Smith Environmental and Engineering

Delivering Sustainable Environmental Solutions

October 24, 2014
Mr. Peter Dunlaevy
Open Space and Trails Planner
City and County of Broomfield
One DesCombes Drive
Broomfield, CO 80020
Re: Black-tailed prairie dog (Cynomys ludovicianus) habitat assessment at Great Western Reservoir
Open Space
Dear Mr. Dunlaevy,
Per your request, Smith Environmental and Engineering (SMITH) reviewed the prairie dog colony and
habitat quality at the Great Western Reservoir Open Space (GWR) on September 2, 2014. SMITH
understands that the existing prairie dog population within the GWR is the result of six live relocation
projects in recent years and some migration and rebound from adjacent colonies that survived the
plague event in 2009. This letter serves as an update to our opinion stated in a letter to you on
November 18, 2013. The purpose of this letter is to illustrate the historic condition of the area, how
past land-use practices changed the grassland ecosystem, and how prairie dogs impact the landscape
today given the changes.
Historic Conditions at GWR
The GWR lies within the High Plains Ecoregion of Colorado, which historically consisted of
shortgrass and mixed-grass prairie composed of bluegrama (Bouteloua gracilis), needle-and-thread
(Hesperostipa comata), western wheatgrass (Pascopyrum smithii), buffalograss (Bouteloua
dactyloides), prairie junegrass (Koeleria macrantha), and little bluestem (Schizachyrium
scoparium)(Chapman et al. 2006). These perennial grasses formed deep and extensive root systems
that allowed the plants to withstand intense grazing from prairie dogs, bison, elk, and deer over time.
The onset of dryland and irrigation farming in the Broomfield area over 100 years ago converted the
natural prairie system to an agricultural landscape composed of annual grasses such as wheat (Triticum
spp.), barley (Hordeum vulgare), and broomcorn (Sorghum vulgare). Through repeated tilling,
planting, and harvesting, the extensive biomass of perennial roots typical of prairies was removed,
leaving a once healthy prairie ecosystem no longer intact.
When agricultural practices stopped at GWR, some native grasses such as western wheatgrass, Idaho
fescue (Festuca idahoensis) and others were able to flourish, particularly in areas near the reservoir and
Walnut Creek. At some point, prairie dogs became established and exerted intense grazing pressure on
both the above ground and below ground components of the vegetation. This kind of grazing pressure
can inhibit the recovery of prairie grasslands because fast-growing weedy species are not excluded by
established native grasses, thereby keeping the prairie ecosystem in a perpetual state of suppression.
Aerial imagery from 1999 through 2008 (Google Earth 2014) suggests that prairie dogs have been
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abundant on the site for many years, which likely prevented the re-establishment of healthy grassland
sod in large parts of the GWR area after agriculture initially changed the plant community structure.
In 2009, after several prairie dog live-relocation projects since 2000, the prairie dog colony was dense
and the vegetation throughout the colony was weedy and sparse with extensive amounts of bare soil
exposed. In the winter of 2009, persistent high winds in the area caused dust bowl-like conditions on
several occasions because the vegetative cover was not sufficient within the GWR and other adjacent
areas to provide protection from wind erosion. Later in 2009, the colony collapsed due to sylvatic
plague, which provided relief from grazing. Between 2009 and 2011, the area once occupied by the
colony was mostly barren and became increasingly weedy, with some native grasses beginning to return,
which is typical after disturbance. Prairie dogs were re-introduced to the area in late 2011 and early
2013. The re-introduction was successful and prairie dogs are currently moderate in density and
occupy approximately 58 ac of area throughout the GWR (see Attachment A).
Existing Conditions at GWR
Today, a mixture of native and introduced grasses and forbs exist throughout the GWR (see
Attachment B) but site conditions are not optimal for healthy shortgrass or midgrass prairie vegetation
because it is weedy and over-grazed. Of the plants listed in Attachment B, half are non-native and, more
importantly, most are forbs with only two native grasses (western wheatgrass and Idaho fescue) and
two non-native grasses [smooth brome (Bromus inermis) and cheatgrass (Bromus tectorum)] makingup significant parts of the grassland community. Weedy forbs dominate the interior of the prairie dog
colony and grasses are more prevalent along the perimeter and outside the colony. While the grasses
present are sod-forming species (except for cheatgrass), many areas examined by SMITH consisted of
grasses distributed throughout loose topsoil with no well-developed sod layer.
Areas to the south of the existing prairie dog colony are healthier and are dominated by higher
densities of smooth brome and Idaho fescue. However, field bindweed (Convolvulus arvensis) was
mixed with these grasses, which could take over (as it has in the center of the active colony) as these
areas are grazed by prairie dogs in the future. Areas unoccupied by prairie dogs to the west have cycled
through dominant weeds and grasses over the past several years. In 2012, SMITH observed that this
area was overwhelmed by yellow sweet clover (Melilotus officinalis), which suppressed most other
growth. In 2013, smooth brome dominated and it appeared that, while smooth brome is introduced, its
