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A Draft Environmental Assessment (EA) has been prepared to evaluate two alternatives
concerning the management of the grazing program to meet the conservation and agriculture
goals and purposes of Crab Orchard National Wildlife Refuge (refuge). This EA examined the
environmental consequences that each management alternative could have on the human
environment which includes cultural and natural resources, as well as, social and economic
considerations, as required by the National Environmental Policy Act of 1969 (NEPA) in
accordance with Council on Environmental Quality regulations (40 CFR 1500-1509) and
Department of the Interior (43 CFR 46; 516 DM 8) and U.S. Fish and Wildlife Service (550 FW
3) regulations and policies.

Proposed Action

The U.S. Fish and Wildlife Service (Service) is proposi e changes to the current grazing
program at Crab Orchard National Wildlife Refuge ing program review
discovered issues with overall program sustainab ith the Service’s
biological integrity, diversity, and environme

Environmental Assessment was completed in ation of additional
management alternatives related soIer to the gr red individually
from the agriculture program as a wh t was prepared

to analyze potential alternatives for

Background

National Wildlife Refuggs National Wildlife Refuge
System (Refuge Syste Service policy, and laws and
international treatie Idlife Refuge System
Administration Act o tional Wildlife Refuge System Improvement
Act of 1997, Refuge Rec ected portions of the Code of Federal

Regulatiop ce Ma . this Environment Assessment, emphasis
is plac i inistration Act of 1966 as amended by the
NationalWildli g of 1997 Section 4(a)(4)(B) that states the
following

"In administer ensure that the biological integrity,
diversity, and en ) of the System are maintained for the benefit of present and

The mission of the Refug stem, as outlined by the National Wildlife Refuge System
Administration Act (Administration Act), as amended by the National Wildlife Refuge System
Improvement Act (16 U.S.C. 668dd et seq.), is

“... to administer a national network of lands and waters for the conservation, management and,
where appropriate, restoration of the fish, wildlife, and plant resources and their habitats within
the United States for the benefit of present and future generations of Americans”.

Additionally, the Administration Act mandates the Secretary of the Interior in administering the
Refuge System (16 U.S.C. 668dd (a) (4)) to
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e Provide for the conservation of fish, wildlife, and plants, and their habitats within the
National Wildlife Refuge System.

e Ensure that the biological integrity, diversity, and environmental health of the refuges are
maintained for the benefit of present and future generations of Americans.

e Ensure that the mission of the Refuge System described in 16 U.S.C. 668dd (a) (2) and
the purposes of each refuge are carried out.

e Ensure effective coordination, interaction, and cooperation with owners of land adjoining
refuges and the fish and wildlife agency of the states in which the units of the Refuge
System are located.

e Assist in the maintenance of adequate water quanti
mission of the Refuge System and the purposes

water quality to fulfill the

appreciation for fish and wildlife.
e Ensure that opportunities are provide
dependent recreational uses; and

361. This Act of Congress transferred 2 : artment of War (lllinois

Ordnance Plant) and 21,425 acres from i arvati ice (Crab Orchard Creek
Project) to the Secretar nterior. ThiSMdirectivge a nds transferred would be
5 i ' ¢ F ) ildlife Service “for the

plant operati i e SO and farm practices, establish pastureland, and use crops to
establish 3 ~
an agriculture
cooperators, 31% s with seven cooperators, and 1,049 acres of fescue and warm

In 2007, the refuge Cony e Conservation Plan (USFWS 2007) established specific goals,
objectives, and strategies to'gtiide management for all refuge purposes. However, a drastic
decline in wintering goose numbers, decreased agriculture acreage, reduced field productivity,
and failing infrastructure signaled a need to re-evaluate refuge agricultural goals. This
culminated in the 2018 Crab Orchard National Wildlife Refuge Agriculture Program
Environmental Assessment and Finding of No Significant Impact that selected Alternative C
(USFWS 2018). Under Alternative C, the refuge would pursue strategic abandonment and/or
deconstruction of agricultural infrastructure (i.e., roads and fences) where feasible to decrease
annual maintenance costs. Additionally, the 2018 Environmental Assessment indicated there
may be administrative need to remove certain crop fields, pastures, and/or hay units from
production for a variety of reasons, e.g., unexploded ordnance (UXO), access issues, or if
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funding or maintenance needs outweighed the Refuge’s capacity to maintain certain units.
Grazing acres and strategies as outlined in the 2018 Environmental Assessment’s Alternative C
would remain relatively constant, however the Comprehensive Conservation Plan prescribed
paddock system would be eliminated or simplified. Furthermore, the location and methodology
of some agricultural practices could change over time to address invasive species, soil health,
field access issues, restore degraded sites, or address other unforeseen issues.

Overall, this Environmental Assessment aims to re-evaluate our grazing goals with the potential
for total agricultural acreage on the refuge to remain the same, grow, or be reduced by a
negligible amount. Recently, an internal review of the grazing ram found a continued lack of
goose use, extensive erosion, over-grazing issues, decliningd ructure (fences, roads, levees,
etc.), overlap with UXO contaminated fields, and soil n oncerns. Recreational and
industrial user conflicts within grazing units also exis larly escape from public
access gates that are left open by recreational users

boundary. In addition, standard operating pro ts are to leave
i entering these

refuge’s wildlife and i i it} ng program changes implemented from the
ion of fall mowing for Canada goose (Branta

ildlife species, permanent loss of soil and soil
nutrients too co iate; potential infrastructure failure of fences (total of ~100,881 ft. of

UXO contaminated field

The proposed action is needed to stop and reverse damage in grazing pastures such as extensive
erosion, over-grazing issues, declining infrastructure (fences, roads, levees, etc.), overlap with
UXO contaminated fields, soil nutrient concerns, and recreation/industrial user conflicts in
grazing pastures. The overgrazing and erosion issues are in large part due to the continuous
grazing structure that has occurred for years without resting the pastures in combination with
limited monitoring of cattle numbers as the season progressed annually. In addition, this action is
needed to maintain compliance with the biological integrity, diversity, and environmental health
policy for refuge lands and maintain safe working conditions for cooperators, refuge staff and
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visitors. Any change to the refuge’s grazing program must continue to meet the refuge’s
purposes and the Service’s priorities and mandates as outlined by the Administration Act to
“provide for the conservation of fish, wildlife, and plants, and their habitats...”,“ensure that the
biological integrity, diversity, and environmental health of the refuges are malntalned for the
benefit of present and future generations of Americans”, “assist in the maintenance of adequate
water quantity and water quality...”, and “ensure that opportunities are provided within the
System for compatible wildlife-dependent recreational uses...” (16 U.S.C. 668dd (a) (4)).

Description of Alternatives
Alternative A — No Action

This alternative would continue the status quo as descri
Wildlife Refuge Agriculture Program Environmental
Impact that selected Alternative C (USFWS 2018
Assessment for a detailed description. The doc ough the following link,
https://ecos.fws.gov/ServCat/DownloadFile/2
refuge would not be pursued and the condition
deteriorate and fail to meet wildlife management
recreational and industrial users shoglehbe expected.

e 2018 Crab Orchard National
nd Finding of No Significant

Alternative B —Complete Re

This alternative would remove all grazi : i structure such as gates,
fences, cattle grates, cattlegram > : sive woody species that
: would allow wildlife

Ithough failing infrastructure will be removed, the potential
jement tool in the future. If grazing is reinstated as a
management tool in the porary infrastructure will be utilized to the maximum extent
possible, e.g. electric fenc at is installed at the beginning of the grazing season and removed
at the end of the season. The agricultural program acreage is not being substantially reduced
under this alternative although a slight reduction could be realized due to UXO and erosion
issues. Some pastures may be converted to row crop or hayfields and additional acreages may be
dedicated to agriculture in non-agricultural areas such as failed tree plantings, or degraded or
failed grassland areas.

Under this alternative, the refuge would evaluate each grazing pasture on potential use and
current wildlife management objectives. This may include establishment of permanent red clover
hay fields for pollinators such as the monarch butterfly (a candidate species for listing under the
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Endangered Species Act) and establishment of oak savanna and native prairie in UXO areas.
Reforestation may occur in areas of severe erosion and may increase hunting and fishing
opportunities. The removal of fences and gates and elimination of potential for cattle escapes
will reduce conflicts with recreational and industrial users and reduce infrastructure that impedes
wildlife movement across the refuge. In areas where agricultural use can continue, row crop
farming and haying will remain an option at the discretion of management to provide habitat and
food resources for wildlife, limit the growth of invasive plant species, and to meet refuge
agricultural purposes.

Alternative B was initially identified as the preferred alternati
grazing infrastructure from the refuge while maintaining th
on refuge. This does not eliminate the potential for futur
preferred alternative to achieve the proposed action e
agency refined its proposal and gathered feedback
agencies.

remove all grazing and

nt overall agricultural acreage
g in existing or new areas. The
the NEPA process as the
akeholders, and other

Alternatives Considered, but Dismisse tion or
Evaluation

Manage pastures in proximity as
The refuge considered allowing grazi
system in areas where units are close in addock system was not
feasible because most uniisha rease the fencing
infrastructure in the « s difficult to maintain and not
economically feasib S this to be considered and unit 5
and 6 have potential i ] the possibility of infrastructure construction

quality concerns etlands wi units. Therefore, this alternative was dismissed from further
consideration.

Phased reduction in ava 8 pastures

The refuge considered a phased reduction of available grazing units focusing on the most
severely degraded pastures and those with UXO concerns to be removed first to allow refuge
staff to manage the change in agricultural use and to remediate the pastures as needed. This
would prevent the potential of fallow pastures where invasive species such as autumn olive,
eastern red cedar, black locust, etc. could invade into open acreage. However, this alternative
was removed from further consideration as it would be possible to change the agriculture use of
these fields to a temporary or permanent row crop or hay use, as outlined in Alternative B, thus
maintaining the staff capacity needed to administer this program while remediation efforts took
place for the most severely degraded units first.
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Affected Environment and Environmental Consequences of the
Action

This section discusses the affected environment and the potential effects of the actions proposed
in the alternatives. The affected environment and potential effects of Alternative A are
thoroughly described under Alternative C of the 2018 Crab Orchard National Wildlife Refuge
Agriculture Program Environmental Assessment and Finding of No Significant Impact (USFWS
2018; https://ecos.fws.gov/ServCat/DownloadFile/204848. The effects of implementing
Alternative A and B are organized in categories for each affected resource where the effects and
impacts of the proposed action on each resource are discussed effects and impacts of the
proposed action considered here are changes to the human ment, whether adverse or
beneficial, that are reasonably foreseeable and have a re close causal relationship to the
proposed action or alternatives. This Environmental includes the written analyses of
the environmental consequences on a resource onl
more than negligible and therefore considered y resources that will not
be more than negligibly impacted by the acti

e northern half of the refuge (Figure 1, 2
ironment is provided in Chapter 3 of the
007), which can be found here:

es”. Any resources that will not be more than
S quo or pausing grazing have been dismissed from

e Wilderness and V 0 Scenic Rivers Act

o Congress designated the Crab Orchard Wilderness as a unit of the National
Wilderness Preservation System in 1976. The 4,050-acre wilderness was the first
in the State of Illinois. The Crab Orchard Wilderness is located at the extreme
southern end of the refuge bordering the shores of Little Grassy and Devil’s
Kitchen Lakes. This wilderness area is over two miles from the nearest grazing
area and will not be affected by the continuance or removal of the grazing
program.


