Gentry Estates ‐ 1st Agency Comment
Garrick Swanson
Wed 1/11/2017 8:33 AM
To: Christine

Dascenzo <cdascenzo@missoulacounty.us>; Tim Worley <tworley@missoulacounty.us>; dalem@pcimontana.com
<dalem@pcimontana.com>;

Cc:Lisa

Moisey <lmoisey@missoulacounty.us>;

Gree ngs,
Parks, Trails and Open Lands appreciates the opportunity to review and comment on Gentry Estates, 1st Agency
Comment. Our review is limited to parks and non‐motorized facili es. Parks and Trails Program has no comments
or concerns to submit at this me.
Thank you,
Garrick Swanson, Parks & Trails Planner II, LAIT
(406) 2584719 / gswanson@missoulacounty.us

Parks,Trails & Open Lands
MISSOULA COUNTY

Community and Planning Services
Parks, Trails & Open Lands
323 West Alder Street
Missoula, Montana 598024292

RE: Gentry Estates
Hutchinson, Marcella <Hutchinson.Marcella@epa.gov>
Thu 1/19/2017 2:47 PM
Inbox
To: R8EISC

<R8EISC@epa.gov>; dalem@pcimontana.com <dalem@pcimontana.com>; Christine Dascenzo
<cdascenzo@missoulacounty.us>;

Cc:Hamilton,

Karen <Hamilton.Karen@epa.gov>; Hutchinson, Marcella <Hutchinson.Marcella@epa.gov>;

Dear Dale and Christine
I have reviewed the subdivision application package for the Gentry Estates Subdivision for the
property at Tract 1A, COS 6528 east of Grant Creek Road, Missoula, MT 59808.
Based on the information provided, this parcel is over the Missoula Sole Source Aquifer, but it
does not appear that this proposal involves federal funding. So long as this is the case, a formal
sole source aquifer review is not required for this action, however, the Agency is happy to provide
comments on the potential for impacts to the aquifer that supplies Missoula’s drinking water.
The parcel appears to be in a generally rural area with residential use already established. The
new parcels will be served by private wells and septic systems.
Based on the nearby well logs provided, depths to groundwater for domestic water supply wells
appear to be shallow, which makes protecting the groundwater important for both the sole source
aquifer and the homeowners. As always, EPA recommends that septic systems be serviced
regularly and septic tanks pumped as needed to remain in good working condition and avoid
shortcircuiting in the tank and plugging of the drainfield. EPA information for homeowners and
other regarding septic systems may be found at https://www.epa.gov/septic . Substantial
documentation concerning the placement and inspection of the septic system, including special
consideration for shallow soils, is provided in the package. EPA commends the county and the
developer for their diligence.
EPA also recommends that private wells be monitored annually for total coliform bacteria,
nitrates, total dissolved solids, and pH by a laboratory certified by the State. This allows the
homeowner to spot changes and take action to prevent or address problems. Other pollutants may
be important depending on the location. EPA resources for private well owners, including links
to state programs and information about certified labs, may be found at
https://www.epa.gov/privatewells .
In addition, design and maintenance of landscaping to limit the use of fertilizers and pesticides to
only what is needed can help protect the aquifer and limit costs while still giving a beautiful yard.

Maintaining stormwater features meant to infiltrate stormwater into the ground, including those
with vegetation to filter out pollutants, also helps protect groundwater quality.
Thank you for the opportunity to comment on this subdivision application and for your dedication
to preserving Missoula’s Sole Source Aquifer. I can be reached at the information below.
Marcella
Marcella M. Hutchinson
SWP Coordinator
U.S. EPA Region 8
1595 Wynkoop Street
Denver, CO 80233
phone: (303) 3126753
Toll free in Region 8 states: 800-227-8917
email: hutchinson.marcella@epa.gov

From: R8EISC
Sent: Tuesday, January 10, 2017 9:09 AM
To: Hutchinson, Marcella <Hutchinson.Marcella@epa.gov>
Cc: R8EISC <R8EISC@epa.gov>
Subject: Fw: Gentry Estates

Please cc R8EISC@epa.gov on your response to the email below for EISC ﬁles. Please note that the US EPA
computer system "removed.txt". Please contact Dale McCormick <dalem@pcimontana.com> if you need
addi�onal informa�on. Thank you.

From: Dale McCormick <dalem@pcimontana.com>
Sent: Monday, January 9, 2017 2:11 PM
To: envhealth@missoulacounty.us; bschmidt@missoulacounty.us; scoeﬁeld@missoulacounty.us;
stherriault@missoulacounty.us; jmiller@missoulacounty.us; jharvala@missoulacounty.us; waterquality@missoulacounty.us;
pneilson@missoulacounty.us; dfultz@missoulacounty.us; ario@missoulacounty.us; dseaton@missoulacounty.us;
devison@missoulacounty.us; edickson@missoulacounty.us; groberts@missoulacounty.us; boconno@missoulacounty.us;
sniday@missoulacounty.us; lmoisey@missoulacounty.us; dpresco눚�@cI.missoula.mt.us; bryce@missoulaeduplace.org;
dalexander@ci.missoula.mt.us; ldavidson@missoulahousing.org; membership@buildmissoula.com;
jhart@missoulacounty.us; ssco눚�@missoulacounty.us; robertmc@cskt.org; preserva�on@cskt.org; shrose@mt.gov;
jodi_bush@fws.gov; R8EISC; tonyi@cskt.org; tonyi@cskt.org; daniel.s�ﬀarm@cskt.org; ebentley@ci.missoula.mt.us;
contactmpd@ci.missoula.mt.us; ﬁrebureau@ci.missoula.mt.us; kslovarp@ci.missoula.mt.us; bweiss@ci.missoula.mt.us;
missoulaNCD@northwestern.com; shawn.weingartner@northwestern.com; ktreece@repubicservices.com;
logan@mtnwater.com; lablack@bpa.gov; tklietz@missoulacounty.us; cstover@mt.gov; cnewman@mrfdﬁre.org;
mthane@mcps.k12.mt.us; dreisig@hellgate.k12.mt.us; mary@cara浌�.net; annie@missoulacfac.org;
cfacinfo@missoulacfac.org; gmk@bresnan.net; brownjs2@bresnan.net; contact@missoula‐neighborhoods.org;
mbia@buildmissoula.com; lsolomon@missoularealestate.com; envhealth@missoulacounty.us;
bschmidt@missoulacounty.us; scoeﬁeld@missoulacounty.us; stherriault@missoulacounty.us; jmiller@missoulacounty.us;
jharvala@missoulacounty.us; waterquality@missoulacounty.us; pneilson@missoulacounty.us; dfultz@missoulacounty.us;
ario@missoulacounty.us; dseaton@missoulacounty.us; devison@missoulacounty.us; edickson@missoulacounty.us;

groberts@missoulacounty.us; boconno@missoulacounty.us; sniday@missoulacounty.us; lmoisey@missoulacounty.us;
dpresco눚�@cI.missoula.mt.us; bryce@missoulaeduplace.org; dalexander@ci.missoula.mt.us;
ldavidson@missoulahousing.org; membership@buildmissoula.com; jhart@missoulacounty.us; ssco눚�@missoulacounty.us;
robertmc@cskt.org; preserva�on@cskt.org; shrose@mt.gov; jodi_bush@fws.gov; R8EISC; tonyi@cskt.org; tonyi@cskt.org;
daniel.s�ﬀarm@cskt.org; ebentley@ci.missoula.mt.us; contactmpd@ci.missoula.mt.us; ﬁrebureau@ci.missoula.mt.us;
kslovarp@ci.missoula.mt.us; bweiss@ci.missoula.mt.us; missoulaNCD@northwestern.com;
shawn.weingartner@northwestern.com; ktreece@repubicservices.com; logan@mtnwater.com; lablack@bpa.gov;
tklietz@missoulacounty.us; cstover@mt.gov; cnewman@mrfdﬁre.org; mthane@mcps.k12.mt.us;
dreisig@hellgate.k12.mt.us; mary@cara浌�.net; annie@missoulacfac.org; cfacinfo@missoulacfac.org; gmk@bresnan.net;
brownjs2@bresnan.net; contact@missoula‐neighborhoods.org; mbia@buildmissoula.com;
lsolomon@missoularealestate.com
Cc: Chris�ne Dascenzo; Tim Worley; Kirk Gentry
Subject: Gentry Estates

