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Summary: Standard guidance on this subject appears still to rely on the key documents 
identified by the “previous research” summary of the Need Statement, particularly the BCI 
guidelines and the 2011 Caltrans report “Acoustic Deterrence of Bats”. Studies in the past 
seven years have focused either on 1) evaluating the relative attractiveness of varying kinds of 
bridges to bats or 2) encouraging bats’ use of bridges in sustainable ways. A project focused on 
developing permanent means for non-destructive bat exclusion, as opposed to temporary 
removal, would appear to offer a new contribution to the literature. 
 

Results 
(in order of relevance) 

 
Title Best management practices for bat species inhabiting transportation infrastructure 

Source Report of the WNS Conservation and Recovery Working Group 

URL http://www.ct.gov/dot/lib/dot/documents/dpolicy/waternoisecompliance/helpfuldesig
n/Bat_BMP's.pdf 

Abstract [from the Introduction] [T]he WNS Conservation and Recovery Working Group 
identified the need for comprehensive best management practices (BMP’s) to 
minimize negative impacts to local bat communities during operational and 
maintenance activities at transportation infrastructure (e.g., bridges, culverts). 
Although applicable to every bat species, these measures were developed 
specifically to protect those species whose populations have declined significantly 
due to WNS. As such, this document addresses concerns relative to bat occupancy, 
and outlines methods to minimize colony disturbance and the further expansion of 
WNS. … These BMPs emphasize surveys, humane eviction and exclusion 
techniques, protocols for WNS and mitigation and compensation measures. 

Date 2015 
 
Title Research for the AASHTO Committee on Environment and Sustainability, task 

102, artificial bat roost mitigation designs and standardized monitoring criteria 

Source Current TRB research project, expected completion 5/2019 

URL http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=4098 

http://www.ct.gov/dot/lib/dot/documents/dpolicy/waternoisecompliance/helpfuldesign/Bat_BMP's.pdf
http://www.ct.gov/dot/lib/dot/documents/dpolicy/waternoisecompliance/helpfuldesign/Bat_BMP's.pdf
http://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=4098
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Abstract Bridges are an important resource for bat roost habitats in many states across 
the U.S., primarily due to increasing pressures from forest habitat loss, wildfire, 
and spread of white-nose syndrome. The Indiana bat and the northern long-eared 
bat are listed as Federally Endangered and Federally Threatened under the 
Endangered Species Act (ESA), respectively. Given requirements within the 
ESA, a better understanding of artificial bat roost designs, long-term maintenance 
needs, criteria for monitoring success, and best design practices is needed to 
guide mitigation decisions made by transportation professionals. Information is 
available on existing bridge designs and bat roost use and features. However, an 
analysis of transportation structures and site-specific factors that influence the 
performance of bat roost mitigation is needed.   The purpose of this research is 
to conduct an analysis of transportation structures and site-specific environmental 
factors that influence the performance of bat roost mitigation in order to inform 
best mitigation design practices, and to develop a manual of best design 
practices. Tasks include: Task 1: Gather background data via lit review and 
interviews with key professionals on key microhabitat and site criteria that 
influence the use of on-site (bat houses installed within or mounted to bridge/box 
culvert structures) and offsite (standalone bat houses) artificial bat roosts. Cost 
information for design, construction, and maintenance of various mitigation 
designs will also be collected. The effects of recent developments in bridge 
design and construction methods upon bat roost mitigation designs will be 
described. Task 2: Conduct a comparative performance analysis of bat roost 
designs comparing structure types, site-specific conditions, monitoring 
opportunities, and costs for typical mitigation goals (re-establishing colonies after 
construction, providing habitat for maternity colonies, providing evidence of 
occupancy for target species, any unique needs for threatened or endangered 
species). Task 3: Prepare a Best Design Practices Manual that includes the 
results of Task 1, compilation of monitoring data, and the comparative 
performance analysis. 

Date 2018 
 
Title Most likely bridges as roosting habitat for bats: A study for Iowa 

Source Transportation Research Record: Journal of the Transportation Research 
Board, 2018, 10pp. 

URL http://dx.doi.org/10.1177/0361198118758649 

Abstract Bats play an important role in the natural balance of many ecosystems. There 
has been a growing concern about the bat population in the United States, mainly 
because of white-nose syndrome (WNS). The primary objective of this work was 
to better understand what types of bridges are the most likely to be used by bats 
as roosting locations. In one of the most comprehensive studies in the United 
States to date, 517 structures in the state of Iowa were inspected for evidence of 
bat roosting. Logistic regression models were fitted to identify structure, land 
cover distribution, and predicted bat species distribution characteristics that 
increase the probability of bat roosting. The final model indicated that probability 
of bat roosting on bridges increases under the following conditions: structures are 
prestressed concrete continuous, prestressed concrete or steel continuous; 
increased superstructure height above ground; increased superstructure depth; 
increased wetland coverage within a 0.1-mile radius of the structure; and 
increased number of potential bat species present at the location. The findings 

http://dx.doi.org/10.1177/0361198118758649
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show that bridge characteristics, combined with land cover and bat species 
distribution data, are significant for higher probabilities of bat roosting. This 
information can be useful to transportation agencies as they plan bridge 
maintenance and renewal and can also help conservation efforts targeted toward 
bats. It is thought that the integration of objective, geospatial land cover data with 
potential bat presence data, and estimation of quantitative and relative influence 
of variables on probability of bat roosting are unique to this study. 

