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1 INTRODUCTION 

As part of the Bruce Freeman Rail Trail Phase 11B Project (Project), the Massachusetts Department of 
Transportation (MassDOT) constructed a wildlife tunnel crossing where the Rail Trail crosses State Route 
2 in the Town of Concord, Massachusetts (Site) (see Study Area, below). The tunnel consists of a precast 
concrete box culvert ±7feet (ft) wide by ±5ft tall with ±1-ft of native substrate on the bottom. 
Construction of the tunnel was completed in the winter of 2021. 

The Project received an Order of Conditions (OOC) from the Concord Conservation Commission 
(Commission) for impacts to resource areas regulated under the Massachusetts Wetlands Protection Act 
(M.G.L. c. 131 § 40) (WPA) and its implementing regulations (310 CMR 10.00 et seq.) as well as the 
Town of Concord Wetlands Protection Bylaw (Art. 43 of 2009 Town Meeting, as amended) (Bylaw) and 
its implementing regulations (Art. 59 of 2010 Town Meeting). 

The final monitoring protocol proposed by SWCA Environmental Consultants (SWCA) (Appendix A) 
was approved by the Town on March 19, 2020. As part of that Plan, two camera traps and two track beds 
were installed at either end of the tunnel. Further details describing the implementation of the monitoring 
plan are included in Section 3, Methods. Monitoring of the wildlife tunnel is to occur for up to three 
years. This is the first year of monitoring and shall serve as the Year 1 monitoring period.  

The following sections detail the study area, monitoring methods, monitoring results, and 
recommendations for the following monitoring seasons. Also included as appendices are the completed 
track bed and road mortality data sheets as well as representative photos from the monitoring events 
including photos of the study area, track bed/camera trap set-ups, camera captures, and wildlife sign. 

 
2 STUDY AREA 

The wildlife tunnel crossing is located ±800-linear feet (lf) east of the Massachusetts State Police 
Mounted Unit (located at 50 Wetherbee St, Acton, Massachusetts) and ±240-lf west of Nashoba Brook 
where Route 2 crosses the Bruce Freeman Rail Trial (located at approximately 42.469240, -71.407439) 
(see Figure 1, Appendix B). The study area includes the area within the wildlife tunnel as well as an area 
±25-lf perpendicular from the edge of pavement and extends ±500-lf in each direction (i.e., east and west) 
on both the north and south sides of Route 2 for a total of ±1,000-lf on each side of the tunnel (see Figure 
2, Appendix B). The study area also includes a similarly situated area ±1,000-lf within the east and west 
travel lanes of Route 2 and the median.  

3 METHODS 

Following approval of the Plan and subsequent construction of the wildlife crossing, post-construction 
monitoring of the wildlife tunnel began in March 2022. The two camera traps were installed on March 4, 
2022, and the bounds of the road mortality surveys were demarcated. The two track beds were installed 
on April 14, 2022. 
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3.1 Track Beds 

3.1.1 installation 

Two track beds were installed at the wildlife tunnel, one at each end of the tunnel entrances (i.e., the north 
and south entrances). Each track bed was constructed from pressure-treated 2x4 lumber and assembled 
with weather resistant galvanized 90-degree angle brackets and deck screws. Originally, track beds were 
meant to span the ±7-ft width of the tunnel entrance and extend inward from the entrance ±6-ft, as 
described in the Plan. The south track bed required a field change in construction location due the 
dimensions of the tunnel entrance approach which prevented the track bed from being constructed flush 
with the entrance of the tunnel. Instead, the south track bed was installed ±6-inches (in) inside the south 
entrance. The beds were filled with ±3-in of very fine sand such that the top of the sand was within ±0.5-
in from the top of the track bed frame. After the sand was evenly spread, a soft-bristled broom was used 
to smooth the surface of the sand (i.e., “set” the track beds), being careful not to accidentally transfer soil 
or other debris into the sand bed or otherwise disturb or leave stray imprints on the prepared sand. 

3.1.2 Monitoring and Data Collection 

Monitoring of the track beds occurred for approximately eight weeks between April 13 and June 15 in 
2022 and will continue until 2024 (i.e., three years).  

While the track beds were deployed, monitoring occurred twice per week. Monitoring events were 
scheduled with regular, evenly spaced intervals between efforts with approximately three to four days 
between each event. Scheduling considered anticipated weather events that could have damaged track 
retention (e.g., rain). The track beds were set prior to the beginning of each monitoring event by removing 
any debris (e.g., leaves, weeds, etc.) and lightly brushing the surface of the sand with a soft-bristled 
broom to smooth the surface of the sand and clear any existing impressions. Each individual track path or 
other wildlife sign (e.g., scat, feathers, etc.) captured within the track beds was photographed with a 
photomacrographic scale placed adjacent to the sign during each monitoring event. Care was taken not to 
impact tracks before they were recorded.  