To:
RE:

Project Review Agencies
Gentry Estates Subdivision
Request for Sufficiency Review
January 9, 2016

Missoula County Community and Planning Services (CAPS) has requested that we provide a link to the
full 1st Agency Sufficiency Review packet pursuant to the attached list, for your review and comments in
regards to the Gentry Estates 5Lot Minor Subdivision.
The link to the packet is:
http://tinyurl.com/Gentry1stAgency
This information is being emailed to your agency on or before January 9, 2016, please provide your
comments no later than January 20, 2016, the CAPS sufficiency review deadline is on January 25,
2016.
Please review the information on the CAPS website and comment using the Agency Comment Form on
the website. If you have any questions or need additional information regarding the project, please do
not hesitate to contact Christine Dascenzo (2583869) or me at 7281880.
Thank you in advance for your attention to the requested review.
Sincerely,
Dale McCormick, Planner
Cc: Christine Dascenzo
cid:

Dale McCormick, Planner ima

3115 Russell St / PO Box 1750
Missoula, MT 59806
(406) 728.1880 / (406) 728.0276 fax
dalem@pcimontana.com
[www.pcimontana.com]www.pcimontana.com

Missoula County, MT: Agency Comment ‐ Gentry Estates Subdivision
webmaster@missoulacounty.us
Thu 1/19/2017 9:36 AM
To: Christine

Dascenzo <cdascenzo@missoulacounty.us>; Tim Worley <tworley@missoulacounty.us>; dalem@pcimontana.com
<dalem@pcimontana.com>;

A new entry to a form/survey has been submi눚�ed.
Form Name:
Date & Time:
Response #:
Submi눚�er ID:
IP address:
Time to complete:

Gentry Estates ‐ 1st Agency Comment
01/19/2017 9:36 AM
3
9883
69.136.115.10
9 min. , 37 sec.

Survey Details

Page 1

1.

Agency
Five Valleys Audubon Society

2.

Name of Contact
Gerhard Knudsen

3.

Email Address
gmk@bresnan.net

4.

Phone Number
(406) 203‐8544

5.

Agency Comment | Please provide your comment here or upload a ﬁle below.
Thank you for the opportunity to review plans for the proposed ﬁve‐lot Gentry Estates Subdivision. As you know, Five Valleys
Audubon Society has had a long‐standing interest in land development ac�vity that may impact areas having valued bird habitat. In
those instances where such impacts might occur, we have suggested mi�ga�ng ac�ons.
The proposed subdivision would be located within a grassland ecosystem that serves as habitat for such species as the Western
Meadowlark and Vesper Sparrow. Its greatest value, however, would be its role as a foraging area for such raptors as Red‐tailed and
Swainson’s Hawks and, occasionally, a Golden Eagle.
The applica�on notes that purposeful clustering of lot development near exis�ng roads is aimed at mi�ga�ng adverse impacts to
wildlife and wildlife habitat. That being the case, it is assumed that, consistent with a cluster development design, lot ﬁve is land
dedicated to wildlife habitat protec�on. If that is the intent, lot ﬁve should receive some sort of permanent protec�on as open
space without limita�on. This might be accomplished with a no‐build common area designa�on, crea�on of a conserva�on
easement, or conveyance to a homeowners’ associa�on or land trust. Absent such protec�on, it would seem diﬃcult to assure that
the values inherent with a cluster design would be preserved.

As a bo눚�om line, the Gentry Estates Subdivision will lead to a small amount of land being developed. Disturbance a눚�endant to that
ac�vity will doubtlessly shi燝� avian use to undeveloped grassland on and around the property. Accordingly, impacts of the planned
subdivision will probably not be of great consequence. At the same �me, it should be recognized that the prospec�ve subdivision
would have an irreversible eﬀect; another increment of Missoula’s increasingly scarce and valued grasslands will be lost. It is a loss,
regardless of size, that adds to the inexorable reduc�on of grassland habitat needed to sustain those species that depend on it.
Again we appreciate the opportunity to oﬀer comment at this stage of subdivision planning. Please feel free to contact either Jim
Brown or me if you have any ques�ons.
6.

Upload File

7.

Upload File

Thank you,
Missoula County, MT
This is an automated message generated by the Vision Content Management System™. Please do not reply directly to this email.

January 22, 2017
To: Christine Dascenzo, CAPS
From: Mary Manning, and other Glen Eagle Way Residents: Mark Denton, Tom McColly, and Brian
Daigle
(Please note that some of the comments are Mary Manning’s solely.)
RE: Gentry Estates Minor Subdivision, Agency and Interested Parties Sufficiency Review

Thank you for this opportunity to review the subdivision application. Below are comments from myself
and several of the affected Glen Eagle neighbors (listed above). We appreciate that the subdivision
clusters 4 homes near the existing road, and that the larger parcel only allows one dwelling unit.

General Concerns
Given the hiatus in development over the last 20 years, it is unfortunate that a larger vision (e.g., master
plan) for this area was not developed, i.e., a resource overlay that would identify areas of critical habitat
(e.g., elk corridors, calving grounds) for elk and other species. It appears that this subdivision will now
set the stage for additional development, in terms of siting homes and designating any open areas for
habitat. And without a “blueprint” in place, the development will occur in a piecemeal fashion, with no
overarching vision to guide the development (e.g., placement of homes, designation of open space).
A number of conservation easements are already in place, and it would be an opportune time to
consider this parcel, along with the other parcels owned by the Gentry family, and configure any future
development to allow for additional open space which allows movement of the elk herd to the east,
where they also access winter range on Republic Services easement, along with private ranches and city
open space. Since we are uncertain how these additional lots will be built out, and given that the zoning
is 1 dwelling unit/5 acres, these additional homes, if not sited with consideration to habitat and open
space, could preclude this west‐to‐east movement of the elk in the winter. In this subdivision, it appears
that the home on lot 5 can be sited anywhere on those 20 acres. The Bauer easement is just east of this
lot, and depending on where this home is sited, (along with the future build out of the vacant Gentry
lots) it may be that the elk will not be able to access this easement.
We feel that since the litigation is currently under way on the Denton property, it would be optimal to
“pause” this subdivision process until Mark Denton has a decision on how he can proceed with his
undeveloped lands. The Dentons have already put much of their land under a conservation easement,
ensuring habitat for wildlife into the future.

Covenants
I am concerned that there is no HOA and associated covenants. I belong to a 4 home HOA and
appreciated having guidance on dogs, fencing, gardens and compost piles. It would be unfortunate if

January 22, 2017
whoever buys these lots has no knowledge of their impacts on the native vegetation and wildlife that
frequently use the area. For example, if people do not contain their dogs, compost piles or store their
garbage properly, “problem” animals are identified and often, if relocation doesn’t work, will need to be
euthanized. I lived in the middle Rattlesnake neighborhood for 26 years and saw what happens when a
few homeowners don’t contain their garbage, bird feeders and/or pet food. In one year, FWP had to
euthanize around 15 bears. We had a Bear Task Force and tried to educate people, but some did not
appreciate our input and made it clear that the bears were the problem. If new homeowners are made
aware from the beginning that the area they will live in is frequently used by animals foraging on native
food sources (e.g., chokecherry, hawthorn, native grasses and forbs), then they are likely to be more
receptive to suggestions and will value the wildlife that use their home as their (the wildlife’s) home
also. Animals will move through an area if there are no attractants. FWP has a wonderful program that
addresses human/wildlife relationships and I’m sure Jamie Jonkel would be happy to work with all the
residents in the Glen Eagle area.

