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BIOLOGICAL OPINION

CONSULTATION HISTORY

Informal consultation for the 2006 Comprehensive Conservation Plan (2006 CCP) began in October 2001.  On October 31, 2001 a list of federally listed threatened and endangered species that may occur on Crab Orchard National Wildlife Refuge (CONWR) was provided to the Refuge Manager to assist in development of the CCP and Environmental Impact Statement.  In January 2002, a meeting was held with Refuge and Refuge Planning staff to discuss the CCP and Section 7 process.  On January 15, 2003 a memorandum was provided to the Refuge Manager containing comments on the internal review draft of the Draft EIS and CCP.  On January 10, 2006 a memorandum was provided to the Refuge Manager containing comments on the public review Draft EIS and CCP.  This memorandum provided an update of the listed species that may occur on the refuge, identified the action area for purposes of Section 7 consultation and identified the timeframes required for completion of consultation.

The Biological Assessment for the CCP was received on April 11, 2006 along with a request to initiate consultation regarding the effects of the proposed action on the endangered Indiana bat (Myotis sodalis).  A memorandum dated April 20, 2006 was provided to the Refuge Manager which identified additional information that was necessary in order to initiate formal consultation.  A revised Biological Assessment was received and additional information was received on May 12, 2006 and consultation was initiated as of that date.  

TIERED CONSULTATION APPROACH

To assess the landscape effects of the proposed actions and to facilitate the Crab Orchard National Wildlife Refuge’s (CONWR) section 7(a) (2) responsibilities, a tiered programmatic consultation approach will be implemented.  The Tier I level is the review of how the overall goals and prescribed management in the 2006 CCP will impact listed species over the life of the plan.  The Tier 1 review will also assess the effects of the management activities (i.e., harvest, burning, etc.) the CCP will utilize to implement the plan on listed species.  This programmatic biological opinion constitutes the Tier I level review.

The Tier 2 level is the review of how the site specific future actions will affect listed species.  As individual projects are proposed under the 2006 CCP, the CONWR will do the following:

● Site-specific projects will incorporate all applicable standards and guidelines identified in the 2006 CCP and conservation measures identified in this Biological Opinion and all of the terms and conditions associated with the reasonable and prudent measures outlined in this opinion.

●Site-specific biological assessments or Intra-Service Section 7 Biological Evaluation Forms, as appropriate, will be submitted to the Marion, Illinois Ecological Services Office.  Site-specific biological assessments will tier to the programmatic documents.   As such, much of the information regarding the life history of listed species and other information can be referred back to the appropriate pages in the programmatic documents (Tier 1).  The status of the species should be updated as appropriate.

● Site-specific biological assessments will clearly describe the proposed action, identify the species that may be present and describe the site-specific effects of the project to the listed species that may be affected by the project.

● Site-specific biological assessments will contain a statement that identifies all applicable standards and guidelines, terms and conditions and other conservation-related commitments.

● Site-specific biological assessments will contain a statement indicating that the site-specific project is fully compliant with the Tier 1 Programmatic Biological Opinion.

● All site-specific biological assessments will contain the appropriate site-specific determination of effects (i.e., no effect, not likely to adversely affect, wholly beneficial effects, or likely to adversely affect).

● Site-specific biological assessments will provide the cumulative total of take (or surrogate measure to monitor take) that has occurred thus far under the Tier 1 consultation.

The Service will review the information provided by the CONWR for each site-specific project.  We will (1) confirm the species that may be affected, (2) assess how the action may affect the species, including ensuring that the level of effect is commensurate with the effects contemplated in the Program-level biological opinion, and (3) verify the tally of the cumulative total of incidental take that has occurred to date under the CCP. During this review, if it is determined that an individual proposed project is not likely to adversely affect listed species, the Service will complete its documentation with a standard concurrence letter that refers to this Biological Opinion, the Tier 1 programmatic document (i.e., it “tiers” to it), and specifies that the Service concurs that the proposed project is not likely to adversely affect listed species or designated critical habitat.  If it is determined that the proposed project is likely to adversely affect listed species or designated critical habitat, then the Service will complete a Tier 2 biological opinion with a project specific incidental take statement.

DESCRIPTION OF THE PROPOSED ACTION

The U.S. Fish and Wildlife Service (Service) proposes to implement a Comprehensive Conservation Plan (CCP) for the Crab Orchard National Wildlife Refuge (Refuge, CONWR) that will guide management for the next 15 years.  Preparation and development of the CCP was mandated by the National Wildlife Refuge System Administration Act of 1966, as amended by the National Wildlife Refuge System Improvement Act of 1997.  

The CONWR is unique to the National Wildlife Refuge System in that the legislation establishing the refuge mandated four purposes: 1) wildlife conservation; 2) recreation; 3) agriculture; and 4) industry.  For CONWR there is a need to resolve inconsistencies between the purposes of the Refuge as stated in its establishing legislation and the mission of the Refuge System.  There is a need to specify the priority species of management concern and allocate habitat components among them.  There is a need to recognize the recreational demands of the public and the Refuge’s role in fulfilling those demands.  Also, there is a need to improve the relations between the community and the Refuge.  The CCP provides management direction to achieve the Refuge’s purposes, vision and goals, contributes to the mission of the National Wildlife Refuge System, is consistent with principles of sound fish and wildlife management, and addresses relevant mandates and issues developed during scoping for the CCP. 

CONWR is located in southern Illinois in Williamson, Jackson and Union Counties.  The Refuge consists of 43,888 acres and includes three large lakes.  These include Crab Orchard Lake (6,910 acres), Little Grassy Lake (1,000 acres) and Devil’s Kitchen Lake (810 acres).  Numerous small fishing ponds also occur on the Refuge.  

The proposed action is to implement a Comprehensive Conservation Plan for the Crab Orchard National Wildlife Refuge that will guide management for the next 15 years.  The action includes consolidating and improving the Refuge’s recreation facilities.  The action also includes management activities that will reduce the fragmentation of forest and grassland habitats.  The Refuge examined five alternatives in detail.  Alternative E is the preferred alternative.  This alternative is discussed in detail in the Crab Orchard National Wildlife Refuge Draft Environmental Impact Statement and Comprehensive Conservation Plan (USFWS 2005a).  

Comprehensive Conservation Plan Goals, Objectives and Strategies

The 2006 CCP has several goals established through the planning process.  It also contains objectives and strategies for meeting these goals over the 15 year life of the CCP.

I.  Wildlife Conservation Goals

Canada Geese Goal – Provide enough food for wintering Canada Geese to support 6.4 million goose-use-days annually, in support of the Mississippi Valley Population Canada Goose Management Plan.

Objective 1 - Provide enough food for wintering Canada geese to support 6.4 million goose-use days annually.


Strategies

1. Maintain about 4,300 acres in Refuge row crop program, actively manage 600-700 acres of moist-soil units, and continue fall mowing around selected ponds.  Currently there are about 450 acres of moist-soil units on the refuge.  Plans are to construct from 150 to 250 acres of additional units.

2. Continue managing the Refuge agriculture program with methods that benefit Canada Geese, such as: leave 25 percent of the corn crop unharvested, plant winter wheat in soybean fields each fall, use low tillage planting techniques, keep fields in clover 2 years out of the 6-year rotation.

3. Continue seasonal closure of east end of Crab Orchard Lake.

Forest, Early Successional and Grassland Birds Goal – Maintain or enhance populations of forest, early successional and grassland birds, with emphasis on priority species, as identified in Partners in Flight Physiographic Area Bird Conservation Plans.

Objective 1 – Manage forest land to favor oak-hickory forest types on suitable sites with all age classes from seedling stage to old-growth represented.  Manage native, shade-tolerant tree species (such as sugar maple) to prevent wide-spread succession to climax cover types.


Strategies

1. Write and implement a Habitat Management Plan following policy in the Fish and Wildlife Service Manual (620 FW 1).

2. Apply appropriate silvicultural treatments to manage forest health, species composition, and age structure.  Treatments may include non-commercial forest stand improvement treatments (girdling, cutting, and/or applying herbicide to individual stems), commercial timber cutting (thinnings, improvement cuttings, and regeneration cuttings) and prescribed burning.  Forest stand improvement treatments may occur in any forest type (up to 25,000 acres).  Commercial timber cutting may occur in any forest type outside the Crab Orchard Wilderness and research natural areas (up to 19,700 acres).  Commercial harvest operations are not likely to take place on more than 400 acres annually on average, half of which would be considered regeneration cuttings.  The preferred regeneration technique is the shelterwood method.  More specifically, the shelterwood method with reserves would be used in hardwood (and pine) stands where some hardwoods would be left standing following the final removal cutting.  Prescribed fire may be applied in upland forest (up to 23,000 acres of hardwood and pine types), but not in bottomland forest.

3. Reforest available open sites located outside of the two large forest blocks (described below) by planting native hardwoods, with preference given to oaks and hickories, to reduce forest fragmentation.  Examples of such sites would be small agricultural fields (or portions thereof) no longer being farmed, abandoned industrial areas, abandoned rights-of-way (roads, powerlines, and pipelines, and remediated contaminant areas.

4. Control exotic, invasive plants through integrated pest management.

Objective 2 – Manage two portions of the Refuge as large forest blocks to benefit area-sensitive forest birds.  The first area (about 13,000 acres) extends from the southern end of Grassy Bay east to Caney Creek, and south including the Wilderness Area.  The second area (about 1,700 acres) extends from the federal prison north and includes the Crab Orchard Creek bottomlands.  This will include about 490 acres of reforestation of open habitat to consolidate large blocks of forest habitat.

Strategy

1. Reforest about 290 acres of crop fields, 130 acres of fallow fields, and 90 acres of perennial grasslands.  This may include site preparation, planting a cover crop, planting tree seedlings, and weed control treatments.

Objective 3 – Accelerate succession of all (about 3,300 acres) pine plantations to native hardwood forest.


Strategy

1. Thin pine plantations (3,300 acres) to promote establishment and growth of native hardwoods.  In some cases, remove pine overstory to release young hardwoods.  Most silvicultural treatments will be conducted under contract by commercial timber harvest firms.  Conduct prescribe burning during the dormant season (November – March) on a 3- to 5- year cycle to enhance habitat conditions and promote desirable hardwood regeneration.

Objective 4 – Maintain about 300 acres in early successional habitat. 


Strategy

1. Use prescribed fire or mechanical treatment (mowing, disking) to disturb about 200 acres every 3 to 5 years.  Add about 100 acres of 30-foot-wide borders of native warm-season grasses in row crop fields in the open portion of the Refuge.


Objective 5 – Maintain 260 acres of native warm-season grassland.


Strategy

1. Prescribed burn all native warm-season grasslands on a 2 to 3 year cycle to favor grassland vegetation and control undesirable plants.  Apply mechanical or herbicide treatments to control vegetation, when needed.

Objective 6 – Maintain 1,000 acres of pasture, 700 acres of hay fields, and about 1,600 acres of clover fields with increased emphasis on habitat quality for grassland birds.


Strategy

1. Remove 124 acres of linear forest habitat and 8 miles of hedge rows.  Convert fescue pastures to other cool-season and native warm-season grasses by preparing the site and reseeding.  Delay all agricultural mowing until 1 August or later.

Ducks, Shorebirds, and Other Waterbirds Goal: Maintain or enhance populations of ducks, shorebirds and other waterbirds, with emphasis on priority species, as identified in the North American Waterfowl Management Plan, U.S. Shorebird Conservation Plan, and North American Waterbird Conservation Plan.

Objective 1 - Provide 600 to 700 acres of moist-soil habitat during the fall, winter and spring for migrating shorebirds, waterfowl, and other waterbirds. 


Strategies

1. Currently there are about 450 acres of moist-soil units on the refuge.  Construct from 150 to 250 acres of additional moist-soil units.  Maintain dikes and water control structures.  Manipulate water levels and vegetation to encourage production of waterfowl foods.

Threatened and Endangered Species Goal:  Maintain or enhance populations of federal and, where compatible, state threatened and endangered species that occur at or near Crab Orchard National Wildlife Refuge.

Objective 1 – Assure that federally listed species, state-listed species and federally proposed species and their habitats are protected.


Strategies

1. No disturbance of nesting bald eagles will take place during critical periods within protective zones as described in the Northern States Bald Eagle Recovery Plan.

2. Forest management activities, such as thinning and prescribed burning, will require scheduling activities outside of the season when Indiana bats are likely to use Refuge forests, applying timber harvest standards and guidelines that will mitigate impacts on Indiana bats, and/or completing standard surveys to determine whether Indiana bats are present in a given forest unit.

Water Quality Goal:  Maintain or enhance quality of water in streams and lakes at Crab Orchard National Wildlife Refuge.

Objective 1 – Improve the quality of water within the watershed of the Refuge.


Strategies

1. Cooperate with Illinois Environmental Protection Agency to monitor water quality.  Identify landowners and land uses in the watershed.  Provide education and technical assistance to landowners with particularly sensitive riparian areas.  Work with municipalities and developers to enhance on-site storm water retention.

2. Work with farmers to establish buffer strips and keep livestock away from streams and ponds.  Continue using current soil and water protection measures in the Refuge farm program:  use no insecticides, use only Service-approved herbicides, use minimum tillage practices and use winter cover crops.

3. Continue cleanup of contaminated sites.  Ensure Refuge industrial operations conform to prescribed environmental standards.

Resident Fish and Wildlife Goal: Maintain or enhance resident fish and wildlife populations consistent with management activities for federal trust resources in cooperation with the Illinois Department of Natural Resources.

Objective 1 – Manage Refuge fisheries with emphasis on mixed-species, warm-water sport fishing.

Strategy

1. Continue cooperative management of the Refuge fisheries with the Illinois Department of Natural Resources.  Continue managing fish populations and habitat through activities such as: setting length and creel limits, seasonal closures of spawning bed areas, habitat enhancements, annual surveys, and fish stocking.

Objective 2 – Manage Refuge resident wildlife populations at levels that allow opportunities for sport hunting of game species.

Strategies

1. Continue managing the Refuge agriculture program with methods that benefit resident game species (leave 25 percent of the corn crop unharvested), plant winter wheat in soybean fields each fall, use low tillage planting techniques, keep fields in clover 2 years out of the 6-year rotation, delay mowing until after August 1, and use no insecticides.

2. Incorporate beneficial practices such as those suggested in the Northern Bobwhite Conservation Initiative (convert cool-season to warm-season grasses and burn and thin pine plantations).

3. Continue controlled hunting for turkey and deer in the restricted use portion of the Refuge.

II.  Recreation/Public Use Goals

Hunting, Fishing, Wildlife Observation and Photography, Interpretation and Environmental Education Goal:  Hunters, anglers, viewers and photographers of wildlife, general visitors, and students enjoy high-quality experiences through a variety of opportunities that promote an understanding and appreciation of the Refuge’s natural and cultural resources and their management.

Objective 1 – Increase the quality of hunting opportunities to a level where 75 percent of hunters experience uncrowded conditions, no conflicts with other users, a reasonable harvest opportunity, and satisfaction with their overall experience.  Instill a sense of awareness among hunters of the Refuge as a component of the National Wildlife Refuge System and of hunting as a wildlife management tool.


Strategies

1. In the public hunting areas of the Refuge, continue the policy of providing hunting opportunities based on state hunting seasons and state and federal regulations.

2. In the restricted use area of the Refuge, maintain current hunting opportunities by permit during shotgun deer and spring shotgun turkey seasons.  Maintain shotgun deer season hunting opportunities for youth and person’s with disabilities and within 3 years of plan’s approval, provide these groups with opportunities for spring shotgun turkey season hunting when populations warrant.

3. Administer goose hunts in the controlled area through an agreement with a partner organization.

4. Over the life of the plan, promote ethical hunting behavior and increase hunter adherence to federal and state regulations through effective informational brochures and signs.  Increase the visibility of Refuge law enforcement.

5. Over the life of the plan, enhance public understanding of the Refuge hunting opportunities, ethical behaviors, the role of hunting in wildlife management, and the Refuge as a component of the National Wildlife Refuge System by increasing the quality of maps, signs and brochures.

Objective 2 – Increase the quality of fishing opportunities to a level where 75 percent of anglers experience uncrowded conditions, no conflicts with other users a reasonable harvest opportunity, and satisfaction with their overall experience.  At least 75 percent of anglers understand the issues, strategies, and policies involved in Refuge fisheries management and conservation.


Strategies

1. In the public fishing areas, continue the policy of providing fishing opportunities based on state and federal regulations.

2. Continue current policies on tournaments and fish-offs conducted on the Refuge.  Continue current policies on limited closures of Refuge waters east of Wolf Creek Road.

3. Continue to provide bank and boat fishing opportunities in accordance with state and federal regulations.  Maintain existing Refuge boat ramps, fishing piers, and parking facilities.  Study the feasibility for and construct accessible fishing facilities at Little Grassy and Devil’s Kitchen Lakes within 4 years of the plan’s approval.

4.  Over the life of the plan, promote Refuge fishing opportunities and encourage conservation practices, such as catch-and-release fishing, through the development and maintenance of high-quality maps, signs, brochures and the Refuge web page.

5. Ensure that the fishing public clearly understands the fish consumption advisories for Crab Orchard Lake through signs and brochures.

6. Over the life of the plan, provide insight to anglers regarding Refuge strategies, issues, and policies for fisheries management and conservation by redesigning and developing more effective informational signs and brochures.  Increase angler awareness of the Refuge as a component of the National Wildlife Refuge System by improving the quality and content of maps, signs, and brochures.

Objective 3 – Ensure that viewing and photography opportunities meet the needs of 95 percent of participants.  Establish and maintain viewing and photography opportunities for all major Refuge habitat types and optimum seasons.


Strategies

1. Within 2 years of the plan’s approval, develop an annual observation/photography fact sheet for the Refuge that will include a calendar of established tours, programs, and events; information on identified and recommended viewing and photography areas; guidelines to enhance viewing enjoyment; and a Refuge map delineating trails, blinds, platforms, and identified viewing areas.

2. Continue popular, established programs and tours like the October Discovery Auto Tours, January Eagle Tours and Spring Wildflower Walks that enhance visitor experience, bring visitors to closer proximity to resources, and provide optimum seasonal opportunities for observation and photography and continually evaluate these programs for effectiveness.

3. Within 2 years of the plan’s approval, improve the existing photography/observation blinds and platforms by adding camouflage as needed to enhance viewing opportunities.  Evaluate location of existing blinds and platforms and move as needed.  Position interpretive and identification panels in or near blinds and platforms to promote understanding and appreciation of Refuge resources.  Enhance panels to promote awareness of the Refuge s a component of the National Wildlife Refuge System.

4. Within 5 years of the plan’s approval, evaluate the need for and add additional blinds/platforms including interpretive and identification panels, where and if needed to ensure observation and photography opportunities in all major Refuge habitat types.  Maintain all identified viewing and photography sites.

5. Over the life of the plan and in cooperation with other partners, encourage utilization of the Refuge for birding and other wildlife observation through development of informational materials, programs, trails, tours, and special events.  Promote the Refuge as a site for quality wildlife observation and photography through participation in selected community and regional birding, nature, and photography festivals and events.

6. Within 8 years of plan’s approval, identify and create a Refuge birding trail that may include enhancement and coordination of existing trails, viewing areas and signs, and creation of a birding trail brochure and map.

7. Over the life of the plan, expand the Refuge web site to promote wildlife observation and photography.  Include updates on Refuge and area sightings of rare birds and other wildlife; profiles of selected seasonally-occurring and resident species; suggested optimal viewing times and locations; and current Refuge programs, facilities, tours, and other opportunities for observation and photography.

Objective 4 – Increase the effectiveness of the Refuge interpretive program such that 70 percent of participants gain a better understanding of three primary concepts: (1) the value and unique purposes of the Refuge, (2) the Refuge as a component of a national network of refuges, and (3) the significance and mission of the National Wildlife Refuge System.  Heighten awareness of conservation and stewardship concepts.  Encourage participants to adopt ethical behaviors and take positive actions that support Refuge goals and the Refuge System mission.


Strategies

1. Within 3 years of the plan’s approval, develop the interpretive portion of the Visitor Services Plan outlining a comprehensive, multifaceted approach emphasizing selected themes and key Refuge resources.  Themes will be selected based on importance to Refuge and System goals and relevance to surrounding communities.  All interpretive materials, tours, facilities and programs will focus on one or more of these Refuge themes, along with the three basic concepts of the Refuge and Refuge System.  Refuge interpretive themes may be in a storyline form that includes three or more themes.  Themes may include:  Exploring the Diversity of Wildlife, Understanding the Past, Protecting the Balance and Communicating Visitor Opportunities.

