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1.

Introduction

Arapahoe County has contracted Bohannon Huston Inc. to complete a Master Drainage Plan (MDP) for Kiowa
Creek. Pinyon Environmental, Inc. (Pinyon), has prepared this Environmental Assessment Report (report) in
support of the MDP process. This report has been prepared to address existing conditions regarding biological
resources and protected species in the area immediately around Kiowa Creek and its main tributaries in
Arapahoe County (Figure 1). The following conditions were assessed:
•
•
•

1.1

Wetland and riparian zones in the study area were mapped and represented graphically.
Suitable habitat for federal and state threatened and endangered species was assessed.
The Colorado Functional Assessment of Colorado Wetlands (FACWet) methodology was adapted to
rate and classify wetlands.

Project Description

The purpose of the MDP is to provide a decision framework as development occurs in the Kiowa Creek
watershed. The watershed in the study area is mostly undeveloped and the MDP will be used to provide
guidance for future construction as development occurs. Development of the MDP will involve consideration
of existing and proposed land use, existing and proposed roadways and drainage systems, known drainage or
flooding problems, known or anticipated erosion problems, stormwater quality enhancements, right-of-way
needs, existing wetland and riparian zones, open space and wildlife habitat benefits, legal requirements, and
costs and benefits.

1.2

Methods

The environmental assessment methodology involved both a desktop assessment and a field component within
the study area. A full description of the methods and study area involved with mapping wetland and riparian
areas is included in Appendix A.
1.2.1

Study Area

The Kiowa Creek MDP includes Kiowa Creek and its major tributaries north of the Arapahoe County/Elbert
County borderline and south of the Arapahoe County/Adams County borderline (Figure 1; USGS, 1961a;
USGS, 1961b). A full description of how the study area was developed for this report is included in Appendix
A. The boundaries of the MDP are further referred to in this report at the “study area.”
1.2.2

Desktop Analysis

In order to determine the extent of wetlands and riparian areas, existing databases and imagery were reviewed.
Field surveys were subsequently conducted to confirm and supplement the existing information. The
combination of aerial imagery and field-collected data was analyzed using Geographic Information System (GIS)
tools and discrete polygons depicting the boundaries of wetland and riparian areas were defined.
1.2.3

Field Visit

The field verification surveys were conducted by Pinyon biologists, Dan Morta and Karin McShea, in October
and November 2016. The surveys were limited to those parcels of land where access had been granted by the
landowner or lessee. The majority of the parcels (approximately two-thirds) in the study area either did not
respond to requests for access or responded that access was not granted. Thus, the field surveys were limited
to approximately one-third of the study area, and to public roads in the other areas.
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Pinyon personnel surveyed the study area for biological resources by walking throughout the study area and
recording the locations of sensitive habitat features. During the site visit, Pinyon used a Trimble Geo 7X global
positioning system (GPS) unit to record relevant information. Notes and photographs were taken to record
field conditions (Appendix B).
The following activities were completed during the site visit:
•
•

•

General habitat conditions and land uses were noted. Dominant plant species and plant habitats were
recorded.
The study area was evaluated for protected species and their habitats, including:
o Federally listed threatened and endangered species, as specified by the US Fish and Wildlife Service
(USFWS) online Information, Planning and Conservation (IPaC) System (USFWS, 2017a).
o State-listed endangered, threatened, and sensitive species with known occurrences in Arapahoe
County as specified in the Colorado Natural Heritage Program (CNHP) database (CNHP, 2015).
o Migratory birds.
Waters of the United States (WUS) (which include open waters and wetlands) were mapped and delineated
(using remote sensing techniques).
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2.

Results

2.1

Study Area Description

2.1.1

Land Use

Land use within the study area is agricultural, residential, or undeveloped. The agricultural areas support wheat
or alfalfa farms and the ranches support cattle. The residential homes occur within low-density lots or are
built in conjunction with farms or ranches. The undeveloped areas occur primarily along Kiowa Creek and
support activities such as bird hunting. Some areas have also been developed for oil and gas production but
there are relatively few wells in the study area.
2.1.2

General Habitat and Vegetation Description

The study area has been classified as the Foothills Grassland ecoregion (Chapman et al. 2006). The Foothills
Grassland ecoregion is described as containing a mix of grassland types included tallgrass and shortgrass species.
Within the study area, the native grasslands were dominated by blue grama (Bouteloua gracilis) and buffalo grass
(Bouteloua dactyloides), with yucca (Yucca glauca) and prickly pear cactus (Opuntia spp.) reflecting the arid
growing conditions. However, due to previous and existing land uses, the majority of the study area has been
altered and contains exotic grasses and forbs.
The most common species noted in the study area was smooth brome (Bromus inermis), an exotic perennial
grass. Other plant species noted during the surveys include: western wheatgrass (Pascopyrum smithii), crested
wheatgrass (Agropyron cristatum), common sunflower (Helianthus annuus), kochia (Bassia scoparia), Russian thistle
(Salsola iberica), alfalfa (Medicago sativa), prickly lettuce (Lactuca serriola), intermediate wheatgrass (Agropyron
intermedium), white sagebrush (Artemisia ludoviciana), sand dropseed (Sporobolus cryptandrus), wavyleaf thistle
(Cirsium undulatum), threeawn grass (Aristida purpurea), curly dock (Rumex crispus), ragweed (Ambrosia
psilostachya), switchgrass (Panicum virgatum), and snakeweed (Gutierrezia sarothrae).
Several noxious weeds were noted in the study area including: Canada thistle (Cirsium arvense), which was
common along wetland areas; common mullein (Verbascum thapsus), which was noted throughout the study
area in low to moderate densities; musk thistle (Carduus nutans), which was noted scattered along roads,
cheatgrass (Bromus tectorum), which was noted throughout the study area at low to moderate densities; leafy
spurge (Euphorbia esula), which was noted along Kiowa Creek; and Scotch thistle (Onopordum sp.), which was
noted at moderate densities in some of the tributaries,
The topography of the study area consists of rolling plains dissected by streams and shallow drainages. Soils
are loamy, gravelly, moderately deep, and mesic. This is an arid area with the annual precipitation of 14 to 20
inches per year. This landscape was originally short-grass prairie. Areas with woody plants are limited to the
tributaries of Kiowa Creek and the creek itself.
Hydrology for the Kiowa Creek tributaries appears to be primarily from precipitation events. The duration of
wet conditions in the Kiowa Creek tributaries appears to be relatively brief and wetland vegetation is usually
limited to areas subject to ponding. Kiowa Creek flows below ground for most of the year with surface water
noted only sporadically within the northern half of the study area.