Vegetation
The document indicates that: “There is some spotted knapweed along the existing gravel road.” I have
walked this property and seen many more weeds, including: dalmatian toadflax, houndstongue,
cheatgrass, some sulfur cinquefoil and possibly henbane. These weeds, especially cheatgrass, will
increase in amount and distribution quickly following disturbance. Given that the area is part of the
larger foothills native prairie, it has a large component of native grasses (rough and Idaho fescue,
bluebunch wheatgrass, prairie junegrass) along with a large number of native forbs and shrubs. As such,
I hope that any weed treatment is done judiciously, in cooperation with the Missoula County extension
office weed staff. The elk that overwinter and calf in this area need the highly nutritious native grasses,
especially rough fescue, for winter survival and nutrition during gestation. Any seeding should strive to
use a native seed mix, which includes a combination of grasses and forbs. Pubescent wheatgrass is non‐
native and can aggressively establish, with the objective of stabilizing soils and precluding weed
establishment. Unfortunately it can also out‐compete natives and should only be used in small amounts,
in conjunction with a native seed mix. The Missoula County extension office can suggest appropriate
seed mixes. I can also suggest some if the developer is interested.

Wildlife
There are many species that use the general area. While the county’s wildlife overlay identifies a few
species, it should be noted that songbirds, owls, coyotes, bears, upland game birds, cavity nesters,
badgers, and of course bald and golden eagles use the area in addition to various other raptors, elk and
deer. I’m sure there are many more species that use the area. We are so fortunate to share this
landscape with these species that enrich our lives. I hope that whoever moves into these homes shares
this appreciation of this natural functioning landscape and strives to maintain the natural character.

Variances
The road paving variance request, if granted, would result in a large increase in dust, affecting the
current property owners along the road. In addition, ruts will form in the spring and subsequent erosion
is likely to occur. Please consider this when granting the variance; our preference is that you do not
grant this variance.

January 22, 2017

Thank you for the opportunity to comment. I hope that I and the other Glen Eagle residents can stay
involved in this process. If you have any questions regarding these comments, I can be reached at 728‐
6056.
Mary Manning
5985 Glen Eagle Way

Gentry Estates comment amendment
Ben Schmidt
Tue 1/10/2017 2:18 PM
To: dalem@pcimontana.com

<dalem@pcimontana.com>; Christine Dascenzo <cdascenzo@missoulacounty.us>; Tim Worley
<tworley@missoulacounty.us>;

Please modify the submi눚�ed non‐motorized transporta�on comment with the one below.
Non‐Motorized Transporta�on: The Air Program of the Missoula City‐County Health Department recommends
that at an 8 foot wide paved path/sidewalk be placed on at least one side of Koby Way, the road contained in the
subdivision. In the future, the area could become more developed and it is important to start these non‐
motorized networks when development begins.
Thanks,
Benjamin Schmidt, MS, RS, QEP
MCCHD ‐ Air Quality Specialist
301 W Alder ST
Missoula, MT 59802
406‐258‐3369 or bschmidt@missoulacounty.us

Missoula County, MT: Agency Comment ‐ Gentry Estates Subdivision
webmaster@missoulacounty.us
Tue 1/10/2017 2:00 PM
To: Christine

Dascenzo <cdascenzo@missoulacounty.us>; Tim Worley <tworley@missoulacounty.us>; dalem@pcimontana.com
<dalem@pcimontana.com>;

A new entry to a form/survey has been submied.
Form Name:
Date & Time:
Response #:
Submier ID:
IP address:
Time to complete:

Gentry Estates ‐ 1st Agency Comment
01/10/2017 1:59 PM
1
9862
172.16.65.95
1 min. , 24 sec.

Survey Details

Page 1

1.

Agency
Missoula City‐County Health Department ‐ Air Program

2.

Name of Contact
Benjamin Schmidt

3.

Email Address
bschmidt@missoulacounty.us

4.

Phone Number
(406) 258‐3369

5.

Agency Comment | Please provide your comment here or upload a ﬁle below.
Air Program Comments for Gentry Estates, 1‐10‐2017
Roads and Driveways: All new roads built in the Air Stagna卲on Zone must be paved. All new driveways must pave 20 feet back from
the edge of the paved access road pavement or the right of way boundary, which ever is longer. Driveway and road
applica卲ons/permits are obtained at the Missoula City‐County Health Department, 301 W. Alder Street.
Non‐Motorized Transporta卲on: The Air Program of the Missoula City‐County Health Department recommends that at an 8 foot
wide paved path/sidewalk be placed on at least one side of Koby Way, the road contained in the subdivision.
Woodstoves: Since this subdivision in inside the Missoula Air Stagna卲on Zone, only approved pellet stoves may be installed at this
loca卲on. The Missoula City‐County Air Pollu卲on Control Program regula卲ons prohibit the installa卲on of wood burning stoves or
ﬁreplaces inside the Missoula Air Stagna卲on Zone. Pellet stoves that meet emission requirements or natural gas or propane
ﬁreplaces may be installed. Pellet stoves require an installa卲on permit from the County Public Works Department.

Radon Mi卲ga卲on: EPA has designated the Missoula area as having a high radon gas poten卲al (Zone 1). Therefore, the Missoula City‐
County Health Department recommends that all new buildings incorporate radon resistant construc卲on features (This issue
addressed by Covenant Sec卲on 15). The Health Department recommends that Sec卲on 15 on Radon Mi卲ga卲on remain in the
covenants.
Energy Eﬃciency: Builders should consider using energy eﬃcient building techniques such as building orienta卲on to the sun,
appropriately sized eaves, wind breaks, super insula卲on techniques, day ligh卲ng, passive solar design, photovoltaic cells, and
ground source heat pumps for hea卲ng/cooling. Ground Source heat pumps are usually more eﬃcient and so create less pollu卲on
than other systems for hea卲ng and cooling. Increased energy eﬃciency reduces air pollu卲on, reduces the need for people to use
cheaper hea卲ng methods that pollute more and helps protect the consumer from energy price changes.
6.

Upload File

7.

Upload File

Thank you,
Missoula County, MT
This is an automated message generated by the Vision Content Management System™. Please do not reply directly to this email.

SUBDIVISION REVIEW MEMORANDUM

TO:
FROM:
DATE:
SUBJECT:

Christine Dascenzo & Dale McCormick, TLI
Environmental Health Division
1/20/17
Gentry Estates Preliminary Comments

Preliminary comments for the above include:
Sanitation: This proposed subdivision is currently going through Sanitation in Subdivision
review.
Because of the very tight setbacks for individual wastewater systems some of the lots will be
restricted to the number of bedrooms approved for each single-family home.
Please provide all public comment regarding sanitation to the Health Department once these
have been received.

G:\CAPS\Current Planning Projects\Subdivision Projects\Alphabetical\Gentry Estates\Sufficiency\1st Sufficiency\Comment\Health - Gentry
Estates Preliminary Comments.doc

2523 Klondike Court
Missoula, MT 59808
January 20, 2017
Missoula County Commissioners
Missoula, MT
Regarding: Gentry Estates Subdivision
Dear Commissioners,
Thanks for the opportunity to comment on the Gentry Estates Subdivision. I’m concerned that this
“minor subdivision” may be just the first such proposal in this area. A sequence of “minor subdivisions”
could have major effects, even though each subdivision in the sequence would have five or fewer lots.
I’d like to set this subdivision proposal in context by discussing the surrounding lands, their importance
as elk winter range, and their potential for seasonal recreation depending on their future ownership and
management. I will discuss some of the benefits and drawbacks of small lots vs. large lots when
subdividing wildlife habitat before turning my attention to specific concerns with this subdivision
proposal.
Wildlife Values and Seasonal Recreation Potential on Surrounding Lands
The steep, south‐facing grassy hillsides in this area are key winter range for the 400 or so elk in the
North Hills/Evaro elk herd. Steep, south‐facing hillsides receive the most direct sunshine in winter, which
means that grass on those hillsides is more likely to be accessible during the winter and that those
hillsides will be the first to clear off in spring.
The more the elk can have unfettered access to those steep, south‐facing hillsides during winter months
the better—at least for the elk.
Some private lands north of the proposed subdivision are in conservation ownership or are managed
under conservation easements as are some lands directly adjoining the proposed subdivision to the
east.
At this point, the homes in this proposed subdivision would be the farthest from the existing homes in
Glen Eagle, greatly extending the development footprint in the area.
At what point—with this development or with future developments‐‐will the elk lose their ability to
graze the grassy hillsides above the proposed subdivision?
I sincerely hope that there is a way to keep at least the upper hillsides free of homes so elk can continue
grazing the hillsides each winter. Depending on the future ownership and management of those lands,
it’s possible to envision seasonal bicycle/pedestrian paths connecting trails in Grant Creek with trails in
the Rattlesnake and potentially with trails on the protected open space lands on the face of the North
Hills.

