region.
Prey range from insects for the sparrow hawk to rodents, jackrabbits, and
carrion for the larger species. Nest sites include the cavities of trees,
abandoned buildings, or magpie nests (sparrow hawk); the ground (marsh hawk);
or on cliffs, knolls, or in isolated trees (ferruginous hawk, golden eagle).
Most are intolerant of human disturbance which may lead to the abandonment of
the nest and/or young.

2.2.7 Nongame Birds

Nongame birds associated with grasslands and sagebrush habitats include
meadowlarks, horned larks, longspurs, lark buntings, and a variety of sparrows,
such as vesper sparrows. Woody draws and riparian areas provide food and/or
cover for owls, hawks, woodpeckers, swallows, warblers, vireos, and towhees.
Potholes, small stock ponds, and wetlands attract many species of waterfowl,
blackbirds, and shorebirds. Rocky outcrops provide important habitat for
raptors, swallows, and rock wrens.

2.2.8 Mule Deer

Mule deer are found in the Powder River-Fort Unjon Coal Region where the
occasional escarpments, buttes, draws, and stream bottoms provide adequate
forage and cover. In general, three conditions are important for good mule
deer habitat: (1) early stages of plant succession are more beneficial than
climax vegetation; (2) a mixture of plant communities provides better habitat
than any single community (this is true for most wildlife); and (3) more
browse species are preferable. Mule deer can adapt to a wide range of forage
types. Browse, particularly sagebrush, fis essential on winter ranges. This
is not true because sagebrush is highly palatable or desirable to mule deer
but because oftentimes it is the only palatable shrub available on ranches
heavily used by livestock. The spatial distribution of mule deer habitat
requirements is discussed in Section 3.3.3.1, Restoring Big Game Range.

2.2.9 White-tailed Deer

White-tailed deer are less common than mule deer, although they are found
throughout the Powder River-Fort Union Coal Region in suitable habitats. This
species is most common in the North Dakota portion of this coal region. They
prefer coniferous forests and riparian forests with dense deciduous understory.
These habitats are similar to those of the mule deer and, in some areas, the
two species crossbreed; however, the whitetail usually prefers denser forests.
Like the mule deer, food habits reflect the availability of different forage
/gbecies in an area.



2.2.10 Elk

E1k are uncommon in the Powder River-Fort Union Coal Region. They occupy
semiopen forests, mountain meadows (in summer), foothills, and valleys. Elk
summer in the mountains or foothills and descend to the more protected lowlands
for the winter. They forage primarily on grasses; however, in some areas,
forbs comprise the major portion of the summer diet. Shrubs are more important
during winter.

2.2.11 Pronghorn

Pronghorn occupy areas typified by low, rolling, wide-open, expansive
terrain. Small herds may occupy ranges with sparse stands of ponderosa pine
or Jjuniper. Most pronghorn are found within 4.8 to 6.4 km (3 to 4 mi) of
water (Sundstrom 1968). Pronghorn prefer succulent plants and thrive best on
rangeland with a variety of shrubs, forbs, and grasses. Sagebrush is essential
winter forage and 1is particularly important for cover during the fawning
season. Monotypic shrubs or grasslands are not favored pronghorn habitat.
Optimum habitat contains 40 to 60% vegetative cover, consisting of 10 to 20%
sagebrush, 5 to 15% other browse species, 25 to 35% forbs, and 40 to 60%
grass. (For a list of some important forage species, see Section 3.3.3.1,
Restoring Big Game Range.) Winter herd concentrations often number 200 to
1,000. When spring approaches, dominant males establish territories with
small bands of does, yearlings, and fawns. The range of a pronghorn herd is
usually 8 to 16 km (5 to 10 mi) in diameter.