2.2

Wetlands

Approximately 217 acres of wetlands were identified along Kiowa Creek and its tributaries (Figure 2). The
majority of wetlands identified were within the tributaries to Kiowa Creek and within the southern third of
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Kiowa Creek. These wetlands were classified as palustrine emergent (PEM) by the USFWS National Wetland
Inventory (NWI) (USFWS, 2017b). These PEM wetlands are supported primarily by precipitation events.
Surface water is present for relatively brief periods during the growing season and wetlands form in the
depressions and flatter areas of the tributaries to Kiowa Creek. Most commonly, these PEM wetlands were
dominated by Baltic rush (Juncus balticus) and reed canarygrass (Phalaris arundinaceae). Other plants noted in
wetland areas include: rabbitfoot grass (Polypogon sp.), barnyard grass (Echinochloa sp.), spikerush (Eleocharis
sp.), Torrey’s rush (Juncus torreyi), lovegrass (Eragrostis sp.), common milkweed (Asclepias speciosa), and softstem
bulrush (Schoenoplectus tabernaemontani).
Within Kiowa Creek, the greater availability of water leads to the formation of wetlands within the creek and
along its margins. The NWI database identified wetlands within Kiowa Creek as Riverine. The Riverine
designation indicates that the wetlands occur within a channel (USFWS, 2017b). The subsystem is Intermittent
which includes channels that contain flowing water only part of the year. The water regime is Temporary
Flooded which is defined as surface water being present only during brief periods of the growing season and
the water table usually lies well below the ground surface for most of the season.
The Cowardin classification and relative proportion of wetlands in the study area are shown in Table 2-1.
Table 2-1

Proportion of Wetland Types by Cowardin Class

Cowardin
Classification

Acres

Percent

PEM1A

126.4

58.3%

Palustrine emergent, persistent, temporarily flooded.

R4SBA

48.3

22.2%

Riverine, intermittent, streambed, temporary flooded.

PSSA

30.8

14.2%

Palustrine scrub-shrub, temporarily flooded.

2.9%

Palustrine unconsolidated bottom, semi-permanently
flooded.

PUBF

6.3

Description

PFOC

2.7

1.2%

Palustrine forested, seasonally flooded.

PSSC

1.4

0.6%

Palustrine scrub-shrub, seasonally flooded.

PFOA

1.0

0.5%

Palustrine forested, temporarily flooded.

PEM1C

0.2

0.1%

Palustrine emergent, persistent, seasonally flooded.

The condition of wetlands in the study area was evaluated by assessing the presence or absence of factors that
would influence the function of the wetland. Functions of a wetland ecosystem include providing habitat for
wildlife, protecting and improving water quality, and floodwater storage (EPA, 2002). Stressors were defined
as those environmental or physical factors which would adversely affect wetland function. Stressors used for
the analysis of wetland function include: grazing, agriculture, road crossing/drainage constrictions, erosional
features, and oil and gas wells (Appendix C).
A qualitative assessment of wetland function was made by determining the number of stressors that were
within or surrounding a wetland feature. Wetlands with zero to one stressors and were classified as supporting
high quality habitat. Wetlands with two to four stressors were classified as supporting medium quality habitat.
Wetlands with five to six stressors and were classified as supporting low quality habitat. The majority of
wetlands noted in the study area were classified as supporting medium quality habitat (Table 2-2).
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Table 2-2

Wetland Quality Rating

Wetland Quality Rating

Acres

Percent of Wetlands

High
Medium
Low

50.3
166.1
0.7

23%
76%
1%

The percentage of wetlands impacted by a given stressor is shown in Table 2-3. Stressor determinations are
fully explained in Appendix C. The two most commonly occurring stressors, grazing and vegetation cover, are
closely related to grazing practices and can directly influence the average cover of vegetation. These two
stressors are likely the most important in determining the functional level of wetlands in the study area. As
grazing pressure influences vegetation cover, the removal of grazing from wetland areas would have a positive
effect on vegetation cover and wetland function. As a habitat improvement strategy, grazing cessation within
wetland areas would likely provide a relatively immediate benefit to habitat while supporting existing grazing
practices in upland areas.
Table 2-3

2.3

Wetland Stressors
Stressor

Acres

Grazing
Vegetation Cover
Constrictions
Agriculture
Oil & Gas
Erosion

163
141
78
26
20
13

Percentage of Wetlands
Impacted
75%
65%
36%
12%
9%
6%

Riparian Areas

Approximately 1,118 acres of riparian areas were identified along Kiowa Creek and its tributaries (Figure 3).
Kiowa Creek riparian areas are characterized by an overstory of mature Plain’s cottonwood trees (Populus
deltoides), a relatively sparse herbaceous understory of grasses, and shrub willows growing along and or within
the stream channel. The most common grass in the riparian areas along Kiowa Creek is smooth brome, which
is an exotic perennial grass. The most common shrub in the riparian areas is coyote willow (Salix exigua);
however, chokecherry (Prunus virginiana), snowberry (Symphoricarpos sp.), and American licorice (Glycyrrhiza
lepidota) were also noted. Although Plain’s cottonwood dominates the riparian tree canopy, other species
include: peachleaf willow (Salix amygdaloides), Russian olive (Elaeagnus angustifolia), and Siberian elm (Ulmus
pumila). The tributaries to Kiowa Creek contain some characteristics of riparian areas such as shrubs and
wetland areas, but these areas are relatively uncommon.
Riparian areas are a transitional area between terrestrial and aquatic ecosystems. The vegetation reflects the
hydrologic shift and species which depend upon a relatively continuous source of water dominate the riparian
communities. As riparian areas are defined by hydrology and vegetation, factors which influence either of those
were evaluated in order to assess the relative health of riparian communities in the study area. Stressors were
identified as those biotic or abiotic environmental factors which are likely to be negatively effecting the existing
hydrology or vegetation. Table 2-4 identifies common stressors, how many acres are effected by each stressor,
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and the overall percentage of riparian areas that are effected by each stressor. Stressors are fully defined in
Appendix C.
Table 2-4