Benefits and Drawbacks of Small vs. Large Lots When Developing Wildlife Habitat
One attractive feature of the proposed Gentry Estates Subdivision is that it includes four small lots
clustered at the end of a larger lot. Depending on how the large lot and the small lots are managed, it’s
possible that the elk might still be able to move through the area even if its value for grazing is greatly
diminished and the risk of elk habituation to human presence is increased.
While many other small lots are platted adjoining the proposed subdivision, to the best of my
knowledge, homes have not yet been built on those lots.
I live on a small lot myself across Grant Creek in the Prospect Meadows Subdivision, so I’m aware of
some of the advantages and disadvantages of small lots vs. large lots from the perspective of
infrastructure and the perspectives of open space and wildlife conservation.
Large lots, such as those for existing homes in Glen Eagle, do have advantages from the perspective of
wildlife.
From my layman’s perspective, elk wintering in the area seem to be treating the existing homes like big
rocks. The homes generally do not have fences along the boundaries, so elk are free to move through
the homes when feeding and when crossing Grant Creek Road several times each winter. Because the
lots are large, there are fewer homes, fewer dogs that could potentially be chasing deer and elk, and
fewer trash cans that might be left out overnight creating conflicts with black bears.
Small lots can have advantages for wildlife, particularly if the lots are clustered and more land remains
open. But that doesn’t alter the fact that more people may be living in the area with more fences, more
potentially free ranging dogs, and more trash cans left out.
Many of the disadvantages of small lots can be alleviated with careful planning, enforceable covenants
and provision of infrastructure, such as good roads, sidewalks, water, fire hydrants, sewer, natural gas
and public parks or neighborhood common areas.
My concern regarding this subdivision is that we’re providing small lots in ways that might not offer
long‐term benefits to wildlife (for instance, no dedicated open space or neighborhood common area)
without providing the infrastructure that could benefit residents who will be living on these small lots
and potentially those living on many more small lots that may be developed nearby in the decades to
come.
Persons living on one of the four 1.25‐acre lots in this subdivision might not feel the need for public
parks or neighborhood common areas at this time. Maybe the owner of the larger lot will be happy to
have children playing touch football on his property or will allow the small lot owners to establish
informal hiking trails. A few decades from now, however, when ownerships may have changed and
many of the lands nearby might well have been developed, the children of the folks living on the small
lots might not enjoy the same freedom and their parents may not be welcome to walk for their health or
enjoyment on any of the lands nearby.

Specific Concerns with the Proposed Gentry Estates Subdivision
Fire
In 2007, a home higher up the hill burned to the ground after a lightning strike:
(http://missoulian.com/news/house‐gutted‐property‐owner‐unhappy‐with‐response‐to‐grant‐
creek/article_a1af08ff‐d77d‐5e8a‐b70c‐90b705163623.html).
At the time, Missoula Fire Chief Tom Steenberg told the Missoulian: "The only thing that impacted our
ability to extinguish the fire was the distance we were from any fire hydrants."
On page 21 of the supplemental materials, the proposal states: “There is a fire hydrant on Glen Eagle
Way that can be used in conjunction with water tenders to supply water for fire protection.”
Unless this fire hydrant has been added since the 2007 fire, the combination of that hydrant and water
tenders would not appear to be adequate to protect the new homes from a serious fire.
Why aren’t there fire hydrants higher up the hill where so many lots have been platted and this
subdivision is being proposed?
If no additional fire hydrants are going to be provided, why aren’t there requirements for residential
sprinkler systems in the new homes?
Here’s what Missoula Fire Chief Tom Steenberg said about residential sprinkler systems after the home
higher up the hill burned to the ground in 2007: "A fire doubles in size every 30 to 60 seconds. The
sprinkler keeps the fire to a manageable size or extinguishes it altogether."
Also on page 21, the developer (subpart vi), is asked whether the design provides ingress and egress
from within the subdivision that meets the standards for minimum width, vertical clearance and
subgrade contained in Article 3.5.7, Access to Individual Lots, to provide for emergency travel?
The answer is “No.”
I don’t understand how a subdivision can be approved that does not meet standards for emergency
ingress and egress.
Covenants
Page 4 of the supplemental materials addresses covenants and homeowners associations. The
application says there are no existing or proposed covenants and there is no homeowners association.
Page 14 of the supplemental materials contains the statement: “We will rely on Fish, Wildlife and Parks
to provide appropriate language for covenants to minimize or mitigate conflicts between residents and
wildlife.”
The owners of the five lots are going to have to work together to maintain their private road, as
described in the “Road Maintenance Agreement.” Covenants would be a similar agreement regarding
appropriate use of the properties to which all of the property owners would be bound.

As a small‐lot dweller myself, I’m thankful that covenants establish whether my neighbors can park
dead vehicles on their property, have more than two dogs, or do many other things that might be okay if
we weren’t living so close together in such important wildlife habitat.
In the Gentry Estates Subdivision, covenants should limit the number of dogs, should prohibit feeding
wildlife, and should require that bear attractants (such as compost piles, bird feeders, horse feed, etc.)
be stored inside or protected with electric fencing.
In addition, the covenants should prohibit the planting of all fruit‐bearing trees, including ornamental
fruits such as crabapples. Fruit trees have drawn black bears into neighborhoods in both the
Rattlesnake and Grant Creek drainages (see attached article in the Journal of Mammalogy by University
of Montana graduate student Jerod Merkle regarding bears foraging on the edges of Missoula).
Please contact Jamie Jonkel , Montana Department of Fish, Wildlife and Parks Region 2 wildlife
management specialist, for review of proposed covenants to prevent conflictswith bears.
Please contact Liz Bradley, Montana Department of Fish Wildlife and Parks Region 2 wildlife biologist,
for review of proposed covenants to prevent conflicts with elk and deer.
Weeds
Page 12 of the supplemental materials includes a section for identification of noxious weeds in the area.
It states: “There is some spotted knapweed along the existing gravel road.”
Based on my familiarity with public and private lands to the north of the proposed subdivision, I would
be surprised if the proposed subdivision does not also include a substantial amount of leafy spurge,
Dalmatian toadflax, houndstongue, and possibly sulfur cinquefoil and yellow toadflax. With the
exception of sulfur cinquefoil, these weeds are much more difficult to control than spotted knapweed
and require far more care to avoid their spread when the ground is disturbed.
Wildland Residential Interface
The final bullet point regarding “Functional access for each lot” says: “Off‐site roads, in cooperation with
Missoula County and other property owners benefiting from access via Gleneagle Way, will be brought
up to a standard acceptable to the Missoula Rural Fire District.”
Does this statement mean that the roads will be brought up to a standard acceptable to the Missoula
Rural District before the homes are built or at some undetermined time afterward?
Is the off‐site road width variance being sought in this proposal acceptable to the Missoula Rural Fire
District?