Track paths and sign were identified to species level when possible or characterized according to similar 
group (e.g., rodent, canine, salamander, etc.). A degree of certainty ranging from 1 (uncertain) to 4 (very 
certain) was assigned to each track path or sign. Tracks were identified utilizing methods described in 
Rezendez (1999) and/or Lowery (2006). The number and direction of each path and sign was also 
recorded for each track bed by sketching the general location and path of each track on a bed-specific 
datasheet (Appendix C). In addition to recording tracks and sign within the track beds, signs of wildlife 
immediately adjacent to the beds was recorded. An overall picture of each track bed was taken at the 
beginning of each monitoring event. After each track and sign was identified and photographed, the track 
bed was re-set for the next monitoring event.  

Following completion of the track bed survey window, data collected was analyzed for crossing rates by 
comparing the number of individuals identified at each crossing to the number which crossed both track 
beds within the survey period (i.e., between each monitoring event), therefore assumed to have 
successfully crossed the tunnel. An “attempt” is defined as an individual that approaches the tunnel but 
does not enter or successfully cross. Individuals who were seen entering and exiting the same entrance 
were also counted as attempts.  
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3.2 Camera Traps 

3.2.1 Installation 

Camera traps were mounted at each entrance to the tunnel in concert with the track beds. Each camera 
trap was installed near the top of the tunnel and angled slightly down and across the associated track bed. 
Cameras faced down the length of the tunnel as much as practicable so that only animals within the tunnel 
will be captured. Each camera trap consisted of a Reconyx HP2X Hyperfire 2 Professional Covert 
Infrared (IR) Camera secured in a Reconyx Hyperfire 2 Heavy Duty Security Enclosure and locked with a 
shackle-protected padlock. The security housing was attached to a heavy-duty swivel mount and attached 
via a pressure-treated lumber mounting block affixed to the tunnel wall with heavy duty construction 
adhesive.  

Cameras were programmed to capture five mages in rapid-fire succession every time the IR sensor was 
triggered. Each camera was powered by lithium batteries and utilized a minimum of a 32-gigabyte (GB) 
SanDisk (SD) card.  

3.2.2 Monitoring and Data Collection 

Camera traps were deployed from March 4, 2022, to November 3, 2022. Inclement weather prevented 
cameras from being deployed on March 1, 2022 as originally planned.   

Between March 4 and April 15 as well as June 15 to November 3, the camera traps were monitored once 
every two weeks. While the track beds were deployed (e.g., April 13 to June 15), camera traps were 
monitored concurrently with the track bed monitoring twice per week. During each monitoring event, the 
existing SD cards in the cameras were exchanged with an empty card. The silica desiccant packet in each 
camera trap was replaced (as needed) and each camera setup was inspected to ensure the camera was in 
good working condition. Captured images were downloaded and sorted by monitoring event, capture date, 
species, individual, and direction of travel.  

3.3 Road Mortality Surveys  

The bounds of the survey area were conspicuously flagged with fluorescent polyvinyl surveyor tape aid in 
locating the limits of the survey area in future survey efforts. Flagging was hung at eye level and attached 
to sturdy branches or trunks of woody vegetation whenever possible. Flagging was hung at the beginning 
of the monitoring season (i.e., March 4) and refreshed as needed throughout the survey season.   

The road mortality survey was completed during each monitoring event for camera traps and track beds, 
documenting all wildlife sign observed within the survey corridor including not only remains, but also 
visual observations of live individuals, tracks, scat, feathers, nests, eggs, songs/call, or other identifiable 
sign. All sign was identified to species whenever possible. If sign was not able to be identified to species, 
it was identified by similar group (e.g., rodent, canine, etc.). Each sign was assigned a level of certainty 
ranging from 1 (uncertain) to 4 (very certain) and its location sketched on a datasheet. The survey was 
divided into four quadrants with the wildlife tunnel serving as the central axis. The west bound lane of 
Route 2 and median was included in the northern quadrants while the east bound lane was included in the 
southern quadrants.  
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4 RESULTS 

4.1 Track Beds 

In total, four unique species were identified, as shown below in Table 1. The most frequently documented 
species was the Virginia opossum (Didelphus virginiana), with a total of 27 track paths. Common 
snapping turtle (Chelydra serpentina), human (Homo sapiens), and racoon (Procyon lotor) tracks were 
recorded as well but at a much lower frequency than the opossum.  