https://ecos.fws.gov/ServCat/DownloadFile/204848
https://ecos.fws.gov/ServCat/DownloadFile/214353

e Air quality
o The effects on air quality at the grazing units will be negligible under either
alternative. The small increases in air emissions from heavy equipment to remove
infrastructure or invasive plant species under Alternative B would not be expected
to exceed the applicability thresholds outlined under the general conformity rules,
or contribute to a violation of any federal, state, or local air regulations.
e Unexploded Ordnance (UXO)

o All alternatives would adhere to the refuge’s Environmental Land Use
Control Plans (USFWS 2008) and all future amepdments. Five grazing
units overlap this land use control plan (Fig and Table 3). These
plans reduce exposure to contamination by limiting land or resource use and
modify or guide human behavior where hazardous substances prevent
unlimited use and unrestricted exposure (EPA 2012). Protective measures
will be followed to limit risk and refuge. About half
of Crab Orchard National Wil is Ordnance

rs and land

Some portions of the refuge were iti r World
War I, and this res in some une eing left

onsultation with the State Historic
andated by Section 106 of the National Historic
sidered in this review have been previously

y ground disturbing activities, clearance will be obtained
istoric Preservation Officer to confirm negligible to no

o Negligible impacts to the watershed and floodplain are expected. The wetlands in
the grazing units are generally small and do not have a substantial impact on the
overall watershed or floodplains. Ponds range in size from less than one acre to
seven acres. In addition, no wetlands or ponds will be filled as a result of either
alternative and no structures that impact flow within the floodplain are proposed
in either alternative. Ponds constructed or maintained for water supply for cattle
will be evaluated on a case-by-case basis for their value to the refuge. Those
ponds that can provide quality habitat to meet wildlife management objectives
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could be left in place. Ponds that could pose a safety risk or require costly
maintenance with little or no benefit could be abandoned in place or removed

Natural Resources

Geology and Soils

Affected Environment
Description of Relevant General Features of the Affected Environment

A thorough description of the affected environment is provided in the 2018 Crab Orchard

National Wildlife Refuge Agriculture Program Environmental Assessment (USFWS 2018;

https://ecos.fws.gov/ServCat/DownloadFile/204848), 2007 Comaprehensive Conservation Plan

and accompanying Environmental Impact Statement (USF 7).

lanned Actions

Description of Relevant Environmental Tren

and a loss of soil nutrients. Lack of adequate soil
to the high cost to remediate. In addition, some
deep gullies, and a lack of vegetation. The en

IS a primary concern due
ing to heavy erosion,

areas will lead to continued erosion. This is exa ing in many
units.

In general, assessing the nutrient soi nutrient-release and nutrient-
holding capacity of the soil for nutrient potassium (K), secondary

macronutrients such as calcium (Ca) ma 0 S), micronutrients such as
boron(B), chlorlne (Cl), e : ; ybdenum (Mo), zinc (Zn),
3 ) illiamson County has
some of the poorest SQIS i : eftige has the poorest soils in
Williamson County (Figuke ‘ : d Hoeft 2009). As shown in Figure 5 and 6,

southern Illinois is low in er and low in cation-exchange capacity
where ref g power is defined by the parent material
and deg g power areas were formed from 2-1/2 to 7
feet o owly or very slowly permeable. While soil
tests ma i i S R root development is more restricted as compared to
high or med [ offset access to P due to higher bulk densities and
slow permeabi pn-exchange capacity (CEC) is defined as the measure of the
amount of attractio [ fiémical elements such as hydrogen (H), Ca, Mg, K, ammonium

, CEC is desirable but not necessarily needed for high crop
yields. A high CEC allov igher retention of positively charged ions from leaching that
are exchanged for hydrogeni@ growing plant roots. CEC is not heavily influenced by
fertilization, so farming practices that limit erosion and maintain soil humus are preferred.
Essentially this means that soils low in capacity may not hold excess reserve nutrients.

In addition, just because nutrients are applied does not mean those nutrients are available
(Fernandez and Hoeft 2009). Other factors such as root growth and activity, soil compaction,
soil water content, temperature, light intensity, diseases and pests can all impact nutrient uptake
by plants. Poor soil quality can lead to increased prevalence of undesirable or invasive species
and erosion based on the site use. To understand the soil nutrient baselines, soil samples have

8


https://ecos.fws.gov/ServCat/DownloadFile/204848

been requested from refuge agriculture cooperators annually. However, these results have not
been consistently turned in or monitored by cooperators.

The biology team will continue to monitor pastures and annual conditions to determine
immediate remedies to slow erosion and maintain nutrient capacity within pastures. This
includes reducing the carrying capacity and recommending nutrient inputs. For the past few
years, all revenue generated from the farm program has been used solely toward the grazing
program, in addition to the in-kind services from grazing cooperators to remedy these issues.

Environmental Consequences

Impacts on Affected Resource
Alternative A
While mentioned briefly in the 2018 Crab Orchard Nati
Program Environmental Assessment (USFWS 2018;
https://ecos.fws.gov/ServCat/DownloadFile/204 r Alternati more impacts have
recently become apparent. Under this alternati ontinuous grazi del would continue to
be used with cattle grazing from April to Nov r. Due to cattle bein
growing season, grasses are not able to rebound i owing in the fall

life Refuge Agriculture

pugging around heavily used sites
that these effects will continue to

ity to prevent invasive plant species from spreading.
resource report for all the refuge’s grazing pastures,
statewide importance or prime farmland (Appendix A). Row
0 conduct soil testing to ensure profitable growth of their
pliance. It is reasonable to conclude that elimination of grazing
and conversion to row crof another agricultural use will lead to more consistent
recordkeeping of the soil nutrients without an increase in refuge staff time. Furthermore, row
crops are more profitable on a per acre basis leading to increased revenues and decreased
expenditures and staff time needed to stabilize and reverse the current soil damage. However,
not all fields maybe suitable for row crops. Other options that would benefit the soil include
conversion to clover fields to add atmospheric nitrogen to the soil and reforestation that would
reduce erosion and surface water runoff while adding more organic matter to the landscape.

78% or 822.7 acre
crop farmers have


https://ecos.fws.gov/ServCat/DownloadFile/204848

Water Quality, Fisheries, and Wetlands
Affected Environment

Description of Relevant General Features of the Affected Environment
Thoroughly described in the 2018 Crab Orchard National Wildlife Refuge Agriculture Program
Environmental Assessment (USFWS 2018; https://ecos.fws.gov/ServCat/DownloadFile/204848.

Description of Relevant Environmental Trends and Planned Actions
Continued wetland margin erosion from cattle is expected to decrease water quality as cattle
ramps and fence lines around some water bodies are degraded. Decades of neglect have left this
infrastructure difficult to maintain without complete removal ew construction. Multiple
woody species have grown through the fence lines makin ossible for mowing
maintenance on both sides of the fence. In addition, so are not fenced at all, leading to
heavy erosion along margins and levees creating dang conditions and inadequate
water access for calves. This degraded infrastruct standing in water bodies
to drink water leading to direct defecation and . This can lead to a
toxic blue green algae bloom capable of depl “Furthermore, this erodes
wetland margins leading to reduced plant growt
nutrients. The environmental trends from lack of v
continued decline in overall wetlan uctivity, hig
the water column.

The biology team will continue to monitor the current infrastructure and cattle ramps to limit the
time cattle are present in wetlands. For the past few years, all revenue generated from the farm
program has been used in addition to in kind services from grazing cooperators to remedy soil
nutrient concerns and slow erosion along water sources. However, the need outweighs the
revenue generated. Furthermore, not all wetlands are fenced and the cattle ramps continue to fall
further into disrepair annually. In 2021, all cattle ramps were regraded and graveled, however,
this was a temporary remedy that will require subsequent and continual monitoring, reshaping,
and gravel additions. Additional funds beyond those generated through grazing revenues will be
needed to construct sustainable and adequate water access.

Wetlands and water cribed in the 2018 Crab Orchard National Wildlife Refuge
Agriculture Program al Assessment (USFWS 2018;

https://ecos.fws.gov/Serv ownloadFile/204848). However, detrimental effects for fish
resources on refuge would continue with increased nutrient inputs and sedimentation into these
water sources if cattle were not fenced out. This can lead to fish kills due to increased water
temperatures and a drop in dissolved oxygen levels. This can occur with a loss of vegetative
cover along shorelines and a decrease in the photic zone within the water column. Toxic blue
green algae can form and is deadly to wildlife within the water column as well as animals that
may drink the water, including cattle, deer, and etcetera. Fisheries resources on refuge are

managed in collaboration with the Illinois DNR.
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Alternative B

Under this alternative, reduced shoreline erosion, reduced nutrient inputs, and a decline in overall
turbidity would lead to an increase in wetland vegetation along shorelines and improved water
quality. This could result in a small self-sustaining warm water sport fishery in the long-term for
some of the larger ponds within current grazing pastures. This is already the case in the A-41
pasture where cattle are kept out of the larger pond. A reduction in the number and severity of
gullies, cuts, and cattle paths in grazing units would improve soil erosion overall decreasing the
runoff into wetlands as these areas are allowed to revegetate or are actively restored. A reduction
is expected in excessive nutrients going into small ponds as cattle would no longer redistribute
nutrients through their grazing pattern and time spent in and ar@lind water sources.

Wildlife and Upland Habitat
Affected Environment

Description of Relevant General Feature nvironment
Thoroughly described in the 2018 Crab Orchard e Agriculture Program
Environmental Assessment (USFWS 2018; h ownloadFile/204848).

Description of Relevant Environment
The 2018 Farming EA stated that the diversity of

diversity desired in many instances. Fur : infected (Neotyphodium
W ewer foods for wildlife. A

quail chicks, turkey poults and
rthermore, research has shown that Canada
e; itis planted at airfields due to its

are hazardous to aircraft (Washburn 2012).
in cattle; symptoms include rough hair

educes productivity. In addition, management of pastures for
ontinued and the long-term strategy of increasing the

in these units would continue to be an option to benefit a wide
assland birds and pollinators.

diversity of grasses and
array of wildlife, especial

Another recent trend is cattle predation by black vultures (Coragyps atratus). Black vultures
habituate cows to their presence and actively attack live calves or cows that they eventually
overtake and consume. A farmer witnessed a black vulture eat a calf that was still alive in 2020
on refuge. In states where this is more prevalent, take permits can be issued to farmers to kill
black vultures, however, black vultures are protected by the Migratory Bird Treaty Act of 1918
(Bennett 2019). Although the Refuge is at the northern extent of the black vulture’s range, their
range has steadily marched northward over the last 40 years and climate change is expected to
increase their range expansion (Bennett 2019). One farmer from southern Illinois estimated his
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losses to be $20,000 in 2018 due to black vulture predation on cows and calves. The biology
team will continue to monitor these areas for wildlife use and enhance upland habitat in
accordance with refuge purposes and management goals.

Environmental Consequences

Impacts on Affected Resource

Alternative A
Under this alternative, upland habitat will continue to degrade and erode, supporting the growth
of invasive plant species further limiting resources to wildlife and plant species richness in
pastures. Cattle paths are the primary cause of erosion within fié€lds and result from long travel
distances between water sources. Most pastures have one t ater sources that show heavy
use around margins, leading to further loss of upland habi addition, cooperators have
shown a mixed response to planting native warm-seas d the goal has not progressed;
leaving fescue dominant pastures occasionally see

In addition, wildlife resources are affected by e and five to six
strand barbwire fences that impede wildlife m ve been found
tangled and dead in the barbwire fencmg While gled in the
chain link fence, these fences subst to the eight
foot height of the fence. Another co i i dlife interface when it comes to

diseases. Due to the continuous grazi trol keeping cattle out of water
sources, the conditions have increased t e and livestock can
exacerbate pathogen transmaissi ies. ) jssion can occur bi-

] £3). e 53 diseases reportable to
the World Organiza i 21 States, 42 (79%) have a wildlife
component to the pathe j i ce, or life cycle. Furthermore, 21 (40%) of
' S (zoonotic). Monitoring and detection of
distance of these pastures from
es wildlife such as vultures give away the
hat precludes determination of the cause of
gerienced high mortality rates in recent years from

and pollinator species by ing the floral component in these areas. The pressure on nesting
birds would be lessened because these pastures would have a chance to rebound. The impacts to
upland wildlife and native vegetation would be negligible during the removal of infrastructure.
The impacts of operation of heavy equipment would be negligible and some of the removal will
be done by hand due to UXO concerns and vegetation that has grown through fences. Vegetation
removal would be limited primarily to invasive species or undesirable species in open grasslands
such as autumn olive, eastern red cedar, etc. This alternative does not eliminate the potential for
grazing in the future but would allow pastures to rebound ecologically and failed infrastructure to
be removed and replaced if the refuge grazes these areas in the future. If grazing is reinstated as a
management tool in the future, temporary infrastructure will be utilized to the maximum extent
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possible, e.g. electric fencing that is installed at the beginning of the grazing season and removed
at the end of the season. Pastures will be transitioned to row crop or haying where feasible, and
native grasslands, savannas, or woodlands in other areas. However, agricultural program acreage
overall will be reduced a negligible amount as heavily eroded or UXO contaminated areas are
removed from the farm program. Other options would be for these areas to be reforested and
conversion to native vegetation restoration. This alternative would completely move away from
goose browse management and bolster the habitat requirements of other migratory birds such as
passerines.