2.2.12 Cottontails and Jackrabbits

Whitetailed jackrabbits and cottontails inhabit the Powder River-Fort
Union region. These species are active year-round and are primarily noc-
turnal, although they may be seen at any time during the day. Jackrabbits
rest above ground in depressions which they construct at the bases of larger
plants. Cottontails seek refuge in shrubs, rocks, or burrows. Both Jjack-
rabbits and cottontails feed on grasses and forbs; shrubs are consumed in
winter. The home range for cottontails extends from 0.4 ha (1 acre) for
females to 6 ha (15 acres) for males. Cottontails -and jackrabbits serve as
prey for many species of animals, including eagles, hawks, fox, coyotes, owls,
and weasels.

2.2.13 Small Furbearers

Raccoons, skunks, Tong-tailed weasels, mink, and badgers are common fur-
bearers in the Powder River-Fort Union Coal Region. All of these species eat
a wide variety of foods. Weasels and badgers seek small mammals, such as mice
and ground squirrels. Mink consume a variety of reptiles, amphibians, fish,
and invertebrates associated with stream courses. Raccoons and skunks are
omnivores and eat large amounts of plant materials, such as corn and fruit, as
well as animals and invertebrates, such as crayfish, birds, insects, and small
mammals. Badgers inhabit the open prairie where numerous burrowing rodents
are available as food. Raccoons, skunks, and weasels require some type of
denning cover, such as rocks, brush piles, or hollow logs. A stream or creek




is essential habitat for mink. These furbearers are valuable because of the
number of small mammals they consume, but they can also reduce waterfowl
nesting success where nesting habitat is easily hunted.

2.2.14 Wild Canids

The major wild canid in the Powder River-Fort Union Coal Region is the
coyote; swift foxes and red fox also occur. Coyotes prey upon the entire
range of small mammals, as well as game birds, waterfowl, reptiles, fish, and
occasionally domestic livestock. Coyote dens are usually underground, beneath
the roots of larger trees, or dug into a hill or gully. Coyotes are extremely
adaptable and are able to survive on the plains if prey and water are avail-
able. Swift fox dig holes for dens and eat small mammals, small birds,
reptiles, amphibians, and insects. Red fox may be found in a mixture of
forests and open country, and agricultural land associated with river bottoms.
In Montana and North Dakota, several red fox inhabited spoils and overburden
stockpiles associated with sediment ponds of some mines.

2.2.15 Prairie Dogs

Prairie dogs are burrow-dwelling, colonial rodents which can be seen
aboveground much of the year. Most of the time aboveground is spent feeding
on grasses and annual forbs. During late fall, winter, and early spring,
prairie dogs frequently dig and eat roots of forbs and grasses. Prairie dogs
are social animals and live in "towns" which may cover dozens of hectares.
Burrowing owls often use prairie dog burrows and can be seen during the day
capturing insects. Prairie dog towns are essential habitat of the endangered
black-footed ferret. Several ferrets have been sighted recently (November
1981) near Meeteetse, WY.

2.2.16 Endangered Species

There are a few species of plants and animals which are presently in
danger of becoming extinct or eliminated from an area because of Tloss of
suitable habitat. These species often have very special needs which are met
only under certain environmental conditions in a few restricted geographic
areas. For this reason, they are highly susceptible to changes in their
habitat. The Federal Endangered Species Act protects many of these species
while, in other cases, State regulations are in effect. If it is determined
that one of those species occurs on a mine site, the State regulatory authority
should be informed of its presence. This will enable the proper authorities
to evaluate the impact of mining on the species and to take the steps necessary
to minimize the impact.

The endangered species of concern to mine operators in this region is the
bald eagle. The Gillette and Sheridan, WY, areas are inhabited by conspicuous
winter populations which are much larger than the breeding populations (Dorn
1979). Occasionally, bald eagles may be seen flying over any of the coal
mines in Campbell County, Wyoming. There is a winter roost approximately 3 km
(2 mi) south of the Caballo Rojo Mine (Oakleaf et al. 1979; M. Lockhardt,
personal communication, U.S. Fish and Wildlife Service, Sheridan; W. Gasson,
personal communication, Wyoming Game and Fish Department, Gillette). The
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peregrine falcon has a range encompassing this region, but probably utilizes
the area only during migration. Black-footed ferrets are known from this
region, but none have been reported recently (Weaver and Clark 1979). However,
ferrets are not extinct and may occur in the region if the habitat is adequate.
On 29 October 1981, a black-footed ferret was trapped, radio-collared, and
released on a ranch west of Meeteetse, WY. This was the first confirmed
sighting of a live ferret in the United States since a 1974 sighting in South
Dakota. Several different individuals have been seen in the area since late
October 1981. Ferrets feed primarily on prairie dogs and use their burrows
for denning and shelter.