Both track beds were crossed with similar frequency, with the north track bed recording 14 track paths 
and the southern track bed recording 18 track paths. Track paths north (n=19) were slightly more common 
than track paths south (n=13). Although there were 32 track paths, only 13 successful crossings were 
recorded by two of the four observed species (i.e., Virginia opossum and raccoon). Virginia opossum 
successfully crossed the tunnel 12 times (6 north and 6 south) while common snapping turtle successfully 
crossed once heading north. Table 2 summarizes successful tunnel crossings. 

Table 1. Summary of Track Bed Utilization 

Taxonomic Name Common Name North Track Bed South Track Bed Total 

    N S N S N S 

Reptiles        

Chelydra serpentina Common snapping turtle 1 0 1 0 2 0 

Mammals 

      
  

Didelphus virginiana Virginia opossum 6 6 9 6 15 12 

Homo sapiens Human 0 0 2 0 2 0 

Procyon lotor Raccoon 0 1 0 0 0 1 

Total   7 7 12 6 19 13 

4.2 Camera Traps 

Table 3 summarizes the successful capture of the two camera traps. In total, 16 unique species were 
captured by the camera traps. The most common species captured was a member of the deer-mice genus 
(Peromyscus sp.). Song sparrow (Melospiza melodia), Virginia opossum, eastern cottontail (Sylvilagus 

floridanus), eastern chipmunk (Tamias striatus), and human, were frequently observed. American robin 
(Turdus migratorius), gray catbird (Dumatella carolinensis), brown rat (Rattus norvegicus), and raccoon 
were less frequently observed. Rare occurrences included common snapping turtle, painted turtle 
(Chrysemys picta), European house sparrow (Passer domesticus), eastern coyote (Canis latrins), 
woodchuck (Marmota monax), American mink (Neovision vision), and eastern meadow vole (Microtus 

pennsylvanicus). 

No significant difference in direction of travel was observed; a similar number of species were moving 
north (n=12), south (n=12), or attempting to cross the tunnel (n=13). Both camera traps were crossed with 
similar frequency like the track beds (north: n=71, south: n=76). However, the number of attempted 
crossings was greater than movements north or south (n=128). Species that frequently attempted to cross 
the wildlife tunnel included American robin and song sparrow; most of the attempted crossings were by a 
member of the field-mouse family (n=45) at the southern camera trap. No significant difference in 
direction of travel was observed for common snapping turtle, painted turtle, raccoon, opossum, brown rat, 
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eastern coyote, or eastern chipmunk. Eastern cottontail traveled south (n=19) more frequently than north 
(n=14). Woodchuck were only observed moving north (n=4).  

The two camera traps were crossed with different frequencies with the north trap recording 118 captures 
and the southern trap recording 156. The southern trap had 32% more captures than the northern trap. The 
camera traps recorded a total of 27 successful crossings (north: n=12, south: n=15) by eight different 
species. Eastern cottontail (n=13) and Virginia opossum (n=7) crossed most frequently. The remaining 
species such as the brown rat (n=1) successfully crossed infrequently. Table 2 provides a summary of 
successful tunnel crossings. 

Table 2. Summary of Successful Tunnel Crossings 

Taxonomic Name Common Name Track Beds Camera Traps Total   

N S N S N S 

Reptiles 

       

Chelydra serpentina Common snapping turtle 1 0 1 0 2 0 

Birds        

Turdus migratorius American robin - - 0 1 0 1 

Mammals 

       

Didelphus virginiana Virginia opossum 6 6 4 3 10 9 

Marmota monax  Woodchuck - - 1 0 1 0 

Neovision vision American mink - - 0 1 0 1 

Procyon lotor Raccoon 0 0 1 1 1 1 

Rattus norvegicus Brown rat - - 1 0 1 0 

Sylvilagus floridanus Eastern cottontail 0 0 4 9 4 9 

Total 

 

7 6 12 15 22 21 

Table 3. Summary of Camera Trap Captures 

Taxonomic Name Common Name North Track Bed South Track Bed Total   

N S A N S A 

 

Reptiles         

Chelydra serpentina Common snapping turtle 0 0 2 0 0 0 2 

Chrysemys picta Painted turtle 0 1 0 0 0 0 1 

Birds         

Passer domesticus European house sparrow 0 0 0 0 0 1 1 

Mammals 

        