persistence would develop a healthier sod layer in the (wind) depleted soils. However, in 2014 the
weedy prickly lettuce (Lactuca serriola) dominated and suppressed the growth of smooth brome early
in the season.
Habitat Analysis
The long history of agriculture and subsequent prairie dog activity has changed the landscape from a
native shortgrass prairie with robust vegetation to a landscape of vegetation subject to perpetual
disturbance. Currently, prairie dogs occupy about 58 ac of area in the GWR with 33.9 ac occurring
within the designated release area and 24.1 ac outside of that area (see Attachment A). The vegetation
throughout GWR has not been able to recover to the extent that allows native perennial grasses to
establish deep, vigorous root systems that can withstand intense grazing pressure by prairie dogs.
Restoration projects for prairie ecosystems can take many years before native grasses are fully
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established. Prairie restoration usually involves persistent weed control for several years followed by
burning (or mowing to simulate burning) every four to five years thereafter.
While factors such as annual precipitation, existing weeds, and poor quality soils (likely from wind
erosion in 2009) contribute to the suppression of grassland recovery, the re-introduction of prairie
dogs in 2011-13 has also created a situation that promotes a higher composition of weedy forbs
because grasses are inhibited by grazing and not able to compete with other fast-growing species.
The condition of vegetation along the perimeter of the colony is relatively better (see Attachment C,
Photo 2). Grazed vegetation in active prairie dog areas along the edge of the colony consists primarily
of grasses and few weeds. In contrast, the vegetation in the center of the colony is composed primarily
of weeds [field bindweed, Russian thistle (Salsola spp.), and tansy aster (Machaeranthera spp.)] and
bare ground. SMITH believes that as the colony continues to grow and its density increases, the stress
on the vegetation (see Attachment C, Photo 3) will continue to promote more weed growth and limit
the establishment of native grasses. Further, the dominance of weedy species over grasses will likely
continue as the colony expands.
Recommendations
Prairie dogs are a valuable component of the grassland ecosystem and their presence at GWR is
welcome. However, given the current conditions within the area designated for prairie dog relocation
(see Attachment A), SMITH would not recommend additional live-relocations because there are
already significant prairie dog populations and habitat quality is poor, especially within the interior of
the colony. Currently, prairie dogs occupy 58 ac at GWR, of which, 33.9 ac occur within the
designated release area. While 41.6 ac of the 75.5 ac designated for release remain unoccupied, there
are 24.1 ac of prairie dogs outside of that area. The objective of prairie dog relocations has not been to
fully occupy the area; rather prairie dogs are moved in family groups, called coteries, with buffer areas
between coteries allowing for natural expansion.
The unoccupied area in the center of the designated release area (see Attachment A and Photo 6 in
Attachment C) is poor quality habitat composed primarily of weedy forbs and bare ground. The habitat
conditions are better along the perimeter and outside of the release area, particularly in areas south of
the existing colony and north of the reservoir (see Attachment C, Photo 4). However, this area is not
designated for release because it occurs within 500 ft of the reservoir’s high water mark and could be
used for future reservoir expansion. The vegetation in the western part of the GWR between the
existing colony and Indiana Street varies from year to year between grasses and weedy forbs. While
grass growth was abundant underneath the dominant prickly lettuce in the 3.5 ac unoccupied release
area, it was not sufficient to withstand intense grazing by prairie dogs over time (see Attachment C,
Photo 1). When prairie dogs eventually re-inhabit this area, grasses will likely be suppressed to the
point where weedy forbs will invade as they already have in the middle of the colony.
After careful consideration of the current conditions both within the designated release area and
throughout the greater GWR area, SMITH does not recommend relocating more prairie dogs to the
area because the existing prairie dog population will continue to grow and the colony extent will
continue to expand. To promote ecosystem health, the colony needs to have access to unoccupied areas
so that it can expand and contract naturally over time. This will also allow the vegetation, which has
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been in a continuous state of disturbance for many years, to recover when prairie dogs deplete their
resources and move to other areas.
Citations
Chapman, S.S., Griffith, G.E., Omernik, J.M., Price, A.B., Freeouf, J., and Schrupp, D.L., 2006,
Ecoregions of Colorado (color poster with map, descriptive text, summary tables, and
photographs): Reston, Virginia, U.S. Geological Survey (map scale 1:1,200,000).
Google Earth. 2014. U.S. Geological Survey Images from October 3, 1999 to February 29, 2008.
If you have any questions about this assessment, please feel free to call me direct at 303.551.7980.
Thank you for giving SMITH the opportunity to work with the CCOB on this important wildlife
management issue.
Sincerely,
Smith Environmental and Engineering

