conservation in unconventional spaces - bat habitats
SHAKER TRACE NURSERY, GREAT PARKS OF HAMILTON COUNTY
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Historically, facilities occupied by bats have been designed and constructed
with the intent of evicting the animals through a variety of exclusion
methods, largely due to the human health concerns associated with bat
exposure. However, steep global declines in bat populations and a better
understanding of their ecological value have made it clear that these species
require greater protection. There are alternatives to wholesale eviction,
including the ability for bats and people to safely co-inhabit structures.

At Shaker Trace Nursery, Great Parks of Hamilton County envisioned
the adaptive reuse through preservation of an over 100-year-old barn,
transforming it into a new education and event programming space. For Existing barn interior
over two decades, the barn was utilized for seed drying and the general used for seed drying

operations of their native seed nursery. Over time, the barn also became
home to a colony of bats. With the vision for adaptive reuse, the project
team was presented with a challenging opportunity to embody Great Park’s
conservation mission by reimagining the barn to support a bat habitat.

Close collaboration between the Great Parks’ Conservation team, a Bat
Ecologist with the University of Cincinnati, Pepper Construction, and emersion
DESIGN resulted in a plan to renovate the barn into a co-inhabited facility.

While there is extensive research on ways to exclude bats, far fewer studies
examine how to accommodate them while maintaining safe human
occupancy. Shaker Trace now serves as that case study.
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early due diligence

The existing barn is a central feature to the campus and project. Originally
built in the 1880s by the Christian Moerlein Company for drying hops, Great
Parks acquired the property in the early 1990’'s and used the barn for drying
and storing native seeds.

The louvers in the north and south side of the building were open as originally
intended. Bats used these openings, and probably other crevices, to enter and
exit the barn. According to Great Parks staff, the bats have been inhabiting
the barn for as long as they can recall during their ownership of the property.

During the project planning process, the team collaborated to research
best practices. An environmental consultant, S&ME, was engaged to
assess existing bat species through a series of auditory surveys (through
EnviroScience, Inc.), and guano testing (through the Northern Arizona
University's Bat Ecology & Genetics Lab). The findings determined that only
Eptesicus fuscus - also known as Big Brown Bats - inhabited the barn, with a
minor subset of other species likely foraging nearby. Although Big Brown Bats
are not currently listed as threatened, endangered, nor on watch lists, Great
Parks leaned into their mission as forward-looking leaders in conservation,
and challenged the project team to explore design solutions that integrated
bat habitat as part of the design.
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design

emersion DESIGN analyzed the existing structure and proposed a completely
new exterior building envelope to enclose, preserve, and seal the existing barn.
This approach introduced a new, modern building envelope that creates
an energy efficient shell, reducing the building’s EUI (energy use intensity)
and lowering overall mechanical and electrical demands. It also made
it possible to retain the original wood plank barn cladding as the finished
interior, preserving the character and history of the structure. The project also
included a structural upgrade from agricultural to assembly occupancy.

Team collaboration determined that the best strategy for reimagining the bat
habitat was to preserve the southern ceiling volume as the primary habitat,
while integrating bat boxes along the northern elevation. This ensures the
bats will have access to warmer and cooler spaces throughout their season.

To ensure healthy indoor air quality for humans, the emersion team designed
a full environmental and air-barrier system separating human-occupied
spaces from the bat habitat zone, creating complete mechanical and
physical separation to isolate any harmful exposure to bat guano.
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construction

During the design process, Pepper Construction leaned into the construction
sequence and schedule to accommodate the bats’ use of the barn. In
addition to the standard milestones for other new construction projects on
campus, the team identified critical path dates that aligned with the bats’
migration patterns and seasonal roosting timeline. Knowing the bats would
be sensitive to construction activity, the team identified October 2024 as the
critical start date and required the bat habitat to be substantially complete
by Spring 2025, when the bats returned to their annual roosting location.

monitoring

Daily monitoring of the bat's activity was critical as construction began
in the fall of 2024. Initial construction activities were held off until it was
clear the vast majority of the bats had left the site for their late fall/winter
migrations. Pepper’s team prioritized the substantial completion of the bat
habitat portion of the barn’s renovation over the course of the winter to avoid
disturbing the bats once they returned. As spring began, visual inspections,
trail cameras, temperature loggers, and emergence surveys were used daily
to monitor the returning migration.

success

The bats officially returned in Spring 2025 and began roosting in the
reimagined bat habitat. Trail cameras confirm their presence, track and
monitor their activity, and are used by the Great Parks team to periodically
observe the bats in their new habitat.

As a result of this project, Great Parks has blazed a new trail in conservation
and anticipate using the bat habitat as an interpretive education tool within
their newly renovated space. It will serve as a remarkable case study for the
inventive incorporation of habitat in construction and renovation projects.

Bat habitat enclosure during
construction, courtesy of Great Parks

Monitoring bats in their new space,
photos courtesy of Great Parks

page 4



conservation in unconventional spaces - bat habitats

New exterior envelope over existing barn, louvers for bat habitat access
and maintenance access for cleaning and monitoring
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