Appendix A
Camera setup and field methods
The decision to develop and implement this project relying solely on photographic data
came after an extensive look into a diverse selection of previous work, both analogous and
tangentially related. By doing this, it was possible to put together baseline information
regarding trailhead use and users (broken down by user group). Following is information
that may be helpful when setting up equipment to duplicate this study in the future.
Beginning in fall, 2016, the methodology for this project went through a number of
incarnations, constantly evolving. In the early stages, efforts were to be limited to working
alongside an MEM graduate who had been hired to carry out qualitative and quantitative
data collection (winter, 2016-2017). An extensive and in-depth analysis of previous work
revealed an appreciable lack of quantitative winter backcountry travel information. With
the prospect of a new winter travel management plan imminent, a comprehensive and
conclusive baseline dataset would be valuable for both backcountry users and managers. It
should be noted that the Lieberman study produced an outstanding and thorough
qualitative data set.
Analyzing previous studies of backcountry use and accessibility, recreation, national park
visitor satisfaction, reviews of monitoring methods, and a myriad of others, it became clear
that there is no quick and easy way to collect this data. Triggered sensors (for this
environment the trigger would most likely be an infrared beam) “provide no information
about user group, activity, or other vital information,” (Hollenhorst, et al., 1992). Surveys
“provide detailed information for individual visitors; total use cannot be determined
without including other, often demanding, complex, and expensive sampling techniques,”
(Hollenhorst, et al., 1992). On the other hand, “photographic-based monitoring can
produce information such as vehicle identification, method and direction of travel, group
size, and type of user. In addition, this requires little to no calibration when properly
installed and maintained,” (Hollenhorst, et al., 1992). This review also correlated
photography to a moderate cost; through the introduction of digital technologies and
inexpensive trail cameras, expenditures are limited to initial camera purchases (e.g.,
camera, memory cards, locks). No longer are cameras limited to a few dozen pictures that
cost money to develop.
Alongside more traditional and focused studies, this USFS assessment, provided some
general concepts that were studied, adapted, fine-tuned, and eventually carried out in
order to study backcountry use throughout the UGV. Contained in this appendix are the
results of lessons learned, including mistakes and successes, with regards to camera setup,
mounting, and placement. If incorporated, these lessons present a considerable time
saving opportunity.
1. Brush Creek Road – Brush Creek Road does not have a standard USFS kiosk or similar
post on which to mount equipment, in fact the road is bordered on one side by the Cold
Spring Ranchi and on the other side by a vacant hill. Upon inquiry, permission to mount
a camera on the Cold Spring Ranch fence was granted by the land owner (Michele
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Veltri). Pictured is a camera mounted on the tallest fence post adjacent to the trailhead.
Note that the camera is not perpendicular to the road, rather it functions best at about
3150 (NW) (imagine the top of the fence post as a compass). The final photo illustrates
the near ideal frame; using a shim to point the angle of the camera down (toward the
ground) could improve pictures and equipment identification in the future.
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2. Brush Creek Trailhead – At this location, there are two possible fixtures on which
cameras can be mounted. One is at the end of the green metal fence. This provides a
direct line of sight to the trail but did not provide a level of results equal to other option.
This second option is the outside leg of the USFS map kiosk (see below). Attach this
camera at an angle which produces the frame below. This location takes minimal setup
yet provides quality data.
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3. Cement Creek Trailhead – Extensive trial and error resulted in the use of a tree
roughly 200 meters from the trailhead (below). A rock was used to shim the camera
slightly away from the tree in order to get the ideal frame. Notes for the included
pictures: red circles indicate the location of the camera, camera faces downhill (toward
the trailhead), and ATV in each long-shot can be used as a reference for trailhead
location and distance to tree, upon redeployment of cameras. Finally, the last picture of
Cement Creek Road shows an ideal window for data collection.
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4. Gothic Corridor Trailhead – There are two large metal posts at Gothic Road, one on
either side of an automotive gate. This study found that the post on the right (as you
look down Gothic, from pavement to snow) produces the best data (below, circled).
When used, cameras on the other post (on the left) had a tendency to miss users who
entered (and stayed to the) from the right. The final picture illustrates what was found
to be the most productive frame or window for data collection.
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5. Kebler Pass – Successful deployment at Kebler Pass proved to be a difficult endeavor.
Problems affiliated with the study chiefly stem from the trailhead-to-camera distance.
Kebler Pass has an overall lack of trees, signage, posts, or other infrastructure, as such it
was necessary to utilize signage a few hundred meters from the trailhead. As a
consequence, it was not entirely uncommon to have pictures taken without a user in the
frame. This happened because some of the quicker vehicles (e.g., snowmobiles, snow
bikes) could achieve sufficient velocity to enter and exit the productive window before
the equipment was able to fully cycle. This problem could be solved through the
installation of a post (somewhere near the existing metal signpost, pictured below),
perhaps the use of higher end cameras (with a quicker response/diminished lag time), a
remote sensor/trigger for the camera (if possible), or some combination of these
factors. Included are pictures of some of the locations which were used as part of this
study. The wood post worked well for low-speed users (e.g., snowcats, Nordic skiers,
cars/trucks, more), while the metal post worked better for the higher-speed users
(there was room for improvement). Also, the shape of the metal post really limited the
direction which the camera could face, if I were installing a post, it would be round-orturned at 450 to the road (so that a camera could mount flush to the post and not be
perpendicular to the road).
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6. Slate River Road Trailhead – The USFS information kiosk worked perfectly at this
location. Included are pictures of the camera mounted and the optimum data-collection
window.
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7. Snodgrass Trailhead – The wooden ladder at this location, used in the summer for
mountain bike access, works extremely well for data collection. In addition to pictures
of the mounting location, this report also includes a picture showing the ideal window
to capture. Of note is the series of tracks on the right side of this window; this is one of
the commonly used fields which people ski in when returning to Gothic Road, after
skinning up from the Snodgrass Trailhead.
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8. Washington Gulch Trailhead – Again, the USFS information kiosk provided the ideal
infrastructure on which to mount the equipment. Below are pictures of the camera
mounted, as well as pictures showing the ideal left and right boundaries for data
collection.
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