Date 2018 
 
Title Surveys for Northern Long-Eared Bat use of Nebraska bridge structures 

Source Nebraska Department of Roads research project, seemingly unpublished 

URL none found 

Abstract In December 2013, the U.S. Fish and Wildlife Service (USFWS) proposed listing 
the northern long-eared bat (Myotis septentrionalis) (NLEB) under the 
Endangered Species Act (ESA) (87 Stat. 884, as amended; 16 U.S.C. 1531 et 
seq.) as federally endangered. The State of Nebraska is located within the known 
range of this species. The final listing decision is expected in April 2015. At this 
time, very little is known about this species habitat use in Nebraska. During the 
winter, NLEBs predominately hibernate in caves and abandoned mine portals. 
During the summer, NLEBs typically roost singly or in colonies in cavities, 
underneath bark, crevices, or hollows in both live and dead trees and/or snags. 
Males and non-reproductive females may also roost in cooler places such as 
caves and mines. Occasionally, NLEBs have been documented roosting in man-
made structures, such as buildings, barns, bridges, and culverts during the 
summer, particularly when suitable tree roosting sites are unavailable. They 
forage for insects over water, forest clearings, and under tree canopies in upland 
and lowland woodlots and tree-lined corridors. Because little is currently known 
about this species use of bridges and culverts, USFWS is concerned that 
Nebraska Department of Roads (NDOR) actions to repair or replace bridge and 
culvert structures may harm NLEB. Experts have hypothesized that the bridge 
and culvert structures in Nebraska are too dry and cold to contain the necessary 
moisture and temperature regimen desired by Nebraska bat species for roosting. 
Once the species is listed, NDOR will be obligated under ESA to avoid “take” of 
the species. More information is needed to determine if this species of bat is using 
NDOR bridge and culvert structures and if additional measures would be needed 
during construction of these structures to avoid “take” of the species. The 
objective of this study is to identify if bats are using NDOR bridge and culvert 
structures and if they are, what types of structures are being utilized for roosting. 
The results of the study would help project biologists and planners better 
understand what types of impacts, if any, bridge and culvert construction may 
have on a soon-to-be protected species and help drive decisions on how to best 
avoid impacts to the NLEB to remain in compliance with ESA. 

Date 2016 
 
Title Environmental factors influencing the status and management of bats under 

Georgia (USA) bridges 

Source 2013 International Conference on Ecology and Transportation (ICOET 2013), 
2013, 9pp. 
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URL http://www.icoet.net/ICOET_2013/documents/papers/ICOET2013_Paper207B_Cle
veland_Jackson.pdf 

Abstract More than half of the bat species found in the United States are endangered or 
declining in numbers due to various factors, including the recent devastating effects 
of White-nose Syndrome. Another critical factor affecting bat populations has been 
the disappearance of satisfactory habitat for bats, including their natural roosts. As a 
consequence of natural roost loss, bridges and culverts are becoming increasingly 
important as roosting alternatives to bats. A preliminary study conducted by Bat 
Conservation International clearly illustrated that bridges and culverts used as 
roosts, particularly day roosts, must possess certain characteristics to attract bats, 
otherwise all bridges would support bat populations. The purpose of this study was 
to determine roost selection preferences of bats utilizing Georgia bridges, specifically 
identifying those structures being utilized as bat roosts as well as the characteristics 
that make a bridge a suitable roost site. During a period spanning August 2003 
through April 2005, 540 randomly selected bridges located in 136 Georgia counties 
were surveyed. Within this sample, 55 bridges were identified as currently or 
previously occupied by roosting bats. Numerous bridge construction and surrounding 
habitat characteristics of roost and non-roost bridges were compared in an effort to 
identify bat roosting preferences. The data from this study suggest that bats prefer 
to roost in bridges primarily constructed of concrete materials with open crevices. 
Roost bridges were most frequently surrounded by woodland/riparian habitat, though 
some were also found surrounded by residential dwellings, commercial areas, open 
farms, and ranch lands. 

Date 2013 
 

http://www.icoet.net/ICOET_2013/documents/papers/ICOET2013_Paper207B_Cleveland_Jackson.pdf
http://www.icoet.net/ICOET_2013/documents/papers/ICOET2013_Paper207B_Cleveland_Jackson.pdf