Threatened and Endangered Species, and Other Special Status Species
Affected Environment

Description of Relevant General Features of t
Two federally listed endangered species, the Indiana
on the refuge. In addition, one federally threatene
candidate species, the monarch butterfly, also o
migratory visitors to the refuge with only two sightings. One opping at the refuge in
2015 and three stopping in March 2022. Nort ong-eared bats and Indiana bats roost under
the peeling bark of dead and dying trees during the summer months and overwinter in large
colonies in caves. Indiana bats eat a variety of flying insects and typically forage along rivers or
lakes and in uplands, while northern long-eared bats primarily forage in the understory of
forested areas. Even though the northern long-eared bat is listed as threatened, Section 4(d) of
the Endangered Species Act directs the Service to issue regulations deemed “necessary and
advisable to provide for the conservation of threatened species.” It allows the Service to
promulgate special rules for species listed as threatened (not endangered) that provide flexibility
in implementing the Endangered Species Act. The monarch butterfly (adult form) utilizes a
variety of habitats and geographic areas to meet its life history requirements. On refuge, the
grassland habitats and forest edges with flowering plants and milkweeds are utilized during the
day, while they roost in various types of deciduous and coniferous trees at night. The non-adult
life forms exclusively utilize milkweed. They are present on the refuge during the warmer
months, from April to October.

cted Environment

ping crane are known to occur
ern long-eared bat and one
ing cranes are rare

mental Trends and Planned Actions

USFWS, st eloped management and recovery plans for each of
the federal an i ound refuge. These plans provide land managers with
guidance regardin i ategies that can be used in managing species and

onal population and habitat conservation objectives

and provide estimates 0 nd types of habitats required to increase and sustain wildlife
populations at target levelS¥Species identified in these plans, and their associated objectives and
strategies, were considered during evaluation specific to the refuge and in the development of the
Habitat Management Plan (HMP) objectives and strategies. Refuge staff will continue to manage
habitats on refuge for the benefit of threatened, endangered, and special status species. The
refuge works to implement these plans to maintain and enhance grassland and forest habitats that
benefit foraging, nesting, and roosting areas for Indiana bats, northern long-eared bats, and
monarchs.
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Environmental Consequences
Impacts on Affected Resources

Alternative A

Under this alternative, whooping cranes, Indiana bats and northern long-eared bats would have
no impacts to their habitats. However, in the 2018 Crab Orchard National Wildlife Refuge
Agriculture Program Environmental Assessment (USFWS 2018;
https://ecos.fws.gov/ServCat/DownloadFile/204848), the grazing vegetation goal states “(plant)
diversity should be balanced with the needs of producers to provide adequate forage quality and
prevent excessive abundance of plants poisonous to cattle”. This would promote the loss of
milkweed in pastures due to their toxicity to cattle directly i ing monarchs. Adult monarchs
are known to exclusively lay their eggs on milkweed plant arts of the milkweed plant are
poisonous to cattle when eaten and the toxicity is retain dried (University of Illinois

impacted by the proposed halt to gra food will
continue to be available across the native vegetation 1S restored.
Northern long-eared bats utilize the fares ill not be impacted by conversion

removal of any suitab S i frastructure would take place during the
period of October 1 to NV i are rare visitors to the refuge; they do not
nest here, ang

J-eared bat will follow the most current Fish and

Wildlife Service policié :
https://www.fws.gov/mid endangered/mammals/nleb/4drule.html.

Therefore, a “No Effect” determination was made for both alternatives (Appendix B).
Additionally, an official species list pursuant to Section 7 of the ESA was completed on
November 18, 2021, confirming that no critical habitat designations exist within the
project area. This is in fulfillment of the requirement that Federal agencies “request of the
Secretary of the Interior information whether any species which is listed or proposed to be
listed may be present in the area of a proposed action”. Considering these facts, no
federally designated threatened, endangered, or special status species will be analyzed
further as affected resources under either alternative.
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Invasive Plant Species
Affected Environment

Description of Relevant General Features of the Affected Environment
Thoroughly described in the 2018 Crab Orchard National Wildlife Refuge Agriculture Program
Environmental Assessment (USFWS 2018; https://ecos.fws.gov/ServCat/DownloadFile/204848).

Description of Relevant Environmental Trends and Planned Actions

Inventories of invasive plant species on refuge are used to develop restoration and treatment
plans. These inventories provide insights into the threats pose the landscape for any given
management unit. This information is then used to prioriti sive species treatments.
Terrestrial invasive plants are evaluated and treated fre n the refuge using mechanical,
chemical, prescribed fire, and agricultural practices. sive plant species in pastures
are controlled through grazing, mowing, and chemi asive plant threats are a
constant pressure for these pastures and the ris I invasive species is an
ever-present threat.

Environmental Consequences

Impacts on Affected Resou
Regardless of the alternative chose ely continue to threaten the
ecological integrity of the refuge’s habite i ds. Existing levels of invasive
plant infestations are beyond the capab letely control and affect all
agricultural habitats to some.extent. An i o i mpleted from 2014-2017
indicates that the refuge , 3 C i ats invaded by autumn
olive (Eleagnus umh : il i sates that short of biological

control, autumn olive efuge Prioritization and strategic treatments
may reduce the distribu : 3 inv@sive plants on the refuge; however, eradication
is highly unk \ ie ) asive species control toward native
species p ars and that trend would continue among
both a tands in many locations throughout the

Midwes impagtSyin reducing invasive plants in certain instances.
anthcattle leave certain plant species such as thistle and

3 are not on refuge year-round and graze at other places,

this elevates the iti nvasive species being introduced to the refuge. Lastly, the

y used to combat some invasive plants are limited by the

, ng season. While this supports the need to pause grazing on

the refuge, grazing can b cial to manage native stands and reduce invasive plants when

properly monitored. Therefore, grazing maybe considered in the future, in new areas or once

existing areas ecologically rebound, potentially using a diversity of grazing species such as

cattle, goats, etc.

Alternative A

Thoroughly described in the 2018 Crab Orchard National Wildlife Refuge Agriculture Program
Environmental Assessment (USFWS 2018; https://ecos.fws.gov/ServCat/DownloadFile/204848)
as Alternative C.
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Alternative B
Under this alternative, potential exists for invasive species to continue to spread into open areas
even with the conversion from fescue-dominated pastures to native warm season grasses
(NWSG) or red clover. The use of native species is preferred; however, prior uses of NWSG has
proven to be ineffective in some locations due to severe invasive species pressures, an inability
to properly manage and maintain the native grasses, or due to other constraints. Poor soil quality
can lead to increased prevalence of undesirable and invasive species. Unit edges and fence lines
were overtaken by autumn olive and light seeded tree species. The refuge will evaluate each unit
individually to manage these areas effectively, with an overall objective to increase plant and
wildlife diversity while maintaining compliance with biologicalfiategrity, diversity, and
environmental health policy. By converting pastures to ano e, such as row crops, the refuge
would be able to combat weed pressures and restore so e nutrient needs of the units.
Removal of the fence lines would allow for the clean es of invasive plants,
something difficult to do with failing infrastructur on frequent cattle paths.
Additional chemicals could also be used, and ro ble to rest every three
years. Once these fields recover, grazing coul
reduce invasive plants after a balance between ion, and nutrient
maintenance has been restored.

Visitor Use and Experience
Affected Environment

both wildlife related an : aent i roughly described in the
2007 Comprehensivi i jronmental Impact Statement

azi : d areas except for three grazing units. Grazing
unit 8 (Figure 3 and 4) ha g ponds that are heavily used by visitors.
Most visitors

attle have been known to be protective

when onths. Furthermore, bulls have also been
known t@ breeding activity in pastures. Grazing units 4 and 6
(Figure 3a ek road with a lot of visitor traffic that comment on
the calves. Fr observations of small calves going in and out of

nvironmental Trends and Planned Actions

The refuge has experient visitation since its establishment. In 1956, the refuge reached
a milestone of one million‘a@nual visitors. Nine years later visitation surpassed 2 million annual
visits. During the 1970s and 80s visitation fell as additional State and Federal recreational areas
were constructed in Southern Illinois. In recent years, the refuge has averaged more than 850,000
visits per year (USFWS 2019a) and is steadily approaching 1,000,000 annual visitors again. The
majority of visitors recreate on or near Crab Orchard Lake. However, management goals
outlined in the refuge comprehensive conservation plan (USFWS 2007) to increase quality
recreational opportunities indicates that while many of the grazing pastures are currently in
closed areas, this may change. More acreage is being opened to hunting and fishing opportunities
and construction plans are underway to build a bike trail that will cross through grazing unit 1. In
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addition, the auto tour route will be expanded past current grazing units. Gates and fences may
need to be removed to improve access for users of all abilities.

Environmental Consequences
Impacts on Affected Resource
Alternative A
Under this alternative, the potential visitor safety risk walking through grazing unit 8 would still
be present. In addition, visitors and bunker tenants must maintain situational awareness to avoid
eroded areas and cattle manure while in these units. Visitors must be aware as they drive along
wolf creek road for the potential of escaped calves. In gener ajority of visits to the refuge
are not because of grazing, so regardless of the alternative d, there will be little impact to
overall refuge visitor use.

Alternative B
Under this alternative, user conflicts with public i ial bunker tenants would
be eliminated. Recreational fishing users wo onger have to cro ough a grazing

pasture to get to A-41 fishing pond and the in jal tenants in Area 6 be able to air out
their rented bunkers without cattle potentially en tal occurrence
of gates being left open and cattle es OW Crops
would be eliminated. The eliminatia ve the esthetic of the new bike trail
being constructed through grazing un visitors use to fish at A-41.
Visitors would no longer have to conte exclusion gates, cattle,
manure, or eroded areas. WAhi ith the public and cattle,
some bulls have shown Y, l and a potential hazard
exists if a visitor acaf t vpais. Furthermore, this would

eliminate the staff res@ i requent phone calls from visitors, security,
[ ) the fences. In addition, these areas will

in the past. While Alternative B would
early the same agricultural acreage with
in the refuge comprehensive conservation plan

ance all purposes and while agricultural use is a

g. This alternative would allow for a more

poses: agriculture, industry, conservation of wildlife, and

integrated approaéfto all four p

recreation.