Bert Lindler
North Hills Elk, Bear and Weed Volunteer

From: Mary Manning <mary@caratti.net>
Sent: Wednesday, February 1, 2017 3:36:11 PM
To: David Strohmaier; Nicole Rowley; Jean Curtiss
Subject: Gentry Estates Minor Subdivision Review Comments
Dear County Commissioners,
I recently moved to the Glen Eagle neighborhood of lower Grant Creek. I
was aware that there were private lands at the end of the paved portion
of Glen Eagle Way and decided to explore what options there are for
open space designation. I had been a member of OSAC for many years and
was lucky enough to go on the field trip with Max and Chad Bauer on
their property years ago when FVLT approached OSAC about helping with
the costs of a donated conservation easement. Now that I'm up here, I
realize just how important that easement is, in terms of elk (and other
wildlife habitat) and possible trail connections. Upon talking with Chad
recently, I realize that he and his dad have had that vision for a long
time, and this easement is part of realizing that vision. Pelah Hoyt,
Bert Lindler, and John Beighle (a Glen Eagle neighbor) also have that
vision. I have also gotten know some of my neighbors, once of which is
Mark Denton, who lives just upslope from us. I did not realize, until I
went on the Missoula County Property Information System website, just
how much land Mark had put into easements with FVLT. In addition, Tom
Bulman, Mark's nearest neighbor to the north, also put his 20 acres in
an easement with FVLT.
So a lot of good work has already occurred. However, I found out after
reviewing this minor subdivision proposal by Kirk Gentry, that he also
has 4 relatively large lots for sale. (I called the realtor, Rod Rogers
and then saw him one day up there and chatted more.) I think 3 of his
lots abut the Republic Services easement, and my concern is that once
these get built out (zoned CA-3), with no larger conservation vision
(that I know of...nothing about easements discussed), that any options
for a trail connection and functional corridor designation for the elk
herd will be precluded, depending on how this area gets built out and
how people fence their property (no covenants on these parcels). Some of
us are still trying to understand how these lands, once owned by Ken
Knie, were released for sale when the other parcels (which include a
PUD) were not released. And in talking with Mark and the other
neighbors, they wondered how things can move forward when Mark's
situation is still pending/in progress.
Given all that, I'm definitely the "newbie" in the neighborhood, but
since Dave, you know how I can be, I want to be a part of a conservation
solution since I'm up there daily and feel that this is a special area
just on its own merits (beautiful native rough fescue grasslands, even
some of the rare Missoula phlox present). But it's so important as a
corridor for the elk, especially in the heavy snow years (like this one)
when they use these lower benches to graze, bed down, and move about,
rather than the upper toe slopes that border USFS lands.
I have called Pelah, Chad and Mike Mueller from RMEF. I know there were
meetings in the past to address this conservation opportunity, but I
don't know what the future holds. I also have talked with Kali Becker

and she is going to talk with Elizabeth Erickson. I know the bond funds
are low. I don't have any immediate solutions but I would hope that with
the right people, including the 3 of you and the folks I mentioned in
this message, plus others (I'm sure), we could at least stand in a room
with a map or aerial photo and think about some vision for the future of
these lands.
So thus the long message that accompanies the attached comments.
I would be happy to discuss more and really just appreciate that I can
share my thoughts with all of you.
Mary Manning
5985 Glen Eagle Way
728-6056
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Understanding the relationship between foraging ecology and the presence of human-dominated landscapes is
important, particularly for American black bears (Ursus americanus), which sometimes move between wildlands
and urban areas to forage. The food-related factors influencing this movement have not been explored, but can be
important for understanding the benefits and costs to black bear foraging behavior and the fundamental origins of
bear conflicts. We tested whether the scarcity of wildland foods or the availability of urban foods can explain
when black bears forage near houses, examined the extent to which male bears use urban areas in comparison to
females, and identified the most important food items influencing bear movement into urban areas. We
monitored 16 collared black bears in and around Missoula, Montana, during 2009 and 2010, while quantifying
the rate of change in green vegetation and the availability of 5 native berry-producing species outside the urban
area, the rate of change in green vegetation, and the availability of apples and garbage inside the urban area. We
used parametric time-to-event models in which an event was a bear location collected within 100 m of a house.
We also visited feeding sites located near houses and quantified food items bears had eaten. The probability of a
bear being located near a house was 1.6 times higher for males, and increased during apple season and the urban
green-up. Fruit trees accounted for most of the forage items at urban feeding sites (49%), whereas wildland foods
composed ,10%. Black bears foraged on human foods near houses even when wildland foods were available,
suggesting that the absence of wildland foods may not influence the probability of bears foraging near houses.
Additionally, other attractants, in this case fruit trees, appear to be more important than the availability of
garbage in influencing when bears forage near houses.
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essential for conservation and the management of human–
wildlife conflicts.
Understanding this relationship is particularly important for
American black bears (Ursus americanus). As opportunistic
foragers, black bears exploit a variety of different food types
(including human-based foods) to meet their energetic needs
(Cottam et al. 1939; Landers et al. 1979; Raine and Kansas
1990). Because urban landscapes contain food sources not
available in wildlands, bears often use these areas to forage
(Larivière 2001) even when the costs of foraging within urban

Factors influencing animal movement are generally linked to
how animals weigh the benefits and costs of foraging (Lima
and Dill 1990; Stephens and Krebs 1986). In human-dominated
landscapes the benefits and costs, real or perceived, are
changing (Frid and Dill 2002). These areas may provide rich
forage for wildlife, a benefit, but sometimes also present a risk
of conflict with humans, an often lethal cost (DeStefano and
DeGraaf 2003). Animals generally respond to this trade-off by
avoiding human-dominated landscapes, adjusting their foraging behavior spatially or temporally to avoid conflicts, or by
simply ignoring the risk and foraging in a normal manner
(Knight and Cole 1991; Whittaker and Knight 1998).
Understanding the relationship between foraging ecology and
the increasing presence of human-dominated landscapes is
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areas may be higher. The risk of mortality for bears through
direct or lethal management actions and bear–vehicle collisions
is higher when foraging in and near urban areas (BaruchMordo et al. 2008). Bears normally do not spend their entire
lives within urban areas (but see Beckmann and Berger 2003a,
2003b), but move in and out of the urban area depending on
season and forage availability (Lyons 2005).
Previous research has provided 2 explanations to describe
the process behind bear movement in and out of urban areas
(i.e., bear movement in proximity to humans): scarcity of
wildland food and attraction to human provided food sources.
Reports of the frequency of bear conflicts suggest that they
often increase when wildland foods are scare (Knight et al.
1988; Mattson 1990; Peine 2001). For example, Knight et al.
(1988) suggested that grizzly bears (U. arctos) in Yellowstone
National Park exploited human foods during low annual habitat
productivity (years 1977 and 1981), and were consequently
involved in conflicts. Based on this pattern, we should expect
that bear movement from wildlands into urban areas would be
correlated with a decrease in wildland food availability (e.g.,
mast crop failures). Indeed black bear foraging behavior in
wildlands is related to phenological dynamics of vegetation
(Amstrup and Beecham 1976; Davis et al. 2006; Mosnier et al.
2008), where changes in peak green-up and mast availability
can predict bear movement and distribution (Amstrup and
Beecham 1976; Mace et al. 1999; Reynolds and Beecham
1980).
Second, because of the quality of human-provided foods,
bears may forage on them when they are available, regardless
of the availability of wildland foods. Garbage can be a
predictable high-calorie food source available to bears that use
urban areas (Beckmann and Berger 2003a), and the majority of
studies that report bear foraging on human foods identify
garbage as the main attractant bringing bears near humans
(Badyaev 1998; Rogers et al. 1976; Spencer et al. 2007;
Thiemann et al. 2008). Because of the quality of human foods
such as garbage, we should expect bear movement from
wildlands into urban areas when garbage is temporally
available, such as during ‘‘garbage night.’’ Other attractants,
such as fruit trees and green vegetation, also have been
identified as high-quality foods (Greenleaf et al. 2009;
McKinney 2002). Although not usually reported as important
as garbage, the availability of these attractants also may
influence bear movement from wildlands into urban areas.
In addition to these explanations, sex-based differences in
foraging strategies may explain variation in bear behavior
(Mattson et al. 1992). In urban areas, male black bears have
been reported at higher densities than females (Beckmann and
Berger 2003b; Rogers et al. 1976). For example, in the upper
peninsula of Michigan, 67% of 126 bears captured at dumps,
campgrounds, and in residential areas were males (Rogers et al.
1976). The high density of males within urban areas has been
explained by describing male bears as despots precluding
females from foraging in urban areas (Beckmann and Berger
2003b), supposing female bears avoid urban areas due to risk
from infanticide by male bears (Ben-David et al. 2004;