2. Within 4 years of the plan’s approval, renovate and replace damaged and outdated interpretive and information panels on Refuge kiosks, wayside exhibits, trails, ramps and other facilities.  Ensure that all panels and other structures comply with Service standards.

3. In cooperation with Refuge volunteers and other partners, conduct a variety of high-quality interpretive programs annually.  Continue popular and established interpretive programs and special events, such as the Families Understanding Nature program and National Wildlife Refuge Week.  Ensure interpretive programming remains current and dynamic by continually evaluating and creating new programs, incorporating new ideas, updating information, and revitalizing ongoing programs.  Focus each interpretive program on one or more Refuge themes.

4. Over the life of the plan and in cooperation with Friends of Crab Orchard National Wildlife Refuge and other partners, revise Refuge interpretive brochures, handouts, and other written materials as needed to improve consistency and to meet Service standards.

5. Within 1 year of the plan’s approval, create a custom audiovisual program that provides visitors with orientation information about the Refuge.  Ensure this program and a variety of other wildlife-related audiovisual programs are made available for view at the Visitor Center and for use in interpretive programs.

6. Within 3 years of the plan’s approval, establish and maintain an interpretive auto tour route, using existing roads, that will facilitate opportunities for wildlife and cultural resource observation and provide visitors with an overview of the Refuge, its resources, and its management.  Include identified stations with interpretive panels and corresponding, radio-broadcasted interpretive messages.

Objective 5 – Increase the effectiveness of the Refuge environmental education program so that 75 percent of participants gain a better understanding and appreciation of the resources, purposes, and value of the Refuge and the Refuge System.  Heighten awareness of conservation and stewardship concepts and encourage participants to take positive actions on the Refuge and in their community that support Refuge goals and the Refuge system mission.

Strategies

1. Within 2 years of the plan’s approval, develop the environmental education portion of the Visitors Services Plan, outlining a comprehensive, curriculum-based approach structured to be compatible with state learning standards and national environmental education guidelines.  Emphasize key Refuge resources, the Refuge, the National Wildlife Refuge System, and selected Refuge themes.  These themes will be based on importance to Refuge and System goals and relevance to surrounding communities.  All environmental education materials, facilities, and programs will focus on one or more of these Refuge themes, along with the basic concepts of the Refuge and the Refuge System.  Refuge themes may be in a storyline form that includes three or more themes.  Themes may include:  Exploring the Diversity of Wildlife, Understanding the Past, Protecting the Balance, and Communicating Visitor Opportunities.

2. Within 3 years of the plan’s approval and in cooperation with Friends of Crab Orchard National Wildlife Refuge and other partners, create an array of environmental education kits, each focusing on one or more aspects of Refuge themes.  Educational kits will include interactive materials and a detailed instructional and activity guide designed with a clear, consistent format and coordinated with state learning standards.  Develop and maintain a multi-faceted environmental education resource library, available for use by educators and in Refuge educational programs, comprised of books, videos, posters, audio tapes, written materials, and environmental education kits.

3. Within 4 years of the plan’s approval and in cooperation with other partners, establish an environmental education complex that incorporates an outdoor amphitheater with educational displays, a set of associated trails, the Refuge Visitor Center, and an educator’s trail specifically designed to facilitate environmental education activities and function as an outdoor classroom.

4. Within 4 years of the plan’s approval and in cooperation with other partners, create an Educator’s Guide to Crab Orchard National Wildlife Refuge that provides an orientation, guidelines, grade-level and state learning standards information, maps, and site-specific activities that focus on one or more Refuge themes.  Incorporate input from area educators to ensure that the Refuge guide meets area teachers’ needs.

5. In cooperation with other partners, conduct or host annual teacher workshops that encourage area educators to incorporate environmental education into their curriculum and to utilize Refuge materials, staff, and resources, both in the classroom and during field trips.  

6. Continue currently-offered environmental education programs done by request, including on-site and off-site programs, special educational events, group camp programs, and special interest group programs.  Over the life of the plan, expand the environmental education program to include additional on-site and off-site programs, and special interest group programs.  Develop pre- and post-visit activities in addition to on-site activities.

7. Over the life of the plan, establish partnerships with selected local schools, agencies, and non-profit organizations to more effectively develop and expand environmental education programs.  Involve volunteers in educational programs and explore the potential for environmental education interns through Southern Illinois University and John A. Logan College.  Explore the potential for creating a grant program to help area schools with field trip expenses.

8. Conduct an annual review of the Refuge environmental education program.  Invite feedback from area educators.  Revise as necessary.

Other Land- and Water-based Recreation Goal – Visitors will enjoy high quality, land- and water-based activities that fulfill the recreation purpose of the Refuge.

Objective 1 – Improve the quality of boat launches, marinas, beaches, picnic areas, and campground to industry standard within the life of the CCP.


Strategies

1. Maintain picnicking at the Refuge recreational areas of Greenbriar, Wolf Creek, Harmony Trail, and Visitor Center.  Within 2 years of plan approval convert the Cambria Neck recreational area to foot traffic only.

2. Explore the potential for a bicycle route within the restricted use area of the Refuge.  The route would run mainly along old railroad beds.

3. Continue current policies on swimming at Devil’s Kitchen, Little Grassy, and Crab Orchard Lakes.  Swimming is prohibited at Devil’s Kitchen Lake, east of Wolf Creek Causeway at Crab Orchard Lake, all marina areas, and within 100 feet of all boat ramps, spillways, causeways, and dams.

4. Within 5 years of the plan’s approval, upgrade boat ramps and associated parking at Devil’s Kitchen, Little Grassy and Crab Orchard Lakes.  

5. Continue current zoning on Crab Orchard Lake (includes 150-foot no wake zone along shoreline) with additional no-wake zone east of Highway 148.  Implement the zoning of motorized boating at Devil’s Kitchen Lake.

6. Horseback use on the Refuge would be confined to public roads and a designated River to River Trail and erosion due to trail use would be actively controlled through maintenance and/or seasonal closures.

7. Camping at Devil’s Kitchen would be discontinued.  Little Grassy Campground would be upgraded to standards comparable to others in the area.

8. Within 2 years of the plan’s approval, consolidate Playport and Images marinas on Crab Orchard Lake.  Images marina slips will be moved to Playport marina.  Within 5 years of the plan’s approval, remove the building at Images Marina and develop the area into a large access area to the lake with a comfort station. 

9. After 2 years of completion of the CCP, the Crab Orchard Boat and Yacht Club will be converted to a concession. 
Customer Service Goal – Visitors of all abilities will feel welcome and enjoy a safe visit to an area that they recognize as a National Wildlife Refuge.

Objective 1 – Improve Refuge signs, kiosks, and facilities so that 90 percent of visitors feel welcome and secure, enjoy their visit, and recognize the area as a National Wildlife Refuge.

Strategies

1. Within 3 years of the plan’s approval, revise information on existing kiosks, trailhead and other identification markers, boundary signs, and other such signs as necessary to meet Service standards.

2. Within 5 years of the plan’s approval, create and install additional kiosks where needed at Refuge access points to ensure that all visitors are greeted and informed that they are entering a National Wildlife Refuge.  Ensure that all structures comply with Service standards.

3. Verify annually that visitors are welcomed and treated courteously by staff and volunteers.  Confirm customer service standards during employee and volunteer orientations.  Provide visitors with opportunities for feedback through suggestion cards, verbal reports, written mail, and e-mail through the Refuge web page.  Address customer service issues promptly and professionally according to Service standards.

4. Within 2 years of the plan’s approval, develop a Refuge brochure with detailed information on accessible facilities, trails, programs, and recreational opportunities at the Refuge.

5. Conduct semi-annual safety inspections of all Refuge facilities and reaffirm compliance with Service standards.

6. Maintain recognizable, consistent signs that clearly identify public hunting areas.  Increase awareness among non-hunting visitors of hunting areas and seasons through effective signs and brochures.

7. Respond to notification of safety problems and unsafe situations promptly and in accordance with Service standards.  Increase visibility of Refuge law enforcement, particularly during periods of heavy visitation.

Volunteers and Support Groups Goal – Volunteers and Refuge support groups will be stewardship partners and strong advocates for the Refuge.

Objective 1 – Improve Refuge support for volunteer and Friends of Crab Orchard NWR activities to a point where at least 95 percent of volunteers and Friends members feel like valued contributors to the success of Refuge programs and endeavors.


Strategies

1. Continue to manage volunteer and support programs in accordance with Service guidelines detailed in “A Guidebook for Working with Volunteers.”  Maintain an active liaison with support groups and partners.

2. Provide in-depth initial training to Refuge volunteers that will enable them to efficiently complete projects and responsibilities. Encourage involvement in diverse volunteer activities that match volunteer interests.

3. Continue demonstrating Refuge appreciation for volunteer contributions and Friends support annually through a Volunteer Appreciation Banquet and other appropriate means.  Present awards for service hours in accordance with Service guidelines.

III. Agricultural Goal

Agricultural Goal – Provide opportunities for agricultural uses on Refuge lands that help attain wildlife conservation goals.

Objective 1 – Continue farming operations on about 4,400 acres of row crops with greater emphasis on conservation practices.


Strategy

1. Maintain infrastructure (roads, fences) in support of agricultural operations.  Identify and drop farmed wetlands from the farm program.  Permit cooperator to harvest corn remaining in the field in the spring.  Emphasize Johnsongrass control.  Prohibit mowing of clover in the crop rotation until after August 1.  Enlist technical oversight from the Natural Resources Conservation Service and University of Illinois Extension.

Objective 2 – Continue farming operations on about 700 acres of hay fields with greater emphasis on conservation practices.

Strategy

1. Prohibit mowing of hay until after August 1.  Maintain an updated rate charge for hay.

Objective 3 – Enhance nesting habitat for grassland birds while maintaining or increasing the value for grazing on about 1,000 acres of pastures.

Strategy

1. Convert fescue pastures to other cool-season grasses and native warm season grasses with higher wildlife value.  Divide existing pastures into three or four paddocks with a paddock of cool season grass and two or three paddocks of native warm season grasses.  Rotate grazing cattle among the paddocks during the season.  Enlist technical oversight from the Natural Resources Conservation Service and University of Illinois Extension.

IV. Industrial Goal

Industrial Goal – Provide an industrial complex and attendant utility and transportation infrastructure, which conform to prescribed safety, health, environmental and maintenance standards.


Objective 1 – Consolidate the areas occupied by industry.


Strategies

1. Update Industrial Use Policy.  Maintain the current infrastructure to support existing facilities.

2. Remove buildings that are no longer suitable for occupancy for reasons of contamination, safety or lack of structural integrity and restore natural habitats.

V.  Miscellaneous Goals

Wilderness Goal – Protect the ecological integrity, preserve the wilderness character, restore natural conditions to the extent practicable and provide opportunities for solitude and primitive recreation within the Crab Orchard Wilderness.

Objective 1 – Recommend the designation of two parcels (120 acres) as Wilderness within 2 years of approval of the CCP.


Strategy

1. Prepare and submit a Wilderness Study Report according to policy in Part 610 Chapter 6 of the Fish and Wildlife Service Manual.

Objective 2 – Revise and implement the Crab Orchard Wilderness Management Plan within 5 years of approval of the CCP.


Strategy

1.  Prepare and implement a Wilderness Management Plan according to policy in Part 610 Chapter 6 of the Fish and Wildlife Service Manual.

Objective 3 – Restore native hardwood forest on 325 acres of pine and pine-hardwood forest in the Crab Orchard Wilderness within 15 years of approval of the CCP.  


Strategies

1. Thin the pine plantations (229 acres) and pine-hardwood stands (96 acres) in the Wilderness to promote establishment and growth of native hardwoods.  Thinning would be conducted in several phases over a 10- to 15-year period to mimic the natural process of succession where pines are gradually replaced by hardwoods.  Individual pines would be killed by cutting, girdling or injecting herbicide).  No trees would be removed from the site.  Treatments would be conducted so that the results would appear natural as much as possible.  However, trees along heavily used trails may need to be felled to avoid personal injury to visitors, in which case this zone may appear unnatural for several years.  Eventual removal of all the non-native pines would restore the natural vegetative cover of the area and enhance wilderness characteristics.

2. Prescribed burn the pine and pine-hardwood stands during the dormant season (November through March) on a 3- to 5-year cycle to enhance conditions and promote desirable hardwood regeneration.  Control lines would be established by hand tools where necessary, using natural firebreaks as much as possible.

Objective 4 – Control or eradicate invasive species (especially autumn-olive, multiflora rose, Amur honeysuckle, white poplar, and Oriental bittersweet) over the 15-year life of the CCP.


Strategy

1. Prepare and implement an Integrated Pest Management Plan following guidance developed by the Service’s “Promises Invasive Species Team.”

Objective 5 – Explore ways to increase cooperation with the U.S. Forest Service on management of the Crab Orchard Wilderness and the adjoining Panther Den Wilderness within 2 years of approval of the CCP.


Strategy

1.  Contact the Forest Supervisor of the Shawnee National Forest and discuss ways our agencies could work together in managing the adjoining wildernesses.

Objective 6 – Provide opportunities for primitive recreation, such as hiking, hunting, nature study, and wild food collection, over the 15-year life of the CCP.


Strategies

1. Continue current primitive recreational opportunities.

2. Prepare and distribute a wilderness brochure and conduct interpretive programs to inform the public about primitive recreational opportunities available.

Objective 7 – Within 5 years of approval of the CCP, determine an appropriate level of opportunities to offer equestrians based on an evaluation of the current level and extent of horseback riding use and its effects on the Wilderness.


Strategy

1. Map the existing network of trails in the Wilderness; assess the condition of trails; determine whether trails meet design standards; evaluate the proposed River to River Trail route; cooperate with partners to plan, construct and maintain a sustainable trail system.

Outreach Goal – Visitors, cooperators, tenants, and local residents will understand Refuge goals, issues and activities.  Service personnel will understand the expectations and concerns of the general public by being receptive to their feedback.

Objective 1 – The positive attitude toward Refuge management will increase among visitors, cooperators, tenants, and local residents throughout the life of the plan.


Strategies

1. Issue press releases, hold Refuge open houses and hold regularly scheduled forums.

2. Within 2 years of the Plan’s approval, create and maintain a “listening log” of written and verbal public input submitted to the Refuge.  Review this log quarterly and address voiced community concerns.

3. Provide annual reports on the “State of the Refuge.”  Distribute these reports upon request at the Visitor Center and by mail and post the current year’s report on the Refuge website.

4. Continue to permit selected annual and special events that are sponsored by nonprofit organizations, provided they are compatible and do not damage Refuge resources or interfere with wildlife-dependent recreation.

Protection Goal – Protect the integrity of Refuge biological and cultural resources and the health and safety of visitors, industrial workers, farmers, and Service staff.

Objective 1 – Refuge lands and waters are safe for fish, wildlife, plants, and people.


Strategy

1. Work with USEPA, Illinois EPA, Departments of Interior and Justice, and responsible parities to remediate contaminated sites.  Where contamination is left in place, or where there is potential for undiscovered contamination that may pose a risk from exposure, institutional controls may be formulated.  An institutional control plan would be written by the CERCLA staff and made available to Refuge management for implementation.

Objective 2 – Visitors will feel safe on the Refuge and illegal harvest of fish and wildlife will be reduced.


Strategy

1. Maintain a full-time law enforcement staff.


Objective 3 – Manage or eliminate invasive species on the Refuge.


Strategy

1. Write and implement an Integrated Pest Management (IPM) Plan following guidelines developed by the Service’s “Promises Invasive Species Team.”  The IPM plan will address target species control methods, mapping and monitoring.  This strategy is broadly applicable to all habitat types on the Refuge.

Objective 4 – Protect the cultural, historic, and pre-historic resources of federally-owned lands within the Refuge.


Strategies

1. Implement the Cultural Resources Management Plan for Cultural Resources within Crab Orchard National Wildlife Refuge.

2. Ensure archeological and cultural values are described, identified, and taken into consideration prior to implementing undertakings.  Notify the Regional Historic Preservation Officer early in project planning or upon receipt of a request for permitted activities.

3. Develop a step-down plan for surveying lands to identify archeological resources and for developing a preservation program.

4. Complete accessioning, cataloging, inventorying, and preserving the museum collection at the Refuge in accordance with “Survey of Collections at Crab Orchard” by Mayda S. Jensen.

Boundary Modification Goal – The authorized Refuge boundary would expand to include additional lands contiguous with the current Refuge boundary.

No Objectives or Strategies were identified for this Goal.

Management Practices/Activities Proposed to Accomplish Refuge CCP Goals and Objectives

Forest Habitat Management

Forest habitat management methods that may be utilized include both non-commercial forest stand treatments (girdling, cutting, and/or applying herbicide to individual stems), commercial timber cutting (thinnings, improvement cuttings and regeneration cuttings) and prescribed burning.  Thinning and improvement cuttings are intermediate treatments primarily to be utilized to remove less desirable tree species, improve spacing and improve species composition. The preferred regeneration cutting technique is the shelterwood with reserves method.

Shelterwood harvests are made as part of the regeneration process.  There are many variations on how a shelterwood regeneration system is implemented, with the details dependent upon the characteristics of the forest type being regenerated, the site and stand conditions and upon the specific management objectives.  What they all have in common is that a substantial portion of the trees in the original stand is retained for some period of time during the regeneration process.  This time period may vary from as little as 1 or 2 years to as many as 20 years.  The purpose of retaining these trees may also vary.  Typically, the trees are left to create site conditions that in some way favor the regeneration of the preferred species, but sometimes they are left for aesthetic or other reasons.  All, part, or none of the residual trees may eventually be removed from the stand.  The shelterwood regeneration system may consist of one, two or three harvests depending upon the circumstances, and may include planting of seedlings and site preparation for either natural regeneration or for planting (USFS 2006 Fishbone DEIS).  The shelterwood harvests proposed for the Refuge would leave some hardwoods left standing following the final removal cutting.

Herbicides proposed for use in forest habitat management include Roundup (glyphosate), 2,4-D amine, Garlon 3A (triclopyr amine), Garlon 4 (triclopyr butoxyethyl ester), and  Transline (clopyralid).  Foliar, basal and stem/stump treatments would occur with a backpack sprayer or the herbicide would be injected into individual trees.

Fire Management

Prescribed fires will be used to accomplish the goals and objectives of the 2006 CCP.  Prescribed fire can be broken into discrete components to analyze – fireline construction and pre-treatment work, ignition methods, burn, and mop-up methods.  Smoke management planning is used to control the effects of smoke emissions and meet air-quality standards.  Prescribed burning will comply with state air pollution regulations.  During prescribed fires, consideration will be given to smoke-sensitive areas including Indiana bat hibernacula that may lie downwind of the burn.

Fish and Wildlife Service Policy states that Fire Management Plans will be developed for all Service areas subject to wildland fires and that each unit will have a Fire Management Plan in place which defines how to manage wildland and prescribed fire.  A Fire Management Plan is maintained by the Refuge and is the primary plan that describes the fire management program.  The Fire Management Plan includes: preparedness, suppression, historical and ecological role of fire, specific fire management objectives, fire management actions, appropriate management responses, fire impacts on and off Refuge, use of prescribed fire and fire management restrictions (USFWS 2002)

Fire has played a historical role in shaping the development and maintenance of habitats in the region.  Under present day circumstances, over the course of time, planned and unplanned fires will continue to play a role in the management of resources on the Refuge.  The Fire Management Plan provides a detailed plan of action to implement fire management policies for the Refuge for the purpose of achieving management objectives (USFWS 2002).

Integrated Pest Management

Integrated pest management may include a mix of both pesticide and mechanical treatments.  Pesticides will be used on the Refuge to aid in habitat management and restoration, meeting agricultural program objectives and fisheries management.  Specifically, the following chemicals have been identified for use:

Agricultural Program Management – Glyphosate (RoundUp), 2,4-D, Clethodim (Select), Dicamba (Banvel/Clarity), Dimethenamid/S-Dimethenamid (Frontier/Outlook), Flumiclorac pentyl (Resource), Glufosinate ammonium (Finale/Liberty), Mesotrione (Callisto), and Imazethapyr + Imazapyr (Lightning) are used for the control of weeds and grasses in cropped areas.  2,4-D + Triclopyr butoxyethyl (Crossbow) is used to control vegetation growth along fence rows in pastures.  Propiconazole (Tilt) is proposed to be used for the control of soybean rust if detected on the Refuge.