Refuge Managemel operations
Affected Environment

Description of Relevant General Features of the Affected Environment

The costs of administering and enforcing the refuge’'s agriculture, fishing, hunting, visitor use,
maintenance, and water management programs comes out of the refuge's annual budget.
Expenses include program management (reviewing bids, issuing permits, etc.), staff resources,
boundary posting, signage, facility maintenance, and other management activities. The refuge
also has a cash bid process for each agricultural unit where in-kind services can be completed in
lieu of cash payment. Although two members of the refuge staff are dedicated to managing the
farm program as a whole, grazing presents a burden on a wide array of refuge staff. Maintenance
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and biology staff annually address infrastructure issues, road washouts, and levee repairs. Staff
regularly deal with beaver dams and beaver control within grazing ponds. Visitor center staff
regularly deal with phone calls from tenants and the public regarding reporting of escaped cattle.
Law enforcement and other staff are often required to respond to escaped cattle. Compliance
from cooperators regarding dead and escaped cattle have required substantial time and
involvement from multiple staff members and refuge management in recent years. The fire crew
has been heavily utilized in cutting fallen trees or invasive species entangled within the fences.
Additionally, one staff member is on call from April-November to respond quickly to any cattle
emergencies outside of the normal working hours. That staff member also spends a majority of
the field season monitoring field conditions, water access and délivery systems, fences, escaped
cattle, and compliance with spraying, mowing, and stockin

spraying and maintenance of fence lines, annual i i ensuring materials
provided are used on the grazing unit. Typicall i aterials for fence
i levels of

Most of the
e fence. There is'also growing
nd the amount of fence (Table 1,
War 11 fencing) that must be
alled and must respond

concern over the number of dying as
~100 881 linear feet of barbwire and

|mmed|ately in case the r cannot be reached. This
leads to a staff memb ge number of visitors and tenants
that use these areas and 148) that border the refuge
the risk of a major safe ash trees dying, there is a higher probability
that these call ) increased visitor use in these areas.
Enviro

Impad

Alterna

Under this & i i Iways be reachable during the season to respond

immediately to
and maintaining
close gates behind tf
determine if overgrazing
pastures in the northern h he refuge, this takes a substantial amount of time per season.
Oftentimes, this occurs once per season due to the time constraints which has proven to not be
enough.

, staff efforts must be allocated to checking fence lines
visitors and tenants that they are in a cattle pasture and to
count the numbers of cows and monitor grass height to

Alternative B

Under this alternative, all associated infrastructure and grazing would be removed. Initially, this
would require time to remove fencing and other infrastructure, and to convert pastures to other
habitats or agricultural uses. This conversion of use and removal of infrastructure could occur
simultaneously and would approximately take one season for some units. Other units may take
several years; for example, UXO areas have more complicated restoration requirements and are
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dependent on funding and scheduling of UXO removal teams. Additional planning documents
may be required for some restorations. Prescribed fire will be utilized to manage areas in the
interim and to manage native habitats following restorations. Restoration or conversion is
expected to be complete for all units within three to five years. However, over time the
associated cost and time required to maintain these areas would be dramatically less.
Furthermore, it is likely that most refuge fences are susceptible to falling ash trees. Many ash
trees are dead or dying due to the emerald ash borer and create a falling hazard. This alternative
approach is proactive versus reactive and reduces the safety concerns for cooperators and staff
working underneath dead ash stands to repair damaged fences. Additionally, this alternative
removes concerns associated with increasing occurrences of esgéped cattle and the potential for
further incidents as stands of dying ash fall along the fence of pastures. Staff time will be
substantially reduced as grazing compliance checks are e consuming compared to row
crop, hay use or other habitat type. There would no lo d for ensuring compliance
with stocking rates, removal of dead cows, fence i
backs and response to escaped cattle. In compari
year to ensure bales are removed and that fiel
administer, monitor, operate, and maintain fac i uld be decreased
by the removal of grazing pastures.

Socioeconomics
Affected Environment
Description of Relevant Gener ed Environment

Local and regional econgmaie
Located west of Marig
the largest refuges i
having an industrial p

othills, the refuge is one of
acres. The refuge is unique in
fllion annually to the local economy.
Additionally, the refuge unters, campers, boaters, bird watchers and
other outd : : expenditures for both travel-related goods
and ser and a ‘ i ases. Refuge hunting opportunities provide

1 ‘ 00d, gas, supplies, or lodging. According to
) the refuge resulted in $684,000 in hunting expenditures

economy. Annual reAtpa om grazing cooperators totaled $22,206.00 in 2017.

Employment
In 2019, there were 24,460%0M- and part-time jobs in Williamson County (US Census Bureau
2019). Healthcare, retail trade and educational services occupations accounted for about 43.2%
of the jobs across the area followed by food serving and law enforcement occupations (10.4%)
(U.S. Census Bureau 2010).

Income and Education

The median household income in Williamson County is $45,902, just less than $14,000 below
the state average and approximately $10,000 below the national average (2016 U.S. Census
Bureau). The percent of population below the federal poverty line is an indicator of the economic
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distress within a community. The percent below poverty in Williamson County, 14.9%, is just
higher than the national average of 14.0%.

In Williamson County, approximately 92.3% of residents over the age of twenty-five were high
school graduates and 24.3% have earned a bachelor's or advanced degree (2019 U.S. Census
Bureau).

Description of Relevant Environmental Trends and Planned Actions

Williamson County has slightly decreased in population size by just under 1% since 2010. In
2021, the median household income in Williamson County is $50,734, an increase of $4,832
since the 2016 census. The percent of population below the f poverty line is an indicator of
the economic distress within a community. The percent be verty in Williamson County,
13.9%, down one percent since 2016.

In 2021 in Williamson County, approximately 92¢ [ e age of twenty-five were
high school graduates and 24.3% have earned gree. These figures
were both slight increases since the 2016 cen

Environmental Consequences
Impacts on Affected Resources
Description of Affected Res
Spending associated with recreation camge mount of economic activity in
local and regional economies. Refuge s ide variety of goods and
services. Trip-related expeaéi i
nd supplies for their
d communities where these

especially in small town
picture, how BLSi

t expenditures are only part of the total

the local retailers where the purchases
dollar of local retail expenditures can

and national level. Consequently, increases or

\ 2017 to'evaluate the economic contribution of Crab Orchard
National Wildlife al economy (USFWS 2019b). Based on that study,
recreational spending unities was associated with about 315 jobs, $8.37 million in
employment income, $2 in tax revenue, and 29.2 million in economic output. In 2007,
the economic value of crops produced on the Refuge was more than ten percent of the total
economic value of all Williamson County crops. The economic value of grazing on the Refuge
was about eight percent of the total economic value of grazing for Williamson County. For
commercial and industrial space, the Refuge accounts for just over one percent of industrial/
commercial site acreage in the Greater Marion area (USFWS 2007).
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Alternative A

Consultation with the Natural Resource Conservation Service (NRCS) from 2015-2017 indicated
that most Refuge grazing pastures have restoration and repair needs that far exceed the amount
of revenue generated from grazing fees. Annual revenue the refuge receives from grazing
cooperators is usually enough to cover fence repair supplies, some herbicide, and occasionally a
very small amount of the soil amendment needs. In 2014, one grazing unit was converted from
fescue/clover to native warm season grasses and was divided into a paddock system as directed
in the Comprehensive Conservation Plan. However, the revenue generated from the grazing
program does not cover the additional fencing requirements or the creation of additional water
supply needs to accommodate the paddock system. The analysigiselow further discusses the use
of in-kind services to maintain and meet the current needs razing program as described in
the 2014 Region 3 Grazing and Haying Program Guidance (USFWS 2014). The conclusion of
this analysis shows that the program is not financially ong-term and requires
additional refuge funds at a higher rate than any ot on refuge. Due to failing

Over the past 5 years, the grazing program has
farmers with $27,781.26 total paid to the refuge . 60.16 went to
in- klnd services provided by the farme i , gravel

with the costs of run am. The refuge’s grazing program has not proven to be cost
effective or efficient and thes other ways to meet refuge purposes and objectives related to
agriculture. Socioeconomiegmpacts under this alternative are expected to be highly beneficial
because the cost to operate this program is more than the revenue generated. Furthermore, the in-
kind services are not keeping up with the costs to operate or maintain the grazing program.
However, over time, increased visitor use along the bike trail, increased fishing and hunting
opportunities is expected to lead to increased visitor use in these areas and a larger impact
outside of the refuge. In addition, an increase in row crop opportunities would lead to a
substantially higher economic value to the local community and refuge than the refuge provides
with grazing. This increased value can be used to remediate the damage that has been caused due
to overgrazing and erosion.
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Environmental Justice
Affected Environment

Description of Relevant General Features of the Affected Environment
Thoroughly described in the 2018 Crab Orchard National Wildlife Refuge Agriculture Program
Environmental Assessment.

Description of Relevant Environmental Trends and Planned Actions
Environmental Consequences
Impacts on Affected Resource

Alternatives A and B
The Service has not identified any potential disproportion
or human health impacts from this proposed action to mi
communities. Approximately 8.4% and 14% of the to

gh and adverse environmental
or low-income populations or

of cooperators (n=8) and acres impacted. Gra resent 0.012% of the
entire Williamson County population (U.S. Ce : iti , refuge grazing

Monitoring
Monitoring will occur regardless of th ¢ sure that the alternatives
continue to have no adverse impacts on
refuge uses an adaptive
extent possible. Imp3
fish, wildlife, erosio
safety guidelines, and
Furthermore

, infrastruéttre maintenance, CERCLA
0 be monitored through our ongoing efforts.

grazing issues, and lack O utrient inputs. Furthermore, the overall financial cost to maintain
the grazing program outwelghs the financial revenue generated in regards to infrastructure. There
will be continued overlap and safety issues with UXO contaminated fields and
recreational/industrial user conflicts within grazing units. Overall, there will be a lack of habitat
management direction due to the past goal of providing goose browse and a lack of developed
alternatives to this reduced goose use.

Alternative B —-Complete Removal of Grazing Pastures

This alternative would eliminate user conflicts between visitors, tenants, and cooperators. It
would reduce or stop erosion that has formed due to over-grazing, address invasive plant
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concerns, increase water quality in ponds, and eliminate failing infrastructure concerns due to
age, dying ash trees and associated fence maintenance, and slow or remediate soil nutrient losses.
This is the most cost-effective alternative to provide long-term benefits to over 1,000 acres of
refuge lands in the northern half of the refuge. The agricultural program is not being reduced in
acreage with the proposed pause in grazing except for acreage with extreme erosion and within
UXO contaminated areas. This alternative helps meet the purpose and needs of the Service as
described in the refuge comprehensive conservation plan (USFWS 2007). Furthermore, this
alternative leads to additional management strategies that maintain wildlife habitat for priority
species such as pollinators, provide wildlife-dependent recreational opportunities, and maintain
compliance with biological integrity, diversity, and environmeatal health policy. As outlined in
the refuge comprehensive conservation plan, the refuge att 0 balance all purposes and
while agricultural use is a mandated purpose, it is not sp grazing. This alternative would
allow for a more integrated approach to all four purpo re, industry, conservation of
wildlife, and recreation.

List of Sources, Agencies and Perso
U.S. Fish and Wildlife Service Staff: Cathy Ni anne Holler,

List of Preparers
Cassandra Skaggs, Wildlife Refuge Speeic ational Wildlife Refuge
Dan Wood, Wildlife Biologist, Crab Oreha aal Wi

Justin Sexton, Refuge Manage

ade available to the public for review for a period of
s held during the public review period. The draft
environmental asse ed on the refuge website, Facebook page, a hard copy
S ers, and a press release went to 30 media outlets. Public
comments were solicited Viarch 15 through April 5, 2022. Comments or requests for
additional information couldbe submitted in person at the public meeting or through any of the
following methods:
e Email: cassandra_skaggs@fws.gov or craborchard@fws.gov. Include “Crab Orchard
Grazing Program Environmental Assessment” in the subject line of the message.
e Mail: U.S. Fish and Wildlife Service,
Attn: Cassandra Skaggs
6987 Headquarters Road
Marion, Il 62959
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All comments received from individuals became part of the official public record. All requests
for such comments were handled in accordance with the Freedom of Information Act and
National Environmental Policy Act regulations in 40 CFR 1506.6(f). The Service’s practice is to
make comments, including names and home addresses of respondents, available for public
review during regular business hours. Individual respondents were able to request that we
withhold their home address from the record, which we will honor to the extent allowable by
law. Individuals wishing to withhold their name and/or address, were asked to state this
prominently at the beginning of their comments. Individual comments were categorized and
summarized in Appendix C, Public Comments Analysis Report. Individuals were not identified in the
summary document. Service response to comments can also be f in Appendix C and are
reflected in edits made to this final environmental assessment | ection on invasive species and
air quality.
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Figure 1. Location of Crab Orchard National Wildlife Refuge (refuge). The refuge is in southern Illinois within Williamson, Jackson,
and Union counties.
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Table 1. 2021 Grazing Farm Units with a total of ~100,881 linear ft of barbwire and ~8,300 linear ft of World War 1l fencing.