Wielgus and Bunnell 1995), and suggesting male bears have
higher probability of encounter with urban areas because they
have larger home ranges (Bunnell and Tait 1985). Although
not previously quantified, these patterns may be reflected in
movement in and out of urban areas, where male black bears
should be in closer proximity to urban areas than females.
Over recent decades, bear conflicts have increased in number
and extent throughout North America (Baruch-Mordo et al.
2008; Hristienko and McDonald 2007). Identifying whether
the availability of food within urban areas is more important
than that in wildlands, and which human foods attract bears, is
essential when developing conflict-minimizing methods that
alter food availability to bears. Using a time-to-event modeling
framework we developed a series of candidate models
exploring the relative influence of wildland food availability,
urban food availability, and sex on bear movement in
proximity to humans within an urban area in western Montana.
Our objectives were to test whether the scarcity of wildland
foods or the availability of urban foods can explain when bears
forage near houses, to examine the extent to which male black
bears use urban areas in comparison to females, and to identify
the most important food items influencing black bear
movement into urban areas.

MATERIALS

AND

METHODS

Study site.—Our study was conducted in the northern
periphery of Missoula, Montana, including urban and exurban
development in Butler, Grant, Rattlesnake, and Marshall Creek
watersheds in the foothills of the Rattlesnake Mountains (Fig.
1). Missoula’s 65,000 people used 25,000 housing units
covering 61.9 km2 (numbers approximated from United
States Census Bureau 2000). The topography was
characterized by flat valleys in the urban area and steep
slopes and canyons (978–2,766 m) with forest vegetation in the
wildlands. Temperatures range from a mean high in July of
28.48C to a mean low in December of 7.28C (Western
Regional Climate Center 2012). Precipitation averaged 43.3 cm
per year (Western Regional Climate Center 2012).
Fruit-bearing vegetation within the study area included
serviceberry (Amelanchier alnifolia), huckleberry (Vaccinium
caespitosum and V. globulare), strawberry (Fragaria virginiana), gooseberry and currant (Ribes spp.), tartarian honeysuckle (Lonicera tatarica), chokecherry (Prunus virginiana),
blue elderberry (Sambucus cerulea), and Oregon grape
(Mahonia spp.). Within Missoula, vegetation included exotic
and native species, including plum (Prunus spp.), pear (Pyrus
spp.), cherry (Prunus spp.), apricots (Prunus spp.), and
especially apples (Malus spp.—Merkle et al. 2011). Other
potential foods for bears were garbage, birdseed, compost,
domestic chickens, and household barbeque waste (Booth
2005).
Capture and monitoring.—We captured bears from
September 2008 until November 2009 using culvert traps
(Teton Welding, Choteau, Montana) set on private lands near
houses. We immobilized bears using Telazol (8 mg/kg; Fort
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FIG. 1.—Overview of the study area in Missoula, Montana,
indicating the spatial arrangement of the urban landscape within
Missoula school districts with respect to wildlands (i.e., hill shading)
and rivers and streams. Outline of the study area indicates a minimum
convex polygon of all black bear (Ursus americanus) locations
collected between 2009 and 2010.

Dodge Animal Health, Fort Dodge, Iowa [Jonkel 1993]), and
fitted bears  36 kg with global positioning system radiocollars
(Globalstar DD-cell wildlife GPS radiocollar; North Star
Science and Technology, LLC, King George, Virginia).
Collars were programmed to collect 8 evenly distributed
locations per day, and had a release mechanism programmed to
release 10 October 2010. Using a Globalstar transmitter, the
collars attempted to upload successful fixes to an online data
and mapping application available to us in real time. Thirtynine percent of the collars released prematurely. Capture and
handling protocols were approved by the University of
Montana Institutional Animal Care and Use Committee
(Animal Use Protocol 004–08 PKECS-072508), and met the
requirements of the most recent guidelines of the American
Society of Mammalogists (Sikes et al. 2011).
Time-to-event framework.—We used a parametric time-torecurrent-event modeling framework (Hosmer et al. 2008) to
quantify the effect of phenology-related variables on the
probability of a bear being located within 100 m of a house
(i.e., an event). We chose 100 m as our threshold because it
represents the typical size of a neighborhood block within our

0

study area, and it is the safe distance that Montana Fish,
Wildlife and Parks recommends when encountering a bear. We
identified each housing location within our study area using a
geographic information system. We obtained National
Agriculture Inventory Program imagery (2005, 1-m
resolution; United States Department of Agriculture—Farm
Service Agency, Aerial Photography Field Office, Salt Lake
City, Utah) and used ArcGIS 9.2 (ESRI, Redlands, California)
to locate the centroid of the roofline of each residential
dwelling (Goldberg et al. 2008).
Independent variables.—We applied phenology-based
indexes for wildland and urban foods to a map of the study
area with a superimposed grid (250-m resolution). For wildland
foods, we developed a 100% minimum convex polygon of all
bear locations and subtracted from this polygon all areas within
100 m of a house. We indexed rate of change of green
vegetation, or wildland green-up, using the enhanced
vegetation index (EVI) calculated from MODIS data. The
EVI indexes rate of change of photosynthetic activity (Justice
et al. 1998) and dormancy dynamics (Zhang et al. 2003). We
calculated mean EVI at 16-day intervals for all cells in our
polygon (EVIwild). We estimated EVI for each day during the
study by linearly extrapolating between each 16-day interval.
Similar to other black bear populations living in wildlands in
the region, we assumed wildland berries are a food source for
bears using areas adjacent to Missoula (Holcroft and Herrero
1991; Jonkel and Cowan 1971). We monitored native berry
phenology along a 2-km transect adjacent (,1 km) to the study
area. This transect has been monitored weekly since 1996 for a
larger study of plant phenology and climate change (P. Alaback,
in litt.). We noted the date of 1st fruiting (i.e., presence of 3
ripe fruits/shrub), peak fruiting (i.e., presence of .50% of
berries/shrub ripe), and end of fruiting (i.e., .50% of berries
dispersed) for 5 fleshy-fruited woody shrub species: serviceberry, chokecherry, blue elderberry, tartarian honeysuckle, and
waxy currant (Ribes cereum). We developed an index of berry
availability (Berry) by summing the number of species in which
ripe berries were available (i.e., from date of 1st fruiting until
end of fruiting) on each day during the survey. We then
estimated berry availability for each day during the study by
linearly extrapolating the index between each survey date.
Within the urban area we indexed rate of change of green
vegetation (i.e., urban green-up), garbage availability, and
apple availability. For urban green-up, we calculated mean EVI
values for all grid cells that intersected 100-m buffers around
houses. As with wildland areas, we estimated EVI for each day
during the study by linearly extrapolating between each 16-day
interval (EVIurban). We indexed garbage as available at each
house only from 1800 h the evening before weekly garbage
pickup until 1800 h on garbage day (Garbage), because most
of the residents store their garbage indoors during the rest of
the week (Merkle et al. 2011).
We indexed apple availability within the urban area by
selecting 10 representative apple trees in each of 2009 and
2010, and picked 3 apples from each weekly from 15 August to
31 October. We pressed apples using a Jack LaLanne vegetable
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juicer (Tristar Products Inc., Fairfield, New Jersey), and
measured the percent sugar per apple using a common
hydrometer, noting the date of peak sugar content for each
apple tree monitored. We characterized apples as available
from 6 days before the date that the earliest tree was at peak
fruiting until 6 days after the date that the latest tree was at peak
fruiting (Apples—Peirs et al. 2005).
Analysis.—Because most of our variables varied with time
equally for each individual (e.g., all animals are exposed to
apple season at the same time), we could not use the more
traditional Cox semiparametric model, and instead used a
parametric time-to-event modeling framework (Hosmer et al.
2008). To convert black bear location data into a time-torecurrent-event framework, we collapsed global positioning
system locations into a daily response variable that identified
whether 1 bear global positioning system–collar location was
within 100 m of a house. We restricted our analysis to the
bears’ active period, 1 March–30 November (275 days).
The parametric proportional hazards model summarizes the
times to an event (in this case, 1 bear location per day within
100 m of a house) as a baseline hazard (parameterized by some
functional form) multiplied by the effects of a set of variables
(Hosmer et al. 2008). Variables can be time-varying (e.g., EVI
values) or can be fixed (e.g., sex). We used the Weibull
distribution (Weibull 1951) as our baseline hazard (i.e., the
baseline distribution describing how the probability of an event
changes over time without the influence of variables), because
of its versatility and wide application. Hazard ratios constitute
the relative effect of each covariate on the event variable
(Hosmer et al. 2008).
Model building and selection.—We initially tested a null
hypothesis, that the probability of a bear being located within
100 m of a house is constant throughout the active period for
bears. We tested whether the shape parameter in the Weibull
distribution was different from 1 using a Wald’s test, where a
significant difference would allow us to reject our null
hypothesis and assume that probability of a bear near a
house varied over time (Hosmer et al. 2008). Next, we used an
information theoretic approach (Burnham and Anderson 2002)
to rank a variety of models developed from our objectives. We
developed 2 types of models, wildland and urban, totaling 21
models. Wildland models combined wildland green-up, our
berry index, and sex (i.e., 6 models not including sex by itself).
If supported by the data, wildland models would suggest that
the probability of a bear foraging near a house is related to the
availability of wildland foods. Urban models were based on all
combinations of urban green-up, garbage availability, apple
availability, and sex (i.e., 14 models not including sex by
itself). If supported by the data, urban models would suggest
that the probability of a bear being located near a house is
associated with the availability of human foods. To identify the
most important food items influencing black bear movement
into urban areas, we assessed which food items were
descriptive within the most-parsimonious model (Burnham
and Anderson 2002). We compared the ability of each set of
models to describe the probability of a bear being located near