Terrestrial Habitat Management – Glyphosate (Roundup), Triclopyr amine (Garlon 3A), Triclopyr butoxyethyl ester (Garlon 4), Clopyralid (Transline) and a mixture of Dicamba and 2,4-D are used to control noxious weeds and invasive species, such as kudzu, garlic mustard, tree-of-heaven, etc.  Imazapic (Plateau) is used for control of grasses and weeds to assist in native warm season grass restoration.

Aquatic Habitat and Fisheries Management – Diquat dibromide (Reward) is used to control vegetative growth in ponds and lakes.  Rotenone is used to kill target fish for management of ponds and lakes.

The only insecticides proposed to be used are small quantities of commercially available insect sprays to control insect infestations as necessary in recreation areas and administrative sites.

Mechanical treatments may be used to control non-native species (e.g., kudzu).  This may include use of equipment to clear small pockets of vegetation.

A detailed Refuge-wide Integrated Pest Management Plan is proposed for development.

Grassland and Early Successional Forest Management

Prescribed fire, mechanical treatments and herbicides are proposed methods to manage and maintain grassland and early successional forest habitats.  These management activities will be used to maintain the desired habitat types while controlling undesirable vegetation (invasive, exotic and noxious species).  The pesticides Imazapic and a mixture of Dicamba and 2,4-D amine will be the primary herbicides utilized.  Approximately 124 acres of linear forest habitat and 8 miles of hedgerows will be removed to benefit grassland birds.  This forest and hedgerow habitat will be removed non-commercially, in a piecemeal fashion and opportunistically.

Wetland Management 

An additional 150 to 250 acres of moist-soil units are planned for construction on the Refuge.  These will primarily be constructed in areas currently in agricultural production.  Water levels and vegetation will be manipulated to encourage production of waterfowl foods.

Agricultural Management

The Refuge began farm management in 1948.  The original focus of management was to: 1) reclaim farmland that had been fallow during ordinance plant operations, 2) improve soil fertility, 3) improve farm practices, 4) emphasize establishment of pasture, and 5) use crops to help establish a wintering flock of Canada geese.  Current row crop management emphasizes soil protection and integrated pest management.  Management consists of crop rotation, no-till planting, higher weed tolerance, restricted use of herbicides (described above), and no insecticide use.  The current grazing program consists exclusively of cattle grazing on fescue pastures.  The current hay program consists of improved timothy fields and unimproved fields that are mostly old fescue pastures.  Agricultural management on the Refuge is largely aimed at providing habitat and food resources for migratory birds and resident wildlife.

Recreation and Public Use Management

The Refuge is enjoyed by many people for various recreational uses including hunting, fishing, camping, wildlife observation, boating, hiking, etc.  Management activities are largely aimed toward improving visitor experiences on the Refuge. Developed recreational facilities include a marina, campgrounds, trails, picnic areas, and boat ramps, fishing piers and parking facilities.  Maintenance includes general upkeep of the facilities, signs and trails, mowing and removal of hazard trees.  Future construction activities may involve construction of accessible fishing facilities on Little Grassy and Devil’s Kitchen Lakes, additional viewing blinds/platforms, a birding trail, and other trails.

Industrial Use Management

Industrial use will continue on the Refuge, with the goal of consolidating the areas occupied by industry.  Management activities will focus on maintaining the infrastructure to support industry and removing buildings that are no longer suitable for occupancy.  Areas with buildings that are removed will be restored to natural habitats.

Wilderness Management 

Wilderness management will focus on the restoration of native hardwood forest to replace pine and pine-hardwood forest that occurs in the Wilderness and control/eradication of invasive species.  Management activities may include forest thinning by killing individual pines (cutting, girdling or injecting herbicide), prescribed burns and implementation of an Integrated Pest Management Plan to be developed.  

Soil, Water and Air Quality Management

Management will focus on establishment of buffer strips and keeping livestock away from streams and ponds.  The Refuge will continue current soil and water protection measures in the farm program: no insecticides used, use only Service approved herbicides, use minimum tillage practices, and use winter cover crops.  Cleanup and restoration of contaminated sites will continue.  Industrial operations will conform to prescribed environmental standards.  Forest management activities will be guided by best management practices and may include streambank restoration and/or stabilization and management of large woody debris.
Emissions from prescribed burning activities will comply with applicable Federal and state standards.  The latest guidelines are in the Interim Air Quality Policy on Wildlife and Prescribed Fire (USEPA 1998).  All management-ignited prescribed fires shall be carried out in accordance with the provisions of an approved burning plan, in accordance with Fish and Wildlife Service policy and other appropriate guidelines and direction.

Boundary Modification

The Refuge proposes to expand the authorized Refuge boundary to include additional land contiguous with the current Refuge boundary.  This will allow for future acquisition and restoration of lands to further consolidate large contiguous blocks of hardwood forest or other types of management depending upon opportunities. 

Standards and Guidelines for Indiana Bat

The proposed action includes implementation of several standards and guidelines to protect the endangered Indiana bat.  These standards and guidelines are listed in Appendix A of this Biological Opinion and will be discussed further in the Effects of the Action section of this document.
Action Area

The action area includes all areas to be affected directly or indirectly by the Federal action and not merely the immediate area involved in the action (50 CFR §402.02).  The action area is defined by measurable and detectable changes in land, air and water or to other measurable factors that will result from the proposed action.  The action area is not limited to the “footprint” of the action, but rather encompasses the biotic, chemical, and physical impacts to the environment resulting directly or indirectly from the action.

The action area for the CCP is the area that encapsulates the reach of all the direct and indirect environmental impacts of the project.  That is, the area in which the biotic, chemical, and physical impacts to the environment that are anticipated to occur.  The action area for the CCP will encompass the entire Refuge proclamation boundary plus lands one mile outside of the proclamation boundary for Refuge lands that abut the boundary.

The area indirectly affected by the action includes the area affected by noise, smoke and sediment transport from upland areas into streams that occur in response to activities on the Refuge property.  Activities such as timber harvest and road construction will generate noise.  The level of noise generated will vary depending upon the methods and equipment being used or operated, but is not expected to reach outside the project boundary.  As an example, bulldozers and chainsaws run at full throttle are expected to produce low frequency noise, that at a half mile away is detected at the decibel level of normal conversations (de Hoop and Lalonde 2003).  Prescribed fire will generate smoke that may drift short distances from the project area.  Smoke dissipates into the air column and detectable levels are minimal at a distance of one mile from the fire.  Similarly, sediment originating on Refuge lands and entering an aquatic system is likely to be deposited a certain distance downstream, depending on velocity and mean particle size (Ritter et al. 1995).  Based on channel morphology and velocity of streams on the Refuge, sediment particles would be expected to be deposited within one mile of the origination point under normal flow conditions.  Thus, the action area encompasses the entire proclamation boundary and extends out 1 mile.

The habitats of the Refuge have changed dramatically in the last 200 years.  The area that is now the Refuge was 90-95 percent forest prior to European settlement (Anderson and Anderson 1975).  European settlement of southern Illinois began in the early 1800’s and by the mid-1800’s Native Americans had been pushed out and villages and primitive roads established.  Change in the area was greatest in the late 1800’s and the first half of the 1900’s.  Nearly all of the area was either logged for timber or cleared and converted to other uses, particularly agriculture.  By the 1930’s, the soils in the area were depleted and severely eroded.  Starting in 1938, the Resettlement Administration acquired 32,000 acres of land along Crab Orchard Creek in an effort to prevent further degradation.  However, additional clearing and development ensued with the establishment of the Illinois Ordnance Plant during World War II.

Since 1807 the original hardwood forest (92 percent of aboriginal area) was converted to largely open habitats (agricultural fields and open water).   By the 1930’s, where forests now exist, the mature hardwood forest had been changed to forest in an earlier seral stage and pine plantations.  Savannah (7 percent of aboriginal area) and native prairie (1 percent of aboriginal area) have been completely converted to other habitats.  The overall result has been the fragmentation of the hardwood forest and an increase in aquatic habitats with the construction of the lakes.  

Indiana bat (Myotis sodalis)

STATUS OF THE SPECIES

Species Description 
The Indiana bat is a medium-sized monotypic species of the genus Myotis.  It is a migratory species that occurs over much of the eastern half of the United States.  Head and body length ranges from 1 5/8 to 1 7/8 inches, and forearm length ranges from 1 3/8 to 1 5/8 inches (USFWS 1983).  This species is similar in appearance to both the little brown bat (M. lucifugus) and the northern long-eared bat (M. septentrionalis) but has several distinct morphological characteristics (Barbour and Davis 1969, Hall 1981).

Life History
There is still much to learn about Indiana bat life history.  Figure 1 is a general display of the annual chronology of the Indiana bat.  In general, Indiana bats hibernate from October through April (Hall 1962, LaVal and LaVal 1980).  Depending on local weather conditions, the hibernation season may be lengthened or shortened (Hicks 2004, Kurta et al. 1997).  The non-hibernation season, which includes spring emergence, birth and rearing of young, and fall swarming, varies depending on sex and geographical location.

Fall swarming and mating
Indiana bats return to their hibernacula in preparation for mating and hibernation as early as late July (Brack 1983), increasing in numbers through August and peaking in September and early October (Cope and Humphrey 1977).  LaVal and LaVal (1980) found that the numbers of females appearing at Great Scott Cave, Missouri peaked in late August.  Nevertheless, they also captured small numbers of both males and females through the first week of November.  Cope and Humphrey (1977) described swarming as a behavior Indiana bats exhibit in which “large numbers of bats fly in and out of cave entrances from dusk to dawn, while relatively few roost in the caves during the day.”  During this swarming season, which can last for several weeks, bats replenish their fat stores before hibernation.  Mating also occurs during the swarming season.

Figure 1. Indiana bat annual chronology
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Adult females store sperm throughout the winter and fertilization is delayed until spring emergence (Guthrie 1933).  In temperate insectivorous bats, many young females will mate in their first autumn and have offspring the following summer, whereas males are not likely to become sexually mature until the summer after their birth (Gustafson 1975, Schowalter et al. 1979, Racey and Entwistle 2003, Barclay and Harder 2003).  Although swarming occurs at the hibernacula, some individuals visit nearby caves to swarm or mate (LaVal et al. 1976, Cope and Humphrey 1977).  Hall (1962) noted that limited mating occurs throughout winter and in late April as bats leave hibernation.

With the exception of the proximity to the hibernacula, swarming habitat is essentially the same as summer habitat (see description below).  During fall swarming, Indiana bats roost in standing dead trees and live hickories (Kiser and Elliot 1996). In Kentucky, Kiser and Elliot (1996) found that Indiana bats foraged in upland communities.  They postulated that the temperatures within the stream corridors and riparian vegetation during the autumn were too cool, which could impact the activity and density of insects in riparian areas.  Insect abundance and activity may be greater in the uplands where temperatures are generally warmer.  Roost switching is common during swarming (Kiser and Elliot 1996, MacGregor et al. 1999, Gumbert et al. 2002).  

The size of the area needed for swarming is likely correlated with the size of the hibernating colony.  Autumn home ranges vary from year to year with proximity and quality of available roosts, weather conditions, and availability of prey (Rommé et al. 2002).  Most swarming home range and movement studies are based on male Indiana bat captures.  Kiser and Elliot (1996) found the mean foraging area for male Indiana bats (n=14) to be 168 ha (415 acres) in their Kentucky project area and within 2.4 km (1.5 miles) of their hibernaculum.  MacGregor et al. (1999) found that the smallest circle that could be drawn to include all roost trees used by an individual bat near its hibernaculum ranged from 0.4 to 568 ha (0.99 to 1,403 acres) and the maximum linear distance traveled was 4.15 km (2.6 miles) with a mean maximum linear distance of 2.08 ± 0.66 km (1.29 ± 0.41 miles).  In Rommé et al. (2002), home range estimates include both males and females and varied considerably.  A mean home range of 1,584 ± 1,424 ha (3,914 ± 3,518 acres) (90% MCP), and the maximum linear distance traveled from the point of capture was 6.4 km (3.98 miles) and mean maximum of 5.4 ±0.9 km (3.36 ± 0.56 miles).

Hibernation

Indiana bats tend to hibernate in the same cave or mine at which they swarm (LaVal et al. 1976); although swarming has been observed at hibernacula other than those in which the bats hibernated (Cope and Humphrey 1977, Myers 1964).  Movements from one cave to another during the same winter have been noted in some Missouri caves (Myers 1964).

Most Indiana bats of both sexes are hibernating by the end of November, although populations of hibernating bats may increase throughout the fall and into early January at some hibernacula (Clawson et al. 1980). In most larger hibernacula, Indiana bats hibernate in large, dense clusters, ranging from 300 bats per square foot to 484 bats per square foot (Clawson et al. 1980, Hicks and Novak 2002).

Indiana bats tend to hibernate in caves with large volume and structural diversity that ensures stable internal temperatures, with little likelihood of freezing (Tuttle and Kennedy 2002).   These caves or mines typically have two or more entrances that have a chimney effect air flow.  Tuttle and Kennedy (2002) found that populations occupying roosts with midwinter temperatures of 3.0 – 7.2º C increased in number over the past 20 years, but those with temperatures outside of this range decreased in population size.  Consistent with these ranges, preliminary data from a study by Dzurick and Tomasi (2005) suggest that the optimal hibernation temperature is approximately 5ºC.

Spring Emergence and Migration

Female Indiana bats emerge first from hibernation in late March to early April, followed by the males (Hall 1962).  Migration is physiologically stressful to Indiana bats, since fat reserves and food supplies are generally low (Humphrey et al. 1977, Tuttle and Stevenson 1977).  Consequently mortality may be high following spring emergence.  This could be one reason why many male Indiana bats do not migrate far from the hibernacula (Gardner and Cook 2002, Whitaker and Brack 2002).  Males that stay nearer to their hibernacula have been recovered moving from 2.5-10 miles (4-16km) in Kentucky, Missouri and Virginia (Hobson and Holland 1995, Rommé et al. 2002).  However, other males leave the area completely after spring emergence (Timpone 2004).

Female Indiana bats may stay close to their hibernacula or migrate hundreds of miles from their hibernacula.  Migratory distances of over 300 miles have been documented (Gardner and Cook 2002).  Shorter distances of approximately 40 miles have been noted as well (Susi von Oettingen, USFWS, pers. comm. 2005 in USFWS 2005b). 

Summer 

Colony formation

Very little information is known about summer male habits.  Males have been found roosting individually or in small numbers.  They roost in tree snags near their hibernaculum or in areas farther away from the hibernaculum (Whitaker and Brack 2002, Timpone 2004).

Reproductive females begin arriving at their summer habitats as early as mid-April in Illinois (Gardner et al. 1991a/b). LaVal and LaVal (1980) found female Indiana bats emerging from Missouri caves in late March and early April, so it is reasonable to assume that reproductive females are also arriving at their summer habitats in April in some locations.  During this period a number of roosts may be used.  Females begin to congregate and form colonies as the summer progresses.  Indiana bat colonies vary greatly in size and it is difficult to determine exact colony size because colony members may not be using the same roost tree on any given day (Kurta 2004, Timpone 2004, Tim Carter, SIUC, pers. comm. 2005).  Most of the Indiana bat colonies documented contained 100 or fewer adult bats (Harvey 2002).  Whitaker and Brack (2002) indicated that average maternity colony size in Indiana was approximately 80 adult bats.
Maternity Roosts

Indiana bat maternity roosts have been described as “primary” or “alternate” roosts, depending on the number of bats in a colony consistently occupying the roost tree (Kurta et al. 1996, Kurta et al. 2002, Callahan et al. 1997).  Maternity colonies can use up to 10-20 roost trees per year, however Callahan (1993) and Callahan et al. (1997) found that one to three of these roost trees could be classified as “primary” roosts.   

Indiana bats primarily roost in standing dead trees with loose bark.  Many species of trees are used as roost by Indiana bats. Oaks (Quercus), hickory (Carya), poplar (Populus), elm (Ulmus), maple (Acer), and ash (Fraxinus) are some of the most documented species of roost trees (Gardner et al. 1991a, Kiser and Elliot 1996, Kurta et al. 1996, Kurta et al. 2002, Callahan et al. 1997, Harvey 2002, Kurta and Rice 2002, Whitaker and Brack 2002). Except for pine and hemlock trees used by recently discovered colonies in the southern Appalachian Mountains (Harvey 2002) and on the Mark Twain National Forest in Missouri’s Ozarks (USFS 2005a), all known maternity roost trees have been deciduous species.  The structural characteristics of the tree, however, appear to be much more important than the species of tree.

Most Indiana bats roost in dead trees with sloughing bark, although a few males and maternity colonies have been documented roosting in bat boxes (Carter 2003), an old church attic (Butchkoski and Hassinger 2002), and in utility poles (Rick Hansen, USFWS, pers. comm. 2005 in USFWS 2005b).  Habitats surrounding known maternity colony areas vary from riparian, bottomland, and wetland forests (Humphrey et al. 1977, Cope et al. 1978, Kurta et al. 1993, Kurta et al. 2002), to upland forests (Garner and Gardner 1992, Callahan 1993), to agricultural or pasture-like areas (Callahan 1993, Murray and Kurta 2004).

Solar exposure appears extremely important to Indiana bat maternity colonies (Timpone 2004).  Increased solar exposure to a roost will increase roost temperature, which in turn minimizes the length of prenatal, natal and juvenile development (Callahan et al. 1997).  Roosts with less solar exposure would provide Indiana bats with less than optimal thermoregulatory needs, and could delay parturition.  In Missouri, Timpone (2004) found that eight of nine primary roost trees in his study area had less than 15% canopy coverage, and therefore, had high solar exposure.  The remaining primary roost had high canopy coverage (85%); however the roosting point was near the top of the bole, affording greater solar exposure.  The availability of roosts in a diversity of microclimates is likely to be important for optimal gestation as during periods of extreme hot and dry weather or periods of heavy precipitation, bats may seek secondary roosts that provide a suitable thermal environment.

Night roosts

Indiana bats also use night roosts.  Butchkoski and Hassinger (2002) documented Indiana bats night roosting in trees, a bat box, and in their church day roost.  Kiser et al. (2002) found Indiana bats night roosting under concrete bridges.  Murray and Kurta (2004) found Indiana bats roosting in trees within their foraging areas.  Indiana bats may roost at night for various reasons including resting, aiding in digestion, and energy conservation (Murray and Kurta 2004).

Reproduction

While in their maternity colonies, females give birth to single young generally in June or early July (Humphrey et al. 1977).  Most Indiana bats are likely to have single young.  Sybill Amelon (USFS, North Central Research Station, pers. comm. 2005 in USFWS 2005b) captured a pregnant Indiana bat in Missouri who was carrying two fetuses.  Forming maternity colonies reduces thermoregulatory costs, which in turn increases the amount of energy available for birthing and raising young (Barclay and Harder 2003).  Studies by Belwood (2002) show asynchronous births that extended over a period of two weeks within one colony (see Timpone 2004 also).  Therefore, the size and age of juveniles in the same colony can vary.

Whitaker and Brack (2002) found lactating females from June 10 to July 29 in Indiana, giving us a general idea when lactation occurs.  Young Indiana bats become volant (capable of flight) within 3-5 weeks of birth (Cope et al. 1974, Humphrey et al. 1977, Gardner et al. 1991a/b, Kurta and Rice 2002, Whitaker and Brack 2002).  Once the young Indiana bats are volant and independent, the maternity colony begins to disperse.  The use of primary maternity roost diminishes, although the bats may stay in the maternity roost area prior to migrating back to their respective hibernacula.

Site Fidelity

Data indicate that Indiana bats exhibit site fidelity to their traditional summer maternity and foraging areas (Humphrey et al. 1977, Gardner et al. 1991a/b, Gardner et al 1996, Callahan et al. 1997, Butchkoski and Hassinger 2002, Kurta and Murray 2002).  Gumbert et al. (2002) found both roost tree and roost site fidelity.  Specific roost trees may be used repeatedly by a colony for several years until the trees are no longer available or suitable; but the colony will continue to use the general area for years.  One prevailing belief is that in addition to providing a variety of thermal conditions, Indiana bats may frequently use other roost trees to locate future roost sites for when their existing roosting trees become unsuitable.