UNIT | ACRES ,L\\/IUAI\;I(S GRASS FENCE LINEAR FT. # of Paddocks WATER ISSUES
1 unfenced .
Cool ond (4.7 ac) autumn olive encroachment,
Unit1 104 42 season Barbwire 13,164 1 P ; ' | access route degrading, erosion
) intermittent
dominant around pond
streams
autumn olive encroachment,
2 fenced ponds hain-link f
(0.6 ac and poor chain-link fence
WWII era . ' condition, degraded cattle
Cool 8 ft. chain- 5,600 chain- 0.8ac), 1 ramps (n=2), heavy erosion
Unit 2 274 110 season ’ link/12,079 2 unfenced ps {(N=2), yer
) link/ . around ponds, recent sinkhole
dominant , barbwire pond(0.7ac), e
Barbwire X : opened w/ unidentified boxes
intermittent e ) .
streams inside, buried explosives but
CERCLA not sure where
severe erosion gullies along
WWII era outside pond levee, phragmites
Cool 8 ft. chain- 1,200 chain- 1 fenced pond | on pond levee, beaver dams in
Unit 3 94 38 season I.ink/ link/13,600 1 (7.7ac), 1 line | pond overflow, extremely poor
dominant Barbwire barbwire to trough condition of chain-link fences,
difficult to access south half of
field in wet conditions
pond levee washout potential
Cool due to beaver dams, fence in
. . 1 unfenced forest may be absent, working
Unit 4 88 35 dsea_son Barbwire 10,707 1 pond (2.2ac) with CERCLA to move fence
ominant . )
(expensive), erosion along
pond and levee
Barbwire 2 fenced ponds UXO potential, no ground
Cool (0.9ac and disturbance allowed, fence
Unit 5 147 59 season 17,520 1 1.1ac), posts must be replaced in
dominant intermittent existing post holes, 2/3 of
streams fence posts are likely 50+ yrs.
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ISSUES

UNIT | ACRES ,L\\/IUAI\jfs GRASS FENCE LINEAR FT. # of Paddocks WATER
old, sink holes and erosion
along 1,500 ft. of old drain tile
which cannot be removed but
filled with rock, extremely
poor sections of fence,
inaccessible portions of fence
in forest section
water availability in drought
years may require hauling of
ngrﬁ?d Barbwire water; water systems require
Unit 6 109 44 . underground regular maintenance and
season | and electric . ’ )
lines to 2 water inspection to ensure
paddocks oo . .
tanks, 1 functionality, extensive erosion
intermittent along ponds
shallow pond
autumn olive, drawdown of
2 fenced ponds .
northern pond occurs in
(3ac and summer for waterfowl food
Unit 7 86 34 2.5ac), ) .
. ) production, erosion along pond
intermittent
and near stream that cuts
stream .
through unit
1 fenced l bli
ond(2.5ac), 1 autumn olive, public access on
season/ P o foot through the unit to fishing
. unfenced .
Unit 8 147 59 warm 1 ond(7ac) ponds, occasional cattle escape
season P L due to public access, some
: intermittent ;
mix erosion
streams
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Table 2. Summation from 2016 to 2020 (5 years) of grazing values at the refuge bi Grazing Unit.

Overall from 2016-2020 by Unit
Graze Grazing Value Paid In Kind Services| Awverage Ac S/acre value S/acre paid
Unit 1 $12,260.84 $1,475.14 $10,785.70 109.80 5111.67 $13.43
Unit 2 $31,846.70 $1,001.47 $30,845.23 278.80 $114.23 $3.59
Unit 3 $13,012.94 $329.09 $12,683.85 BE.60 $146.87 $3.71
Unit 4 $14,872.44 53,371.94 $11,500.50 92.20 $161.31 $36.57
Unit 5 $14,292.00 $807.59 $13,484.41 145.40 $98.29 55.55
Unit 6 $14,779.59 $2,687.45 $12,092.14 105.80 $139.69 $25.40
Unit 7 $11,968.80 52,596.49 $9,372.31 93.20 $128.42 527.86
Unit 8 $15,608.11 544291 $15,165.20 149.40 $104.47 52.96
Subtotal $128,641.42 $12,712.08 $115,929.34 1,063.20 $120.99 5$11.96

: Thm amount charged to the farmer before in kind

Grazing value- is the sum value of th
service deductions and was based on the A
Paid- The amount the farmer paid to the U
IKS on Unit- Amount the fag :

gravel, etc.

L each yea
{s for ez
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Figure 2. Location of Crab Orchard National Wildlife Refuge (refuge) entire agricultural program.
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Crab Orchard National Wildlife Refuge Grazing Unit Boundaries
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Figure 3. Location of Crab Orchard National Wildlife Refuge (refuge) grazing pastures.
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Crab Orchard National Wildlife Refuge Grazing Program, UXO and AUS Site Overlap
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Figure 4. Location of Crab Orchard National Wildlife Refuge (refuge) grazing pastures and overlap with CERCLA area use
restrictions.
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Table 3. CERCLA restriction acres of overlap by grazing unit. Please note current Illinois Ordnance Plant site wide restrictions state,
“No production water wells shall be installed, and residential use and camping are prohibited.”

UNIT

PPE

ACRES

PERIM.

RxUnit

CERCLA_ID

LABEL LUC

Unit 2

NO

263.42

14221.37

26

ccess restricted, no soil removal w/o OSHA certified
person, do not use soil for borrow material, no
igging, trenching unless for facility operation

Unit5

NO

110.64

10188.71

38, 39

x Burns, CERCLA consult, No soil disturbance,

Unit 6

NO

0.40

614.09

11-903-G

Unit 7

YES

10.01

3187.70

/o OSHA certified person, No
, No AG Uses

Unit 8

NO

3.47

34

No Rx Burns, No Hunting, CERCLA consult for
arthmoving activity, Access restricted, no soil

oval w/o OSHA certified person, do not use soil
rrow material, no digging, trenching unless for
acility operation, No AG Uses

CERCLA consult for earthmoving activity, Access
restricted, no soil removal w/o OSHA certified person,
do not use soil for borrow material, no digging,
trenching unless for facility operation
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Figure 5. Location of Crab Orchard National WiIdIiféﬁerge (refuge) grazing pastures (red star)
in reference to the Illinois Agronomy Handbook subsoil phosphorus-supplying power
(Fernandez and Hoeft 2009).

Figure 6. Location of Crab Orchard National Wildlife Refuge (refuge) grazing pastures (red star)
in reference to the Illinois Agronomy Handbook cation-exchange capacity of Illinois soils. The
darkest areas are sands with low capacity (Fernandez and Hoeft 2009)
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	Figure
	A Environmental Assessment (EA) has been prepared to evaluate two alternatives concerning the management of the grazing program to meet the conservation and agriculture goals and purposes of Crab Orchard National Wildlife Refuge (refuge). This EA examined the environmental consequences that each management alternative could have on the human environment which includes cultural and natural resources, as well as, social and economic considerations, as required by the National Environmental Policy Act of 1969 
	Draft 

	3) regulations and policies. 
	Proposed Action The U.S. Fish and Wildlife Service (Service) is proposing to make changes to the current grazing program at Crab Orchard National Wildlife Refuge (refuge). A grazing program review discovered issues with overall program sustainability and compliance with the Service’s biological integrity, diversity, and environmental health policy. While an agricultural Environmental Assessment was completed in 2018 (USFWS 2018), consideration of additional management alternatives related solely to the graz
	Improvement Act (16 U.S.C. 668dd et seq.), is 
	“... to administer a national network of lands and waters for the conservation, management and, 
	where appropriate, restoration of the fish, wildlife, and plant resources and their habitats within 
	the United States for the benefit of present and future generations of Americans”. 
	Additionally, the Administration Act mandates the Secretary of the Interior in administering the Refuge System (16 U.S.C. 668dd (a) (4)) to 
	 
	 
	 
	Provide for the conservation of fish, wildlife, and plants, and their habitats within the National Wildlife Refuge System. 

	 
	 
	Ensure that the biological integrity, diversity, and environmental health of the refuges are maintained for the benefit of present and future generations of Americans. 

	 
	 
	Ensure that the mission of the Refuge System described in 16 U.S.C. 668dd (a) (2) and the purposes of each refuge are carried out. 

	 
	 
	Ensure effective coordination, interaction, and cooperation with owners of land adjoining 


	refuges and the fish and wildlife agency of the states in which the units of the Refuge System are located.  Assist in the maintenance of adequate water quantity and water quality to fulfill the mission of the Refuge System and the purposes of each refuge.  Recognize compatible wildlife-dependent recreational uses as the priority public uses of the National Wildlife Refuge System through which the American public can develop an appreciation for fish and wildlife.  Ensure that opportunities are provided w
	decline in wintering goose numbers, decreased agriculture acreage, reduced field productivity, and failing infrastructure signaled a need to re-evaluate refuge agricultural goals.  This culminated in the 2018 Crab Orchard National Wildlife Refuge Agriculture Program Environmental Assessment and Finding of No Significant Impact that selected Alternative C (USFWS 2018). Under Alternative C, the refuge would pursue strategic abandonment and/or deconstruction of agricultural infrastructure (i.e., roads and fenc
	decline in wintering goose numbers, decreased agriculture acreage, reduced field productivity, and failing infrastructure signaled a need to re-evaluate refuge agricultural goals.  This culminated in the 2018 Crab Orchard National Wildlife Refuge Agriculture Program Environmental Assessment and Finding of No Significant Impact that selected Alternative C (USFWS 2018). Under Alternative C, the refuge would pursue strategic abandonment and/or deconstruction of agricultural infrastructure (i.e., roads and fenc
	funding or maintenance needs outweighed the Refuge's capacity to maintain certain units. Grazing acres and strategies as outlined in the 2018 Environmental Assessment’s Alternative C would remain relatively constant, however the Comprehensive Conservation Plan prescribed paddock system would be eliminated or simplified. Furthermore, the location and methodology of some agricultural practices could change over time to address invasive species, soil health, field access issues, restore degraded sites, or addr

	Overall, this Environmental Assessment aims to re-evaluate our grazing goals with the potential 
	for total agricultural acreage on the refuge to remain the same, grow, or be reduced by a negligible amount. Recently, an internal review of the grazing program found a continued lack of goose use, extensive erosion, over-grazing issues, declining infrastructure (fences, roads, levees, etc.), overlap with UXO contaminated fields, and soil nutrient concerns. Recreational and industrial user conflicts within grazing units also exist. Cattle regularly escape from public access gates that are left open by recre
	The proposed action is needed to stop and reverse damage in grazing pastures such as extensive erosion, over-grazing issues, declining infrastructure (fences, roads, levees, etc.), overlap with UXO contaminated fields, soil nutrient concerns, and recreation/industrial user conflicts in grazing pastures. The overgrazing and erosion issues are in large part due to the continuous grazing structure that has occurred for years without resting the pastures in combination with limited monitoring of cattle numbers 
	visitors. Any change to the refuge’s grazing program must continue to meet the refuge’s purposes and the Service’s priorities and mandates as outlined by the Administration Act to “provide for the conservation of fish, wildlife, and plants, and their habitats…”,“ensure that the 
	biological integrity, diversity, and environmental health of the refuges are maintained for the benefit of present and future generations of Americans”, “assist in the maintenance of adequate water quantity and water quality…”, and “ensure that opportunities are provided within the System for compatible wildlife-dependent recreational uses…” (16 U.S.C. 668dd (a) (4)). 
	Description of Alternatives Alternative A – No Action 
	Description of Alternatives Alternative A – No Action 
	Overall, the outcomes related to elimination of the current grazing pastures on refuge will allow an expansion of uses into these areas and increase compliance with biological integrity, diversity, and environmental health policy. Although failing infrastructure will be removed, the potential exists for using grazing as a management tool in the future. If grazing is reinstated as a management tool in the future, temporary infrastructure will be utilized to the maximum extent possible, e.g. electric fencing 
	This alternative would continue the status quo as described in the 2018 Crab Orchard National Wildlife Refuge Agriculture Program Environmental Assessment and Finding of No Significant Impact that selected Alternative C (USFWS 2018). Please see the 2018 Environmental Assessment for a detailed description. The document can be accessed through the following link, The complete removal of grazing on the refuge would not be pursued and the conditions of the grazing units would likely continue to deteriorate and 
	https://ecos.fws.gov/ServCat/DownloadFile/204848. 