a house using Akaike’s information criterion (AIC—Burnham
and Anderson 2002). We used Pregibon’s link test (Pregibon
1980) on the model with the lowest AIC value to test whether
models were correctly parameterized. Analyses were
conducted using Stata 10 (StataCorp, College Station, Texas).
Foraging site analysis.—Because we received global
positioning system fixes in real time, we investigated as
many locations near houses within 24 h as possible to
document sign of bear behavior. We described bear behavior
as feeding, resting, traveling, unknown, or other activity at
locations on roads or within private yards. We searched for
sign of bear activity (e.g., broken branches in berry bushes or
fruit trees, garbage containers tipped over, bird feeders
destroyed, fresh scratching on trunks and stems, and digging)
within approximately 30 m (allowing for global positioning
system error) of each location. Each description of activity was
assigned a confidence level of absolute (i.e., definitive signs of
activity), probable (i.e., sign is apparent, but not definitive), or
none (i.e., cannot decipher bear activity at location). We
classified food items at feeding sites as fruit tree, garbage, bird
feeder, wild berries, or other (e.g., garden, barbeque grill, grain,
or pet food). Resting sites were identified by searching for fresh
beds containing bear hair. Sites where bears were traveling
were identified based on observed fresh tracks. We report
results using feeding sites with only absolute and probable
confidence.

RESULTS
We captured and fit global positioning system collars on 16
individual bears (10 females and 6 males), averaging 915 (6
731 SD) locations per bear between 1 March 2009 and 10
October 2010. The area of the 100% minimum convex polygon
of all locations was 252.7 km2, and the urban landscape (area
within 100 m of houses) comprised 9.0% of the area. Use of
the urban landscape varied among individuals, averaging 34%
(6 20% SD) of relocations per individual were within 100 m of
a house.
Wildland green-up peaked on 26 June in both 2009 and
2010. Urban green-up peaked on 9 May in 2009 and on 26
June in 2010. In both years, fruit was available from mid-June
into late October (Table 1).
The Weibull shape parameter for all models was .1 (range
¼ 1.87–2.26, Wald’s test statistic range ¼ 10.78–19.36, P ,
0.0001), suggesting that the daily probability of a bear located
within 100 m of a house was not constant throughout the year
(i.e., March through October). Without the influence of
variables, the daily probability of a bear located within 100
m of a house (i.e., the smooth hazard function) has an upward
trend throughout the active period with peaks in mid-June and
late September (Fig. 2).
Variables included in top models (DAIC , 24) were all
urban variables (Apples, EVIurban, and Garbage) and Sex
(Table 2). Models that included wildland variables (i.e., EVIwild
and Berry) were unsupported by the data. Apple season, sex,
and urban green-up were all significant descriptors in the most-
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TABLE 1.—Periods of time when 5 species of wildland berries and apples were available to black bears (Ursus americanus) during 2009 and
2010 in Missoula, Montana. Data were collected during weekly sampling periods.
2009 availability
Species

Start

Serviceberry
Chokecherry
Elderberry
Honeysuckle
Waxy currant
Apple

9 July
4 August
27 September
9 July
10 June
3 September

a

2010 availability
End
20
20
18
27
20
21

Start

August
September
October
September
September
October

End

30 June
14 August
7 September
14 August
20 June
16 September

14
10
10
10
14
10

August
Octobera
Octobera
Octobera
August
Octobera

Fruit still available at end of study (10 October 2010).

foraging sites (Table 4). Percent frequency of occurrence of
forage items varied by month for fruit trees (0–57.1%), garbage
(18.9–100%), bird feeders (0–14.3%), wild berries (0–13.2%),
and other (0–13.2%). Overall, bears foraged on human foods,
and fruit trees accounted for 49% of bear foraging sites near
houses (Table 4).

DISCUSSION

FIG. 2.—Smoothed hazard function based on the daily probability
of a male or female black bear (Ursus americanus) being located
within 100 m of a house between 1 March and 30 November. Data
were obtained from 16 global positioning system–collared black bears
living in and adjacent to Missoula, Montana, from 2009 to 2010.

parsimonious model, but the availability of garbage was not
(Table 3). The daily probability of a bear being located near a
house was higher for males, and increased during apple season
and the urban green-up (Fig. 2). The top model was properly
parameterized (Z ¼ 1.15, P ¼ 0.251).
We visited 265 global positioning system locations (n ¼ 9
bears) from March 2009 until October 2010. We documented
173 foraging, 19 traveling, 1 resting, and 72 sites with other or
unknown activities. We documented food 187 times at

We found that variation in the availability of urban-based
food best described when bears foraged near houses in Missoula,
Montana. We also found that a high proportion (.90%) of
urban feeding sites were associated with human foods, and few
(,10%) were associated with wildland food items (Table 4).
Apple season and the urban green-up influenced when bears
foraged near houses, but garbage did not (Table 2). This result
was supported by our foraging site analysis, where fruit trees
accounted for 49% of foraging sites, and garbage less than 35%
(Table 4). Finally, male bears were 1.6 times more likely to
forage near houses than females, and on any given day during
apple season, the probability of a male black bear moving within
100 m of a house can be .80%. Bears living in and around
Missoula, Montana, foraged close to houses when human foods
were available, not when wildland foods were scarce, and they
were attracted mainly to apple trees.
Our results suggest that black bears near urban areas may
have completely changed their foraging dynamics to capitalize
on high-quality foods available within urban areas (Beckmann
and Berger 2003a). Based on these outcomes, researchers
investigating the foraging ecology and movement of black bears

TABLE 2.—Parametric proportional hazards models describing the daily probability (from March through October) of a black bear (Ursus
americanus) being located within 100 m of a house in Missoula, Montana. Data were based on 16 global positioning system–collared black bears
from 2009 to 2010. Top 10 models are presented based on ascending Akaike’s information criterion score. EVI ¼ enhanced vegetation index.
Model
Sex,
Sex,
Sex,
Sex,
Sex,
Sex,
Sex,
Sex
Sex,
Sex,

Apples, EVIurban
Apples, Garbage, EVIurban
Apples
Apples, Garbage
EVIwild
Berry, EVIwild
Berry
EVIurban
Garbage

Model type

d.f.