Canis latrins Eastern coyote  0 1 0 0 0 0 1 

Didelphus virginiana Virginia opossum 8 3 1 4 10 0 26 

Homo sapiens Human 0 0 14 2 0 7 23 

Marmota  Marmota monax 3 0 0 1 0 0 4 

Microtus pennsylvanicus Eastern meadow vole 1 0 0 0 0 0 1 

Neovision vision American mink 1 1 0 0 1 1 4 

Peromyscus spp. Deer mice genus 0 0 0 17 16 45 78 

Procyon lotor Raccoon 2 1 2 1 3 0 9 
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4.3 Road Mortality Survey 

Numerous wildlife strikes including reptiles, birds, and small mammals were observed. A total of 14 
species remains were observed throughout the four quadrants. A total of 22 remains and seven other 
wildlife signs were observed, with the majority of both occurring in the northeast quadrant. The most 
common species remains encountered was a member of the deer-mice genus (Peromyscus spp.) (n=4), 
followed by members of the class Mammalia (n=3). Other species were slightly less frequent such as 
American bullfrog (Rana catesbeianus), eastern painted turtle, eastern milk snake (Lampropeltis 

triangulatum), a member of the pond turtle family (Emydidae), American robin, grey catbird, Eastern 
coyote, Virginia opossum, raccoon, American mink, and Eastern gray squirrel (Sciurus carolinensis). 
Most of the remains were located within the road shoulder with occasional encounters within adjacent 
vegetated habitats. Table 4 below summarizes the results of the road mortality surveys.  

Wildlife sign was also documented during the mortality surveys. Observed sign included scat (coyote and 
eastern cottontail), feathers, and mammal hair. The following sections detail the results of the road 
mortality surveys for each quadrant.  

 

 

 

 

 

Taxonomic Name Common Name North Track Bed South Track Bed Total   

N S A N S A 

 

Rattus norvegicus Brown rat 1 0 1 3 3 3 11 

Sylvilaagus floridanus Eastern cottontail 10 10 0 4 9 4 37 

Total  28 21 37 33 44 74 237 
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Table 4. Summary of Road Mortality Survey 

Taxonomic Name Common Name NE Quadrant NW Quadrant SE Quadrant SW Quadrant Total   
Remains Sign Remains Sign Remains Sign Remains Sign Remains Sign 

Amphibians 
           

Rana catesbeianus American bullfrog 2 - - - - - - - 2 0 

Reptiles 
           

Chrysemys picta Painted turtle 1 - 1 - - - - - 2 0 

Emididae Pond turtle family - - 1 - - - - - 1 0 

Lampropeltis triangulum Eastern milk snake 1 - - - - - - - 1 0 

Birds            

Turdus migratorius American robin - - - - - - 1 - 1 0 

Mammals 
           

Canis latrins Eastern coyote  2 1 - - - - - - 2 1 

Didelphus virginiana Virginia opossum 1 - - - - - - - 1 0 

Mammalia Mammal 3 1 - 1 - - - - 3 2 

Neovision vision American mink 1 - - - - - - - 1 0 

Odocoileus virginianus White-tailed deer - 2 - - - - - - 0 2 

Peromyscus spp. Deer mice genus 4 - 0 - - - - - 4 0 

Procyon lotor Raccoon - - 1 - - - - - 1 0 

Sciurus carolinensis Eastern gray squirrel 1 - - - - - - - 1 0 

Sylvilaagus floridanus Eastern cottontail - - - - 1 - - - 1 0 

Total 
 

17 6 3 1 1 0 1 0 22 7 
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4.3.1 Northeast Quadrant 

The northeast quadrant contained the majority of remains (n=17) and wildlife sign (n=6). The northeast 
quadrant contains 79% of the total remains and wildlife sign observed in all four quadrants. The deer-
mice genus followed by members of Mammalia were the species most frequently observed in this 
quadrant. Wildlife sign included a bird nest, turkey (Meleagris gallopovo) feather, coyote scat, white-
tailed deer (Odocoileus virginianus) hair and an antler, and a mammal bone. Table 5 below summarizes 
the wildlife remains and sign observed within the northeast quadrant.  