Endangered species are fully protected under the Endangered Species Act

~of 1973, Public Law 93-205, and may be protected under other Federal] (Bald

Eagle Protection Act of 1969, 16 USC 668, and Migratory Bird Treaties, 16 USC

703, 50 CFR 20.71) and State laws. Operators should contact the U.S. Fish and

Wildlife Service if they suspect a Federally endangered species is inhabiting
their lease.
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2.2 MANAGEMENT FOR FISH AND WILDLIFE

Restoration of fish and wildlife habitat is a viable part of the surface
mining process which can provide long-term benefits to the landowner and
society in general. This is an important part of the mining process and
should be integrated into all planning phases.

Long-range planning is necessary because the benefits from managing for
fish and wildlife continue beyond the reclamation bonding period. For example,
management for sage grouse, as mentioned above, would be a long-term goal over
several years, realized only after sagebrush stands and other habitat needs
were fully established on the site. In addition, some continued maintenance
of the various vegetation phases may be necessary to retain the best habitat
for a selected species. Thus, planning for wildlife should begin in the
premining planning phase and should include consultation with appropriate
Federal and State agencies.

Certain considerations are necessary to accomplish effective long-range
planning that allows for full development of fish and wildlife in the rec-
lamation plan. These considerations include:

) existing data compilation to determine if and what baseline data are
needed;

) baseline data gathering;

0 site potential evaluation;

0 discussions with the postmining landowner;
) goal-setting;

0 reclamation planning; and

] fish and wildlife planning.

The baseline data provides the working foundation for effective man-
agement planning. Most of the information gathered in the permitting process
can be used to help protect and enhance fish and wildlife resources. After
the land use/cover types, wildlife habitat types, aquatic resources, types of
fish and wildlife inhabiting the area, and unique habitat or other biological
features have been determined, planning can be more responsive to fish and
wildlife needs.

Knowledge of the premining site characteristics will provide the basis
for determining the potential for fish and wildlife management. The success
of species inhabiting the area provides insight into the potential success of
managing selected species. The characteristics of the areas around the mine
site will indicate the potential for selected species management on the site,
particularly in cases where species home ranges extend beyond the reclaimed
area.
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Based on the site characteristics and the site potential, realistic goals
may be set for managing fish and wildlife. It is critical at this time to
consult with the postmining landowner so that the proposed reclamation and
wildlife enhancement practices will be compatible with the landowner's goals.
Creating a wetland that will be converted by a private landowner to grazing or
agricultural land shortly after bond release will not provide Tong-term value
to wildlife, nor will it be cost-effective for the mining company. This
concept is discussed further in Section 1.2, Factors Affecting Protection and
Enhancement Practices. With the knowledge of baseline characteristics and
site potential, a wildlife biologist can effectively incorporate fish and
wildlife needs into the goals set for postmining land use. For example, green
belts may be interspersed in residential/commercial areas; buffer zones, wind
breaks, hedgerows, food plots, and other vegetation patches, as well as
impoundments, may be incorporated into grazing land, forest land, and agricul-
tural Tand or other multiple land use alternatives. Areas dedicated solely
for use by fish and wildlife are viable and quite reasonable goals.

Reclamation and planning for fish and wildlife should be coordinated,
whether the proposed postmining land use is solely for fish and wildlife or
for some multiple use. After the goals are set, specific measures may be
taken to apply the best current technology or practices to achieve fish and
wildlife enhancement. Federal and State agencies are required to assist in
planning and developing fish and wildlife habitat. Some State regulatory
authorities and Office of Surface Mining offices have staff biologists
experienced in mining technology, as well as wildlife and fisheries management.
Other agencies, such as the Soil Conservation Service, State wildlife agency,
State forestry service, State reclamation service, the U.S. Fish and Wildlife
Service, and the Federal and State regulatory authority can provide additional
guidance in planning and implementing procedures best suited to a particular
site. Publications such as this one and others mentioned throughout this
handbook can provide additional guidance.