AIC

DAIC

Urban
Urban
Urban
Urban
Wildland
Wildland
Wildland
Wildland and urban
Urban
Urban

5
6
4
5
4
5
4
3
4
4

4,764.80
4,763.12
4,762.25
4,760.58
4,740.51
4,739.25
4,737.37
4,735.93
4,735.67
4,734.28

0.00
1.68
2.55
4.22
24.29
25.55
27.43
28.87
29.13
30.52

0
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TABLE 3.—Top parametric proportional hazards model describing the daily probability (from March through October) of a black bear (Ursus
americanus) being located within 100 m of a house in Missoula, Montana. Data were based on 16 global positioning system–collared black bears
from 2009 to 2010. Model selected based on Akaike’s information criterion. EVI ¼ enhanced vegetation index.
Variable

Hazard ratio

Coefficient

SE (hazard ratio)

P

Sex
Apples
EVIurban
Constant

1.6141
1.6529
1.0003
0.0008

0.4788
0.5025
0.0003
7.0977

0.1228
0.1510
0.0001
0.0005

,0.001
,0.001
0.039
,0.001

will benefit from integrating forage dynamics of urban areas and
wildlands, particularly when the bear population under investigation is situated adjacent to an urban area. Past studies have
shown that foraging strategies of these bear populations differ
from those in wildlands. Life-history characteristics of black
bears using urban areas show larger body sizes, better
reproductive abilities, shorter activity periods, and shorter
denning periods in comparison to wildland populations
(Beckmann and Berger 2003a, 2003b), all traits consistent with
a generally higher quality of forage. Because food availability
within urban areas can change regionally, we suggest that
researchers interested in black bear foraging ecology take
inventory of the foods that bears eat when in the urban area, and
investigate how the temporal availability of these foods affects
movement. Like our study, this framework for understanding
bear behavior can provide a clearer picture of what factors drive
the development of bear habituation to humans, and help predict
the likelihood of associated bear conflicts.
Our study is unique in that we examined within-year bear
movement, in contrast to other studies that consider bear
behavior among years (Knight et al. 1988). Using this
framework, we revealed foraging patterns that do not align
with other studies addressing when bears forage on human
foods. Because we did not monitor abundance, but rather
phenology of available foods, it is possible that wildland food
abundance during our study affected our results. Indeed, other
studies report that abundance and spatial distribution of
resources can influence bear behavior and habitat selection
(Bastille-Rousseau et al. 2011; Mitchell and Powell 2007).
Nevertheless, examination of precipitation data during the
study suggested average snow and rainfall accumulation
(Natural Resources Conservation Service 2012; Western
Regional Climate Center 2012), providing evidence that the
study was not conducted during an extreme berry crop failure.
To clarify the extent of influence of abundance, researchers

continuing to investigate foraging ecology of black bears
within years should simultaneously monitor phenology and
abundance within urban areas.
Our research brings to light questions about how black bears
perceive the costs associated with foraging within the urban
area. Factors such as human-induced stress (Ditchkoff et al.
2006) and changes to perceived mortality risk (Frid and Dill
2002) can increase costs to animals foraging within urban
areas. Indeed, it has been reported that black bears shift their
activity patterns to forage at night within urban areas (Ayres et
al. 1986; Beckmann and Berger 2003a), presumably to avoid
encounters with humans. Furthermore, the presence of humans
has been shown to affect foraging behavior in grizzly bears,
where intake rate of food decreases (Rode et al. 2006). We did
not explore factors associated with costs associated with
foraging in the urban area, and assessing these factors may
complete our understanding of the mechanisms influencing the
foraging dynamics of black bears and other animals within
urban areas. For example, perhaps the costs involved with
accessing garbage are higher than those of accessing apples,
which may explain why temporal availability of garbage does
not influence bear movement.
In addition to costs such as human-induced stress and
perceived mortality risk, it may be possible that the profitability
(handling time/energy content) of apples was higher than that
of wildland foods and even garbage during our study,
providing an explanation for the pattern we found. Although
garbage containers can sometimes be ubiquitous, particularly
during garbage night, we assume that there is a wide
distribution of the amount of accessible calories within each
container. In other words, some households may have more
edible waste than others. Because bears must assess the quality
of each garbage container, and make the decision whether or
not to forage in each garbage container, the costs of accessing
garbage can increase. For apples on the other hand, the trees

TABLE 4.—Percent frequency of occurrence of food items identified at black bear (Ursus americanus) foraging sites within the yards of
residents in Missoula, Montana, in 2009 and 2010. Foraging site locations were identified within 24 h of the fix time from global positioning
system–collared black bears (n ¼ 9).
Month

n

Fruit tree

Garbage

Bird feeder

Other

Wild berries

May
June
July
August
September
October
Total

8
7
3
18
53
98
187

0.0
0.0
0.0
38.9
52.8
57.1
48.7

100.0
85.7
100.0
55.6
18.9
28.6
34.8

0.0
14.3
0.0
0.0
1.9
1.0
1.6

0.0
0.0
0.0
5.6
13.2
3.1
5.9

0.0
0.0
0.0
0.0
13.2
10.2
9.1

Month 2013
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are spatially static and predictable, and the size of apples can
likely provide a higher intake rate of energy. A better
understanding of the foraging efficiency of different human
foods may shed light on the mechanisms influencing bear
foraging decisions near human developments.
As with other findings (Beckmann and Berger 2003b;
Bunnell and Tait 1981; Rogers et al. 1976), the response of
black bears to houses within Missoula depended on sex. As
expected, the higher density of males reported within other
urban areas is reflected by the frequency of males visiting
Missoula. This result is important for the development of
management plans to reduce bear conflicts while conserving
population size. Female bears have a higher reproductive value
than males because mating in black bears is promiscuous, and
recruitment is therefore based on the number of females in the
population. Management plans should be developed to
integrate this difference, particularly given that wildlife
managers and conservationists may be able to expect conflicts
with males almost 2 times more often than with females. To
fully understand this pattern, future research should compare
behavior of males and females in urban areas, while including
estimates of bear density and the costs and benefits of different
human foods.
Using a time-to-event modeling framework, we found that
fluctuations in wildland food availability did not describe when
bears forage near houses, and that garbage was not the most
important attractant related to bear movement near houses.
These results elucidate 3 important concepts that can be applied
to conservation efforts to reduce bear conflicts. First, a time-toevent modeling framework may be highly useful for describing
when conflicts will occur and why they occur. As opposed to
other procedures (e.g., generalized linear models), time-toevent models incorporate time into descriptive models, leading
to more accurate estimations of when and why conflicts arise.
Second, the frequently cited concept that bear conflicts are
associated with wildland food failures should be integrated into
management and conservation plans with caution. Our results
clearly show that the probability of a bear foraging near a
human home was based on the availability of urban foods, even
when wildland foods were still available. Finally, our results
suggest that the availability of garbage, the attractant most
widely cited as the cause of bear conflicts, was less important
than other attractants such as fruit trees in affecting when bears
forage near houses. For urban areas in dry climates where
multiple attractants are available (e.g., garbage and avocado
trees—Lyons 2005), such as our study site and other areas
within the interior western United States, the magnitude of bear
dependence on garbage relative to other attractants should be
carefully considered when developing proactive management
plans to minimize the frequency of bear conflicts.
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