Table 5. Summary of Road Mortality Survey in Northwest Quadrant 

Taxonomic Name Common Name Sign 

Reptiles   

Chrysemys picta Painted turtle Remains 

Emydidae Pond turtle family Remains 

Lampropeltis triangulum Eastern milk snake Remains 

Lithrobates catesbeianus American bullfrog  Remains 

Birds 

  

Aves  Bird Bird nest 

Meleagris gallopavo Wild turkey Feather 

Dumatella carolinensis Gray catbird Remains 

Mammals      

Canis latrins Eastern coyote Scat; remains 

Didelphus virginiana Virginia opossum Remains 

Mammalia Mammal Remains; bone 

Neovision vision American mink Remains 

Odocoileus virginianus White-tailed deer Antler; hair 

Peromyscus spp. Deermice genus Remains 

Procyon lotor Raccoon Remains 

Sciurus carolinensis Eastern grey squirrel Remains 

 

4.3.2 Northwest Quadrant 

Wildlife remains and sign in the northwest quadrant was scarce. The remains of three species were 
observed: eastern painted turtle, a member of the pond turtle family (Emydidae), and raccoon. The only 
sign observed in this quadrant was a tuft of mammal fur. Table 6 summarizes the wildlife remains and 
sign found within the northwest quadrant.  
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Table 6. Summary of Road Mortality Survey in Northwest Quadrant 

Taxonomic Name Common Name Sign 

Reptiles   

Chrysemys picta Painted turtle Remains 

Emydidae Pond turtle family Remains 

Mammals   

Mammalia Mammal Fur 

Procyon lotor Raccoon Remains 

4.3.3 Southeast Quadrant 

Wildlife remains and sign was scarce in the southeast quadrant. Only the remains of an eastern cottontail 
was observed. No other remains or wildlife sign were found during road mortality surveys. Table 7 
summarizes the wildlife remains and sign found within the northwest quadrant.  

Table 7. Summary of Road Mortality Survey in Southeast Quadrant 

Taxonomic Name Common Name Sign 

Mammals   

Sylvilagus floridanus Eastern cottontail Remains 

 

4.3.4 Southwest Quadrant 

Only the remains of an American robin was observed in the southwest quadrant. No other remains or 
wildlife sign were found during road mortality surveys. Table 8 summarizes the wildlife remains and sign 
found within the northwest quadrant.  

Table 8. Summary of Road Mortality Survey in Southeast Quadrant 

Taxonomic Name Common Name Sign 

Birds   

Turdus migratorius American Robin Remains 

5 DISCUSSION 

Both the track beds and camera traps showed that a variety of wildlife are actively using the tunnel. 
Species that are more frequently found in developed areas and more tolerant of anthropogenic impacts 
(e.g., opossum, mice, eastern cottontail, raccoon, chipmunk) utilized the tunnel more frequently than other 
species. Sporadic usage of the tunnel by other species common in developed areas (e.g., woodchuck, grey 
squirrels, etc.) could be for several reasons. The open habitat (i.e., mowed grass) surrounding the north 
and south entrances of the tunnel provides minimal cover for animals transitioning from adjacent forested 
habitats to the tunnel entrances and vice versa. This lack of suitable cover may deter small mammal prey 
species (e.g., squirrel, woodchuck, chipmunk, etc.) from utilizing the tunnel by creating a high-risk 
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transition from nearby cover to an area of constriction. Prey species could instead quickly cross between 
adjacent forested habitats via the road to minimize this risk. In addition, the lack of directional barriers 
creates the same issue that the open habitat does. Without directional barriers, wildlife are given the 
option of quickly crossing the road rather than risk exposure in open habitat. Research has shown that the 
lack of suitable and sufficient cover at wildlife crossing entrances decreases its utilization by wildlife 
(Putnam 1997, Clevenger and Waltho 2000, U.S. Department of Transportation 2011, and Myslajek et al. 
2020).  

Lastly, little evidence of wildlife sign (e.g., scat, tracks, fur) outside the tunnel may be indicative that few 
individuals are typically within the study area. Research indicates that traffic volume and noise levels 
influences culvert passage by wildlife (Clevenger et al. 2001). Specifically, traffic related noise can cause 
species to reduce their activity near the highway or avoid the area all together. Construction of the tunnel 
and rail trail likely created a similar disturbance and reduced usage of adjacent habitat by wildlife. 

Utilization of the tunnel by predators was minimal. Observations of eastern coyote and American mink 
were infrequent; raccoons utilized the tunnel the most frequently but not as much as prey species such as 
deer-mice and chipmunks. This was expected as predator utilization of wildlife tunnels takes an average 
of two to three years to begin (Bernier et al. 2017). We expect this to be the case as prey species such as 
eastern cottontail and mice will likely continue to utilize the tunnel and attract predators.  

The utilization of track beds and camera traps to document wildlife usage of the tunnel was beneficial. 
Both methods provide unique benefits that work well in concert with each other. The following sections 
provide a brief analysis of the pros and cons of each survey system, how they worked together, the 
challenges encountered, and recommendations on how the monitoring study could be enhanced in the 
following seasons.  