References cited:

Dorn, J. L. Birds. Pages 57-62 in Clark, T. W.; Dorn, R. D. eds. Rare and
endangered vascular plants and vertebrates of Wyoming; 1979.

Oakleaf, B.; Downing, H.; Raynes, B.; Raynes, M.; Scott, O. Wyoming Avian
Atlas. Wyoming Game and Fish Department; 1979.

Sundstrom, C. Water consumption by pronghorn antelope and distribution related
to water in Wyoming's Red Desert. Proc. Antelope States Workshop.
3:39-46; 1968.

Weaver, J. L.; Clark, T. W. Mammals. Pages 63-76 in Clark, T. W.; Dorn,

R. D. eds. Rare and endangered vascular plants and vertebrates of
Wyoming; 1979.
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3. BEST CURRENT FISH AND WILDLIFE ENHANCEMENT/PROTECTION PRACTICES

3.1 PREMINING PRACTICES USED TO ENHANCE AND/OR PROTECT FISH AND WILDLIFE
RESOURCES

This group of BCP's is designed to allow the operator to initiate measures
to protect wildlife in the design phase of mine development. An additional
BCP is provided which can assist the operator in the mitigation of habitat
losses by improving the carrying capacity of areas adjacent to the proposed
mine. Wildlife displaced from the mined area can move into acceptable habitat.
A1l mitigation should be coordinated with the State regulatory authority.

3.1.1 Design, Location, and Construction

a. Roads.
PURPOSE

Consideration of fish and wildlife in the design and construction of
access and haul roads can greatly reduce impacts to animal life. Loss of
habitat, disturbance from vehicles, creation of barriers to wildlife travel,
and other negative impacts can be reduced by proper road location, design,
construction, and timing to avoid biologically sensitive periods, such as the
nesting season. In most instances, there is minimal direct danger to wildlife
from vehicle collisons. However, where this is a problem, the following
techniques, coupled with a reduction of speed, will minimize the problem.

DEVELOPMENT

Many standards and specifications concerning the design and construction
of roads are included in Federal and State surface mining regulations. These
requirements, along with other engineering aspects dictated by site-specific
conditions, must be given first consideration when designing and constructing
roads. However, Federal and State regulations are being abandoned in favor of
professional engineering, design, and construction standards whose specifica-
tions are applied on a more site-specific basis. Most considerations given
fish and wildlife during road development can be initiated during road location
and design. Management practices for sedimentation and siltation control are
required by the Surface Mining Control and Reclamation Act of 1977 and are
extremely important for protection of fish and water resources. Best current
practices for stream crossings (Section 3.1.1.c), use of buffer zones (Section
3.2.2.a), fencing (Section 3.1.4), and rights-of-way management (Section
3.2.2.b) are discussed in separate sections.
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When possible, locate roads below ridgelines. This tends to confine any
wildlife disturbance created by traffic to one side of the ridge (Thomas
1979). The benefits to be realized in the limiting of disturbance to wildlife
must be carefully considered against the additional disturbance caused by
having to cut roads into hillsides. Loose dirt cut from the roadway would be
pushed downslope, causing additional disturbance in terms of loss of vegetation
and siltation. Designing roads with minimum rights-of-way reduces habitat
destruction and can also reduce construction costs. Areas of high quality or
important habitat should be avoided; specifically, roads shouldn't pass through
important nesting or reproduction areas. Wetlands (e.g., marshes, riparian
zones) are important wildlife habitat and should be avoided.

Roads sometimes are barriers to animal movements and should not cross
important migration routes. The State department of fish and game can give
advice on avoiding wildlife migration areas. If bisecting a deer migration
route is unavoidable, underpasses should be provided for migrating animals,
and the road should be fenced to guide the animals to the underpass (see
Section 3.1.1.d, Fences). Underpasses are infrequently used by pronghorn and
elk (Ward et al. 1976; Reed et al. 1980).