Riparian Areas Stressors

Stressor
Grazing
Constriction
Agricultural Activities
Low Tree and Shrub Cover
Erosion
Oil and Gas Wells

Acres
836
639
572
343
55
49

Percent
75%
57%
51%
31%
5%
4%

A qualitative assessment of riparian function was made by determining the number of stressors that were within
or surrounding a riparian area. Riparian areas with zero to one stressors and were classified as supporting high
quality habitat. Riparian areas with two to three stressors were classified as supporting medium quality habitat.
Riparian areas with four to five stressors and were classified as supporting low quality habitat. The majority of
riparian areas identified in the study area were classified as supporting medium quality habitat (Table 2-5).
Table 2-5

Riparian Areas Quality Rating
Quality
High
Medium
Low

Acres
228.9219
820.6898
68.23761

2.4

Threatened and Endangered Species

2.4.1

Federally Listed Species

Percent
21%
73%
6%

Based on a review of the USFWS online IPaC System, there are eight federally listed species with the potential
to occur in, or be impacted by, a project in this location (Appendix D; USFWS, 2017a).
Of the eight species, five species are included because they occur downstream of the study area along the
Platte and/or Missouri Rivers and could be impacted by projects that would result in water depletions to their
tributary, the South Platte River. Kiowa Creek is within the South Platte River basin. These five species include
the interior least tern (Sternula antillarum), pallid sturgeon (Scaphirhynchus albus), piping plover (Charadrius
melodus), whooping crane (Grus americana) and western prairie fringed orchid (Platanthera praeclara). Future
activities within study area that would result in a depletion of the South Platte River would require consultation
with the USFWS. The remaining three species are addressed in Table 2-6.
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Table 2-6
Common
Name

Federally Listed Species and Their Potential to Occur in the Study Area
Species

Federal
Status

Habitat1

Potential for Occurrence
in Study Area

Birds
Mexican
Spotted Owl

Strix
occidentalis
lucida

FT

Mature, old-growth forests that
possess complex structural
components; canyons, riparian
and conifer communities.

None. Potential habitat
does not occur in the study
area.

FT

Occurs along Front Range of
Colorado along permanent or
intermittent streams in areas of
with herbaceous cover and
adequate cover of shrubs and
trees.

Low. Suitable habitat was
marginal in the study area.
The study area is within the
overall range for this
species.

FT

Sub-irrigated alluvial soils along
streams; open meadows on
floodplains including riparian
areas.

Low. Suitable habitat is
marginal in the study area.
Relatively few of the plant
species that are commonly
associated with the orchid
occur in the study area.

Mammals

Preble's
meadow
jumping mouse

Zapus
hudsonius
preblei

Plants

Ute ladies'tresses orchid

Spiranthes
diluvialis

Notes:
FT = federally listed as threatened
1
– Based on a review of distribution maps from NatureServe Explorer online (NatureServe, 2017) and Colorado Parks
and Wildlife, Species Activity Mapping (dated 2012) (CPW, 2013).

2.4.1.1 Preble’s Meadow Jumping Mouse
The study area is located in the eastern portion of the Colorado Parks and Wildlife (CPW)-mapped Overall
Range for the Preble’s meadow jumping mouse (PMJM) (ESRI, 2016). The Overall Range is defined as the area
which encompasses probable range. Potential PMJM habitat occurs within Kiowa Creek and consists of the
shrub dominated banks of Kiowa Creek. Specifically, areas dominated by willow shrubs (Salix spp.) should be
considered potential habitat.
While the study area does occur within the Overall Range for PMJM, the closest known occurrence is
approximately 7 miles to the southwest within water features that are not hydrologically connected with the
Kiowa Creek (USFWS, 2015). Trapping data from four miles east of Kiowa Creek was negative (USFWS,
2015). While it is unlikely that PMJM would be impacted from activities that occur in the study area, species
specific surveys and/or habitat mapping may be required by the USFWS.
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2.4.1.2 Ute ladies’-tresses orchid
The Ute ladies’-tresses orchid (ULTO) are associated with wetland and riparian habitats, and potential habitat
was identified in the study area. Populations of ULTO have also been identified in the neighboring Jefferson
County (CNHP, 1997+). Potential habitat was observed along Kiowa Creek in seepage areas in cottonwood
galleries. Several of the associated plant species cited as occurring along with ULTO were identified in the
study area. However, areas that were wet enough to support ULTO were relatively few within the study area.
Of the eight plant species noted to occur with ULTO in Colorado, only one, Canada thistle (Cirsium arvense),
was observed during the site visit. Canada thistle is also a List B weed and the occurrence of this species by
itself is a poor indicator of ULTO habitat.
2.4.2