Gardner et al. (1991a/b) and Sparks et al. (2004) observed that females returned to their foraging areas between years.  A long term study of Indiana bats at the Indianapolis Airport showed these bats foraged in the same general areas from 1997 to 2004 (Sparks et al. 2005).

Fall Migration

Indiana bats begin leaving their summer range in early August for their hibernacula (Humphrey et al. 1977, Kurta et al. 1993).  Some Indiana bats may stay near their summer ranges into early October (Kurta and Rice 2002).  Members of a maternity colony may not hibernate in the same cave, and may migrate to caves that are over 190 miles (300 km) apart (Kurta and Murray 2002). 

Food Habits

Indiana bats feed on flying insects, with few spiders included in the diet.  Four orders of insects contribute most to the diet – Coleoptera, Diptera, Lepidoptera, and Trichoptera (Belwood 1979, Brack 1983, Brack and LaVal 1985, Lee 1993, Kiser and Elliot 1996, Kurta and Whitaker 1998, Murray and Kurta 2002).  Reports of the Indiana bat’s diet vary across the range, as well as seasonally and with age, sex and reproductive condition.  Murray and Kurta (2002) postulated that the prey consumed is likely affected by regional and local differences in bat assemblages and/or availability of foraging habitats and prey, making Indiana bats an opportunistic forager.

Foraging Behavior

Indiana bats begin leaving their roosts to forage from 19 minutes after sunset to over an hour after sunset (Viele et al. 2002).  Humphrey et al. (1977) found that Indiana bats usually forage and fly within an air space from 6 to 100 ft (2-30m) above ground level.  Observations of light-tagged Indiana bats support the contention that Indiana bats do not typically fly close to the ground or water (Brack 1983).

Indiana bats forage in various types of forest, including floodplain, riparian, lowland, and upland forest, closed to semi-open forests and forest edges, (Humphrey et al. 1977, LaVal et al. 1977, Brack 1983, Garner and Gardner 1992, Murray 1999, Butchkoski and Hassinger 2002, Murray and Kurta 2002).  

Maintaining or creating sources of water for Indiana bats is important (Krusac and Mighton 2002) in areas lacking water sources.  Approximately 20-25% of water used by bats each day comes from drinking (Kurta et al. 1989, Kurta et al. 1990).  Indiana bats prey on aquatic insects as well (Murray and Kurta 2002).  In Illinois, Carter et al. (2002b) found that roosting areas had more patches of water (ponds, lakes, etc.) than random points.  Roost sites closer to water reduces travel time to drinking sources, therefore reducing energetic expenditure (Carter et al. 2002b).

Status and Distribution
Range wide

The Indiana bat was listed as an endangered species on March 11, 1967 (32 FR 4001) under the Endangered Species Preservation Act of October 15, 1966 [80 Stat. 926; 16 U.S.C. 668 aa(c)].  Critical habitat was designated for the Indiana bat on September 24, 1976 (41 FR 41914). Eleven caves and two mines in six states were listed as critical habitat: Illinois – Blackball Mine (LaSalle Co.); Indiana – Big Wyandotte Cave (Crawford Co.), Ray’s Cave (Greene Co.); Kentucky – Bat Cave (Carter Co.), Coach Cave (Edmonson Co.), Missouri – Cave 021 (Crawford Co.), Caves 009 and 017 (Franklin Co.), Pilot Knob Mine (Iron Co.), Bat Cave (Shannon Co.), Cave 029 (Washington Co.); Tennessee – White Oak Blowhole Cave (Blount Co.); and West Virginia – Hellhole Cave (Pendleton Co.).

The Indiana bat is a migratory species found throughout much of the eastern United States.  During winter, Indiana bats are restricted to suitable hibernacula primarily located in karst-dominated regions.  More than 90 percent of the Indiana bat population hibernates in caves in Indiana, Kentucky, Illinois, New York and Missouri.  Smaller hibernating populations are found in Ohio, Michigan, Tennessee, Arkansas, Alabama, Pennsylvania, West Virginia, Virginia, New Jersey, Vermont, and Oklahoma.  Until the last four years, the range-wide Indiana bat population had been in decline.  Although changes in survey protocols (frequency of surveys, change in personnel) have occurred and we are unable to calculate variance, for the first time in 60 years, the population numbers during the last four years show an increase (see Table 1).  Prior to this, Indiana bat winter surveys conducted every 10 years showed a decline in the population. The estimated population in 1960/70 was 883,300 bats; 678,750 bats in 1980; 473,550 bats in 1990; 382,350 bats in 2000 (Clawson 2002).   The newer data includes populations in newly discovered hibernacula, as well as population increases or decreases in long known hibernacula. 

Table 1.  Indiana bat regional and range wide population estimates (compiled by Andy King, USFWS, 2005). 

	FWS Region
	State
	2001
	2003
	2005

	R3
	Indiana
	173,076
	183,332
	206,609

	
	Missouri
	72,983
	66,805
	65,104

	
	Illinois
	19,328
	35,030
	44,336

	
	Ohio
	9,788
	9,436
	9,769

	
	Michigan
	20
	20
	20

	Region 3 Total:
	275,195
	294,623
	325,838

	R4
	Kentucky
	47,918
	41,498
	63,339

	
	Tennessee
	10,172
	8,900
	9,971

	
	Arkansas
	2,476
	2,124
	2,067

	
	Alabama
	250
	317
	296

	Region 4 Total:
	60,816
	52,839
	75,673

	R5
	New York
	29,642
	32,923
	41,702

	
	Pennsylvania
	702
	853
	746

	
	West Virginia
	9,744
	9,741
	12,677

	
	Virginia
	833
	1,090
	735

	
	New Jersey
	N/A
	644
	652

	
	Vermont
	N/A
	175
	297

	Region 5 Total:
	40,921
	45,426
	56,809

	Region 2:
	Oklahoma
	N/A
	5
	5

	

	Range Wide Total:
	376,932
	392,893
	458,325

	Increase of:
	15,961
	65,432

	% Increase:
	4.2
	16.7


Reasons for the range wide population declines from the 1960’s and 1970’s to recent years and the current increase in range wide populations are largely unknown.  In addition, it is uncertain as to whether recent increases in population numbers can be attributed to true growth, more comprehensive surveys, or other factors.  However, the cessation of winter cave tours, proper cave gating, and temperature restoration within hibernacula have certainly had a positive effect in many cases (Tuttle and Kennedy 2002).

Threats

Documented Causes of Decline
Disturbance and Vandalism – Human disturbance of hibernating bats has been documented as a serious cause of the decline of Indiana bats especially from the 1960’s through the 1980’s.  Bats generally enter hibernation with sufficient fat reserves to last until spring.  When a bat is aroused, stored energy (fat) equivalent to that required for 68 days of hibernation may be used in a single disturbance (Thomas et al. 1990).  If arousals happen too often, fat reserves may be exhausted before flying insects return in spring and the bats are able to resume normal foraging.

Direct mortality due to human vandalism has also been documented.  In 1960, an estimated 10,000 Indiana bats were killed in Carter Caves State Resort Park, Kentucky, by three youths, who tore masses of bats from the ceiling and trampled and stoned them to death (Mohr 1972).  Similar reports have been heard throughout the range of the species.

Disturbance may also occur while Indiana bats are in their summer range.  Roost trees containing maternity colonies have been bulldozed or cut down, resulting in direct mortality of adults and juveniles (Cope et al. 1974, Belwood 2002).  Mothers can retrieve their young after the roost is down (Belwood 2002), however this type of rescue may not always be possible, especially if the non-volant young are too heavy to carry. 
Disturbances may not directly result in mortality but may indirectly affect survival and reproduction by causing the disturbed animals to divert a large proportion of time and energy away from resource acquisition, so that body condition deteriorates and survival and reproductive success are reduced (Hik 1995).  Likewise, offspring left unattended due to disturbance may not be directly harmed by disturbances, but mortality resulting from physical factors (e.g., cold temperatures) or facilitation of predation could occur (Frid and Dill 2002).  Specific information for Indiana bats roosting during the summer does not present a clear picture of how susceptible the species is to disturbance impacts.  In some cases, when bats are disturbed roost abandonment occurs (Callahan 1993) and in other instances the bats return to the same roost (Butchkoski and Hassinger 2002).  The disturbance in these studies was associated with research and banding activities.  Other studies document Indiana bats roosting near paved roads (Callahan 1993) and a major interstate/airport.  However, Gardner et al. (1991a/b) indicated that reproductively active females were rarely less than 500 m from paved highways.  More research is needed to determine what type of disturbance near occupied roost trees causes arousal.

Improper Cave Gates and Structures and Removal of Fills – The construction of solid walls or doors in cave entrances (to protect commercial property or non-biological resources), have rendered some hibernacula unavailable to Indiana bats (Humphrey 1978, Currie 2002).  These structures change the cave’s airflow patterns, often resulting in increased internal temperatures.  In hibernating bats, this can cause an increase in the metabolic rate and can prematurely exhaust their fat reserves (Richter et al. 1993, Tuttle and Kennedy 2002).

The removal of cave sediments (fills) can also change the airflow within a cave.  Saltpeter mining and the excavation of cave passages to facilitate tours are examples of sediment removals that likely affected Indiana bats (Toomey et al. 2002).

Natural Hazards - Indiana bats are subject to a number of natural hazards.  Hall (1962) documented the drowning of a large number of Indiana bats from flooding at Bat Cave, Mammoth Cave National Park and at other hibernacula. Other flooding events have been documented as well.  

Bats hibernating in mines are vulnerable to ceiling collapse (Hall 1962, Kath 2002).  This is a serious problem at Pilot Knob Mine in Missouri, which once contained the largest known hibernating population of Indiana bats.  The mine is now considered too unstable to allow winter population censuses to occur (Rick Clawson, MDC, pers. comm. 2005 in USFWS 2005b).
Some Indiana bats are subject to freezing during severe winters (Davis 1970, Richter et al. 1993).  Indiana bats hibernate near entrances or where cold air is trapped subjecting them to this hazard.  Indiana bats in Bat Cave (Shannon County, Missouri) apparently froze to death in the 1950’s (R. Myers, U.S. Weather Service (retired), pers. comm. October 1996 as cited in USFWS 1999 and USFWS 2005b).  The population at the same site was 30,450 in 1985, when the bats were observed roosting on a high ceiling, presumably to escape severe cold at their traditional roosting ledges 7-9 feet above the cave floor.  In the subsequent 1987 survey, the population plummeted to 4,150 bats and the floor of the cave was littered with bat bones, suggesting that the bats died during hibernation, most likely from freezing (Rick Clawson, personal observation October 1996 as cited in USFWS 1999 and USFWS 2005b).

Indiana bats are vulnerable to the effects of severe weather when roosting under exfoliating bark, in the non-hibernation season.  Gardner et al. (1991a) documented the displacement of a maternity colony when strong winds and hail stripped the bark from their cottonwood roost.  The ephemeral nature of these roosts makes Indiana bats vulnerable to the effects of the trees falling, by wind or age.

Other – Other documented sources of decline include indiscriminate collecting, handling, and banding of hibernating bats by biologists, and intentional flooding of caves by manmade reservoirs (Humphrey 1978, Brack et al. 2003, Myers 1964).

Suspected Causes of Decline

Microclimatic Effects – Tuttle and Kennedy (2002) suggest that when Indiana bat populations are able to roost within a preferred, stable temperature range of 37-45ºF (3-7ºC), they tend to grow.  However, when those roosts are outside of this range, the populations tend to decline.  This may account for some of the overall population decline.

Land Use Practices/ Ecosystem Changes – The Indiana bats’ maternity range has changed dramatically from pre-settlement conditions; forest was fragmented in the upper Midwest, fire was suppressed, and prairie was supplanted with agricultural systems (primarily row crop and pasture/hay field).  Native grasses and other plants have been replaced with exotics in large portions of the maternity range, and diverse plant communities have been replaced with simple ones or monocultures.  Simplification of the habitat can have profound effects through factors such as availability and abundance of insects on which the bats prey.  Conversely, regions surrounding hibernacula in the Ozarks of Missouri and Arkansas (and elsewhere) may be more densely forested than they were historically.  Range wide the amount of forested habitat has increased in recent years.  However, this habitat is likely less suitable for Indiana bats.  For example, fewer old roost trees are present and stands are denser.  This results in less favorable roosting and foraging conditions.
Indiana bats are loyal to their summer maternity areas.  Projects that remove all or a substantial portion of the trees at a site, such as a large housing development, could destroy all of a colony’s primary and alternate roost trees, and may leave the bats with little or no shelter when they return in spring in an energetically stressed condition (Kurta and Rice 2002, Kurta et al. 2002).  This may or may not lead to direct mortality, but it could affect reproductive success and recruitment for that year.

Chemical contamination – Pesticides and other chemical contaminants have been implicated in the declines of a number of North American insectivorous bat species (Clark 1981, Clark and Shore 2001).  Further studies are needed determine specific effects to Indiana bats.

Previous Incidental Take Authorizations for Indiana Bats Across the Range of the Species 

Summary - All previously issued Service biological opinions involving the Indiana bat have been non-jeopardy. These formal consultations have involved: (1) the Forest Service for activities implemented under various different Land and Resource Management Plans on different National Forests in the eastern United States; (2) the Federal Highway Administration for various transportation projects; (3) the U.S. Army Corps of Engineers (Corps) for various water projects; (4) the National Park Service for various projects; and (5) the Department of Defense for operations at several different military installations. Additionally, an incidental take permit has been issued under section 10 of the Endangered Species Act to an Interagency Task Force for expansion and related development at the Indianapolis Airport in conjunction with the implementation of a Habitat Conservation Plan. 

It is important to note that in many of these consultations, survey information was lacking.  As Federal agencies are not required to conduct surveys, often the Service relied on a host of valid factors in helping the Federal agency determine whether Indiana bats may be present.   To ensure the Federal agency and the Service met the mandate of section 7(a)(2), if the best available data indicated that Indiana bats may be present, the assumption was made that a maternity colony (in most instances) occurred within the action area.  Although this approach, we believe, fully accords with the intent of Congress and the Endangered Species Act of 1973, it likely resulted in an over-estimate of the number of individuals or colonies that may have been impacted by Federal actions.

National Forests - Within the past several years, nearly all National Forests within the range of the Indiana bat have requested formal consultation at the programmatic level. Consultation under Section 7 of the Act is necessary to ensure agency actions do not jeopardize the continued existence of listed species.  These consultations have led to non-jeopardy biological opinions with associated incidental take statements.  Although some of these incidental take statements anticipated the take of reproductive females, we have not yet confirmed the loss of a maternity colony on a National Forest.  The reasons for this are likely two-fold.  First, the conservation measures (i.e., standards and guidelines) and the project-specific reasonable and prudent measures were designed to minimize maternity colony exposure to the environmental impacts of Forest Plan actions.  Additionally, these measures ensured an abundance of suitable Indiana bat habitat on the National Forests and protected all known or newly discovered maternity colonies.

Other Federal Agencies or Non-federal Entities - Several incidental take statements have been issued to other Federal agencies.  Unlike those issued for the National Forest Land and Resource Management Plans, some of these projects were certain to impact known occupied habitat.  To minimize the effect of these projects, the action agencies agreed to implement various conservation measures.  These included: seasonal clearing restrictions to avoid disturbing female Indiana bats and young; protection of all known primary and alternate roost trees with appropriate buffers; retention of adequate roosting and foraging habitat to sustain the maternity colony into the future; and permanent protection of areas and habitat enhancement or creation measures to provide future roosting and foraging habitat opportunities.
With the exception of three (Fort Knox, Great Smoky Mountains National Park Prescribed Burns and Laxare East and Black Contour Coal Mining Project), none of these biological opinions and associated incidental take statements have exempted or otherwise resulted in the loss of a maternity colony.  Required monitoring for three of these consultations (Camp Atterbury, Newport Military Installation, and Indianapolis Airport) has confirmed that the affected colonies persisted through the life of the project and continues to exist today.  We recognize that given the philopatric nature of Indiana bats and the long life-span, the full extent of the anticipated impacts may not yet have occurred.  Nonetheless, these monitoring results and the lack of data to suggest otherwise for the other projects, indicate that the conservation measures to avoid and minimize the impacts of Federal projects appear to be effective.  Only with long-term monitoring will we definitively be able to determine the true effectiveness of our conservation measures.

Conclusion - We believe the take exempted to date via section 7 consultations has resulted in short-term effects to Indiana bat habitat and, in limited circumstances, on Indiana bat maternity colonies.  As many of these consultations necessarily made assumptions about Indiana bat presence, we are confident that the number of maternity colonies actually exposed to the environmental impacts of the Federal actions is far less than we have anticipated.  Furthermore, although not definitive, monitoring of several maternity colonies pre- and post-project implementation preliminarily suggests that our standard conservation measures, when employed in concert, appear to be effective in minimizing adverse effects on the affected maternity colonies.

ENVIRONMENTAL BASELINE

This section is an analysis of the effects of past and ongoing human and natural factors leading to the current status of the species, its habitat (including designated critical habitat), and ecosystem, within the action area.  The environmental baseline is a “snapshot” of a species’ health at a specified point in time.  It does not include the effects of the action under review in this consultation.
Status of the species within the action area

There is no designated critical habitat for the Indiana bat within the action area.  In Illinois, the total population of Indiana bats has fluctuated, but has been increasing since the mid-1980’s (Kath 2002). There have been no observations of Indiana bats on the Refuge, although only limited surveys have been completed (Table 2).  There are no caves or mines on the Refuge which would be considered suitable for use as hibernacula.  Hibernacula have been found in 6 nearby Illinois counties, but outside the action area.  Several maternity colonies occur in counties near the Refuge in southern Illinois.  Although not confirmed, it is assumed that at least 2 small maternity colonies occur on the Refuge.  This is a reasonable supposition as suitable habitat is present, the Refuge is located within the core of the maternity range of the species, and there are nearby occurrences.  For these reasons and given the duration of the project (15+ years), it is plausible that maternity colonies currently or will in the future occur within the Refuge boundary.  In addition, it is plausible that males and non-reproductive females do or will occur on the Refuge.  Given the number of Indiana bat hibernacula in southern Illinois and given that some males and non-reproductive females stay near their hibernaculum during the “summer” (non-hibernation season), we would expect that some of the suitable roost trees on the Refuge to be actually occupied at some point by these individuals.
Table 2.  Results of Indiana Bat survey efforts on the Crab Orchard National Wildlife Refuge, 1999-2000.

	Dates
	Number of Nights
	Number of Nets/Night
	Number of Species
	Number of Individuals
	Number of Indiana Bats

	28 July-18 August 1999
	6
	2
	4A
	14
	0

	22 June- 15 August 2000
	17
	2
	5B
	25
	0

	TOTALS
	23
	
	6
	39
	0


A  Eptesicus fuscus, Lasionycteris noctivagans, Lasiurus borealis, and Myotis lucifugus.

B  Eptesicus fuscus, Lasiurus borealis, Lasiurus cinerues, Myotis septentrionalis, and Myotis lucifugus.

Factors affecting the species environment within the action area

There are approximately 23,868 (Table 3) acres of forest habitat on the Refuge within the action area.  This represents a minute fraction of the total forest habitat within the range of the species.  Occasionally the Refuge is affected by strong winds, tornados and other natural disturbances.  These events can damage individual trees or leave several acres of dead, down or severely damaged trees and some small amounts of early successional, hardwood forest.  These are generally left to naturally decay.  Snags or standing trees are retained for wildlife purposes except where they pose a hazard to public safety.  

The Refuge has a forest management program that includes commercial timber harvest, public firewood cutting, and reforestation activities (Table 4).  Most forest management has focused on conversion of pine plantations to hardwood stands and planting hardwood seedlings in open areas (Table 4).  Commercial timber harvest ended in 1998.  Commercial timber harvest may have reduced the numbers of living and dead pines that could be potential roosting trees for Indiana bats.
Table 3.  Habitat composition of the Refuge action area.