Sharp curves in roads should be avoided to reduce possible animal-vehicle
collisions because of poor visibility. Where a curve is necessary, fences can
be provided to keep animals from crossing the road at that point. Sighting
distances for vehicle operators and wildlife can be improved by using a larger
radius for horizontal and vertical curves and by increasing the right-of-way
width on the inside of horizontal curves (Figures 3.1-1 and 3.1-2). This
allows more avoidance time for drivers and more escape time for animals. One
of the most effective means of reducing animal-vehicle collisions is simply to
reduce speed Timits on mine access roads.

Rights-of-way management practices, such as planting browse species that
may attract wildlife, especially elk, deer, and pronghorn, should be avoided
along roads with large volumes of high velocity traffic. This can help reduce
direct mortality due to animal-vehicle collisions. Where roads are not approv-
ed for retention after mining, the roadbeds must be revegetated in accordance
with State regulatory requirements. Unpalatable vegetation species should be
planted along the road right-of-way to discourage grazing and further minimize
potential highway mortality.

Some basic rules to follow in building roads that could affect permanent
and intermittent streams are:

0 Do not remove gravel from stream beds.

) Do not operate heavy equipment in any stream except for essential
bridge or culvert installation.

() Plan road construction so that sediment eroding from road cuts will
not reach streams.
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) Build roads in dry weather to reduce the potential for erosion
materials to reach streams.

o) Make provisions to eliminate erosion and prevent drainage waters
from entering streams.

0 Locate roads on natural benches and ridges well away from stream
courses.

The Wyoming Department of Game and Fish (1976) recommends a minimum 152-m
(500-ft) undisturbed buffer zone on both sides of large rivers and a 91-m
(300-ft) buffer on smaller streams.

MAINTENANCE AND MANAGEMENT

Road design and construction techniques for fish and wildlife protection
and enhancement generally do not require any maintenance beyond normal road
maintenance. Structures that may require maintenance, such as culverts
(Section 3.1.1.c), are addressed separately in this handbook (as well as
Section 3.2.2.b, Rights-of-way Management).

LABOR/MATERIALS

Incorporation of fish and wildlife considerations in the road design is
required during initial planning. Higher construction costs may be incurred
while implementing some techniques, such as increasing a road's length when
avoiding important habitat.

SOURCES OF INFORMATION

Information concerning the location and significance of the fish and
wildlife resources within the permit area can be obtained from the fish and
wildlife inventory prepared for the permit application. Additional planning
information and technical assistance can be requested from:

State Regulatory Authority

Office of Surface Mining

State Game and Fish Agencies

State Department of Highways/Transportation
U.S. Fish and Wildlife Service

U.S. Forest Service

O 00O 00O

For addresses, see Appendix A.

References Cited:
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operating handbook of coal surface mining and reclamation, vol. 2:
McGraw-Hi11, New York; 1978.

16




Reed, D. F.; Giunta, B. C.; Cebula, J. J.; Money, D. L.; Doose, C. A:;
Merrell, C. L.; Dillinger, K. C.; Myers, G. T.; Zimmerman, W. B.; Fleming,
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b. Powerlines.

PURPOSE

The design and construction of powerlines can significantly affect wild-
life populations. Indirect impacts to wildlife occur from powerline design and
management of the right-of-way. Direct impacts result from clearing, construc-
tion, and cleanup activities. Collisions, electrocutions, and entanglements
are the principal causes of wildlife fatalities at powerline locations.

Several excellent publications are available to aid mine operators and
other individuals responsible for planning and installing powerlines. Most
newly installed powerlines are built to prevent injury or death of birds

coming in contact with the lines. The information presented in this section
is therefore brief and not intended to take the place of these other manuals.
It is important, however, to highlight the design and construction concerns
associated with powerlines and to emphasize their overall significance in

planning.