State-Listed and Special Concern Species

CPW lists 74 species of amphibians, birds, fish, mammals, reptiles, and mollusks as endangered, threatened or
of special concern within the state of Colorado (CPW, 2014). The majority of these species are not expected
to occur in the study area because the study area is outside of their range or appropriate habitat is not present.
According to the CNHP Tracking List, three state-listed sensitive species were identified with the potential to
occur in the study area: ferruginous hawk (Buteo regalis), Black-tailed prairie dog (Cynomys ludovicianus), and
burrowing owl (Athene cunicularia) (CNHP, 2015).
2.4.2.1 Ferruginous Hawk
The ferruginous hawk is found in open country, primarily prairies, plains, and badlands (NatureServe, 2017).
The nests may occur in tall trees or willows along streams. As the study area contains grassland and stream
habitat, the study area was determined to contain habitat for this species.
2.4.2.2 Black-tailed Prairie Dog
The black-tailed prairie dog (PD) habitat profile consists of grasslands in open area with low, relatively sparse
vegetation. The PD burrows are conspicuous on aerial imagery and appear as bare circles one to three feet in
diameter with a black dot in the center indicating the entrance to the burrow. As there were multiple colonies
identified across the study area, it should be assumed that there are active colonies in the study area.
2.4.2.3 Burrowing Owl
Burrowing owls commonly nest in abandoned burrows, such as those dug by prairie dogs. Prairie dog burrows
were identified in the study area and burrowing owl habitat was thus determined to be present. The USFWS
IPaC list also includes the burrowing owl as possibly occurring in the study area during its breeding season
(USFWS, 2017a).

2.5

Migratory Birds

Sensitive migratory birds that may be affected by projects in the study area were identified from the IPaC
species list (Appendix D). Of the 22 species identified, six may occur year-round, one species would occur
during the winter months, and the remainder would occur only during the breeding season (generally February
to August). Other bird species can also occur in the study area, and could be affected by projects. Bird species
observed during the site visits include: red-tailed hawk (Buteo jamaicensis), magpie (Pica hudsonia), starling
(Sturnus vulgaris), pheasant (Phasianus colchicus), dove (Streptopelia decaocto), and American crow (Corvus
brachyrhynchos).
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Several migratory bird nests, including raptor nests, were observed within the study area. These nests were
noted in isolated trees within the tributaries to Kiowa Creek, in the riparian areas along Kiowa Creek, and
shrubs in the study area.
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3.

Discussion

3.1

Historical Context

The Kiowa Creek study area is part of the foothills grassland ecosystem (Chapman et al., 2006). Historically,
this ecosystem supported a large number of animal species. Large mammals including pronghorn antelope and
bison foraged through the prairies, sometimes in vast numbers. Small mammals that inhabited the grassland
areas include pocket gophers, harvest mice, kangaroo rats, and black-tailed prairie dogs. Common songbirds
included Colorado’s state bird, the lark bunting, and others such as the western meadowlark, McCown’s
longspur, vesper sparrow, and the horned lark. Prairie chickens and sharp-tailed grouse were once common
on the prairie as well. Raptor species found in the grasslands include golden eagles (Aquila chrysaetos), prairie
falcons (Falco mexicanus), kestrels (Falco sparverius), northern harriers (Circus cyaneus), red-tailed, ferruginous,
and Swainson’s hawks (Buteo swainsoni).
The grasslands of the Kiowa Creek area were once dominated by short-grass species interspersed with patches
of tall-grass species. Most of these grass species were perennials which were mat forming due to extensive
root systems needed to withstand droughts and to capture brief precipitation events. The extensive root
systems of these species would also reduce mortality due to seasonal fires (Ford and McPherson, 1996). The
two most common short-grass species were buffalo grass and blue grama. Tall-grass species included needleand-thread grass (Hesperostipa comata), sand dropseed, western wheatgrass, Junegrass (Koeleria macrantha), and
three-awn. The arid climate also supported cacti and yucca.
Riparian ecosystems supported a diverse and contrasting assemblage of plants which provided important habitat
to animals living on the surrounding plains. Most conspicuous was the plains cottonwood which occurred with
the peachleaf willow and various shrubs such as wild plum (Prunus americana), hawthorn (Crataegus sp.), currant
(Ribes sp.), snowberry, and willow shrubs (Mutel and Emeric, 1992).
These riparian ecosystems were naturally dynamic due to seasonal changes to the stream channel. Deposition
of sand from flood events provided sites for colonizing species such as willows. Willow stands were eventually
invaded by cottonwoods, which were frequently undercut by flooding events, exposing new sites for colonizing
species. Due to this dynamic process, the proportion of mature communities to young communities stayed
constant (Mutel and Emeric, 1992).

3.2

Current Conditions

Present conditions have only distant similarities to the grasslands of the early 20th century. Current grazing
practices and the conversion of grasslands to agricultural fields have prioritized the development of the ranching
and farming capacity of the Kiowa Creek watershed. Cattle have replaced bison and native grasslands have
been largely replaced by introduced non-native grasses. Wildlife diversity has also declined as wildlife species
dependent on native grassland areas have become infrequent or even extirpated. Likewise, undisturbed shortgrass prairie is now rare due to many of the same human-induced changes in the environment. During the field
surveys, no areas of undisturbed grasslands were noted.
Riparian areas along Kiowa Creek were also observed to be subject to the same environmental pressures as
the native grasslands. Many areas of Kiowa Creek are used for grazing and agricultural fields frequently border
riparian areas. Galleries of mature cottonwood trees are widespread and occur along the entire length of
Kiowa Creek. These mature cottonwood stands indicate that flooding rarely occurs and early successional
communities were observed to be far less common than late successional communities (Dixon et al. 2012).
The understory of the riparian areas was also sparsely vegetated which may indicate more intense herbivory
from grazing cattle.
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For comparison, Box Elder Creek located approximately five miles west of Kiowa Creek, was visited during
the field surveys. Pinyon biologists viewed Box Elder Creek from County Line Road/State Highway 50, located
on the southern border of Arapahoe County. Based on signage at Box Elder Creek, and land ownership data,
the land in the area is owned by the Colorado State Land Board. The grasslands surrounding Box Elder Creek
were notably denser and taller than those surrounding Kiowa Creek. Likewise, beneath the cottonwood
canopy of Box Elder Creek, the understory was dense and contained a well-developed shrub community. Shrub
species were also more diverse in Box Elder Creek.
Future land use practices that follow the trend of current land uses may continue to adversely impact the
remaining semi-natural grasslands and riparian areas. Species diversity may decrease in grassland communities
as introduced non-native species replace native grass communities. Wildlife species with habitat requirements
that are not compatible with ranching or farming will continue to become less common. Flooding is likely to
become more common as impermeable surfaces from development areas may increase runoff and as tributaries
to Kiowa Creek become impounded or constricted in culverts under roads. Water quality may also decrease
as wetland areas are removed and their potential water filtration capacity is lost. Climate change may also be
anticipated to contribute to landscape degradation in areas used for ranching and farming as conditions become
hotter and drier. Removal of soil by wind and storm events is likely to become much more frequent,
widespread, and severe.
Management of biotic and abiotic resources with conservation of function as a primary directive may prevent
the further degradation of this ecosystem. Management efforts should take into account the influence of factors
outside of the study areas, such as the expansion of urban areas, upstream development, and climate change.
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4.