Darrin Masters, Certified Wildlife Biologist®
Senior Environmental Scientist
Attachments
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ATTACHMENT B
TABLE OF PLANT SPECIES IDENTIFIED AT GWR*
Common Name

Scientific Name

Broom snakeweed
Goldenrod
Tansy aster
Fringed sagebrush
Yucca
Prickly pear
Fleabane
Shrubby cinquefoil
Groundsel
Curly cup gumweed
Ground-cherry
Idaho fescue

Guitierrezia sarothrae
Solidago spp.
Machaeranthera spp.
Artemisia frigida
Yucca glauca
Opuntia macrorhiza
Erigeron spp.
Dasiphora fruticosa
Packera spp.
Grindelia squarrosa
Physalis hederifolia
Festuca idahoensis

Western wheatgrass

Pascopyrum smithii

Longleaf wormwood

Artemisia longifolia

Blue flax
Cutleaf primrose
Prairie sage
Horsemint
Cutleaf nightshade
Yellow sweetclover
Kochia
Prostrate spurge
Ragweed
Pigweed
Curly dock
Goatsbeard
Russian-thistle
Smooth brome

Adenolinum lewisii
Oenothera caespitosa
Artemisia ludoviciana
Monarda pectinata
Solanum triflorum
Melilotus officinalis
Bassia scoparia
Chamaesyce maculata
Ambrosia spp.
Amaranthus spp.
Rumex crispus
Tragopogon spp.
Salsola spp.
Bromus inermis

Growth Habit
Forb/shrub
Forb
Forb
Subshrub
Forb/shrub
Shrub
Forb
Shrub
Forb
Forb
Forb
Graminoid,
bunchgrass
Graminoid,
sod-forming
Subshrub

Native Status
Native
Native
Native
Native
Native
Native
Unknown
Native
Unknown
Native
Native
Native

Noxious
Weed List**
-

Native

-

Nonnative
(native on west slope)
Native
Native
Native
Native
Native
Nonnative
Nonnative
Native
Unknown
Unknown
Nonnative
Nonnative
Nonnative
Nonnative

-

Forb
Forb
Forb
Forb
Forb
Forb
Forb
Forb
Forb
Forb
Forb
Forb
Forb
Graminoid, sodforming
Prickly lettuce
Lactuca serriola
Forb
Nonnative
Diffuse knapweed
Centaurea diffusa
Forb
Nonnative
B
Dalmatian toadflax
Linaria dalmatica
Forb
Nonnative
B
Musk thistle
Carduus nutans
Forb
Nonnative
B
Moth mullein
Verbascum blattaria
Forb
Nonnative
B
Common mullein
Verbascum thapsus
Forb
Nonnative
C
Cheatgrass
Bromus tectorum
Graminoid,
Nonnative
C
sod-forming
Common St. Johnswort
Hypericum perforatum
Forb
Nonnative
C
Field bindweed
Convolvulus arvensis
Forb
Nonnative
C
*Plants species identified by Nathan Kelbe of CCOB on September 5, 2014
**B-list species are those that the Colorado Commissioner of Agriculture (CCOA) works with state and local governments
to develop weed management plans. C-list species are those whose populations are well-established in the state and the
CCOA supports efforts of local governing bodies to develop more effective management strategies.
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ATTACHMENT C – PHOTOS

Photo 1. Typical vegetation within the 3.5 ac unoccupied area. A crop of prickly lettuce (dried stalks)
precluded the growth of early season grasses. Late season grass growth is evident since the prickly
lettuce died-off.
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Photo 2. Occupied area at the periphery of the larger colony; a good composition of grasses with fewer
weeds.

Photo 3. Overgrazed sparsely-vegetated area near the center of the colony composed of Russian thistle,
field bindweed, tansy aster, and bare ground.
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Photo 4. Unoccupied area south of the main colony composed primarily of smooth brome and Idaho
fescue with field bindweed intermixed.
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Photo 5. Occupied area in the north part of the colony composed of tansy aster, Russian thistle, field
bindweed, and bare ground.

Photo 6. Unoccupied area in the center of the colony composed of prickly lettuce (dried stalks),
Russian thistle, tansy aster, field bindweed, and bare ground.
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