	Landcover
	Refuge Acres in Action Area
	Non-Refuge Acres in Action Area
	Total Acres in Action Area
	Refuge Habitat Composition (%)
	Non-Refuge Habitat Composition (%)
	Action Area Habitat Composition (%)

	Forest
	23,868
	15,710
	39,578
	53
	41
	47

	Open Wetlands
	618
	742
	1,360
	1
	2
	2

	Open Water
	9,461
	435
	9,896
	21
	1
	12

	Agricultural
	10,358
	17,721
	28,079
	23
	46
	33

	Urban 
	944
	3,923
	4,867
	2
	10
	6

	Total
	45,249
	38,531
	83,780
	100
	100
	100


Table 4.  Acreage treated under forest management program at Crab Orchard National 

Wildlife Refuge, 1988-2000.

	Year
	1988
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	Average

	Pine: Commercial Sales
	98
	46
	80
	85
	0
	10
	100
	77
	0
	34
	300
	0
	0
	64

	Pine: Non-commercial
	0
	0
	0
	0
	0
	0
	0
	0
	0
	34
	0
	0
	0
	3

	Hardwood: Commercial Sale
	16
	20
	9
	20
	0
	0
	0
	0
	0
	0
	0
	0
	0
	5

	Hardwood: Public Firewood
	10
	17
	11
	12
	10
	10
	22
	12
	8
	4
	5
	3
	3
	10

	Hardwood: Reforestation
	0
	0
	14
	8
	0
	0
	12
	64
	87
	105
	101
	359
	66
	63

	TOTAL
	124
	83
	114
	125
	10
	20
	134
	153
	95
	177
	406
	362
	69
	


The Refuge has averaged about 30 acres of wildfires and 300 acres of prescribed fires annually since 1990 (Table 5).  Until 2005, prescribed fire activities have been focused on grasslands and pine plantations.  Starting in 2005, more prescribed fire has been used in hardwood forest.  Fire may have reduced the numbers of living and dead trees that could be potential roost trees for Indiana bats.  
Approximately 15,710 acres of forest habitat (Table 3) within the action area occurs on private land.  Firewood cutting and private logging on private land are common practices in southern Illinois and have occurred extensively in the past.  These activities occur throughout the year and it is likely that unknown occupied roost trees have been cut.  However, these activities also create canopy gaps and edge effects that have likely improved foraging habitat and microclimate conditions in roost trees.  

The amount of urban/developed land adjacent to the Refuge has increased in the past several years, which has decreased the amount of forest habitat in the action area.  Clearing of forested habitat for urban and commercial development occurs at all times of the year.  It is likely that some unknown occupied roost trees have been cut.  However, it is impossible to calculate the numbers of Indiana bats that may have been impacted by these activities.
Table 5.  Numbers and acreages of wildfires and prescribed fires on 

Crab Orchard National Wildlife Refuge, 1990-2006.

	Year
	Number of Wildfires
	Acres of Wildfires
	Number of Prescribed Fires
	Acres of Prescribed Fires

	1990
	9
	28
	14
	620

	1991
	9
	38
	11
	306

	1992
	3
	15
	9
	138

	1993
	3
	2
	6
	293

	1994
	4
	5
	21
	616

	1995
	13
	99
	6
	343

	1996
	6
	41
	4
	197

	1997
	2
	1
	10
	278

	1998
	8
	73
	4
	197

	1999
	24
	52
	6
	266

	2000
	0
	0
	4
	184

	2001
	0
	0
	6
	216

	2002
	0
	0
	5
	225

	2003
	2
	8
	8
	258

	2004
	1
	1
	9
	371

	2005
	0
	0
	12
	697

	2006
	3
	107
	11
	625

	Average
	5
	28
	9
	343


Pesticides are applied to agricultural lands in southern Illinois to control insect infestations.  Many of these chemicals end up in waterways and have likely affected insect populations.  In addition, some of these chemicals likely have bioaccumulated in the environment due to their persistent nature.  Therefore, pesticides have likely had some significant detrimental impacts on Indiana bats; however, the scope of this impact is unknown.

EFFECTS OF THE ACTION

This section includes an analysis of the direct and indirect effects of the proposed action on the species and its interrelated and interdependent activities.  There are no interrelated or interdependent activities identified at this time.  The Comprehensive Conservation Plan level consultation requires two levels of analysis.  The first level of the analysis will consider how the overall CCP goals and objectives will affect listed species.  The second level of the analysis will consider how the specific management actions that implement the CCP will affect the species.  

To date there is no confirmation that Indiana bats occur on the Refuge.  However, due to the presence of suitable habitat, they are presumed to be present.  There are two locations on the Refuge in which some amount of suitable habitat is present to support small maternity colonies of Indiana bats.  Therefore, for purposes of this analysis, it is assumed that two small maternity colonies and small numbers of male and non-reproductive female Indiana bats utilize the Refuge during the spring, summer and early fall.

Uncertainty

There is much that is unknown about Indiana bat life history.  We do not fully understand how or why Indiana bats select the habitats they use (both cave and tree roosts) and why they are not present in other areas that may or may not be similar to where they have been documented.  Migration routes and stopover areas are largely unknown.  Home range sizes vary greatly across the range of the species.  Interspecific and intraspecific competition for resources with other bats is also largely unknown, although anecdotal information suggests competition may be a limiting factor (Murray and Kurta 2002, Krusic and Nefus 1996, and Lee 1993).  Threats from pesticides and other chemicals are also uncertain.

Effects of the Implementation of the 2006 Comprehensive Conservation Plan Goals and Objectives

As indicated in the Description of the Proposed Action, numerous goals and objectives have been established for the 2006 CCP.  These goals can be summarized as: 1) to promote ecosystem health and sustainability; and 2) support the Refuge’s four legislated purposes of wildlife conservation, recreation, agriculture and industry (USFWS 2006).

Maintaining, enhancing, and/or restoring forest on the Refuge will likely create a diversity of habitats suitable for roosting and foraging Indiana bats.  Timpone (2004) suggests that Indiana bats may respond positively to habitat enhancement that opens the canopy, increases forest edge and creates (or maintains) snags.  Suitable wildlife trees (i.e., snags) will be maintained for wildlife across the Refuge.  Pine conversion management will also provide large blocks of forested habitat available for Indiana bat use.  These blocks should increase in habitat quality for Indiana bats with conversion to hardwood forest.  Maintaining forest or woodland cover across the majority of the Refuge ensures that roosting and foraging opportunities will continue to exist across the Refuge through the 15-year life of the CCP.

Non-native invasive species can reduce the suitability of potential roosts and can reduce the availability of prey for Indiana bats.  Kudzu and honeysuckle vines cover dead trees making them unsuitable for Indiana bat roost habitat (Kurta 2004, Kurta and Rice 2002).  Fescue, multiflora rose, garlic mustard and other non-native species simplify ecological systems, potentially reducing plant hosts for terrestrial insects eaten by Indiana bats.  Implementation of integrated pest management practices for control of non-native invasive species in areas used by Indiana bat may increase long-term habitat availability.

In the short term, habitat quality and prey quantity may increase or decrease to a small degree depending upon the methods utilized.

Soil productivity, water quality and the integrity of riparian ecosystems will be maintained and/or enhanced through non-point water pollution control methods, including the establishment of buffers and use of best management practices.  This will benefit Indiana bats by providing clean water for drinking and healthy aquatic systems that produce aquatic prey.

Many of the goals in the CCP provide for meeting multiple use objectives.  The overall goals and objectives of the 2006 CCP, however, are consistent with the habitat needs of the Indiana bat.  Through implementation of the standard and guidelines for Indiana bats suitable foraging habitat and roosting opportunities will be maintained and/or improved across the Refuge with the implementation of the CCP.

Although the goals and objectives of the CCP are likely to benefit Indiana bats, some of the proposed management activities required to achieve these goals will result in habitat disturbance and potentially adversely impact Indiana bats.  The standards and guidelines for Indiana bats and best management practices for pesticide use will, however, sufficiently minimize impacts such that the long-term protection of roosting and foraging habitat for Indiana bats is ensured.  The specific effects from the proposed management activities are discussed below.
Effects of Implementation of the Types of Management Proposed to Accomplish the 2006 CCP Goals and Objectives

Although we anticipate that the goals of the 2006 CCP will benefit Indiana bats overall, there will be direct and indirect negative effects to the Indiana bat that could occur with implementation of the 2006 CCP.

Our analysis assesses the likelihood and magnitude of impacts that result directly or indirectly from the proposed management actions.  We assess the measurable and detectable responses of Indiana bats exposed to the proposed management actions and the environmental impacts associated with the actions, and the likelihood of the exposure and the consequent response occurring.  Specifically, we focus on the impacts to individual fitness (e.g., effects on individual annual and life-time survival rates and annual and life-time reproductive potential).  Once we anticipate the individual fitness consequences, we then look at how these individual responses affect the fitness of the population or colony in which these individuals belong.  Lastly, we assess how the anticipated changes, if any, at the population or colony level will affect the fitness of the species range wide.

At the program-level, definitive temporal and spatial information for the specific management actions is lacking, thus, our analyses are necessarily broad.  We therefore, identify both the range of possible fitness responses and the most likely fitness responses anticipated for each management activity.  As described below, many of the standards and guidelines significantly reduce the potential exposure for Indiana bats, thereby effectively neutralizing most potential negative consequences.  Our analysis relies on both Indiana bat specific and the general bat literature to make these predictions.

Forest Habitat Management

In implementing the 2006 CCP, approximately 400 acres per year (on average) would be commercially harvested for forest habitat management purposes.  This equates to approximately 6000 acres of forest during the 15 year life of the plan and includes both pine conversion to restore hardwood forest (approximately 3,300 acres total) and management of hardwoods (approximately 2,700 acres total) to maintain the oak-hickory forest type.  Commercial timber harvest would include thinnings, improvement cuttings and regeneration cuttings.  Regeneration cuttings would occur only on approximately half of the 6,000 acre total.  The preferred regeneration technique is the shelterwood with reserves method in which some hardwoods would be left standing following the final removal cutting.

In addition to the above, approximately 100 acres of forest per year (on average) would be subject to non-commercial forest improvement treatments (girdling, cutting and herbicide injection to individual stems).  This equates to approximately 1,500 acres of forest during the 15 year life of the plan.  This type of management will occur in both pine and hardwood stands, including the Wilderness Area.  

Overall, approximately 7,500 acres of forest will be subject to forest habitat management (excluding prescribed burning) over the life of the plan.  This equates to approximately 31% of the forested habitat on the Refuge being affected by forest habitat management activities over the life of the plan.  

Components of commercial timber harvest that may have direct effects to Indiana bats include temporary road construction, skid trails/landing construction and logging.  Undetected and occupied roost trees may be cut during the spring, summer and fall.  Direct mortality or injury to Indiana bats could occur if a maternity tree is cut and pups are nonvolant.  Individual roosting Indiana bats could be killed.  Roosting areas could be abandoned.  At a minimum roosting activities would be disrupted and bats would have to relocate to another roost tree, requiring additional energy expenditures.  The range of response for Indiana bats likely includes no response to mortality.  

Logging may create large openings that are unsuitable for foraging. This could result in Indiana bats having to find additional foraging areas and travel corridors.  This could result in avoidance of some areas, extra energy expenditures and reduced feeding success.  In addition, the noise and vibration associated with cutting non-roost trees may startle or displace nearby roosting Indiana bats.

However, commercial timber harvest and non-commercial forest improvement treatments may also create conditions that provide benefits to Indiana bats.  In situations where roads and/or skid trails are constructed but maintain a canopy, foraging conditions may be improved by reducing clutter around roost trees.  Roosting habitat may also be improved by reducing clutter around roost trees.  The edges of log landings may provide roost trees with improved solar exposure, thus improving microclimate/thermal conditions.  This may improve reproductive success and fitness leading to population stability or increase.  

Timber harvest may make some trees more suitable as roost trees.  Unharvested trees would be in a more open setting and potentially have improved microclimate conditions.  In cases of maternity trees this may shorten gestation periods leading to population stability or increase.  Shelterwood with reserves harvest will result in an open understory, but maintain suitable canopy cover.  This will improve foraging conditions by reducing vegetation density and improve roosting habitat by reducing vegetation density around roost trees.  This could result in increased fitness and shorter gestation periods leading to population stability or increase.  Finally, reclamation of temporary roads following timber harvest will restore forested habitat potentially creating new roost trees in the future.  

The potential adverse fitness consequences associated with forest habitat management would be ameliorated through implementation of standards and guidelines for Indiana bats.  The following is a list of Indiana bat standards and guidelines applicable to forest habitat management on the Refuge followed by an explanation of benefits:

1. Where large overstory, hardwood trees will be cut from 4/1 – 9/30, mist-netting surveys, exit surveys or other surveys approved by the U.S. Fish and Wildlife Service, Ecological Services, would be done prior to harvest or cutting to identify known roosting habitats.  Mature leave trees in areas where the shelterwood and shelterwood with reserves harvest methods are applied (including throughout the uplands) will include mixtures of the following tree species preferred by Indiana bats for roosting where they exist:  silver maple (Acer saccharinum), bitternut hickory (Carya cordiformis), shagbark hickory (Carya ovata), white ash (Fraxinus americana), green ash (Fraxinus pennsylvanica), eastern cottonwood (Populus deltoides), white oak (Quercus alba), post oak (Quercus stallata), black locust (Robinia pseudoacacia), American elm (Ulmus americana), and slippery elm (Ulmus rubra).

Should a roost site be discovered the Refuge will initiate Tier II consultation with U.S. Fish and Wildlife Service Ecological Services Office in Marion, Illinois before forest management occurs within 5 miles of the site.
This standard pertains to all of the Refuge and will ensure suitable crown-closure and canopy gaps will be maintained to provide suitable foraging conditions and a source of future potential roost trees will be maintained.  That is, the character in terms of Indiana bat habitat will be maintained through implementation of this standard and guideline.  Thus, although exposed individuals may respond to the change in habitat (i.e., locate a new roosting tree, alter foraging areas, etc.), we fully expect that an individual’s or colony’s roosting and foraging areas will not be substantially altered and should not need to abandon their traditional home-range.  Further, given the forested landscape and the standard and guideline, if individuals need to move outside their traditional home-range we expect these individuals to readily find suitable habitat nearby.

Implementation of this standard should greatly reduce the possibility of direct mortality of Indiana bats through the loss of undetected occupied roost trees.  The loss of a small number of undetected occupied roost trees may still occur as potential roost trees are removed for human safety or to accomplish project objectives.  We expect only a few individuals will be injured or killed as a result.

2. Retain all standing dead trees (snags and stubs) and cavity trees unless necessary to cut for human safety or to accomplish project objectives.  Dead trees and cavity trees that are potential roost trees cannot be removed from 4/1-9/30 unless they are evaluated (biological evaluation by biologists) and/or surveyed according to accepted protocols to document non-use by roosting bats.
This is a general standard to be applied in forested habitat (hardwood and pine) throughout the Refuge.  Implementation of this standard will help ensure a supply of potentially suitable roosting habitat for Indiana bats in the short term.  Removing standing dead trees outside the active season for Indiana bats or conducting evaluations will reduce the possibility of occupied roost trees being removed.  The loss of a primary or a high quality secondary roost tree can have reproductive consequences even if cut during the inactive season.  These standards and guidelines ensure that the character of all known maternity areas will not be degraded and suitable roosting and foraging habitats will be retained in these areas.  Therefore, we do not expect any indirect adverse fitness consequences from loss of roost trees in winter.
3. There are no known or historic hibernacula located on the Refuge or within five miles of the Refuge boundary. In the future, should hibernacula be discovered the Refuge will initiate consultation with U.S. Fish and Wildlife Ecological Services Office in Marion, Illinois before forest management occurs within 5 miles of a known hibernaculum.

This standard and guideline will ensure that appropriate forest habitat management is applied to protect the cave and maintain the surrounding habitat should a hibernacula be discovered on or within 5 miles of the Refuge.
4. Pesticides and Biological Treatment – The use of pesticides and biological treatments is allowed following appropriate environmental consideration that indicates use will meet management objectives.  Protective measures will be implemented where needed wherever aquatic pesticides would be used and near stream courses wherever terrestrial pesticides would be used.

Stump treatments with herbicides will be used for control of exotic invasives like tree of heaven (Ailanthus altissima) and mimosa (Albizia julibrissin).  Additionally, herbicides will be used to kill some tree species (e.g., pines) for forest habitat management.  The herbicides proposed for forest habitat management include: Glyphosate (RoundUp), Clopyralid (Transline), Triclopyr amine (Garlon 3A), Triclopyr BEE (Garlon 4), and 2,4-D amine . An analysis of the environmental fate and ecological effects of pesticides proposed for use has been completed and is a part of the administrative record for this consultation.

Indiana bats may be exposed to herbicides through various routes.  Drift from herbicides could result in direct uptake through ingestion, inhalation or dermal absorption.  Herbicides could be ingested through feeding on insects that have ingested the chemicals, through ingestion of water that contains the herbicides and through incidental ingestion of soil that contains the herbicides.  Indirect effects could occur if herbicides impact terrestrial or aquatic insect populations to a significant degree.  The following standard and guideline and best management practices (Appendix B) have been developed to reduce or eliminate the potential for Indiana bat exposure due to herbicide treatments.

With implementation of this standard and the best management practices in Appendix B, the potential for Indiana bats to be exposed to herbicides are practically eliminated.  In addition, insect populations should not be significantly impacted.  Therefore, it is not expected that herbicide use for forest habitat management would have any negative fitness consequences for Indiana bats.

In summary, the above standards and guidelines will maintain the character of potential Indiana bat habitat.  As such, we do not anticipate any negative long-term population fitness consequences for Indiana bats when roost and foraging habitats are affected by forest habitat management activities.  We anticipate direct negative effects (injury or mortality) to roosting individuals from timber harvesting when undetected occupied roost trees are cut.  We expect only roost trees harboring a single or few bats are likely to go undetected, and only a subset of the individuals in these trees will actually be injured or killed.

Fire Management

In general, prescribed fires can have direct and indirect effects on bats. These can be either positive or negative.  The specific fire protocols (e.g., time of year, prescribe burn unit size, burn frequency, juxtaposition of burn units, intensity of burns, etc.) used are the most influential factors in determining the extent and magnitude of effects of fire on Indiana bats.  

Prescribed burns and site preparation/brush disposal burns are proposed to accomplish oak and other vegetation regeneration, reduce hazardous fuels, wildlife habitat management, ecological restoration and maintenance of fire-dependent plant communities.  During the first 5 years the Plan, the Refuge proposes prescribed fire for approximately 800 acres per year.  During the last 10 years of the Plan, the Refuge proposes prescribed fire for approximately 1,200 acres per year.  Prescribed fire will be used in grassland (25%), pine forest (25%) and hardwood forest (50%).  The normal operating season for prescribed burns is from 1 October to 15 April with prescribed burns typically occurring in the fall and spring.  

Prescribed fire can be broken into various components.  This includes fireline construction, ignition and burn, and mop-up operations.  Where possible, natural features (lakes, streams and drainage ways), roads, and trails will be used as fire-breaks.  However, in some cases firelines will have to be constructed.  In general, firelines are constructed by raking 4-8 foot wide swaths.  Machinery is used in some situations and usually no big trees are cleared.  Small numbers of unknown occupied roost trees may be cut during all seasons with most during the spring, summer and fall to construct firelines.  Direct mortality or injury to Indiana bats could occur if a maternity tree is cut, especially if pups are too young to fly.  As discussed above, individuals upon exposure may exhibit a continuum of responses from no response to mortality.

The potential impacts associated with fireline construction are greatly ameliorated by the standards and guidelines developed to protect Indiana bat roosting habitat.  First, for the reasons identified under Forest Habitat Management above, we do not anticipate any negative fitness consequences from traditional roost trees being cut during the inactive season.  Also, given the small amount of habitat impacted by fireline construction, we do not expect a substantial portion of the bat’s home-range to be affected by fireline construction.  Second, we do not anticipate that an occupied primary or secondary roost tree would go undetected, and hence, cut during the active season.  With implementation of Indiana bat standards and guidelines we also do not anticipate that undetected occupied roost trees will be cut during fireline construction.  These standards and guidelines would require that all potentially suitable roost trees be checked for Indiana bat use prior to removal.  Any trees identified as Indiana bat roosting trees can be avoided during fireline construction.