Closing Statement

This report has been prepared as a preliminary investigation of biological resources in the study area. The
results presented herein are not intended to be used for environmental permitting efforts such as those
required by the USFWS or US Army Corps of Engineers (USACE). In addition, wetland mapping was conducted
at a large scale and did not include assessment of the three indicators (soils, hydrology, and vegetation) used
by the USACE to define a wetland (Environmental Laboratory, 1987; USACE, 2010). A formal wetland
delineation should be conducted to better define wetland boundaries, and for USACE permitting efforts.
Projects that occur in potential habitat for federally listed species may require species-specific surveys and
formal consultation with USFWS. In addition, project-related activities conducted during the nesting season
for migratory birds will require a pre-construction nest survey.
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5.

Limitations

This report was prepared by Pinyon, at the request of and for the sole benefit of Arapahoe County, or any
entity controlling, controlled by, or under common control with Arapahoe County. The conclusions and
recommendations offered in this report are based on the data obtained from a limited number of samples,
within a prescribed study area as described in the text. Soil, hydrologic, vegetation, biological and ecological
conditions typically vary even over short distances, by season, by elevation, and by meteorological conditions.
Thus, the nature and extent of variations outside this biological investigation may not become evident except
through further investigation. It is possible that ecological conditions may change from those observed,
particularly over time.
This report is the exclusive and present use of Arapahoe County, or any entity controlling, controlled by, or
under common control with Arapahoe County. Ecological analysis has been performed for specific conditions
during the course of this investigation, as described in the text. This study makes no attempt to assess
ecological/biological conditions not searched for as described in the text.
Conclusions stated herein refer only to the specific site at the time of the investigation.
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Memorandum
To: Craig W. Hoover, PE

Date: November 18, 2016

Company:

Bohannan Huston

Phone: 720-382-1064

From:

Dan Morta, Biologist

Pinyon Project #: 11686601

Delivery Method: via email at Choover@bhinc.com
Subject:

Master Drainage Plan Study Area Definition Methodology

Pinyon Environmental Inc. (Pinyon) has been contracted by Bohannan Huston to assess biological resources
for the Kiowa Creek Master Drainage Plan Environmental Assessment Project (Project). One component of
this project is to map and digitize wetlands and riparian areas along Kiowa Creek and its tributaries in Arapahoe
County. In order to complete this task in a manner that would be both efficient, meaningful, and cost-effective,
a methodology was devised by Pinyon and is presented in this memorandum. This memorandum provides
more details on methodology, but still follows the scope of work presented in the subconsultant agreement
between Bohannan Houston and Pinyon dated July 25, 2016. The assumptions and data sources described in
the subconsultant agreement are still valid.
Background
Ideally, a wetland assessment would include the extent of the wetland(s) in question and provide an analysis of
wetland function. Typically, this would be performed by conducting a wetland delineation and applying a
functional assessment protocol. However, when a large area with dozens or hundreds of wetland features is
to be assessed, the most practical method is to sample a subset of the features in the project area and map the
remainder using a combination of GIS and remote sensing technology. There are two difficulties that arise
from assessments using remote sensing technology. In one case, data can be classified exhaustively; an ideal
but cost prohibitive scenario. In the second case, data can be classified at such a coarse resolution, as what
often happens under time or budget constraints, that the resulting data is so incomplete as to render it
meaningless. As outlined in the subconsultatnt agreement, in order to reduce costs and effort, yet still provide
a usable product, Pinyon has determined a methodology that avoids both the former and the latter cases.
Justification of Study Area
The Kiowa Creek Master Drainage Plan focuses on the natural drainages of Kiowa Creek and its tributaries;
therefore, wetlands and water features that are man-made are excluded from the study. The wetlands and
water features that are man-made and omitted from the study include, but are not limited to: irrigation ditches,
irrigation return features, roadside ditches, and canals.
Within the Kiowa Creek watershed, nearly all of the wetland features occur in association with mapped natural
drainages. Natural drainages are conspicuous and are depicted on the most current USGS 7.5-minute
quadrangle topographic maps as either dry washes (e.g., Kiowa Creek) or intermittent streams (e.g., tributaries
to Kiowa Creek). These mapped dry washes and intermittent streams that flow into Kiowa Creek in Arapahoe
County are included in the study area.
Wetlands and riparian areas associated with these natural drainages will be mapped and included in the study
area. However, the lateral extent of wetlands and riparian areas, or the aquatic management zone (AMZ),

along the natural drainages depends on the topography surrounding the drainage. The AMZ is a US Forest
Service (USFS) concept used to facilitate management of aquatic and riparian dependent resources. The AMZ
minimum width in USFS Region 2 is 100 feet (USFS, 2012). The width of the study area around each natural
drainage will vary depending on the width of the AMZ, but will be at a minimum 100 feet.
Study Area
The study area for this project includes the following:
•

•
•
•

Water features depicted as dry washes and intermittent streams on USGS 7.5-minute quadrangle maps.
o Kiowa Creek is depicted as a dry wash, and its tributaries are depicted as intermittent streams.
o Only those tributaries that flow into Kiowa Creek in Arapahoe County, are included in the
study area.
The north extent of the study area is I-70, and the south extent of the study area is State Highway 50.
The lateral extent of the study area is defined as those features mapped as intermittent on a USGS
7.5-minute map and as tributaries to Kiowa Creek.
The study area will include wetlands and riparian areas within the AMZ (which is at a minimum 100 ft
wide) of features depicted as either intermittent streams or as dry washes on the USGS 7.5-minute
maps.