	at the end of the season. The agricultural program acreage is not being substantially reduced under this alternative although a slight reduction could be realized due to UXO and erosion issues. Some pastures may be converted to row crop or hayfields and additional acreages may be dedicated to agriculture in non-agricultural areas such as failed tree plantings, or degraded or failed grassland areas. 
	Under this alternative, the refuge would evaluate each grazing pasture on potential use and current wildlife management objectives. This may include establishment of permanent red clover hay fields for pollinators such as the monarch butterfly (a candidate species for listing under the 
	Under this alternative, the refuge would evaluate each grazing pasture on potential use and current wildlife management objectives. This may include establishment of permanent red clover hay fields for pollinators such as the monarch butterfly (a candidate species for listing under the 
	Endangered Species Act) and establishment of oak savanna and native prairie in UXO areas. Reforestation may occur in areas of severe erosion and may increase hunting and fishing opportunities. The removal of fences and gates and elimination of potential for cattle escapes will reduce conflicts with recreational and industrial users and reduce infrastructure that impedes wildlife movement across the refuge. In areas where agricultural use can continue, row crop farming and haying will remain an option at the

	Alternative B was initially identified as the preferred alternative to remove all grazing and grazing infrastructure from the refuge while maintaining the current overall agricultural acreage on refuge. This does not eliminate the potential for future grazing in existing or new areas. The preferred alternative to achieve the proposed action evolved during the NEPA process as the agency refined its proposal and gathered feedback from the public, stakeholders, and other agencies.  Alternatives Considered, but
	The refuge considered a phased reduction of available grazing units focusing on the most severely degraded pastures and those with UXO concerns to be removed first to allow refuge staff to manage the change in agricultural use and to remediate the pastures as needed. This would prevent the potential of fallow pastures where invasive species such as autumn olive, eastern red cedar, black locust, etc. could invade into open acreage. However, this alternative was removed from further consideration as it would 
	Affected Environment and Environmental Consequences of the Action 
	This section discusses the affected environment and the potential effects of the actions proposed in the alternatives. The affected environment and potential effects of Alternative A are thoroughly described under Alternative C of the 2018 Crab Orchard National Wildlife Refuge Agriculture Program Environmental Assessment and Finding of No Significant Impact (USFWS 2018; The effects of implementing 
	https://ecos.fws.gov/ServCat/DownloadFile/204848. 

	Alternative A and B are organized in categories for each affected resource where the effects and impacts of the proposed action on each resource are discussed. The effects and impacts of the proposed action considered here are changes to the human environment, whether adverse or beneficial, that are reasonably foreseeable and have a reasonably close causal relationship to the proposed action or alternatives. This Environmental Assessment includes the written analyses of the environmental consequences on a r
	https://ecos.fws.gov/ServCat/DownloadFile/214353. 

	o Congress designated the Crab Orchard Wilderness as a unit of the National Wilderness Preservation System in 1976. The 4,050-acre wilderness was the first in the State of Illinois. The Crab Orchard Wilderness is located at the extreme southern end of the refuge bordering the shores of Little Grassy and Devil’s Kitchen Lakes. This wilderness area is over two miles from the nearest grazing area and will not be affected by the continuance or removal of the grazing program. 
	● 
	● 
	● 
	● 
	Air quality 

	o The effects on air quality at the grazing units will be negligible under either alternative. The small increases in air emissions from heavy equipment to remove infrastructure or invasive plant species under Alternative B would not be expected to exceed the applicability thresholds outlined under the general conformity rules, or contribute to a violation of any federal, state, or local air regulations. 

	● 
	● 
	Unexploded Ordnance (UXO) 


	o All alternatives would adhere to the refuge’s Environmental Land Use Control Plans (USFWS 2008) and all future amendments. Five grazing 
	● 
	● 
	units overlap this land use control plan (Figure 4 and Table 3). These plans reduce exposure to contamination by limiting land or resource use and modify or guide human behavior where hazardous substances prevent unlimited use and unrestricted exposure (EPA 2012). Protective measures will be followed to limit risk and promote safety on the refuge. About half of Crab Orchard National Wildlife Refuge was the Illinois Ordnance Plant during World War II. Munitions ranging from primers and land mines to 500-poun
	o Negligible impacts to the watershed and floodplain are expected. The wetlands in the grazing units are generally small and do not have a substantial impact on the overall watershed or floodplains. Ponds range in size from less than one acre to seven acres. In addition, no wetlands or ponds will be filled as a result of either alternative and no structures that impact flow within the floodplain are proposed in either alternative. Ponds constructed or maintained for water supply for cattle will be evaluated
	o Negligible impacts to the watershed and floodplain are expected. The wetlands in the grazing units are generally small and do not have a substantial impact on the overall watershed or floodplains. Ponds range in size from less than one acre to seven acres. In addition, no wetlands or ponds will be filled as a result of either alternative and no structures that impact flow within the floodplain are proposed in either alternative. Ponds constructed or maintained for water supply for cattle will be evaluated
	could be left in place. Ponds that could pose a safety risk or require costly maintenance with little or no benefit could be abandoned in place or removed 

	Natural Resources Geology and Soils Affected Environment Description of Relevant General Features of the Affected Environment 
	A thorough description of the affected environment is provided in the 2018 Crab Orchard National Wildlife Refuge Agriculture Program Environmental Assessment (USFWS 2018; 
	, 2007 Comprehensive Conservation Plan and accompanying Environmental Impact Statement (USFWS 2007). Description of Relevant Environmental Trends and Planned Actions Soil erosion from cattle use is expected to continue promoting invasive species in disturbed areas and a loss of soil nutrients. Lack of adequate soil nutrient amendments is a primary concern due to the high cost to remediate. In addition, some ponds are not fenced, leading to heavy erosion, deep gullies, and a lack of vegetation. The environme
	https://ecos.fws.gov/ServCat/DownloadFile/204848)

	fertilization, so farming practices that limit erosion and maintain soil humus are preferred. Essentially this means that soils low in capacity may not hold excess reserve nutrients. 
	In addition, just because nutrients are applied does not mean those nutrients are available (Fernández and Hoeft 2009). Other factors such as root growth and activity, soil compaction, soil water content, temperature, light intensity, diseases and pests can all impact nutrient uptake by plants. Poor soil quality can lead to increased prevalence of undesirable or invasive species and erosion based on the site use. To understand the soil nutrient baselines, soil samples have 
	In addition, just because nutrients are applied does not mean those nutrients are available (Fernández and Hoeft 2009). Other factors such as root growth and activity, soil compaction, soil water content, temperature, light intensity, diseases and pests can all impact nutrient uptake by plants. Poor soil quality can lead to increased prevalence of undesirable or invasive species and erosion based on the site use. To understand the soil nutrient baselines, soil samples have 
	been requested from refuge agriculture cooperators annually. However, these results have not been consistently turned in or monitored by cooperators. 

	The biology team will continue to monitor pastures and annual conditions to determine immediate remedies to slow erosion and maintain nutrient capacity within pastures. This includes reducing the carrying capacity and recommending nutrient inputs. For the past few years, all revenue generated from the farm program has been used solely toward the grazing program, in addition to the in-kind services from grazing cooperators to remedy these issues. 
	Environmental Consequences Impacts on Affected Resource Alternative A While mentioned briefly in the 2018 Crab Orchard National Wildlife Refuge Agriculture Program Environmental Assessment (USFWS 2018; for Alternative C, more impacts have recently become apparent. Under this alternative, a continuous grazing model would continue to be used with cattle grazing from April to November. Due to cattle being present the entire growing season, grasses are not able to rebound. Furthermore, the shift to not mowing i
	https://ecos.fws.gov/ServCat/DownloadFile/204848) 

	recordkeeping of the soil nutrients without an increase in refuge staff time. Furthermore, row crops are more profitable on a per acre basis leading to increased revenues and decreased expenditures and staff time needed to stabilize and reverse the current soil damage. However, not all fields maybe suitable for row crops. Other options that would benefit the soil include conversion to clover fields to add atmospheric nitrogen to the soil and reforestation that would reduce erosion and surface water runoff w
	Water Quality, Fisheries, and Wetlands Affected Environment 
	Description of Relevant General Features of the Affected Environment Thoroughly described in the 2018 Crab Orchard National Wildlife Refuge Agriculture Program Environmental Assessment (USFWS 2018; 
	https://ecos.fws.gov/ServCat/DownloadFile/204848. 

	Description of Relevant Environmental Trends and Planned Actions Continued wetland margin erosion from cattle is expected to decrease water quality as cattle ramps and fence lines around some water bodies are degraded. Decades of neglect have left this 
	infrastructure difficult to maintain without complete removal and new construction. Multiple woody species have grown through the fence lines making it impossible for mowing maintenance on both sides of the fence. In addition, some ponds are not fenced at all, leading to heavy erosion along margins and levees creating dangerous mowing conditions and inadequate water access for calves. This degraded infrastructure necessitates cattle standing in water bodies to drink water leading to direct defecation and ur
	https://ecos.fws.gov/ServCat/DownloadFile/204848)

	resources on refuge would continue with increased nutrient inputs and sedimentation into these water sources if cattle were not fenced out. This can lead to fish kills due to increased water temperatures and a drop in dissolved oxygen levels. This can occur with a loss of vegetative cover along shorelines and a decrease in the photic zone within the water column. Toxic blue green algae can form and is deadly to wildlife within the water column as well as animals that may drink the water, including cattle, d
	Alternative B 
	Under this alternative, reduced shoreline erosion, reduced nutrient inputs, and a decline in overall turbidity would lead to an increase in wetland vegetation along shorelines and improved water quality. This could result in a small self-sustaining warm water sport fishery in the long-term for some of the larger ponds within current grazing pastures. This is already the case in the A-41 pasture where cattle are kept out of the larger pond. A reduction in the number and severity of gullies, cuts, and cattle 
	nutrients through their grazing pattern and time spent in and around water sources. Wildlife and Upland Habitat Affected Environment Description of Relevant General Features of the Affected Environment Thoroughly described in the 2018 Crab Orchard National Wildlife Refuge Agriculture Program Environmental Assessment (USFWS 2018; . Description of Relevant Environmental Trends and Planned Actions The 2018 Farming EA stated that the diversity of plants should be balanced with the needs of producers to provide 
	https://ecos.fws.gov/ServCat/DownloadFile/204848)

	Another recent trend is cattle predation by black vultures (Coragyps atratus). Black vultures habituate cows to their presence and actively attack live calves or cows that they eventually overtake and consume.  A farmer witnessed a black vulture eat a calf that was still alive in 2020 on refuge. In states where this is more prevalent, take permits can be issued to farmers to kill black vultures, however, black vultures are protected by the Migratory Bird Treaty Act of 1918 (Bennett 2019). Although the Refug
	Another recent trend is cattle predation by black vultures (Coragyps atratus). Black vultures habituate cows to their presence and actively attack live calves or cows that they eventually overtake and consume.  A farmer witnessed a black vulture eat a calf that was still alive in 2020 on refuge. In states where this is more prevalent, take permits can be issued to farmers to kill black vultures, however, black vultures are protected by the Migratory Bird Treaty Act of 1918 (Bennett 2019). Although the Refug
	losses to be $20,000 in 2018 due to black vulture predation on cows and calves. The biology team will continue to monitor these areas for wildlife use and enhance upland habitat in accordance with refuge purposes and management goals. 