Given the long history of fire in North America (Van Lear and Harlow 2002), bats have most likely evolved to co-exist with the threat of fire.  Jackson (2004) examined bat activity before and after prescribed burns and found that burning had no effect on bat species diversity and abundance.  He did correlate bat diversity and abundance with forest stand density (tree density).  Forest stands with lower stand densities had higher bat diversity and abundance.  These stands were typical of areas that had been subject to prescribed burns that resulted in less cluttered habitats with lower tree densities.  Jackson (2004) found that bat diversity and abundances were highest at 9.0 m2/ha and decreased as forest stand density (as basal area) increased to 20 m2/ha.  In recent work in Arkansas, male Indiana bats were radio tracked to roost sites within recently burned areas.  In this study, over 85% of the located roosts were in forests that were either burned or subject to timber harvests (Carter 2002a).  In West Virginia, a maternity colony was discovered in an area that had been thinned 4-5 years previously and had a wildfire 3 years earlier.  The timber harvest and wildfire decreased the overstory to 25% of its original density (Carter 2002a).  In central Indiana, an Indiana bat maternity roost tree was found in an area that burned every 1-2 years.  When burning, efforts were made to preburn a ring of about 30 feet around the tree to act as a fire break from the regular prescribed burn (Carter 2002a).  It is unclear if the fire created the snag, however, bats continued to use the tree each summer despite annual burning until the tree fell from natural decomposition.  Female evening bats (Nycticeius humeralis) have been radio-tracked to roosts under exfoliating bark in areas in South Carolina that were burned only a few days prior (Carter – unpublished data). [Excerpt from USFS 2005a]

The relatively little research that has examined the effects of fire on bats suggests that bats likely behave in a similar fashion as other highly mobile, flying animals.  Birds are often observed leaving areas currently being burned with little or no mortality to adult animals.  Many often return shortly after the fire has passed through.  Even when exposed to possibly higher predation pressures, it is highly unlikely that bats will remain in the roost if faced with fire and or smoke.  While many bats are faithful to roosts, Indiana bats are quick to abandon them when faced with minimal disturbance, even during daylight hours (Carter – personal observations).  The greatest threat to bats would be during the time when young are not volant.  However, unlike birds, bats are able to carry their young while flying (Davis 1970) which minimizes threat. [Excerpt from USFS 2005a]

While fire has the ability to consume snags (roosting resources), often snags are not consumed or are not consumed entirely.  Additionally, new snags are created as trees are injured or killed by the heat of the fire.  While there may be a short-term direct loss of snag resources, ultimately the creation of snags should offset any loss as a result of the fire.  Burning can also affect insect communities, which in turn can affect food resources for bats.  However, typical burns leave pockets of unburned habitat that act as refuges and sources for insect recolonization.  Given the very high reproductive potential of insects, populations should return back to preburn levels quickly.  The improved habitat should further allow insect populations to increase to densities greater than those found prior to burning (Lyon et al. 2000a and 2000b).  Jackson (2004) found that insects dramatically increased both in terms of density and diversity within stands that were thinned and burned.  Thinned and burned stands had more open canopies allowing for greater amounts of ground cover to establish which increased the food resources for insects, ultimately increasing the insects and food resources for bats. [Excerpt from USFS 2005a]

Ignition of prescribed fire on the Refuge will generally occur with the use of hand-held drip torches.  In general, ignition and burns may result in the loss of potential roost trees or unknown occupied roost trees.  This may result in direct mortality or injury if maternity trees are impacted, especially if pups are too young to fly.  Colonies may abandon the area which would require relocating to another primary roost tree within the home range.  Single roosting bats may also be impacted.  At a minimum roosting activity would be disrupted requiring additional energy expenditures.  Indiana bats may be displaced or killed by the proposed action.  Prescribed fire conducted during the winter may result in the loss of primary and/or secondary maternity roost trees.  Indiana bats would be required to expend extra energy finding new roost trees in the spring.  Roosts may be of decreased quality which could lead to an increased gestation period.  This may lead to displacement, lower pup fitness, lower over-winter survival, and ultimately decreased reproduction.  However, as explained below, the standards and guidelines specific to prescribed burns will make it unlikely that maternity colonies will have direct or indirect negative fitness consequences.  It is also unlikely, that with implementation of the standards and guidelines described below, that males and non-reproductive females will have direct or indirect negative fitness consequences.

The smoke from prescribed fires may or may not cause Indiana bats to flush from the roost, depending on the location on the tree where bats are roosting and on whether or not that area becomes super-heated or is exposed to too much smoke.  Since prescribed fires generally move through an area fairly quickly, this flushing is not likely to significantly alter the habits of Indiana bats, though it may expose them to a slight predation risk.  Indiana bats have been documented switching roosts during the day (Kurta et al. 2002) also suggesting that this flushing may not be a significant risk.  Carter et al. (2002a) suggests that the ability to arouse quickly in summer, and the ability to carry young in flight, combined with the behavior of using multiple roosts, could offset negative impacts of snag roosts being destroyed by fire.  Furthermore, as indicated below, the standards and guidelines make it unlikely for non-flying pups to be directly exposed to smoke.

Prescribed burns may result in temporary decreases in insect abundance.  The potential adverse impacts to Indiana bats would depend upon the time of year when the burns occur and the location.  Prescribed burns conducted in the spring within the home range of maternity colonies may significantly depress insect production.  On the other hand prescribed burns within maternity colony home ranges during the fall are not expected to be as significant as Indiana bats move out of these areas in transit to hibernacula.  The amount of prescribed fire occurring annually on the Refuge is not anticipated to be large enough to significantly decrease or increase insect production in any given year.  
The potential adverse effects associated with prescribed fire are greatly ameliorated through implementation of standards and guidelines for Indiana bats from the Refuge Fire Management Plan (USFWS 2002).  The following is a list of standards and guidelines for Indiana bats applicable to the Refuge for prescribed fire and an explanation of benefits for Indiana bats:

1. Fire Management Plan – To reduce the chances of affecting maternity roosts and foraging habitats of Indiana bats, no prescribed buns shall occur in forest habitat from 1 April – 30 September.  Prescribed burns in grassland habitat between 1 – 15 April will require consultation with and approval by the U.S. Fish and Wildlife Service, Ecological Services Office in Marion, Illinois.

Implementation of this standard and guideline will prevent the potential death of Indiana bats as a result of prescribed fire as this activity will occur primarily when bats are not utilizing forested habitats on the Refuge.  Prescribed burns within grassland habitats could potentially impact Indiana bats if smoke enters forested habitats where bats are present.  However, during 1 – 15 April, Indiana bats are generally migrating enroute to maternity/summer habitats.  They are considered highly mobile at this time and would generally be able to relocate to other habitats.

2. Smoke Management – Smoke-management planning is used to control the effects of smoke emissions and meet air-quality standards.  Prescribed burning will comply with state air pollution regulations.  During prescribed fires, consideration shall be given to smoke-sensitive areas including Indiana bat hibernacula that may lie downwind of the burn.

Implementation of this standard and guideline should ensure that adverse impacts due to smoke are minimized.  There are no known or historic Indiana bat hibernacula located within 5-miles of the Refuge.

Some prescribed fire is anticipated during the winter.  However, most fires would be conducted during the late fall or early spring when Indiana bats are in hibernation.  There are no known hibernacula on the Refuge, so winter fires would not directly impact Indiana bats.  

Prescribed fire may also benefit Indiana bats in many ways.  High intensity fire may create additional snags and potential roost trees for Indiana bats.  Opening the understory would reduce clutter around these potential roost trees improving microclimate diversity and foraging conditions.  In addition, oak regeneration should occur in response to the fire, leading to long-term potential roosting habitat on the landscape.  The benefits would potentially be increased fitness, shortened gestation periods and improved reproductive success.  This could ultimately lead to population stability or increase.

Finally, for some time following prescribed fire, ranging from months to years, insect abundance in the area increases (Jackson 2004).  While this effect may depend on location and/or time of year, it may lead to higher quality and quantity of the insect base and increased feeding success for Indiana bats.  This would lead to an improved energy budget, increased reproductive success and survival, ultimately resulting in population stability or increase.

Mop-up operations include measures to extinguish burning coals and/or trees to preclude fire escape.  Burning trees may be felled for this purpose.  No additional impacts beyond those discussed above are anticipated as a result of mop-up operations.

The Refuge must respond to wildland fires using various suppression techniques.  The Fire Management Plan (USFWS 2002) for the Refuge for wildfire states the following:

3. Wildland fire should be suppressed as necessary, using the full range of suppression strategies applicable to the area in which the fire is burning, in order to protect lives and property.  Wildland fire prevention, detection and suppression, and hazardous fuels reduction are planned based on the Fire Management Plan.  Agreements for fire detection and suppression on Refuge lands by cooperating firefighting agencies must define suppression-action commensurate with established resource-management prescriptions and fire-plans.  All contracts for work should contain clauses or direction that provide for adequate fire protection on or near the work-site.

There is no way to know when and where wildlife fires will occur and what their severity will be, therefore effects are unquantifiable at this time.  Many of the effects, however, are anticipated to be similar to those for prescribed fire.  However, there may be additional effects associated with specific suppression techniques or measures.  The impacts, if any, associated with suppression will be evaluated individually after the emergency situation is addressed.

Integrated Pest Management/Non-Native Invasive Species Control

Integrated pest management may include a mix of both pesticide and mechanical treatments.  Herbicides will be used to control non-native invasive vegetation such as kudzu and garlic mustard.  Such herbicides can have localized impacts to insect populations, particularly if they enter waterways.  Household pesticides will be used for the maintenance and protection of health and safety at buildings, recreation sites, administrative sites and other facilities.  Although insect populations in these areas will be impacted, this is not anticipated to adversely impact Indiana bat as they are not known to forage in these areas.  Persistent chemicals that bioaccumulate are not proposed for use on the Refuge.  

Localized decreases in insect abundance may reduce Indiana bat foraging and feeding success.  In some instances bats may have to travel further to obtain food.  This would disrupt the bats energy budget.  Depending on the time of year and environmental conditions, significant imbalances in their energy budgets can lead to decreased reproductive success for adults and decreased health for pups.
In addition to the use of pesticides, mechanical treatments may be used to control non-native species.  This may include the use of equipment to clear small pockets of vegetation.  This will impact a minor component of the forest habitat on the Refuge and is not anticipated to result in adverse impacts.  Opening up the understory by clearing small pockets of vegetation would benefit Indiana bats by improving foraging conditions and reducing clutter around roost trees.  However, significant positive benefits are not anticipated due to the small amount of forested habitat that would be affected.

With implementation of the following Refuge-wide standards and guidelines from the CCP and the best management practices listed in Appendix B, potential impacts to Indiana bats as a result of integrated pest management and non-native invasive species control are anticipated to be minimal or non-existent:

1. Pesticides and Biological Treatments – The use of pesticides and biological treatments is allowed following appropriate environmental consideration that indicates use will meet management objectives.  Protective measures will be implemented where needed wherever aquatic pesticides would be used and near stream courses wherever terrestrial pesticides would be used.

This measure and the best management practices listed in Appendix B should significantly minimize or eliminate any potential exposure of Indiana bats to the chemicals proposed for use and should significantly minimize any impacts to local insect populations.  Additional site-specific protective measures may be developed appropriate to the specific chemical proposed.

2. The risk of damage from existing non-native invasive species should be reduced through integrated pest management.  Invasion-prevention measures should be implemented to maintain native ecosystems.  Existing populations of non-native invasive species should be eradicated, controlled and/or reduced.  Effects of management activities on the invasion and spread of non-native invasive species should be considered and mitigated, if needed.  Natural areas and lands adjacent to natural areas have the highest priority for the prevention and control of non-native invasive species.

Implementing measures to prevent invasion of and to control/eradicate non-native invasive species will protect the hardwood forest ecosystem upon which Indiana bats depend.  Implementation of integrated pest management practices and non-native invasive species control is not expected to result in any negative fitness consequences for Indiana bats.

Grassland and Early Successional Forest Management

Management activities proposed to manage grassland and early successional forest habitats include prescribed fire, mechanical treatment and herbicides.  Approximately 124 acres of linear forest habitat and 8 miles of hedgerows will be removed to benefit grassland birds.  The forest habitat will be removed with non-commercial treatments and in an opportunistic manner such that not all of the trees will be removed at one time.  

The effects of prescribed fire and the use of herbicides are described above.  Grassland management will involve the loss of 124 acres of linear forest habitat.  The effects of the loss of potential roost trees are similar to the effects discussed above under forest habitat management although on a much smaller scale.  The Indiana bat standards and guidelines discussed under Forest Habitat Management are applicable here and will minimize any potential impact associated with removal of linear forest habitat.  However, the possibility of losing roost trees undetected, but occupied by Indiana bats is possible.  Again, we expect only lesser quality roost trees to go undetected, and thus, only single or a few roosting bats are likely to be exposed to this stressor.

Wetland Management

Most wetland habitat on the Refuge consists of man-made ponds and lakes. Wetlands cover about 6 percent of the Refuge. The majority of these wetlands are bottomland hardwood forests (1,900 acres) and moist-soil units (450 acres). In the future we plan to manage 600-700 acres of moist soil units by constructing 150 to 250 acres of new units. Water levels and vegetation are manipulated to encourage production of waterfowl foods.

Management activities include maintenance of levees and water control structures, water level manipulation, mowing, disking, planting, and control of exotic and invasive plants.

Wetland management activities may involve levee/berm construction or other methods to restore hydrology (e.g., excavation).  The potential effects of the loss of any potential roost trees are similar to the effects discussed above under forest habitat management although on a much smaller scale.  

The Indiana bat standards and guidelines discussed under Forest Habitat Management are applicable here and will minimize any potential impact associated with levee/berm construction.  However, as construction is most likely to occur during the summer, the possibility of losing roost trees undetected, but occupied by Indiana bats is possible.  Again, we expect only lesser quality roost trees to go undetected, and thus, only single or a few roosting bats are likely to be exposed to this stressor.

Restoration/creation of wetland habitats creates conditions favorable for the production of aquatic insects.  Increased insect abundance would benefit Indiana bats by increasing feeding success, thus improving their energy budget.  This could ultimately lead to increased reproduction and/or survival and population stability or increase.
Agricultural Management

The Refuge agriculture program includes about 4,500 acres of row crops (rotation of corn, soybeans, clover) tended by cooperative farmers, about 800 acres of hay fields harvested under special use permits, and about 1,000 acres of pasture grazed under special use permits. A goal of the agriculture program is to provide wildlife habitat, primarily for wintering Canada geese.  In the CCP, the amount of row crops would decrease slightly and the existing acreage of hay fields and pastures would remain about the same.  Management activities include plowing, disking, planting and harvesting of row crops and cutting/bailing of hay.  Cattle are grazed in some areas to control vegetation growth.  Herbicides are used to control weeds and grasses.  In addition, a fungicide is proposed to be used in the event of soybean rust.  

The Refuge agriculture program is the largest source of chemical use (herbicides and fertilizer) on the Refuge.  During 2005, approximately 6000 acres of Refuge agricultural land was treated with 4400 lbs of active ingredient and 120 acres of other Refuge land was treated with 90 lbs of active ingredient.  Use of insecticides is not allowed.  Pesticides proposed for utilization on the Refuge have been evaluated for environmental fate and ecological effects.  This information is part of the administrative record for this consultation.

Indiana bats may be exposed to herbicides through various routes.  Drift from herbicides could result in direct uptake through ingestion, inhalation or dermal absorption.  Herbicides could be ingested through feeding on insects that have ingested the chemicals, through ingestion of water that contains the herbicides and through incidental ingestion of soil that contains the herbicides.  Indirect effects could occur if herbicides impact terrestrial or aquatic insect populations to a significant degree.  The following standard and guideline and best management practices (Appendix B) have been developed to reduce or eliminate the potential for Indiana bat exposure and adverse effects due to herbicide treatments.

4. Pesticides and Biological Treatment – The use of pesticides and biological treatments is allowed following appropriate environmental consideration that indicates use will meet management objectives.  Protective measures will be implemented where needed wherever aquatic pesticides would be used and near stream courses wherever terrestrial pesticides would be used.

With implementation of this standard and best management practices, the potential for Indiana bats to be exposed to herbicides are practically eliminated.  In addition, insect populations should not be significantly impacted.  Therefore, it is not expected that herbicide use for agricultural management would have any negative fitness consequences for Indiana bats.

Recreation and Public Use Management

Recreation Management on the Refuge can be broken down into the following categories:  developed recreation, equestrian/hiking trail construction, and dispersed recreational activity.

Developed recreation areas contain some habitat suitable for Indiana bat use.  However, these facilities are a minor component of the land base on the Refuge.  The amount of habitat within these areas is not expected to change.  Although recreational activities have the potential to disturb roosting Indiana bats, the probability is very low (discountable) based on the amount of area affected by developed recreation.  No additional recreational facilities (e.g., picnic areas, campgrounds) are proposed for development in the CCP.  Therefore, this type of activity is not anticipated to adversely impact Indiana bats.  

Approximately 5 miles of equestrian/hiking trail construction is anticipated in the next 15 years.  Trails are typically constructed in an environmentally sensitive manner, avoiding the loss of large trees.  With implementation of Indiana bat standards and guidelines potential Indiana bat roost trees should be avoided.  Given the small number of potential roost trees that may be affected, it is not anticipated that any unknown, occupied roost trees would be lost.  Thus, this is not expected to be an activity that would result in negative fitness consequences for Indiana bats.  The construction of trails that maintain a canopy can provide benefits for Indiana bats by creating new flight corridors for travel and foraging.  This could lead to decreases in energy expenditures resulting in increased fitness and potentially population stability or increase.
Dispersed recreational activities occur throughout the Refuge, except in the closed areas where some limited recreational activities occur.  This includes hiking, hunting, bird watching, and nature viewing.  Although it is possible that individuals (e.g., hikers) may pass near roost trees with Indiana bats which may result in some disturbance, we do not expect a negative fitness consequence to occur.  Furthermore, given the dispersed nature of these activities compared to the large number of potential roost trees occurring on the Refuge, the likelihood of hikers disturbing roosting bats is extremely low (i.e., discountable). 

Industrial Management
The removal of buildings no longer suitable for occupancy and restoration of these sites to natural habitats may have long-term benefits for Indiana bats by providing additional potential roost trees and foraging habitat.  Having increased roosting sites could lead to improved reproductive success and fitness.  Negative fitness consequences are not expected as a result of this activity.

Wilderness Management

Wilderness management will focus on the restoration of native hardwood forest to replace pine (96 acres) and pine-hardwood (229 acres) forest that occurs in the Wilderness Area and control/eradication of invasive species.  Management activities proposed include forest thinning by killing individual pines (cutting, girdling or injecting herbicide), prescribed burns and implementation of an Integrated Pest Management Plan to be developed.

The effects of these various management activities are described above.  Additional negative fitness consequences are not expected to occur as a result of these activities.  However, Indiana bats are likely to benefit from management activities in the Wilderness Area.  Potential roost trees will be created as trees that are girdled or treated with herbicide die.  This will also result in a more open understory, which reduces clutter and improves foraging conditions.  Finally, the long term restoration of native hardwood forest is anticipated to be beneficial to Indiana bats.  

Soil, Water and Air Management

The Refuge has standards and guidelines that will help maintain soil, water and air quality on the Refuge:
1. Work with farmers to establish buffer strips and keep livestock away from streams and ponds. Continue using current soil and water protection measures in the Refuge farm program: use no insecticides, use only Service-approved herbicides, use minimum tillage practices, and use winter cover crops.

2. Continue cleanup of contaminated sites. Ensure Refuge industrial operations conform to prescribed environmental standards.

3. Refuge forest management activities will be guided by the best-management practices defined by the Illinois Department of Natural Resources Division of Forest Resources (October 2000) and may include streambank restoration and/or stabilization, and management of large woody debris.

Implementation of these Refuge standards and guidelines should help maintain water quality across the Refuge.  This will protect Indiana bat drinking water quality.  

In addition to the above, the Refuge proposes to implement of number of standards and guidelines for air quality and smoke management from the Refuge Fire Management Plan (2002).  The most important relative to Indiana bats are listed below:

1. Emissions from prescribed burning activities must comply with applicable Federal and state standards.  The latest guidelines are in the Interim Air Quality Policy on Wildland and Prescribed Fire (USEPA 1998). 

2. All management-ignited prescribed fires shall be carried out in accordance with the provisions of an approved burning plan, in accordance with manual direction and other appropriate guidelines and direction.