DESIGN CONSIDERATIONS

o In areas frequented by large birds (e.g. eagles and other raptors,
herons, and pelicans), power poles-are often used for hunting sites
and feeding perches. Occasionally, birds are electrocuted when they
contact two-phase conductors, or one-phase conductor and a ground
wire while landing or taking off. On any given system, relatively
inexpensive modifications can be made to highly frequented power
poles that will greatly reduce mortality (Figures 3.1-3, 3.1-4, and
3.1-5) (see Ansell and Smith 1980).

0 Powerline routes should avoid open expanses of water and marshlands
or waterways, which are used as flight lanes by migratory waterfowl
and other birds. Areas heavily used for nesting, rearing, and
roosting sites by wildlife should also be avoided. Areas where
endangered or threatened species might be affected by the powerline
construction and design should be avoided or appropriate mitigation
must be considered. The local wildlife agency can advise appropriate
measures. (Others are provided in BCP's, such as Section 3.1.2.a,
Habitat Improvement on Adjacent Areas to Increase Carrying Capacity;
Section 3.2.2.a, Establishment of Buffer Zones; and Section 3.2.2.b,
Rights-of-Way Management for Wildlife.)

CONSTRUCTION CONSIDERATIONS

o Access, construction, and maintenance roads should be Tlocated so
erosion will be minimized. When possible, road grades and alignments
should follow the contour of the land with smooth, gradual curves.
If it is necessary to use heavy equipment along the path of the
power poles, care should be taken to operate such equipment in a
manner that does not result in stream degradation. Stringing line
with helicopters can be done to avoid damage to other sensitive
habitats and avoid road access.
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“T“ PERCH

STRAIGHT PERCH

i

minimum 24"
' above conductor

TYPICAL PERCH APPLICATIONS

0.95x10cm {3/8x4in) carriage bolt and washer

5x10x‘i22cm {2x4x48in)

0.95x10cm (3/8x4in}
carriage bo!t and washer

5x%10x80cm {2x4x24in)

fiberglass
x-arm brace

0.95x15cm (3/8x8in)
carriage bolt and washer

5x10 (2x4in) post
{length determined
by pole framing Note:

5x10cm (2x4in} post
- {length determined

construction) bottom of perch
to be a minimum by pole framing
of 61cm (24in) construction)
all material above conductor

penta-treated

0.95x11.4cm (3/8x4%in)
carriage bolt and washer
{anti-spiit bolt)

drilled for mount assembly

0.95x11.4cm (3/8x4%in)
carriage bolt and washer
{anti-split bolt)

PERCH ASSEMBLY DETAILS

Figure 3.1-4. Artificial perches mounted above existing poles as
an alternative to pole modification (suitable primarily for tree-
less areas) and perch assembly details (after Ansell and Smith 1980).

20




(0861 UILWS pue [[ISUY 49148) UOLIONASUODSL 310d 0} dALJeULSL|R UR Se suolded
Aq pasn sa[0d UO UOLIR||[RISUL 404 JBAOD UOLIR|NSUL 403ONPUOD BALIDII0Md “G-T°E 34nbid

f MIILS LOH
\

-‘- |
\ HOLVINSNI HOLONANOD
¥ons 10y &

Y1lim 10)2NPpUOd 0) Uo
peddeus ase sjpwnuoih

1eqqna Bututeluod spue eoeld

U1 UBYM IS 10Y YHIM
uoiitsod pasojd o3 pajeros
SdINY 1D HOLVINSNI




0 When clearing rights-of-way, practices should be used which minimize
the amount of cutting and reduce marring of the landscape and silt-
ing of streams.

o Revegetation and closure of access roads should occur as socon as
possible after the power line has been installed. Plants should be
used that have value as food and cover for wildlife, if this is
compatible with the postmining land use, and if approved by the
regulatory authority. Brush or small trees which are cut for clear-
ing can be piled to provide cover habitat for small animals and
birds (see Section 3.3.3.e, Brush Piles).