	Environmental Consequences 
	Impacts on Affected Resource Alternative A Under this alternative, upland habitat will continue to degrade and erode, supporting the growth of invasive plant species further limiting resources to wildlife and plant species richness in 
	pastures. Cattle paths are the primary cause of erosion within fields and result from long travel distances between water sources. Most pastures have one to two water sources that show heavy use around margins, leading to further loss of upland habitat. In addition, cooperators have shown a mixed response to planting native warm-season grasses and the goal has not progressed; leaving fescue dominant pastures occasionally seeded with clover. In addition, wildlife resources are affected by the amount of chain
	birds would be lessened because these pastures would have a chance to rebound. The impacts to upland wildlife and native vegetation would be negligible during the removal of infrastructure. The impacts of operation of heavy equipment would be negligible and some of the removal will be done by hand due to UXO concerns and vegetation that has grown through fences. Vegetation removal would be limited primarily to invasive species or undesirable species in open grasslands such as autumn olive, eastern red cedar
	birds would be lessened because these pastures would have a chance to rebound. The impacts to upland wildlife and native vegetation would be negligible during the removal of infrastructure. The impacts of operation of heavy equipment would be negligible and some of the removal will be done by hand due to UXO concerns and vegetation that has grown through fences. Vegetation removal would be limited primarily to invasive species or undesirable species in open grasslands such as autumn olive, eastern red cedar
	possible, e.g. electric fencing that is installed at the beginning of the grazing season and removed at the end of the season. Pastures will be transitioned to row crop or haying where feasible, and native grasslands, savannas, or woodlands in other areas. However, agricultural program acreage overall will be reduced a negligible amount as heavily eroded or UXO contaminated areas are removed from the farm program. Other options would be for these areas to be reforested and conversion to native vegetation re

	Threatened and Endangered Species, and Other Special Status Species Affected Environment 
	USFWS, state, and federal partners have developed management and recovery plans for each of the federal and state listed species found refuge. These plans provide land managers with guidance regarding conservation strategies that can be used in managing species and habitats. These plans establish regional population and habitat conservation objectives and provide estimates of the size and types of habitats required to increase and sustain wildlife populations at target levels. Species identified in these pl
	Description of Relevant General Features of the Affected Environment Two federally listed endangered species, the Indiana bat and whooping crane are known to occur on the refuge. In addition, one federally threatened species, the northern long-eared bat and one candidate species, the monarch butterfly, also occur on refuge. Whooping cranes are rare migratory visitors to the refuge with only two recent sightings. One pair stopping at the refuge in 2015 and three stopping in March 2022. Northern long-eared ba
	strategies, were considered during evaluation specific to the refuge and in the development of the Habitat Management Plan (HMP) objectives and strategies. Refuge staff will continue to manage habitats on refuge for the benefit of threatened, endangered, and special status species.  The refuge works to implement these plans to maintain and enhance grassland and forest habitats that benefit foraging, nesting, and roosting areas for Indiana bats, northern long-eared bats, and monarchs. 
	Environmental Consequences 
	Impacts on Affected Resources Alternative A Under this alternative, whooping cranes, Indiana bats and northern long-eared bats would have no impacts to their habitats. However, in the 2018 Crab Orchard National Wildlife Refuge Agriculture Program Environmental Assessment (USFWS 2018; ), the grazing vegetation goal states “(plant) diversity should be balanced with the needs of producers to provide adequate forage quality and 
	https://ecos.fws.gov/ServCat/DownloadFile/204848

	prevent excessive abundance of plants poisonous to cattle”. This would promote the loss of milkweed in pastures due to their toxicity to cattle directly impacting monarchs. Adult monarchs are known to exclusively lay their eggs on milkweed plants. All parts of the milkweed plant are poisonous to cattle when eaten and the toxicity is retained when dried (University of Illinois 2020). While a small amount of milkweed ingested by cattle is not typically fatal, it can be dangerous if a large amount is consumed 
	https://www.fws.gov/midwest/endangered/mammals/nleb/4drule.html. 

	Therefore, a “No Effect” determination was made for both alternatives (Appendix B). Additionally, an official species list pursuant to Section 7 of the ESA was completed on November 18, 2021, confirming that no critical habitat designations exist within the project area. This is in fulfillment of the requirement that Federal agencies “request of the Secretary of the Interior information whether any species which is listed or proposed to be listed may be present in the area of a proposed action”. Considering
	Invasive Plant Species Affected Environment Description of Relevant General Features of the Affected Environment 
	Thoroughly described in the 2018 Crab Orchard National Wildlife Refuge Agriculture Program Environmental Assessment (USFWS 2018; ). 
	https://ecos.fws.gov/ServCat/DownloadFile/204848

	Description of Relevant Environmental Trends and Planned Actions 
	Inventories of invasive plant species on refuge are used to develop restoration and treatment plans. These inventories provide insights into the threats posed on the landscape for any given management unit. This information is then used to prioritize invasive species treatments. Terrestrial invasive plants are evaluated and treated frequently on the refuge using mechanical, chemical, prescribed fire, and agricultural practices. Generally, invasive plant species in pastures are controlled through grazing, mo
	existing areas ecologically rebound, potentially using a diversity of grazing species such as cattle, goats, etc. 
	Alternative A 
	Thoroughly described in the 2018 Crab Orchard National Wildlife Refuge Agriculture Program Environmental Assessment (USFWS 2018; as Alternative C. 
	https://ecos.fws.gov/ServCat/DownloadFile/204848) 

	Alternative B 
	Under this alternative, potential exists for invasive species to continue to spread into open areas even with the conversion from fescue-dominated pastures to native warm season grasses (NWSG) or red clover. The use of native species is preferred; however, prior uses of NWSG has proven to be ineffective in some locations due to severe invasive species pressures, an inability to properly manage and maintain the native grasses, or due to other constraints. Poor soil quality can lead to increased prevalence of
	wildlife diversity while maintaining compliance with biological integrity, diversity, and environmental health policy. By converting pastures to another use, such as row crops, the refuge would be able to combat weed pressures and restore some of the nutrient needs of the units. Removal of the fence lines would allow for the cleanup of field edges of invasive plants, something difficult to do with failing infrastructure and heavy erosion on frequent cattle paths. Additional chemicals could also be used, and
	visits. During the 1970s and 80s visitation fell as additional State and Federal recreational areas were constructed in Southern Illinois. In recent years, the refuge has averaged more than 850,000 visits per year (USFWS 2019a) and is steadily approaching 1,000,000 annual visitors again. The majority of visitors recreate on or near Crab Orchard Lake. However, management goals outlined in the refuge comprehensive conservation plan (USFWS 2007) to increase quality recreational opportunities indicates that whi
	visits. During the 1970s and 80s visitation fell as additional State and Federal recreational areas were constructed in Southern Illinois. In recent years, the refuge has averaged more than 850,000 visits per year (USFWS 2019a) and is steadily approaching 1,000,000 annual visitors again. The majority of visitors recreate on or near Crab Orchard Lake. However, management goals outlined in the refuge comprehensive conservation plan (USFWS 2007) to increase quality recreational opportunities indicates that whi
	addition, the auto tour route will be expanded past current grazing units. Gates and fences may need to be removed to improve access for users of all abilities. 

	Environmental Consequences 
	Impacts on Affected Resource Alternative A Under this alternative, the potential visitor safety risk walking through grazing unit 8 would still be present. In addition, visitors and bunker tenants must maintain situational awareness to avoid eroded areas and cattle manure while in these units. Visitors must be aware as they drive along 
	wolf creek road for the potential of escaped calves. In general, a majority of visits to the refuge are not because of grazing, so regardless of the alternative selected, there will be little impact to overall refuge visitor use. Alternative B Under this alternative, user conflicts with public fishing use and industrial bunker tenants would be eliminated. Recreational fishing users would no longer have to cross through a grazing pasture to get to A-41 fishing pond and the industrial tenants in Area 6 would 
	Description of Relevant General Features of the Affected Environment 
	The costs of administering and enforcing the refuge's agriculture, fishing, hunting, visitor use, maintenance, and water management programs comes out of the refuge's annual budget. Expenses include program management (reviewing bids, issuing permits, etc.), staff resources, boundary posting, signage, facility maintenance, and other management activities. The refuge also has a cash bid process for each agricultural unit where in-kind services can be completed in lieu of cash payment. Although two members of
	The costs of administering and enforcing the refuge's agriculture, fishing, hunting, visitor use, maintenance, and water management programs comes out of the refuge's annual budget. Expenses include program management (reviewing bids, issuing permits, etc.), staff resources, boundary posting, signage, facility maintenance, and other management activities. The refuge also has a cash bid process for each agricultural unit where in-kind services can be completed in lieu of cash payment. Although two members of
	and biology staff annually address infrastructure issues, road washouts, and levee repairs. Staff regularly deal with beaver dams and beaver control within grazing ponds. Visitor center staff regularly deal with phone calls from tenants and the public regarding reporting of escaped cattle. Law enforcement and other staff are often required to respond to escaped cattle. Compliance from cooperators regarding dead and escaped cattle have required substantial time and involvement from multiple staff members and

	the field season monitoring field conditions, water access and delivery systems, fences, escaped cattle, and compliance with spraying, mowing, and stocking rates. Description of Relevant Environmental Trends and Planned Actions Compliance checks conducted by staff, include checking: the number of cattle within pastures, spraying and maintenance of fence lines, annual mowing of units, and ensuring materials provided are used on the grazing unit. Typically, the refuge provides the materials for fence maintena
	Oftentimes, this occurs once per season due to the time constraints which has proven to not be enough. 
	Alternative B 
	Under this alternative, all associated infrastructure and grazing would be removed. Initially, this would require time to remove fencing and other infrastructure, and to convert pastures to other habitats or agricultural uses. This conversion of use and removal of infrastructure could occur simultaneously and would approximately take one season for some units. Other units may take several years; for example, UXO areas have more complicated restoration requirements and are 
	Under this alternative, all associated infrastructure and grazing would be removed. Initially, this would require time to remove fencing and other infrastructure, and to convert pastures to other habitats or agricultural uses. This conversion of use and removal of infrastructure could occur simultaneously and would approximately take one season for some units. Other units may take several years; for example, UXO areas have more complicated restoration requirements and are 
	dependent on funding and scheduling of UXO removal teams. Additional planning documents may be required for some restorations. Prescribed fire will be utilized to manage areas in the interim and to manage native habitats following restorations. Restoration or conversion is expected to be complete for all units within three to five years. However, over time the associated cost and time required to maintain these areas would be dramatically less. Furthermore, it is likely that most refuge fences are susceptib

	removes concerns associated with increasing occurrences of escaped cattle and the potential for further incidents as stands of dying ash fall along the fenced edges of pastures. Staff time will be substantially reduced as grazing compliance checks are more time consuming compared to row crop, hay use or other habitat type. There would no longer be a need for ensuring compliance with stocking rates, removal of dead cows, fence line maintenance and spraying, or staff call backs and response to escaped cattle.
	2019). Healthcare, retail trade and educational services occupations accounted for about 43.2% of the jobs across the area followed by food serving and law enforcement occupations (10.4%) 
	(U.S. Census Bureau 2010). 
	Income and Education 
	The median household income in Williamson County is $45,902, just less than $14,000 below the state average and approximately $10,000 below the national average (2016 U.S. Census Bureau). The percent of population below the federal poverty line is an indicator of the economic 
	The median household income in Williamson County is $45,902, just less than $14,000 below the state average and approximately $10,000 below the national average (2016 U.S. Census Bureau). The percent of population below the federal poverty line is an indicator of the economic 
	distress within a community. The percent below poverty in Williamson County, 14.9%, is just higher than the national average of 14.0%. 