3. Smoke-management planning is used to control the effects of smoke emissions and meet air-quality standards.  Prescribed burning will comply with state air pollution regulations.  During prescribed fires, consideration shall be given to smoke-sensitive areas including Indiana bat hibernacula that may lie downwind of the burn.

Implementation of these refuge standards and guidelines for air quality and smoke management will help protect air quality across the Refuge.  Good air quality is important for overall health of Indiana bats.  No negative fitness consequences are likely to occur.
Land Ownership and Adjustment

Implementation of the CCP could involve some land acquisition (from willing sellers) that will primarily include acquisition of approximately 4,242 acres of land either completely surrounded by or adjacent to the Refuge as part of a boundary modification. The boundary modification would allow the acquisition of in-holdings from willing sellers and move segments of the boundary to coincide with roads that would better define the limits of the Refuge. The boundary modification would increase the efficiency of management, reduce incompatible land uses, and enhance public use opportunities. Such action would have long-term benefits for Indiana bats as new habitat is protected and/or restored over time. 
Right-of-way Management

Special use permits are issued for existing right-of-ways for road repair and maintenance of utilities.  Few, if any, trees would be impacted by the issuance of special-use-permits for maintenance.  In a few instances, new road right-of-ways across the Refuge may need to be cleared of hardwood trees.  However, with the application of Indiana bat standards and guidelines and given the small increment of forested habitat impacted, these activities are not likely to result in negative fitness consequences for Indiana bats.  The potential indirect effects associated with issuing new right-of-way permits cannot be assessed at this stage due to the uncertainty of the kinds of actions that may occur, but are not expected to be significant given past level of activity.
Hazard Tree Removal

Hazard trees are removed as a matter of safety.  These trees may be removed as a part of any of the above referenced management activities.  Hazard trees are often dead trees that are potentially suitable for Indiana bat roosting.  These trees will be evaluated for Indiana bat use prior to being removed, in accordance with Indiana bat standards and guidelines.  Therefore, it is unlikely that an occupied roost tree will be cut.  In addition, this represents a very minute component of potential roost trees located on the Refuge.  For this reason it is not expected that negative fitness consequences for Indiana bats will occur as a result of hazard tree removal.  

Monitoring and Research

Any future monitoring or research of Indiana bat use of the Refuge that includes mist net surveys have the potential to disrupt foraging/feeding behavior.  The energy budget is disrupted as energy is expended to escape the nets and additional time is required for foraging.  This may lead to displacement of individual bats but is not likely to result in direct mortality.  However, some amount of mortality may occur as a result of bats becoming entangled in nets.  

The following Indiana bat standard and guideline applies to future monitoring and research activities for Indiana bats:

1. Personnel conducting mist-netting and other monitoring activities requiring the handling of bats, will be adequately trained by experienced personnel.  Mist-netting procedures developed by Garner and Gardner (1992) or other USFWS approved bat monitoring procedures will be used.  An annual report of bat-monitoring activities and involved personnel will be provided to the Marion, Illinois office of the U.S. Fish and Wildlife Service.  Any bats that are incidentally killed during monitoring will be placed on ice or frozen and brought to the Marion office as soon as possible.  Any incidental taking of Indiana and/or gray bats will be reported to the Marion office within three business days.

Implementation of the standard will ensure that only appropriately trained individuals will conduct monitoring and/or research activities.  This should greatly reduce, but not eliminate, the potential for incidental take associated with monitoring and/or research.
Minerals Management

The Federal Government holds the mineral rights for the majority of the lands within the Refuge boundaries.  These mineral are not proposed for development.  Approximately 1400 acres of private minerals occur on the Refuge.  However, economics for extracting these minerals appear to be extremely prohibitive for the foreseeable future.  Therefore, negative fitness consequences for Indiana bats are not anticipated as a result of minerals management within the 15 year planning period.

Species Response to the Proposed Action

The implementation of the 2006 CCP affords many long-term benefits to Indiana bats.  Some projects may have short term fitness consequences for individuals.  We now assess the implications in terms of populations and species level response to changes in individuals’ fitness.

Hibernating Populations

There are no caves or mines located on the Refuge that serve as Indiana bat hibernacula.  In addition, there are no known or historic Indiana bat hibernacula located within 5-miles of the Refuge.  Therefore, implementation of the proposed plan will have no fitness consequences (either positive or negative) to individual or populations of hibernating Indiana bats.  Therefore, there will be no species level response to hibernating populations.

Swarming, Staging and Migrating Indiana Bats

There are no known or historic Indiana bat hibernacula located on the Refuge or within 5-miles of the Refuge.  Therefore, swarming and staging prior to hibernation is unlikely to occur on the Refuge.  As a result, implementation of the 2006 Plan is not likely to affect these stages of the Indiana bat annual life cycle.

The migratory patterns of Indiana bats using the Refuge are unknown.  What we do know is that many Indiana bats migrate northward to maternity colonies (Gardner and Cook 2002).  The overall forested character of the Refuge will not change as site-specific projects are implemented.  Within shelterwood harvest areas leave trees, including suitable roost trees, will remain.  Snag and cavity management will also ensure that many potentially suitable roost trees will be available across the Refuge.  Foraging opportunities will remain available throughout the Refuge.  Forested corridors are abundant on the Refuge, providing typical commuting corridors.  Timber harvest could occur when Indiana bats are migrating to or from their hibernacula.  Prescribed burning could occur in grassland habitats when Indiana bats are migrating to or from their hibernacula.  There are many potential travel corridors throughout the Refuge.  The probability that a migrating Indiana bat would be encountered, much less injured or killed is very remote.  Hence, no population or species level fitness consequences are expected.

Maternity Colonies

There are no documented maternity colonies on the Refuge.  Surveys conducted in 1999 and 2000 did not document any maternity colonies on the Refuge.  However, the Refuge contains areas suitable for roosting (sufficient to support at least two maternity colonies) and is within the core of the summer range.  Therefore, given these reasons and the long duration of the proposed action (15 years +), it is assumed for purposes of this analysis that two maternity colonies occur on the Refuge.

Protecting known roosts as they are documented, maintaining additional suitable roosts in perpetuity (e.g., snags/cavities) and maintaining small canopy gaps and/or opening the mid-story will benefit maternity colonies on the Refuge.  These benefits can include more foraging opportunities and greater solar exposure for primary or alternate maternity roosts (Krusac and Mighton 2002, Miller et al. 2002).  

Despite these benefits, direct adverse impacts may occur to maternity colonies.  Specifically it is anticipated that cutting of unknown occupied roost trees may occur as a result of forest habitat management, some grassland management activities and some wetland management activities.  In addition, mist netting as part of monitoring and research may also result in direct mortality of Indiana bats.

The probability of removing an unknown occupied roost tree through any management activity on the Refuge is small, but not excluded.  As explained above, we expect only lesser quality roost trees to go undetected.  As these trees are likely to harbor a single or few roosting bats at any given time, it is expected that only small numbers will be affected.  Furthermore, if an unknown occupied roost tree was cut during the maternity season, most of the bats would likely escape unharmed (Belwood 2002, Carter et al. 2002b), however, some may be injured or killed (Belwood 2002), those being most likely non-flying juveniles.  The loss of these lesser quality roosts are not likely to have any indirect negative population-level fitness consequences as the Refuge will not be cutting all of the suitable roost trees in any one area.  Given the forested landscape, suitable roosts are anticipated to be readily available for use by that colony (Kurta et al. 2002).  

It is likely that roosting and foraging opportunities for maternity colonies will increase as a result of the implementation of the 2006 CCP.  Management activities that create small canopy gaps, open up the understory and create a diversity of habitats will mimic the landscape that was available to Indiana bats when their numbers and distribution were greater than they are today (Miller et al. 2002).  Therefore, while small numbers of individual Indiana bats may be injured or killed, it is anticipated that with implementation of the 2006 CCP the overall population-level fitness consequences will be positive for Indiana bat maternity colonies within the action area, and hence, the species as a whole. 

“Summering” Males and Non-reproductive Females

Given the number of Indiana bat hibernacula in southern Illinois and given that some males and non-reproductive females stay near their hibernaculum during the “summer” (non-hibernation season), we would expect that some of the suitable roost trees on the Refuge to be actually occupied at some point by these individuals.

Male and non-reproductive female bats typically roost individually or in small groups.  If an occupied roost tree was cut, it is most likely that an individual Indiana bat using this roost would arouse and fly away from the tree.  It is very unlikely that the bat would stay in the tree and be crushed as the tree landed on the ground, however, injury may occur.  While there is a slight risk of predation if the bat flew during the day, we do not think this risk is significant (Kurta et al. 2002).  Since the Refuge will not be cutting all of the suitable roost trees in any one area, it is likely that suitable roosts will remain available for use by those individuals (Kurta et al. 2002).  

It is also likely that roosting and foraging opportunities for summering individuals will increase as a result of implementation of the 2006 CCP.  Management activities that will create small canopy gaps, open up the understory, and create a diversity of habitats will mimic the landscape that was available to Indiana bats when their numbers and distribution were greater than they are today (Miller et al. 2002).  Therefore, while small numbers of individual Indiana bats may be disturbed, injured or killed, it is anticipated that with implementation of the 2006 CCP the overall fitness consequences for the population in which these individuals belong will be positive, and hence, for the species as a whole as well. 

CUMULATIVE EFFECTS

Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinion.  Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to section 7 of the Act.

Table 6.  Ownership of land within the Refuge action area.

	Owner
	Number of Acres
	% of Total Acres

	Crab Orchard NWR
	45,249
	54

	Private
	34,106
	41

	Southern Illinois University
	2,284
	3

	Shawnee National Forest
	1,431
	2

	Illinois DNR
	710
	<1

	Total
	83,780
	100


Although the majority (54%) of the land within the action area is the Refuge, a large portion (41%) is privately owned (Table 6).  Proportionally, non-Refuge land has less forest (41%) and open water (1%) and more agriculture (46%) and urban/developed areas (10%) than the Refuge (Table 3).  Land use activities on these lands are determined by the owner.  Some land use practices on these properties will benefit Indiana bats, some will have no effect and some will be detrimental.  It is difficult to predict the types of practices that are reasonably certain to occur.

Firewood cutting and private logging on private land are common practices in southern Illinois.  It occurs throughout the year, and therefore, unknown occupied roost trees could be cut.  In most instances Indiana bats may escape, however, some could be injured or killed.  It is impossible to calculate the numbers of Indiana bats that may be impacted by these activities.  These activities also create canopy gaps and edge effects that likely improve foraging habitat and microclimate conditions in roost trees. This may have positive benefits for Indiana bats.  It is unlikely that these activities change the character of the area to such an extent that populations or colonies no longer survive.  

The amount of urban/developed land adjacent to the Refuge has increased in recent years and is likely to continue to increase.  This will likely decrease the amount of forest and agricultural land adjacent to the Refuge.  Although Indiana bats have not been documented in forest lands adjacent to the Refuge, potential habitat is present and Indiana bats likely utilize these habitats.  Clearing of forested land for urban and commercial development occurs at all times of the year.  In most instances Indiana bats may escape, however, some could be injured or killed.  It is impossible to calculate the numbers of Indiana bats that may be impacted by these activities.  More problematic is the long term loss of forested habitat.  However, it is unlikely these activities will change the character of the action area to such an extent that individuals or colonies no longer survive.

Pesticides are applied to agricultural lands in southern Illinois to control insect infestations.  Many of these chemicals end up in waterways and likely affect insect populations.  In addition, some of these chemicals are persistent and may bioaccumulate in the environment.  Therefore, pesticide use may have some significant detrimental impacts on Indiana bats.  However, the scope of this impact is unknown.

CONCLUSION

After reviewing the current status of the Indiana bat, the environmental baseline for the action area, the effects of the proposed 2006 CCP for the Crab Orchard National Wildlife Refuge and the cumulative effects, it is the Service’s biological opinion that the 2006 CCP as proposed, is not likely to jeopardize the continued existence of the Indiana bat.  Critical habitat for this species has been designated at several major hibernacula, however, this action does not affect these areas, therefore, no destruction or adverse modification of critical habitat is expected.

Implementation of the 2006 CCP is likely to result in some adverse fitness consequences for individuals occurring within the action area. These adverse consequences are most likely to be either as injury or death of individual Indiana bats from direct exposure to management actions.  We do not expect these individual consequences will elicit population or species-level effects.  On the contrary, we anticipate the overall beneficial effects of the proposed action will maintain and improve roosting and foraging habitat and hence the fitness of Indiana bats occurring within the action area.  Thus, overall impact on the conservation status of the populations in which these individuals belong to and on the species rangewide is positive.  So, we conclude that the proposed action is not expected to, directly or indirectly, reduce appreciably the likelihood of both the survival and recovery of this species in the wild by reducing their reproduction, numbers or distribution.

INCIDENTAL TAKE STATEMENT
Section 9 of the Act and Federal regulation under section 4(d) of the Act prohibit the take of endangered and threatened species, respectively, without special exemption.  Take is defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any such conduct.  Harm is further defined by the Service to include significant habitat modification or degradation that results in death or injury to listed species by significantly impairing essential behavioral patterns, including breeding, feeding or sheltering.  Harass is defined by the Service as intentional or negligent actions that create the likelihood of injury to listed species, to such an extent as to significantly disrupt normal behavioral patterns which include, but are not limited to, breeding, feeding or sheltering.  Incidental take is defined as take that is incidental to and not the purpose of, the carrying out of an otherwise lawful activity.  Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to and not intended as part of the agency action is not considered to be prohibited taking under the Act provided that such taking is in compliance with the terms and conditions of this Incidental Take Statement.

The measures described below are non-discretionary, and must be undertaken by the Crab Orchard National Wildlife Refuge so that they become binding conditions associated with the various actions or as part of any grant, permit, license or contract issued to an applicant, as appropriate, for the exemption of section 7(o)(2) to apply.  The Crab Orchard National Wildlife Refuge has a continuing duty to regulate the activities covered by this incidental take statement.  If the Crab Orchard National Wildlife Refuge (1) fails to assume and implement the terms and conditions, or (2) fails to require the applicant/contractor to adhere to the terms and conditions of the incidental take statement through enforceable terms that are added to the permit, grant, license or contract document, the protective coverage of section 7(o)(2) may lapse.  In order to monitor the impact of incidental take, the Crab Orchard National Wildlife Refuge must report the progress of the action and its impact on the species to the Service as specified in the incidental take statement. [50 CFR §402.14(I)(3)]

Relationship of Program-level Incidental Take Statement to Project-level Incidental Take Statement

Any future actions proposed under the 2006 CCP that may adversely affect the Indiana bat will require section 7 formal consultation.  These consultations will proceed using the procedures outlined in the “Tiered Consultation Approach” section in the accompanying Biological Opinion (pages 3-4).  A Tier 2 biological opinion will be written for each project that may adversely affect the Indiana bat.  During this Tier 2 consultation, project-specific incidental take, as well as the cumulative amount of take pursuant to implementation of the proposed CCP that has occurred, will be assessed.  Section 9 exemption under the terms of section 7(b)(4) and 7(o)(2) of the Act will be granted, if appropriate.  In these future incidental take statements, reasonable and prudent measures and terms and conditions identified below will be applied, as appropriate.

Amount or Extent of Take Anticipated

In this incidental take statement, we are evaluating the incidental take of Indiana bats that may result from the implementation of the 2006 CCP for the CONWR (loss of occupied roost trees from forest habitat management, grassland management, and wetland management and death of Indiana bats from monitoring/research).  The 2006 CCP is a comprehensive plan level document that allows and guides, but does not authorize site-specific actions to occur.  With the implementation of the 2006 CCP (and all of the standards and conditions within), we expect that some adverse impacts to Indiana bats may occur.  As such, some site-specific projects (i.e., forest habitat management, some grassland management projects, some wetland management projects) and monitoring/research activities, conducted under the 2006 CCP may result in adverse effects to individual Indiana bats that rise to the level of take.  The standards and guidelines and best management practices proposed substantially reduce the potential for adverse effects and incidental take to occur as a result of actions implemented under the 2006 CCP.  Therefore, projects completed under the 2006 CCP that comply with all of the standards and guidelines in the biological assessment (USFWS 2006) and the best management practices developed for pesticide use in many cases would not adversely affect the Indiana bat, therefore, no incidental take would occur in those instances.  However, as described in the Effects section, unknown occupied roost trees could be removed, particularly during forest habitat management, but also during some wetland management and grassland management activities.  Although extremely difficult to predict with certainty, we anticipate no more than one such roost tree would be removed per year on average during the 15 year life of the CCP.  The likelihood of such instances is strongly influenced by timing and location of the activity within the Refuge.  In addition, we believe that no more than two Indiana bats will be killed as a result of monitoring/research activities during the 15 year life of the CCP.

The project period analyzed for the CCP is 15 years.  Therefore, we anticipate that up to 15 occupied roost trees might be removed through forest habitat management, grassland management and wetland management activities throughout the project period, causing possible incidental take of Indiana bats.  Given the information presented in the accompanying biological opinion, it is most likely that males, non-reproductive females and small numbers of reproductive females with young would occupy such trees.

Incidental take of Indiana bats is difficult to detect for the following reasons:  

1. The individuals are small and occupy summer habitats where they are difficult to find;

2. Males and non-reproductive females may roost individually, which makes finding the species or occupied habitats difficult;

3. Reproductive females utilize many alternate roosts, which makes finding the species or occupied habitats difficult;

4. Finding dead or injured specimens during or following project implementation is unlikely;

5. The extent and density of the species within its summer habitat on the Refuge is largely unknown; and,

6. Implemented actions will not affect the entire available habitat within the project area.

Since the number of Indiana bats that may be taken through the implementation of the 2006 CCP cannot be easily monitored and it is unlikely that we would ever notice when an unknown occupied roost tree was cut, it is appropriate to use a surrogate to monitor the level of take that may occur.  We anticipate that take may occur from the loss of an unknown occupied roost tree.

Actions that may cause the removal of potentially suitable snags and/or live trees include forest habitat management, linear forest habitat removal as a part of grassland management, and forest habitat removal as a part of wetland management (e.g., construction of new wetlands).  Incidental take will be monitored using the number of acres of forest anticipated to be impacted.  For commercial timber harvest associated with forest habitat management, this is anticipated to be 400 acres of forest on average annually or 6000 acres total over the life of the CCP.  For forest stand improvement associated with forest habitat management and forest removal associated with grassland management and wetland management, this is anticipated to be 120 acres of forest on average annually or 1800 acres total over the life of the CCP.  Although this surrogate will not give us the number of bats taken, it will provide a threshold in which above those acres we may expect our incidental take estimate to be exceeded.  In addition, we believe that up to 2 Indiana bats may be killed during the project period as a result of monitoring and research activities.

Effect of the Take

In the accompanying biological opinion, the Service determined that this level of expected take is not likely to result in jeopardy to the species or destruction or adverse modification of critical habitat.

The annual incidental take associated with removal of occupied roost trees (see above) spread over 7,800 acres (the surrogate measure to monitor incidental take) constitutes 2.2% of the forested area on the Refuge being affected by activities that may cause incidental take, per year (7,800 acres/15 years ÷ 23,868 forested acres X 100 = 2.2%).  Based on this analysis, an abundance of forested habitat will be available to Indiana bats on the Refuge annually and throughout plan implementation, therefore, the impacts of the incidental take outlined above are small.

Reasonable and Prudent Measures

The Service believes the following reasonable and prudent measures are necessary to minimize the impacts of incidental take of Indiana bats:

1. Decrease possible adverse impacts to Indiana bats due to the removal of suitable roost trees during forest habitat management, grassland management, and wetland management through compliance with the Terms and Conditions set forth below.

2. Monitor the status of Indiana bats on lands managed by the Refuge.

Terms and Conditions

In order to be exempt from the prohibitions of section 9 of the Act, the Crab Orchard National Wildlife Refuge must comply with the following terms and conditions, which carry out the reasonable and prudent measures described above and outline required reporting/monitoring requirements.  These terms and conditions are non-discretionary.

1.To reduce the possible impacts to Indiana bats due to the removal of potentially suitable roost trees from forest habitat management, grassland management and wetland management, the following is necessary:

a. During site specific project planning, the effects of management on suitable roosting and foraging habitat must be considered and such habitat must be maintained or enhanced.  The maintenance and enhancement of Indiana bat habitat can be accomplished through implementation of Indiana bat standards and guidelines and/or implementation of additional site-specific measures as deemed appropriate on a site-specific basis.