5.1 Track Beds 

Track bed utilization did not yield the expected results. Based on the thousands of photos captured by the 
camera traps, we expected track bed utilization to mirror these results. Only three wildlife species (i.e., 
raccoon, opossum, and common snapping turtle) were captured within the track beds over the 8-week 
survey period. In addition to low species diversity, the number of track paths observed was also low. 
However, camera trap data from the eight-week period indicates more frequent usage of the tunnel than 
the track beds show. This is likely due to frequent inundation of the tunnel from rain events, which 
washed away most of the track paths along with large amounts of sand from the track beds. The bottom 
elevation of the tunnel caused water to frequently collect for extended periods and the steep southern 
approach to the tunnel increased stormwater runoff velocity which often destroyed tracks.  

In addition, sand does not capture tracks as well as other natural mediums such as snow or mud. Tracks 
that are left often appear artificially weathered and are more susceptible to weather conditions (e.g., wind, 
rain, etc.), which make accurate identification challenging. Sand within the track beds also settled because 
of rain, vibration, and other factors. Although sand was routinely added to mitigate for the loss, extensive 
rain events continuously washed away any additional sand added. Additionally, tunnel flooding resulted 
in sand frequently becoming too dense and hardened after waters had receded to effectively capture track 
data.  

5.2 Camera Traps 

The camera traps were able to capture clear and easily identifiable photos of many species that crossed 
over the track beds. The traps provided confirmation of which species were utilizing the tunnel, especially 
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when the tracks had been compromised by weather conditions, human interference, or other factors. 
Additionally, the traps were often able to confirm which individuals successfully crossed the tunnel and 
provided ID confirmation 

However, there were several challenges preventing the effective capture of wildlife traversing the tunnel. 
The height of the cameras was ±36- in above the track beds to allow for a greater overall view of the track 
beds and tunnel entrance and lead to more successful captures. However, the limited maneuverability of 
the security housing and mounting brackets combined with the narrow dimensions of the tunnel provided 
limited flexibility to adjust the camera angle and height and effectively capture wildlife movements. This 
created blind spots along the wall they were installed. Both these factors resulted in numerous missed 
captures and a lower number of successful crossings. Additionally, the limitations of IR detection (i.e., 
how quickly images can be stored) prevented the cameras from successfully capturing individuals 
traveling too fast or who were too small to trigger the sensor (e.g., rodents, etc.). On several occasions, 
the angle of the cameras was adjusted to attempt to capture more individuals.  

5.3 Road Mortality Survey 

The road mortality survey was effective at determining what species were still crossing the road despite 
the wildlife tunnel. Identification to the individual level is not possible without clear field marks (or other 
markers such as GPS collars)- wildlife struck crossing the road could have successfully crossed the tunnel 
but been struck on the other side of the road. These individuals could have previously successfully 
crossed before but chose to cross the road instead (e.g., weather conditions, predator presence, etc.) when 
they were struck. The results of this survey indicate that wildlife are still choosing to cross the road 
despite access to the wildlife tunnel. Lack of directional barriers and the open habitat surrounding both 
entrances could be a factor.  

The walking meander surveys provided an effective method of documenting wildlife; however, the 
danger of the Route 2 travel lanes prevented extensive investigation of wildlife remains within the median 
as well as within or near the travel lanes. The majority of remains encountered were in the road shoulder 
in the northeast quadrant and appear to be the result of vehicular collisions. Nashoba Brook runs from the 
northeast quadrant to the southeast quadrant and animals were likely struck attempting to move between 
these habitats.  

Double counting of remains and wildlife sign was prevented by consistently using the same investigators 
as well as sketching the approximate locations of remains and signs on datasheets.  

6 SUMMARY AND RECOMMENDATIONS 

Documenting wildlife usage of the tunnel utilizing a combination of track beds, camera traps, and road 
mortality surveys has been successful. Despite the challenges noted above, a combination of the methods 
above provided a more thorough collection of data than any method alone. We recommend monitoring 
continue utilizing all three methods. However, the following recommendations will likely improve the 
quality and quantity of data to ensure better success in the following monitoring seasons. These 
recommendations may also increase wildlife utilization of the tunnel. 

Track Beds 

• Modification to the tunnel design was discussed early in the 2022 monitoring season to address 
the flooding issues. We recommend the design be amended to prevent flooding. Flooding 
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prevents the effective collection of wildlife crossing data (e.g., tracks are washed away) and 
potential loss of assets (e.g., cameras, etc.). Track beds are not feasible if frequent and persistent 
flooding of the tunnel continues. 