Attachments
Figure 1- Water Features Included in the Study Area
References
US Department of Agriculture Forest Service (USFS), 2012. National Best Management Practices for Water
Quality Management on National Forest System Lands. Volume 1. National Core BMP Technical
Guide. Available online at:
http://www.fs.fed.us/biology/resources/pubs/watershed/FS_National_Core_BMPs_April2012.pdf.
Accessed October, 2016.
US Geological Survey (USGS), 1986, Strasburg NW, CO, 7.5-Minute Quadrangle. USGS, 1986.
US Geological Survey (USGS), 1994, Strasburg SW, CO, 7.5-Minute Quadrangle. USGS, 1994.
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Memorandum
To:

Craig W. Hoover, PE

Date:

December 8, 2016

Company:

Bohannan Huston

Phone:

505.798.7835

From:

Karin McShea and Dan Morta

Pinyon Project #: 1/16-866-01

Delivery Method:
Subject:

via email at Choover@bhinc.com

Kiowa Creek Master Drainage Plan, Task 2 -Wetland and Riparian Shapefile Metadata

Pinyon Environmental, Inc. (Pinyon) has completed the first task (Desktop Analysis and Preparation) and second
task (Field Assessment) of our Kiowa Creek Master Drainage Plan contract. Data collected during these tasks
will be summarized in an Environmental Assessment Report (third task) and used to support the alternatives
development for the plan.
Based on the data collected during the first and second tasks of this project, Pinyon created two spatial data
sets of wetland and riparian zones in the study area. These data sets are presented in the form of two ESRI
ArcGIS shapefiles. This memorandum provides a brief overview of the methodology of how the data was
created and a table with an explanation of the attribute data contained within the two shapefiles.
Prior to conducting field work, Pinyon biologists performed a preliminary investigation of wetland and riparian
resources in the study area using the following available data sources:
•
•
•

United States Geological Survey (USGS) National Hydrography Dataset (NHD) surface water data
United States Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI) data
Google Earth

Pinyon biologists also reviewed the aerial imagery provided by the client, as well as historic imagery available
from multiple years on Google Earth. Wetlands were digitized into ESRI ArcGIS shapefiles using all preliminary
available data, and then field-checked the digitized areas during three field visits conducted on: October 17, and
November 7 and 8, 2016. Wetlands were identified based solely on the presence and dominance of hydrophytic
(wetland) vegetation. Wetlands were not mapped using the United States Army Corps of Engineers definition
(which requires presence of hydric soils, wetland hydrology, and hydrophytic vegetation); therefore, this data
is not suitable for Section 404 permitting purposes.
The biologists conducted a functional assessment of the publicly accessible areas and noted stressors that could
degrade habitat health and quality. These stressors included: grazing, agriculture, road crossings/drainage
constrictions, erosional features, and oil and gas wells. These stressors were included in the attribute data of
the wetland and riparian shapefiles, and a stressor index was calculated for each wetland and riparian area.
Table 1 below provides details on the stressors and other fields included in the spatial data files.
All shapefiles were created with ArcGIS 10.4 software. The mapped wetlands and riparian shapefiles are in a
standard State Plane coordinate system (NAD 1983 State Plane Colorado Central FIPS 0502 Feet). The spatial
data is depicted on the attached figures (Figure 1 and Figure 2), and is symbolized based on the stressor index
discussed above.

During the Desktop Analysis and Preparation task, wetland and riparian areas were identified primarily by
visually assessing aerial imagery. When needed, this data was supplemented with the NHD and NWI
information. Using high resolution aerial imagery obtained from multiple years and seasons, boundaries of
wetlands may be reliably identified. Wetlands and riparian areas were primarily identified using Google Earth
imagery dated September 6, 2013. Using late-growing season imagery from September of 2013 allowed the
identification of wet areas that were masked (too much vegetation) in the most current June 14, 2016 Google
Earth imagery. The vegetation in the October 2016 imagery showed too little contrast (most vegetation is
dead or dormant and brown) to be used as the primary imagery for delineating wetlands. Using the 2013
imagery, tributaries in the project area were visually assessed for dark green or black areas that indicated
vigorous vegetation growth or open water, respectively. Polygons representing wetland and riparian areas
were drawn around these contrasting areas of dark vegetation or open waters. The October 2016 imagery
and the June 2016 Google Earth imagery datasets were used to provide more information as needed.
These potential wetland areas were then verified during the Field Assessment task, over a course of two field
assessments. The wetlands that were field-verified during the first assessment on October 7, 2016, were then
digitized into shapefiles. In addition, any areas that weren’t identified during the desktop review but were
identified during the first field assessment, were also digitized. A second field assessment conducted over two
days (November 7 and 8, 2016) was then performed to further verify the mapped wetlands. Following the
second field visit, all wetlands were re-assessed in order to confirm the wetland boundaries. During this second
round of assessment, stressor variables were assigned to each wetland and riparian polygon.

Table 1. Kiowa Creek Wetland and Riparian Shapefile Attribute Data Explanation
Field

Explanation

Decision
Criteria
N/A
N/A
N/A

“FID”
“Shape”
“Cowardin”
(wetland shapefile only)

Automatically generated field.
Automatically generated field.
Cowardin classification system of wetlands.
PEMA – Palustrine Emergent Temporary Flooded
PFOA – Palustrine Forested Temporary Flooded
PFOC – Palustrine Forested Seasonally Flooded
PSSA – Palustrine Scrub-Shrub Temporary Flooded
PUBF – Palustrine Unconsolidated Bottom Semi-permanently
Flooded
R4SBA – Riverine Intermittent Streambed Temporary Flooded

“Cover”

Estimated percent of shrub and tree cover.