2.To monitor the status of Indiana bats on the Crab Orchard National Wildlife Refuge:

a. Develop and implement a program to monitor the extent of use by Indiana bats on the CONWR.  Such monitoring should include the employment of currently accepted techniques used to gather information on the Indiana bat.  Surveys should be prioritized based on the probability of having Indiana bat use and/or more optimal habitat conditions.

b. Habitat use at all sites where Indiana bats are documented on the CONWR should be characterized and quantified at both local and landscape levels using GIS and/or other advanced computer software.

c. Develop and implement methods to determine estimated Indiana bat habitat available before and after site-specific project implementation.  Provide that information in site-specific biological assessments (evaluations).

d. Monitor the number of suitable roost trees available to the species on the CONWR once every five years at a minimum.  The method to monitor the number of suitable roost trees will be developed in coordination with the Marion, Illinois Ecological Services Field Office.

e. The results of monitoring activities shall be provided to the Service’s Marion, Illinois Ecological Services Field Office no later than December 31 of each year.

f. Provide to personnel of the Service’s Marion, Illinois Ecological Services Field Office an opportunity to conduct site visits to evaluate compliance with monitoring requirements.  Site visits will be scheduled by mutual consent of the Refuge and Ecological Services’ staff.

Requirements for Monitoring and Reporting of Incidental Take of Indiana Bats

Federal agencies have a continuing duty to monitor the impacts of incidental take resulting from their activities [50 CFR §402.14(i)(3)].  In doing so, the Federal agency must report the progress of the action and its impact on the species to the Service as specified below.

1. Supply the Marion, Illinois Ecological Services’ Field Office with an annual report, due by December 31 of each year that specifies:

a. The amount of suitable habitat impacted by forest habitat management, grassland management and wetland management activities in the current year and the total impacted since issuance of this Biological Opinion and Incidental Take Statement;

b. Progress and results of any terms and conditions that were required, identified by project; and,

c. The number of live or dead Indiana bats encountered.

2. Care must be taken in handling dead bat specimens that are found to preserve biological material in the best possible condition.

3. Any dead specimens should be placed in a plastic bag and refrigerated as soon as possible following discovery.

4. Upon locating any dead, injured or sick Indiana bats, initial notification must be made to the Marion, Illinois Ecological Services Field Office.  Care should be taken in handling sick or injured individuals and in the preservation of specimens in the best possible state for later analysis of cause of death or injury.

The reasonable and prudent measures, with their implementing terms and conditions, are designed to minimize the impact of incidental take that might otherwise result from the proposed action.  The Service anticipates that during the 15 years of CCP implementation, no more than 15 occupied roost trees will be incidentally taken, or for monitoring practicality, no more than 7,800 acres of activities where suitable roost trees are likely to be removed during the 15 years of CCP implementation.  The Service anticipates that no more than 2 individual Indiana bats may be killed due to monitoring and/or research during the life of the 2006 CCP.

If during the course of this action, this level of incidental take is exceeded, such incidental take represents new information requiring reinitiation of consultation and review of the reasonable and prudent measures provided.  The Refuge must immediately provide an explanation of the cause of the taking and review with the Service the need for possible modification of the reasonable and prudent measures.

CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the Act directs Federal agencies to use their authorities to further the purposes of the Act by carrying out conservation programs for the benefit of endangered and threatened species.  Conservation recommendations are discretionary agency activities to minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to help carry out recovery plans, or to develop information.

The Service recommends that the Refuge implement the following conservation recommendations to benefit Indiana bats:

● In order to develop information on the Indiana bat, cooperate with the IDNR, the North Central Research Station and any other interested agencies to complete a proposed study on the effects of forest management activities on the Indiana bat.  Provide a copy of the annual results of such a study to the Service’s Marion, Illinois Ecological Services Field Office by December 31 of each year.

● Cooperate with the U.S. Forest Service, IDNR, and Southern Illinois University to implement research aimed at understanding movement patterns of Indiana bats roosting in abandoned mines on the west side of the Shawnee National Forest in Southern Illinois.  This should include understanding movement between hibernacula and movement between hibernacula and maternity sites.  Provide a copy of the annual results of such studies to the Service’s Marion, Illinois Ecological Services Field Office by December 31 of each year.

In order for the Service to be kept informed of actions minimizing or avoiding adverse effects or benefiting listed species or their habitats, the Service requests notification of the implementation of any conservation recommendations.

REINITIATION NOTICE

This concludes formal consultation on the actions outlined in the 2006 Comprehensive Conservation Plan for the Crab Orchard National Wildlife Refuge.  As written in 50 CFR §402.16, reinitiation of formal consultation is required where discretionary Fish and Wildlife Service involvement or control over the action has been retained (or is authorized by law) and if (1) the amount or extent of incidental take is exceeded; (2) new information reveals effects of the Refuge action that may affect listed species in a manner or to an extent not considered in this opinion; (3) the Refuge action is later modified in a manner that causes an effect to listed species not considered in this opinion; or (4) a new species is listed or critical habitat designated that may be affected by the action.  In instances where the amount or extent of incidental take is exceeded, any operation causing such take must cease until reinitiation.

APPENDIX A
Crab Orchard National Wildlife Refuge

STANDARDS AND GUIDELINES FOR

INDIANA BAT PROTECTION
- Potential Indiana Bat Roosting Habitat in Refuge Forests

Where large overstory, hardwood trees will be cut from 4/1 – 9/30, mist-netting surveys, exit surveys or other surveys approved by the U.S. Fish and Wildlife Service, Ecological Services, would be done prior to harvest or cutting to identify known roosting habitats.  Mature leave trees in areas where the shelterwood and shelterwood with reserves harvest methods are applied (including throughout the uplands) will include mixtures of the following tree species preferred by Indiana bats for roosting where they exist:  silver maple (Acer saccharinum), bitternut hickory (Carya cordiformis), shagbark hickory (Carya ovata), white ash (Fraxinus americana), green ash (Fraxinus pennsylvanica), eastern cottonwood (Populus deltoides), white oak (Quercus alba), post oak (Quercus stallata), black locust (Robinia pseudoacacia), American elm (Ulmus americana), and slippery elm (Ulmus rubra).

Should a roost site be discovered the Refuge will initiate Tier II consultation with U.S. Fish and Wildlife Service Ecological Services Office in Marion, Illinois before forest management occurs within 5 miles of the site.
- Snags and Cavity Trees

Retain all standing dead trees (snags and stubs) and cavity trees unless necessary to cut for human safety or to accomplish project objectives.  Dead trees and cavity trees that are potential roost trees cannot be removed from 4/1-9/30 unless they are evaluated (biological evaluation by biologists) and/or surveyed according to accepted protocols to document non-use by roosting bats.
- Hibernacula

There are no known or historic hibernacula located on the Refuge or within five miles of the Refuge boundary.  Should a hibernaculum be discovered, The Refuge will initiate consultation with U.S. Fish and Wildlife Service, Ecological Services Office in Marion, Illinois before forest management occurs within 5 miles of a known hibernaculum.

· Pesticides

The use of pesticides is allowed following appropriate environmental consideration that indicates use will meet management objectives.  Protective measures will be implemented where needed wherever aquatic pesticides would be used and near stream courses wherever terrestrial pesticides would be used.

- Non-native Invasive Species
The risk of damage from existing non-native invasive species should be reduced through integrated pest management.  Invasion-prevention measures should be implemented to maintain native ecosystems.  Existing population of non-native invasive species should be eradicated, controlled and/or reduced.  Effects of management activities on the invasion and spread of non-native invasive species should be considered and mitigated, if needed.  Natural areas and lands adjacent to natural areas have the highest priority for the prevention and control of non-native invasive species.

- Prescribed Fire Timing

Fire Management Plan - To reduce the chances of affecting maternity roosts and foraging habitats of Indiana bats, no prescribed burns shall occur in forest habitat from 1 April-30 September.  Prescribed burns in grassland habitat between 1-15 April will require consultation with and approval by the U.S. Fish and Wildlife Ecological Services Office in Marion, Illinois 

- Smoke Management

Fire Management Plan - Smoke-management planning is used to control the effects of smoke emissions and meet air-quality standards.  Prescribed burning will comply with state air pollution regulations.  During prescribed fires, consideration shall be given to smoke-sensitive areas including Indiana bat hibernacula that may lie downwind of the burn.

- Soil and Water Protection

Work with farmers to establish buffer strips and keep livestock away from streams and ponds. Continue using current soil and water protection measures in the Refuge farm program: use no insecticides, use only Service-approved herbicides, use minimum tillage practices, and use winter cover crops.

Continue cleanup of contaminated sites. Ensure Refuge industrial operations conform to prescribed environmental standards.

Refuge forest management activities will be guided by the best-management practices defined by the Illinois Department of Natural Resources Division of Forest Resources (October 2000) and may include streambank restoration and/or stabilization, and management of large woody debris.

- Air Protection

Emissions from prescribed burning activities must comply with applicable Federal and state standards.  The latest guidelines are in the Interim Air Quality Policy on Wildland and Prescribed Fire (USEPA 1998). 

All management-ignited prescribed fires shall be carried out in accordance with the provisions of an approved burning plan, in accordance with manual direction and other appropriate guidelines and direction.

- Monitoring and Reporting

Any surveys for Indiana bats that involve bat handling will require consultation with U.S. Fish and Wildlife Service, Ecological Services, and adequate training of survey crews by experienced personnel. Mist-netting procedures developed by Garner and Gardner (1992) will be used. For surveys that include bat handling, an annual report of bat-monitoring activities and involved personnel will be provided to the Marion, Illinois office of the U.S. Fish and Wildlife Service.
APPENDIX B

PESTICIDE BEST MANAGEMENT PRACTICES

A.  Agriculture Program Management

1. Glyphosate (Roundup) – Best Management Practices

1.  Do not apply at wind speeds greater than 15 mph. If applying at wind speeds less than 3 mph, the applicator must determine if: a) conditions of temperature inversion exist, or b) stable atmosphere conditions exist at or below nozzle height.  Do not make applications into areas of temperature inversions or stable atmospheric conditions.

2.  Only apply this product if the wind direction favors on-target deposition and there are not sensitive areas (bodies of water and forested habitat) within 50 feet downwind.  

3.  Maintain a 50 foot buffer between sprayed areas and surface water.  Surface water includes standing water in wetlands.

4.  Adhere to all applicable label directions.

5.  Refuge staff should conduct spot checks to ensure adherence to best management practices.

2. 2,4-D amine –Best Management Practices

1. Do not apply at wind speeds greater than 15 mph.  If applying at wind speeds less than 3 mph, the applicator must determine if: a) conditions of temperature inversion exist, or b) stable atmosphere conditions exist at or below nozzle height.  Do not make applications into areas of temperature inversions or stable atmospheric conditions.

2. Only apply this product if the wind direction favors on-target deposition and there are not sensitive areas (bodies of water and forested habitat) within 250 feet downwind. 

3.  Maintain a 150 foot buffer between sprayed areas and surface water.  Surface water includes standing water in wetlands.

4. Adhere to all applicable label directions.

5. Refuge staff should conduct spot checks to ensure adherence to best management practices.

3. Clethodim (Select) – Best Management Practices

1.  Do not apply at wind speeds greater than 15 mph.  If applying at wind speeds less than 3 mph, the applicator must determine if: a) conditions of temperature inversion exist, or b) stable atmosphere conditions exist at or below nozzle height.  Do not make applications into areas of temperature inversions or stable atmospheric conditions.

2.  Only apply this product if the wind direction favors on-target deposition and there are not sensitive areas (bodies of water and forested habitat) within 150 feet downwind.  

3.  Maintain a 150 foot buffer between sprayed areas and surface waters.  Surface water includes standing water in wetlands.

4.  Adhere to all applicable label directions.

5.  Refuge staff should conduct spot checks to ensure adherence to best management practices.

4. Dicamba (Banvel/Clarity - Best Management Practices

1.  Do not apply at wind speeds greater than 15 mph.  If applying at wind speeds less than 3 mph, the applicator must determine if: a) conditions of temperature inversion exist, or b) stable atmosphere conditions exist at or below nozzle height.  Do not make applications into areas of temperature inversions or stable atmospheric conditions.

2.  Only apply this product if the wind direction favors on-target deposition and there are not sensitive areas (bodies of water and forested habitat) within 150 feet downwind.  

3.  Maintain a 150 foot buffer between sprayed areas and surface waters.  Surface water includes standing water in wetlands.

4.  Adhere to all applicable label directions.

5.  Refuge staff should conduct spot checks to ensure adherence to best management practices.

5. Dimethenamid/S-Dimethenamid (Frontier/Outlook) - Best Management Practices
1.  Do not apply at wind speeds greater than 15 mph.  If applying at wind speeds less than 3 mph, the applicator must determine if: a) conditions of temperature inversion exist, or b) stable atmosphere conditions exist at or below nozzle height.  Do not make applications into areas of temperature inversions or stable atmospheric conditions.

2.  Only apply this product if the wind direction favors on-target deposition and there are not sensitive areas (bodies of water and forested habitat) within 150 feet downwind.  

3.  Maintain a 150 foot buffer between sprayed areas and surface waters.  Surface water includes standing water in wetlands.

4.  Adhere to all applicable label directions.

5.  Refuge staff should conduct spot checks to ensure adherence to best management practices.

6. Flumiclorac pentyl (Resource) –Best Management Practices

1.  Do not apply at wind speeds greater than 15 mph.  If applying at wind speeds less than 3 mph, the applicator must determine if: a) conditions of temperature inversion exist, or b) stable atmosphere conditions exist at or below nozzle height.  Do not make applications into areas of temperature inversions or stable atmospheric conditions.

2.  Only apply this product if the wind direction favors on-target deposition and there are not sensitive areas (bodies of water and forested habitat) within 50 feet downwind.  

3.  Maintain a 50 foot buffer between sprayed areas and surface waters.  Surface water includes standing water in wetlands.

4.  Adhere to all applicable label directions.

5.  Refuge staff should conduct spot checks to ensure adherence to best management practices.

7. Glufosinate ammonium (Finale/Liberty) - Best Management Practices

1. Do not apply at wind speeds greater than 15 mph.  If applying at wind speeds less than 3 mph, the applicator must determine if: a) conditions of temperature inversion exist, or b) stable atmosphere conditions exist at or below nozzle height.  Do not make applications into areas of temperature inversions or stable atmospheric conditions.

2. Only apply this product if the wind direction favors on-target deposition and there are not sensitive areas (bodies of water and forested habitat) within 250 feet downwind. 

3.  Maintain a 150 foot buffer between sprayed areas and surface water.  Surface water includes standing water in wetlands.

4. Adhere to all applicable label directions.

5. Refuge staff should conduct spot checks to ensure adherence to best management practices.

8. Mesotrione (Callisto) –Best Management Practices

1.  Do not apply at wind speeds greater than 15 mph.  If applying at wind speeds less than 3 mph, the applicator must determine if: a) conditions of temperature inversion exist, or b) stable atmosphere conditions exist at or below nozzle height.  Do not make applications into areas of temperature inversions or stable atmospheric conditions.

2.  Only apply this product if the wind direction favors on-target deposition and there are not sensitive areas (bodies of water and forested habitat) within 50 feet downwind.  

3.  Maintain a 150 foot buffer between sprayed areas and surface waters.  Surface water includes standing water in wetlands.

4.  Adhere to all applicable label directions.

5.  Refuge staff should conduct spot checks to ensure adherence to best management practices.

9. 2,4-D BEE + Triclopyr BEE (Crossbow) - Best Management Practices

1.  Do not apply within 72 hours of predicted rainfall.

2. Apply only under conditions that favor on-target deposition.

3.  Maintain a 150 foot buffer between sprayed areas and surface waters.  Surface water includes standing water in wetlands.

4.  Adhere to all applicable label directions.

5.  Refuge staff should conduct spot checks to ensure adherence to best management practices.

10. Imazethapyr + Imazapyr (Lightning) – Best Management Practices

1.  Do not apply at wind speeds greater than 15 mph.  If applying at wind speeds less than 3 mph, the applicator must determine if: a) conditions of temperature inversion exist, or b) stable atmosphere conditions exist at or below nozzle height.  Do not make applications into areas of temperature inversions or stable atmospheric conditions.

2.  Only apply this product if the wind direction favors on-target deposition and there are not sensitive areas (bodies of water and forested habitat) within 150 feet downwind.  

3.  Maintain a 150 foot buffer between sprayed areas and surface waters.  Surface water includes standing water in wetlands.

4.  Adhere to all applicable label directions.

5.  Refuge staff should conduct spot checks to ensure adherence to best management practices.

11. Propiconazole (Tilt) – Best Management Practices

1. Do not apply at wind speeds greater than 15 mph.  If applying at wind speeds less than 3 mph, the applicator must determine if: a) conditions of temperature inversion exist, or b) stable atmosphere conditions exist at or below nozzle height.  Do not make applications into areas of temperature inversions or stable atmospheric conditions.

2. Only apply this product if the wind direction favors on-target deposition and there are not sensitive areas (bodies of water and forested habitat) within 250 feet downwind. 

3.  Maintain a 150 foot buffer between sprayed areas and surface water.  Surface water includes standing water in wetlands.

4. Adhere to all applicable label directions.

5. Refuge staff should conduct spot checks to ensure adherence to best management practices.

B.  HABITAT AND PEST Management by Refuge Staff

1. Glyphosate (Roundup) - Best Management Practices 

1. Adhere to all applicable label directions.

2. Apply only under conditions that favor on-target deposition.

2. 2,4-D amine – Best Management Practices

1. Maintain a 150 foot buffer between sprayed areas and surface water.  Surface water includes standing water in wetlands.

2. Apply only under conditions that favor on-target deposition.

3. Adhere to all applicable label directions.

3. Dicamba/2,4-D – Best Management Practices

1. Maintain a 150 foot buffer between sprayed areas and surface water.  Surface water includes standing water in wetlands.

2. Apply only under conditions that favor on-target deposition.

3. Adhere to all applicable label directions.

4. Triclopyr amine (TEA, Garlon 3A) – Best Management Practices

1.  Do not apply within 72 hours of predicted rainfall.

2. Apply only under conditions that favor on-target deposition.

3.  Adhere to all applicable label directions.
5. Triclopyr butoxyethyl ester (TBEE, Garlon 4) – Best Management Practices

1. Maintain a 300 foot buffer between sprayed areas and surface water.  Surface water includes standing water in wetlands.

2.  Do not apply within 72 hours of predicted rainfall.

3. Apply only under conditions that favor on-target deposition.

4. Adhere to all applicable label directions.

6. Imazapic (Plateau) – Best Management Practices

1.  Do not apply at wind speeds greater than 15 mph.  If applying at wind speeds less than 3 mph, the applicator must determine if: a) conditions of temperature inversion exist, or b) stable atmosphere conditions exist at or below nozzle height.  Do not make applications into areas of temperature inversions or stable atmospheric conditions.

2.  Only apply this product if the wind direction favors on-target deposition and there are not sensitive areas (bodies of water and forested habitat) within 50 feet downwind.  

3.  Maintain a 150 foot buffer between sprayed areas and surface waters.  Surface water includes standing water in wetlands.

4.  Do not apply within 48 hours of predicted rainfall.

5.  Adhere to all applicable label directions.

7. Clopyralid (Transline, clopyralid amine salt formulation) – Best Management Practices

1. Maintain a 150 foot buffer between sprayed areas and surface water.  Surface water includes standing water in wetlands.

2. Apply only under conditions that favor on-target deposition.

3. Adhere to all applicable label directions.

C.  AQUATIC HABITAT AND FISHERIES MANAGEMENT BY IDNR

1. Diquat dibromide (Reward) – Best Management Practices

1. Limit application to one-third to one-half of the dense weed areas in a water body and prohibit subsequent applications for two weeks.

2.  Do not spray under conditions where drift into nontarget areas is likely to occur.

3. Minimize the area of application to that only absolutely necessary
4.  Adhere to all applicable label directions.
2. Rotenone - Best Management Practices

1.  Do not spray under conditions where drift into nontarget areas is likely to occur.

2. Minimize the area of application to that only absolutely necessary
3.  Adhere to all applicable label directions.
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