	In Williamson County, approximately 92.3% of residents over the age of twenty-five were high school graduates and 24.3% have earned a bachelor's or advanced degree (2019 U.S. Census Bureau). 
	Description of Relevant Environmental Trends and Planned Actions 
	Williamson County has slightly decreased in population size by just under 1% since 2010. In 
	2021, the median household income in Williamson County is $50,734, an increase of $4,832 since the 2016 census. The percent of population below the federal poverty line is an indicator of the economic distress within a community. The percent below poverty in Williamson County, 13.9%, down one percent since 2016. In 2021 in Williamson County, approximately 92% of residents over the age of twenty-five were high school graduates and 24.3% have earned a bachelor's or advanced degree. These figures were both sli
	was about eight percent of the total economic value of grazing for Williamson County. For commercial and industrial space, the Refuge accounts for just over one percent of industrial/ commercial site acreage in the Greater Marion area (USFWS 2007). 
	Alternative A 
	Consultation with the Natural Resource Conservation Service (NRCS) from 2015-2017 indicated that most Refuge grazing pastures have restoration and repair needs that far exceed the amount of revenue generated from grazing fees. Annual revenue the refuge receives from grazing cooperators is usually enough to cover fence repair supplies, some herbicide, and occasionally a very small amount of the soil amendment needs. In 2014, one grazing unit was converted from fescue/clover to native warm season grasses and 
	supply needs to accommodate the paddock system. The analysis below further discusses the use of in-kind services to maintain and meet the current needs of the grazing program as described in the 2014 Region 3 Grazing and Haying Program Guidance (USFWS 2014). The conclusion of this analysis shows that the program is not financially sustainable long-term and requires additional refuge funds at a higher rate than any other agricultural use on refuge. Due to failing infrastructure, it is reasonable that this wi
	because the cost to operate this program is more than the revenue generated. Furthermore, the in-kind services are not keeping up with the costs to operate or maintain the grazing program. However, over time, increased visitor use along the bike trail, increased fishing and hunting opportunities is expected to lead to increased visitor use in these areas and a larger impact outside of the refuge. In addition, an increase in row crop opportunities would lead to a substantially higher economic value to the lo
	Environmental Justice Affected Environment Description of Relevant General Features of the Affected Environment 
	Thoroughly described in the 2018 Crab Orchard National Wildlife Refuge Agriculture Program Environmental Assessment. 
	Description of Relevant Environmental Trends and Planned Actions Environmental Consequences Impacts on Affected Resource 
	Alternatives A and B The Service has not identified any potential disproportionately high and adverse environmental or human health impacts from this proposed action to minorities or low-income populations or communities. Approximately 8.4% and 14% of the total population are minority or persons in poverty, respectively, within the impact area. Minority or low-income communities will not be disproportionately affected by any impacts from any of the alternatives due to the small number of cooperators (n=8) a
	will be continued overlap and safety issues with UXO contaminated fields and recreational/industrial user conflicts within grazing units. Overall, there will be a lack of habitat management direction due to the past goal of providing goose browse and a lack of developed alternatives to this reduced goose use. 
	Alternative B –Complete Removal of Grazing Pastures 
	Alternative B –Complete Removal of Grazing Pastures 
	This alternative would eliminate user conflicts between visitors, tenants, and cooperators. It would reduce or stop erosion that has formed due to over-grazing, address invasive plant 
	This alternative would eliminate user conflicts between visitors, tenants, and cooperators. It would reduce or stop erosion that has formed due to over-grazing, address invasive plant 
	concerns, increase water quality in ponds, and eliminate failing infrastructure concerns due to age, dying ash trees and associated fence maintenance, and slow or remediate soil nutrient losses. This is the most cost-effective alternative to provide long-term benefits to over 1,000 acres of refuge lands in the northern half of the refuge. The agricultural program is not being reduced in acreage with the proposed pause in grazing except for acreage with extreme erosion and within UXO contaminated areas. This

	compliance with biological integrity, diversity, and environmental health policy. As outlined in the refuge comprehensive conservation plan, the refuge attempts to balance all purposes and while agricultural use is a mandated purpose, it is not specific to grazing. This alternative would allow for a more integrated approach to all four purposes: agriculture, industry, conservation of wildlife, and recreation. List of Sources, Agencies and Persons Consulted U.S. Fish and Wildlife Service Staff: Cathy Nigg, R
	additional information could be submitted in person at the public meeting or through any of the following methods: 
	 
	 
	 
	Email: or Include “Crab Orchard Grazing Program Environmental Assessment” in the subject line of the message. 
	cassandra_skaggs@fws.gov 
	craborchard@fws.gov. 


	 
	 
	Mail: U.S. Fish and Wildlife Service, Attn: Cassandra Skaggs 6987 Headquarters Road Marion, Il 62959 


	All comments received from individuals became part of the official public record. All requests for such comments were handled in accordance with the Freedom of Information Act and 
	National Environmental Policy Act regulations in 40 CFR 1506.6(f). The Service’s practice is to 
	make comments, including names and home addresses of respondents, available for public review during regular business hours. Individual respondents were able to request that we withhold their home address from the record, which we will honor to the extent allowable by law. Individuals wishing to withhold their name and/or address, were asked to state this prominently at the beginning of their comments. Individual comments were categorized and summarized in Appendix C, Public Comments Analysis Report. Indivi
	summary document. Service response to comments can also be found in Appendix C and are reflected in edits made to this final environmental assessment in the section on invasive species and air quality. 
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	Tables and Figures 
	Figure
	Figure 1. Location of Crab Orchard National Wildlife Refuge (refuge). The refuge is in southern Illinois within Williamson, Jackson, and Union counties. 
	27 
	Table 1. 2021 Grazing Farm Units with a total of ~100,881 linear ft of barbwire and ~8,300 linear ft of World War II fencing. 
	UNIT 
	UNIT 
	UNIT 
	ACRES 
	MAX AUMs 
	GRASS 
	FENCE 
	LINEAR FT. 
	# of Paddocks 
	WATER 
	ISSUES 

	Unit 1 
	Unit 1 
	104 
	42 
	Cool season dominant 
	Barbwire 
	13,164 
	1 
	1 unfenced pond (4.7 ac), intermittent streams 
	autumn olive encroachment, access route degrading, erosion around pond 

	Unit 2 
	Unit 2 
	274 
	110 
	Cool season dominant 
	WWII era 8 ft. chain-link/ Barbwire 
	5,600 chainlink/12,079 barbwire 
	-

	2 
	2 fenced ponds (0.6 ac and 0.8ac), 1 unfenced pond(0.7ac), intermittent streams 
	autumn olive encroachment, poor chain-link fence condition, degraded cattle ramps (n=2), heavy erosion around ponds, recent sinkhole opened w/ unidentified boxes inside, buried explosives but CERCLA not sure where 

	Unit 3 
	Unit 3 
	94 
	38 
	Cool season dominant 
	WWII era 8 ft. chain-link/ Barbwire 
	1,200 chainlink/13,600 barbwire 
	-

	1 
	1 fenced pond (7.7ac), 1 line to trough 
	severe erosion gullies along outside pond levee, phragmites on pond levee, beaver dams in pond overflow, extremely poor condition of chain-link fences, difficult to access south half of field in wet conditions 

	Unit 4 
	Unit 4 
	88 
	35 
	Cool season dominant 
	Barbwire 
	10,707 
	1 
	1 unfenced pond (2.2ac) 
	pond levee washout potential due to beaver dams, fence in forest may be absent, working with CERCLA to move fence (expensive), erosion along pond and levee 

	Unit 5 
	Unit 5 
	147 
	59 
	Cool season dominant 
	Barbwire 
	17,520 
	1 
	2 fenced ponds (0.9ac and 1.1ac), intermittent streams 
	UXO potential, no ground disturbance allowed, fence posts must be replaced in existing post holes, 2/3 of fence posts are likely 50+ yrs. 
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	UNIT 
	UNIT 
	UNIT 
	ACRES 
	MAX AUMs 
	GRASS 
	FENCE 
	LINEAR FT. 
	# of Paddocks 
	WATER 
	ISSUES 

	TR
	old, sink holes and erosion 

	TR
	along 1,500 ft. of old drain tile 

	TR
	which cannot be removed but 

	TR
	filled with rock, extremely 

	TR
	poor sections of fence, 

	TR
	inaccessible portions of fence 

	TR
	in forest section 

	Unit 6 
	Unit 6 
	109 
	44 
	Cool and warm season paddocks 
	Barbwire and electric 
	12,796 barbwire; electric dependent on permittee 
	2 barbwire, up to 5 with electric fencing 
	2 fenced ponds (0.5ac and 0.3ac) with 1 solar pump and underground lines to 2 water tanks, 1 intermittent shallow pond 
	water availability in drought years may require hauling of water; water systems require regular maintenance and inspection to ensure functionality, extensive erosion along ponds 

	Unit 7 
	Unit 7 
	86 
	34 
	Cool season dominant 
	Barbwire 
	9,265 
	1 
	2 fenced ponds (3ac and 2.5ac), intermittent stream 
	autumn olive, drawdown of northern pond occurs in summer for waterfowl food production, erosion along pond and near stream that cuts through unit 

	Unit 8 
	Unit 8 
	147 
	59 
	Cool season/ warm season mix 
	WWII era 8 ft. chain-link/ Barbwire 
	1,500 chainlink/11,750 barbwire 
	-

	1 
	1 fenced pond(2.5ac), 1 unfenced pond(7ac), intermittent streams 
	autumn olive, public access on foot through the unit to fishing ponds, occasional cattle escape due to public access, some erosion 
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	Table 2. Summation from 2016 to 2020 (5 years) of grazing values at the refuge by Grazing Unit. 
	Grazing value-is the sum value of the unit each year from 2016 to 2020. This is the amount charged to the farmer before in kind service deductions and was based on the AUMs for each year prior to the bid system and in 2020 was the farmer’s bid. Paid-The amount the farmer paid to the USFWS IKS on Unit-Amount the farmer had deducted from their rent to complete in kind services such as mowing, applying fertilizer and gravel, etc. Average Ac-Average acreage of each unit that the farmer grazed $/acre value-Avera
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	Figure
	Figure 2. Location of Crab Orchard National Wildlife Refuge (refuge) entire agricultural program. 31 
	Figure
	Figure 3. Location of Crab Orchard National Wildlife Refuge (refuge) grazing pastures. 32 
	Figure
	Figure 4. Location of Crab Orchard National Wildlife Refuge (refuge) grazing pastures and overlap with CERCLA area use restrictions. 
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	Table 3. CERCLA restriction acres of overlap by grazing unit. Please note current Illinois Ordnance Plant site wide restrictions state, “No production water wells shall be installed, and residential use and camping are prohibited.” 

	UNIT PPE ACRES PERIM. RxUnit CERCLA_ID LABEL LUC Unit 2 NO 263.42 14221.37 26 AREA-6 Access restricted, no soil removal w/o OSHA certified person, do not use soil for borrow material, no digging, trenching unless for facility operation Unit 5 NO 110.64 10188.71 38, 39 UXO Buffers No Rx Burns, CERCLA consult, No soil disturbance, No soil removal w/o OSHA certified person, No digging, trenching, No AG Uses Unit 6 NO 0.40 614.09 II-903-G 39 COC2 500' Buffer No Rx Burns, CERCLA consult, No soil disturbance, No 
	34 
	Figure 5. Location of Crab Orchard National Wildlife Refuge (refuge) grazing pastures (red star) in reference to the Illinois Agronomy Handbook subsoil phosphorus-supplying power (Fernández and Hoeft 2009). Figure 6. Location of Crab Orchard National Wildlife Refuge (refuge) grazing pastures (red star) 
	in reference to the Illinois Agronomy Handbook cation-exchange capacity of Illinois soils. The darkest areas are sands with low capacity (Fernández and Hoeft 2009) 
	   