- SOURCES OF INFORMATION

References Cited:

Ansell, A. R.; Smith, W. E. Raptor protection activities of the Idaho Power
Company. Pages 56-70 in Howard, R. P., and J. F. Gore, eds. Workshop on
raptors and energy developments; 1980.

Steenhof, K. Management of wintering bald eagles, U.S. Fish and Wildlife
Service, FWS/0BS-78/79; 1978.

Additional References:

Raptor Research Foundation. Suggested practices for raptor protection on
powerlines. Provo, UT; 1975.

Rural Electrification Administration. Powerline contacts by eagles and other
large birds. REA Bull. No. 61-10; 1972.*

U.S. Department of Interior; U.S. Department of Agriculture. Environmental
criteria for electric transmission systems; 1970.*

U.S. Department of Interior. Management of transmission line rights-of-way
for fish and wildlife. Volume 1. Background information. U.S. Fish and
Wildlife Service, FWS/0BS-79/22; 1979.

U.S. Department of Interior. Management of transmission line rights-of-way
for fish and wildlife. Volume 2. Eastern United States. U.S. Fish and
Wildlife Service, FWS/0BS-79/22; 1979.

*These guidance manuals may be available at the nearest Office of Surface
Mining office or the central office of the State regulatory authority. These
offices must be consulted before construction begins, and the operator must
check with the appropriate State regulatory authority to find out specific
criteria for construction and design.
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c. Stream crossings.

PURPOSE

Stream crossings may have several adverse impacts on fish and wildlife.
Clearing and shaping of the stream banks cause temporary sedimentation of the
stream. Removal of stream-bank vegetation not only destroys wildlife cover
but increases the chance that erosion and sedimentation will occur and destroy
the aquatic habitat by silting over spawning and feeding areas. In some
cases, structures impeding fish movement could significantly affect upstream
travel to spawning grounds, resulting in population decline.

‘ Crossing streams for exploration, access, and haul roads should be kept

to a minimum. Any stream crossing, whether temporary or permanent, must be
approved beforehand by the Federal or State regulatory authority. Where
drainage structures are required for stream-channel crossings, they must not
affect the normal flow or gradient of the stream or adversely affect fish
migration, aquatic habitat, or related environmental values.

DEVELGPMENT

The development of buffer zones to protect streams is often times needed
and may be required by the regulatory authority. The width is established
through consultation with the regulatory authority. These areas are set aside
for the purpose of preventing erosion of streambanks and sedimentation of
streams. In addition, these areas provide "edge" for wildlife; protective
cover for terrestrial wildlife; water, shading, and cover for aquatic species;
and habitat for nesting and feeding of both terrestrial and aquatic wildlife.
In essence, these zones protect many facets of fish and wildlife habitat. For
more information, see Section 3.2.2.a, Establishment of Buffer Zones.

Crossings may be accomplished in several ways, depending on the type of
road and the type of stream. Fords may be used to cross streams on a tem-
porary basis during construction of Class I and Class II roads. In the case
of Class III roads (access other than haul roads and are used less than six
months), temporary fords may be used to cross ephemeral and intermittent
streams. Culverts and/or bridges must be used with Class I and II roads and
where Class III roads cross perennial streams.

Fords - Several considerations should be made with respect to temporary
stream fords.

) Place rock or other stabilizing material on the approach and exit to
reduce erosion and sedimentation of aquatic habitat.

0 Align the crossing at right angles to the stream to minimize stream-
bed disturbance.
0 Choose a crossing point with stable bottom materials to prevent ero-
sion.
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0 Revegetate the streambank upon abandonment of the crossing to re-
establish the riparian habitat and stabilize the bank to prevent
erosion.

Culverts/Bridges - Culverts/bridges must be designed to handle predicted
site-specific precipitation events. Since culverts/bridges are subject to
regulatory changes, assistance in premining planning should be sought from the
regulatory agency or OSM.

The type and size of the culverts/bridges and installation specifications
will depend on site-specific considerations. Engineering specifications
should be obtained from publications that provide criteria for construction
methods approved by the regulatory authority.