N/A

“GrazStress”
(Grazing Stressor)

Grazing and effects from grazing may have a negative impact
on wetlands and riparian areas. Animals tend to congregate
near water and shade where they trample and denude
vegetation, which in turn may increase erosion and
sedimentation. This reduces water quality. A value of “1”
indicates grazing is present within or near the polygon. A value
of “0” indicates there is no grazing within or near the polygon.
Agricultural activities (using mechanical movement of soil)
increase the potential for soil movement, erosion and
sedimentation. In addition, some agricultural activities may use
chemicals that may be harmful to plants and organisms living in
wetland and riparian areas. A value of “1” indicates agricultural
activity is present within or near the polygon. A value of “0”
indicates there is no agricultural activity within or near the
polygon.
Water constrictions and obstructions change flow patterns.
This may change the intensity, velocity, and patterns of flows,
changing the nature of surrounding vegetation. Altered water
flows may also increase erosion. Due to vehicle use and snow

Grazing near
polygon.

“AgStress”
(Agricultural Stressor)

“Constrct”
(Constriction)

Methodology
N/A
N/A
Assessment of aerial imagery and
data collected from site visit.

Assessment of aerial imagery and
data collected from site visit.
Assessment of aerial imagery and
data collected from site visit.

Agriculture
near polygon
area.

Assessment of aerial imagery and
data collected from site visit.

Road crossing
(with or
without
culvert) and

Used aerial imagery and tributary
layer to identify this stressor.

“Erosion”

“Well”

“CovrStress”
(Cover Stress)

“Index”
(Stressor Index)

treatments, areas near roads have an increased potential for
chemical influence. A value of “1” indicates a constriction is
present within or near the polygon. A value of “0” indicates
there is no constriction within or near the polygon.
Erosional areas are unstable and may not allow a stable
growing surface for wetlands or riparian vegetation. In
addition, these areas may be a source of sediments that may
choke out vegetation in wetlands or riparian areas, changing
the nature of the plant communities. A value of “1” indicates
an erosion area is present within or near the polygon. A value
of “0” indicates there is no erosion area within or near the
polygon.
Oil and gas wells are a potential source of chemical pollutants.
A value of “1” indicates a well is present within or near the
polygon. A value of “0” indicates there is no well within or
near the polygon.

dams within
500 feet of
polygon.

Shrub and tree cover provides valuable habitat, shading,
nutrients, food source and soil stabilization. A value of “1”
indicates shrub/tree cover is less than 20 percent within the
polygon. A value of “0” indicates that the shrub/tree cover is
greater than 20 percent within the polygon.
Sum of the 6 stressors. Qualitative assessment of habitat
health/quality.
0 or 1 stressor = high quality habitat
2, 3, 4 stressors = medium quality habitat
5 or 6 = lower quality habitat

Shrub/tree
cover less than
20 percent.

Notes: N/A = Not Applicable, COGCC = Colorado Oil and Gas Conservation Commission

Polygon within
500 feet of
erosion areas.

Used client supplied erosion areas,
and buffered these by 500 feet.

Polygon within
500 feet of
well (active or
inactive).

Well data downloaded from
COGCC website: “Active and
plugged wells - including active and
expired well permits.” Buffered by
500 feet.
http://cogcc.state.co.us/data2.html#/d
ownloads
Assessment of aerial imagery and
data collected from site visit.

N/A

N/A
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United States Department of the Interior
FISH AND WILDLIFE SERVICE
Colorado Ecological Services Field Office
134 UNION BOULEVARD, SUITE 670
LAKEWOOD, CO 80228
PHONE: (303)236-4773 FAX: (303)236-4005
URL: www.fws.gov/coloradoES; www.fws.gov/platteriver

Consultation Code: 06E24000-2017-SLI-0338
Event Code: 06E24000-2017-E-00610
Project Name: Kiowa MDP

January 11, 2017

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project

To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of
your proposed project and/or may be affected by your proposed project. The species list fulfills
the requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of
the Act, the accuracy of this species list should be verified after 90 days. This verification can
be completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed
list.
The purpose of the Act is to provide a means whereby threatened and endangered species and
the ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2)
of the Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required
to utilize their authorities to carry out programs for the conservation of threatened and
endangered species and to determine whether projects may affect threatened and endangered
species and/or designated critical habitat.

A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation,
that listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan
(http://www.fws.gov/windenergy/eagle_guidance.html). Additionally, wind energy projects
should follow the wind energy guidelines (http://www.fws.gov/windenergy/) for minimizing
impacts to migratory birds and bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at:
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm;
http://www.towerkill.com; and
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/comtow.html.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
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Official Species List
Provided by:
Colorado Ecological Services Field Office
DENVER FEDERAL CENTER
P.O. BOX 25486
DENVER, CO 80225
(303) 236-4773
http://www.fws.gov/coloradoES
http://www.fws.gov/platteriver

Consultation Code: 06E24000-2017-SLI-0338
Event Code: 06E24000-2017-E-00610
Project Type: DEVELOPMENT
Project Name: Kiowa MDP
Project Description: Master Drainage Plan
Please Note: The FWS office may have modified the Project Name and/or Project Description, so it
may be different from what was submitted in your previous request. If the Consultation Code
matches, the FWS considers this to be the same project. Contact the office in the 'Provided by'
section of your previous Official Species list if you have any questions or concerns.
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Project Location Map:

Project Coordinates: MULTIPOLYGON (((-104.44894609092165 39.56544805208057, 104.44900162292733 39.56535894316689, -104.44910389950225 39.56533520070756, 104.44919300841592 39.56539073271324, -104.44921675087525 39.56549300928815, 104.42072096230103 39.73704878928711, -104.42066543029536 39.737137898200785, 104.42056315372044 39.73716164066012, -104.42047404480677 39.73710610865444, 104.42045030234743 39.73700383207953, -104.44894609092165 39.56544805208057)))
Project Counties: Arapahoe, CO
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Endangered Species Act Species List
There are a total of 8 threatened or endangered species on your species list. Species on this list should be considered in
an effects analysis for your project and could include species that exist in another geographic area. For example, certain
fish may appear on the species list because a project could affect downstream species. Note that 5 of these species
should be considered only under certain conditions. Critical habitats listed under the Has Critical Habitat column may
or may not lie within your project area. See the Critical habitats within your project area section further below for
critical habitat that lies within your project. Please contact the designated FWS office if you have questions.