Camera Traps 

• Attempts to cross the tunnel were most common; adding an additional camera trap on the outside 
wall of each tunnel entrance would likely provide valuable data including what species are 
utilizing the habitats immediately adjacent to the tunnel, what species are approaching the tunnel 
but not entering that are too far away for the existing cameras to capture, and what species are 
avoiding the tunnel completely but passing by the entrance. 

Road Mortality Survey 

• Coordination with MassDOT so that wildlife that is removed from the road (i.e., white-tailed 
deer) because it is a hazard to vehicles is still counted toward the mortality surveys. 

General Recommendations 

• Adding directional fencing on either side of the tunnel entrances to encourage wildlife utilization 
of tunnel.  

• Creating cover habitat to encourage wildlife utilization of the tunnel. This could be accomplished 
by planting cover vegetation (e.g., native bushes) at the entrance. Additionally, habitats adjacent 
to the entrances could be managed to allow for a natural, soft transition from the forests to the 
entrances by providing enhancement plantings, tall grasses, natural succession, etc. to become 
established. This would encourage wildlife utilization of the tunnel instead of having to traverse 
the mowed grass areas.  
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BRUCE FREEMAN RAIL TRAIL WILDLIFE TUNNEL 

ROAD MORTALITY DATA SHEET 

Observer(s): Frank Hoey Date: 06/02/2022 Time: 10:00am Section: NE NW SE SW 

Species: Location: Description: Photo No.: Certainty: 

Painted Turtle Roadside roughly 400ft 
west of the northern 

entrance of the tunnel 

Half carcass of painted 
turtle 

N/A 4 

Sketch: 



BRUCE FREEMAN RAIL TRAIL WILDLIFE TUNNEL 

ROAD MORTALITY DATA SHEET 

Observer(s): C. Bernier Date: 06/07/2022 Time: 1315 Section: NE NW SE SW 
 

Species: Location: Description: Photo No.: Certainty: 
 

Meleagris gallopavo 
 
 

Mammalia spp. 
 
 
 

 
Roadside roughly 350-ft of 

the tunnel 
 

200-ft of tunnel near 
median 

 
Feather 

 
 

Remains 
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02A and 02B 
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4 
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Turkey 
feather 

Sm. Mammal 
carcass 



BRUCE FREEMAN RAIL TRAIL WILDLIFE TUNNEL 

ROAD MORTALITY DATA SHEET 

Observer(s): Chase Bernier Date: 6/14/22 Time: 8:12AM Section: NE NW SE SW 
 

Species: Location: Description: Photo No.: Certainty: 
 

Eastern milk snake 
 
 
 
 
 
 

 
Just east of tunnel 

 
Remains 

 
See project folder 

 
100% 

 

Sketch: 
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BRUCE FREEMAN RAIL TRAIL WILDLIFE TUNNEL 

ROAD MORTALITY DATA SHEET 

Observer(s): Ashley Bernard Date: 6/21/22 Time: 12:20PM Section: NE NW SE SW 

Species: Location: Description: Photo No.: Certainty: 

Field mouse Edge of road, east of 
house 

Remains; crushed by 
vehicle 4 

Sketch: 

Remains 



BRUCE FREEMAN RAIL TRAIL WILDLIFE TUNNEL 

ROAD MORTALITY DATA SHEET 

Observer(s): Ashley Bernard Date: 7/08/22 Time: 12:30PM Section: NE NW SE SW 

Species: Location: Description: Photo No.: Certainty: 
Bull frog, Painted Turtle, 

and mammal sp.  
All on edge of road in East 

of the tunnel, in close 
proximity to the stream 

Carcasses; appear to have 
been crushed by a vehicle 

See project folder 

4 

Sketch: 
Stream 

Tunnel 

Frog remains Turtle remains     Mammal remains 

   Road 



BRUCE FREEMAN RAIL TRAIL WILDLIFE TUNNEL 

ROAD MORTALITY DATA SHEET 

Observer(s): Ashley Bernard & Roisin 
Stapleton 

Date: 8/4/2022 Time: 12:00 PM Section: NE NW SE SW 

Species: Location: Description: Photo No.: Certainty: 

Bullfrog and mink NE quadrant- mink 
adjacent to tunnel and 
frog adjacent to stream 

Remains of both appear 
to have been struck by a 

vehicle 
4 

Sketch: 

Tunnel 
Stream 

Mink remains Bullfrog remains 

Road 



BRUCE FREEMAN RAIL TRAIL WILDLIFE TUNNEL 

ROAD MORTALITY DATA SHEET 

Observer(s): Ashley Bernard Date: 8/19/2022 Time: 12:45 PM Section: NE NW SE SW 

Species: Location: Description: Photo No.: Certainty: 
Grey catbird; bird nest NE quadrant, side of road Located within a few feet 

of each other between 
stream and house 

4; species of bird nest 
unkown 

Sketch: 

Tunnel 

Stream 

Catbird remains Bird nest 

   Road 
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Photos 
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    Photo 1. Overview of southern tunnel entrance. 