Certain factors in the design of culverts/bridges must be considered to
provide minimal impediment to fish movement. Major factors are:

) Culvert outlets must not be above streambed level, preventing up-
stream movement of fish.

) Flow through the culvert must not be too fast and shallow, impeding
movement of fish.

0 Riprap and materials used to stabilize the culverts/bridges must not
impede natural channel flow, restricting movement of fish.

Several methods have been demonstrated to provide fish passage through
culverts (Watts 1974; Evans and Johnston 1976). However, only the
arch culvert (Figure 3.1-6) has been shown to be effective in maintaining
"natural® water flow. A pipe culvert may be set below the streambed level to
allow passage of fish. This eliminates the problem of a culvert ending above
the streambed level. Streambed gravel in the culvert and the slope of the
culvert help control the natural rate of flow so that the culvert does not
become a barrier.

MAINTENANCE AND MANAGEMENT

Debris that collects in the culvert or against bridge structures can also
impede fish movement. Periodic checks should be made and such materials
should be removed. Culverts and bridges must be maintained within appropriate
standards as required by the Federal and State regulatory agencies.
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Figure 3.1-6. The arch culvert provides for fish passage (from
Nelson et al. 1978).

LABOR/MATERIALS

Culvert or bridge materials, equipment operation, fill haulage, fill
placement, and labor cost will vary according to stream width, slope of stream
bank, and other site-specific considerations. Most road building contractors
and State highway department personnel have ready access to the cost of such
materials. Some States maintain a Unit Bid Price List that contains costs of
these and related activities. Some sample costs of culverts are given below:

Corrugated Metal Pipe Culvert Average Price
91 cm (36 in)-14 gauge $ 27.23 per 0.3 m (lin ft)
122 cm (48 in)-14 gauge 34.82 per 0.3 m (1in ft)
183 cm (72 in)-16 gauge 66.43 per 0.3 m (1in ft)

Corrugated Metal Area Culvert

89 x 61 cm (35 x 24 in)-14 gauge $ 24.06 per 0.3 m (lin ft)
125 x 84 cm (49 x 33 in)-14 gauge 30.78 per 0.3 m (1in ft)
285 x 191 cm (112 x 75 in)-12 gauge 110.00 per 0.3 m (1lin ft)
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SOURCES OF INFORMATION

Further guidance and information on stream crossings may be acquired
from:

State Regulatory Authority
Office of Surface Mining
U.S. Forest Service

State Highway Department
U.S. Army Corps of Engineers
Soil Conservation Service

O OO0 0O0O0O0

For addresses, see Appendix A.
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d. Fences.

PURPOSE

Fencing may be used to exclude pronghorn or deer from areas such as toxic
ponds and reclamation areas to reroute pronghorn or deer around haul roads and
similar areas, and to allow pronghorn or deer to pass freely while excluding
certain animals, such as cattle. With careful design, fencing can be used to
accomplish its purpose on the surface mine area with minimal impact on the big
game animals present.

DEVELOPMENT

l Antelope (pronghorn)

Several types of fences may be used for various purposes on antelope
range. Listed below are some common fencing applications and the specific
type of fence which can be used to solve them:

Problem Fence Type

0 During winter, fence out Three strands barbed wire,
cattle in areas of antelope barbless bottom wire
concentration and migration (Figure 3.1-7A).
routes.

) During winter, fence out Four strands barbed wire,
sheep in areas of antelope barbless bottom wire
concentration and migration (Figure 3.1-7B).
routes.

0 During winter, fence out Four strands barbed wire,
cattle and sheep in areas of barbless bottom wire
antelope concentration and (Figure 3.1-7C).
migration routes.

0 Fence out cattle and horses, Four barbed strands (Figure
but allow other wildlife 3.1-7D).
access (no sheep present).

) Fence out all livestock and Woven wire (Figure 3.1-8B).
antelope.

0 Fence out sheep, cattle, and Woven wire (Figure 3.1-8A).

horses, as well as deer and
other high-jumping wildlife.

Since antelope typically will not jump fences, fence type and Tocation
must consider antelope. For example, an angle of 90° is very hazardous during
b