Birds

Status

Least tern (Sterna antillarum)

Endangered

Has Critical Habitat

Condition(s)
Water-related
activities/use in the N.

Population: interior pop.

Platte, S. Platte and
Laramie River Basins
may affect listed
species in Nebraska.
Mexican Spotted owl (Strix

Threatened

Final designated

Threatened

Final designated

occidentalis lucida)
Population: Wherever found

Piping Plover (Charadrius melodus)

Water-related
activities/use in the N.

Population: except Great Lakes watershed

Platte, S. Platte and
Laramie River Basins
may affect listed
species in Nebraska.
Whooping crane (Grus americana)

Endangered

Final designated

Water-related
activities/use in the N.

Population: Wherever found, except where

Platte, S. Platte and

listed as an experimental population

Laramie River Basins
may affect listed
species in Nebraska.
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Fishes
Pallid sturgeon (Scaphirhynchus

Endangered

Water-related

albus)

activities/use in the N.
Platte, S. Platte and

Population: Wherever found

Laramie River Basins
may affect listed
species in Nebraska.
Flowering Plants
Ute ladies'-tresses (Spiranthes

Threatened

diluvialis)
Population: Wherever found

Western Prairie Fringed Orchid

Threatened

Water-related

(Platanthera praeclara)

activities/use in the N.
Platte, S. Platte and

Population: Wherever found

Laramie River Basins
may affect listed
species in Nebraska.
Mammals
Preble's meadow jumping mouse

Threatened

Final designated

(Zapus hudsonius preblei)
Population: wherever found
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Critical habitats that lie within your project area
There are no critical habitats within your project area.
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Appendix A: FWS National Wildlife Refuges and Fish Hatcheries
There are no refuges or fish hatcheries within your project area.
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Appendix B: FWS Migratory Birds
The protection of birds is regulated by the Migratory Bird Treaty Act (MBTA) and the Bald and Golden Eagle
Protection Act (BGEPA). Any activity, intentional or unintentional, resulting in take of migratory birds, including
eagles, is prohibited unless otherwise permitted by the U.S. Fish and Wildlife Service (50 C.F.R. Sec. 10.12 and 16
U.S.C. Sec. 668(a)). The MBTA has no otherwise lawful activities. For more information regarding these Acts see:
http://www.fws.gov/birds/policies-and-regulations/laws-legislations/migratory-bird-treaty-act.php
http://www.fws.gov/birds/policies-and-regulations/laws-legislations/bald-and-golden-eagle-protection-act.php
All project proponents are responsible for complying with the appropriate regulations protecting birds when planning
and developing a project. To meet these conservation obligations, proponents should identify potential or existing
project-related impacts to migratory birds and their habitat and develop and implement conservation measures that
avoid, minimize, or compensate for these impacts. The Service's Birds of Conservation Concern (2008) report identifies
species, subspecies, and populations of all migratory nongame birds that, without additional conservation actions, are
likely to become listed under the Endangered Species Act as amended (16 U.S.C 1531 et seq.).
For information about Birds of Conservation Concern, go to:
http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
For information about conservation measures that help avoid or minimize impacts to birds, please visit:
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
To search and view summaries of year-round bird occurrence data within your project area, go to the Avian Knowledge
Network Histogram Tools at:
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/akn-histogram-tools.php
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Migratory birds that may be affected by your project:
There are 22 birds on your migratory bird list. The list may include birds occurring outside this FWS office jurisdiction.

Species Name

Bird of

Seasonal Occurrence in Project Area

Conservation
Concern (BCC)
American bittern (Botaurus lentiginosus) Yes

Breeding

Bald eagle (Haliaeetus leucocephalus)

Yes

Year-round

Black Rosy-Finch (Leucosticte atrata)

Yes

Year-round

Brewer's Sparrow (Spizella breweri)

Yes

Breeding

Burrowing Owl (Athene cunicularia)

Yes

Breeding

Cassin's Finch (Carpodacus cassinii)

Yes

Year-round

Dickcissel (Spiza americana)

Yes

Breeding

Ferruginous hawk (Buteo regalis)

Yes

Year-round

Golden eagle (Aquila chrysaetos)

Yes

Year-round

Lark Bunting (Calamospiza

Yes

Breeding

Yes

Breeding

Loggerhead Shrike (Lanius ludovicianus) Yes

Breeding

Long-Billed curlew (Numenius

Yes

Breeding

Mountain plover (Charadrius montanus)

Yes

Breeding

Peregrine Falcon (Falco peregrinus)

Yes

Breeding

Prairie Falcon (Falco mexicanus)

Yes

Year-round

melanocorys)
Lewis's Woodpecker (Melanerpes lewis)

americanus)
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Red-headed Woodpecker (Melanerpes

Yes

Breeding

Sage Thrasher (Oreoscoptes montanus)

Yes

Breeding

Short-eared Owl (Asio flammeus)

Yes

Wintering

Swainson's hawk (Buteo swainsoni)

Yes

Breeding

Virginia's Warbler (Vermivora virginiae) Yes

Breeding

Western grebe (aechmophorus

Breeding

erythrocephalus)

Yes

occidentalis)
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Appendix C: NWI Wetlands
Wetlands data for your project area was not available at the time of this species list request.

http://ecos.fws.gov/ipac, 01/11/2017 09:27 AM - Appendix C

1