 
    Photo 2. Overview of northern tunnel entrance. 
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Photo 3. Overview of track bed and camera set-up.  

 

 
Photo 4. Virginia opossum (Didelphus virginiana) traveling south captured 
on the north track bed. 
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 Photo 5. Raccoon (Procyon lotor) traveling south captured on the north track bed. 

 

 

Photo 6. Overview of opossum, raccoon, and common snapping turtle (Chelydra 
serpentina) on the north track bed. 
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Photo 7. Humans were common visitors at the northern camera trap. 

 

Photo 8. Virginia opossum captured on the southern camera traveling north. 



 

5 

 

Photo 9. Common snapping turtle captured on the northern camera getting         
blown over by the wind. 

 

Photo 10. A person moved a common snapping turtle into the tunnel at the        
northern entrance. 
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Photo 11. A raccoon captured on camera at the southern tunnel entrance.  

 

Photo 12. An American robin (Turdus migratorius) attempting to cross the             
tunnel at the northern entrance. 
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Photo 13. A song sparrow (Melospiza melodia) attempting to cross the tunnel               
at the southern entrance.  

 

Photo 14. An eastern cottontail (Sylvilagus floridanus) travelling south at the     
northern entrance.  
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Photo 15. A painted turtle (Chrysemys picta) attempted to cross the tunnel                   
at the northern entrance. 

 

Photo 16. A grey catbird (Dumatella carolinensis) attempted to cross the                   
tunnel at the northern entrance.  
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Photo 17. An eastern chipmunk (Tamias striatus) travelling south captured                    
at the northern camera trap. 

 

Photo 18. An eastern meadow vole (Microtus pennsylvanicus) travelling north 
captured at the southern entrance.  
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Photo 19. An eastern coyote (Canis latrins) travelling south captured at the         
northern entrance.  

 

Photo 20. A woodchuck (Marmota monax) travelling north captured at the          
northern entrance.  
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Photo 21. A member of the Cricetidae (fieldmouse) family attempted to cross                    
the tunnel at the southern entrance.  

 

Photo 22. A female house sparrow (Passer domesticus) attempted to cross the             
tunnel at the southern entrance. 
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Photo 23. An American mink (Neovision vision) travelling north captured at                 
the northern entrance. 

 

Photo 24. Frequent human visitors attempted to walk through the tunnel. 
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Photo 25. Frequent flooding of the tunnel as shown at the southern entrance         
above washed away track paths and likely prevented wildlife from successfully 
crossing.  

 

Photo 26. Over three inches of standing water in March of 2022 was observed               
in the tunnel. Photo taken from the northern entrance.  
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Photo 27. An additional view of the flooded tunnel after heavy rain, taken                       
from the northern entrance.  

 
Photo 28. The remains of an eastern coyote likely killed by a vehicle found in              
the northeast quadrant of the survey area. 
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Photo 29. Mammal bones found in the northwest quadrant of the survey                  
area. 

 
Photo 30. The remains of an American robin likely killed by a vehicle strike                     
in the southwest quadrant of the survey area. 
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Photo 31. White-tailed deer (Odocoileus virginianus) hair found in the              
northeast quadrant.  

 
Photo 32. The remains of a racoon struck by a vehicle in the northwest          
quadrant. 
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Photo 33. Eastern cottontail scat found in adjacent habitat in the                     
southeast quadrant. 

 
Photo 44. Eastern milksnake (Lampropeltis triangulum) remains in the                    
road in the northeast quadrant. 
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Photo 45. Bird nest found in vegetated habitat adjacent to the road in the             
northeast quadrant. 

 
Photo 46. The remains of a Virginia opossum likely struck by a vehicle in                  
the northeast quadrant. 
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Photo 47. The remains of an American bullfrog (Rana catesbeianus) likely 

 struck by a vehicle in the northeast quadrant 

 
Photo 48. The remains of a painted turtle crushed by a vehicle in the               
northeast quadrant. 
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