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» Habitat is low quality because of low plant and habitat diversity. Further, the small size
and lack of habitat diversity tend to increase predation.

= Other necessary habitats, such as those for water, feeding, and nesting, are too far
away or are blocked by barriers such as roads, traffic, or other human activity.

= Exotic plant species and domestic pets further limit the usefulness of these areas for
wildlife (Hartley and Hunter, 1998; Villard, et al. 1999; Marzluff, et al. 1998; McKinney,
2002; Jones, et al. 2003; and Crooks, et al. 1999).

=  Water quality is often poor (Schoonover, et al. 2005).

Wildlife access to the project corridor is generally from the undeveloped areas to the south and
east. The Chatfield Basin Habitat Conservation Area is about 3 miles southwest of the study
area. Several bird species are migrants, such as flycatchers, thrushes, and warblers (Andrew
and Righter, 1992), and raptors are often seen, such as red-tailed hawk (Buteo jamaicensis),
Swainson’s hawk (Buteo swainsonii), and turkey vulture (Cathartes aura). An active red-tailed
hawk nest was observed in a large cottonwood tree in Cottonwood Creek in the spring of 2009.
However, the most common wildlife species are generalists that depend on, adapt easily to, or
are associated with human development. These are listed below.

= Birds: robin (Turdus migratorius), grackle (Quiscalus quiscula), mourning dove (Zenaida
macroura), magpie (Pica hudsonia), northern flicker (Colaptes auratus), starling (Sturnus
vulgaris), house sparrow (Passer domesticus), pigeon (Columba livia).

»  Waterfowl: Canada goose (Branta canadensis) and mallards (Anas platyrhynchos).

= Mammals: coyote (Canis latrans), red fox (Vulpes vulpes), mule deer (Odocoileus
hemionus), raccoon (Procyon lotor), muskrat (Ondatra zibethicus), cottontail rabbit
(Sylvilagus sp.), striped skunk (Mephitis mephitis), fox squirrel (Sciurus niger), and
rodents such as deer mice (Peromyscus maniculatus).

» Reptiles: garter snakes (Thamnophis spp.) and bull snakes (Pituophis melanoleucus)
(Mutel and Emerick 1992, Benedict 1991).

3.10.1.3 Threatened, Endangered, and Sensitive Species

Table 3.10-1 on the next page provides the species listed by USFWS and the State of Colorado
that are identified as threatened, endangered, or special concern (unlisted) species, and have
the potential to occur in the project corridor. This list was developed by reviewing reports,
surveys, and other materials developed by the USFWS and CDOW. The Colorado Natural
Heritage Program (CNHP) also reviewed its natural resource elements database of known
occurrences in the corridor extending 150 meters (500 feet) on each side of the centerline.
“Natural resource elements” include significant natural communities and rare, threatened, or
endangered plants and animals. CNHP reported no such occurrences in the project corridor
(CNHP, 2008).

The study area and adjacent areas were then assessed for possible habitat for each listed
species in the table. Likely areas were surveyed to determine the presence or absence of
individuals or populations of each species. Threatened, endangered, and sensitive species that
could potentially occur within the study area are discussed below:
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TABLE 3.10-1: THREATENED AND ENDANGERED SPECIES, AND/OR SPECIES OF SPECIAL CONCERN
LIKELY TO OCCUR WITHIN THE STUDY AREA

Common Name Scientific Name Status' |Potential for Occurrence

Mammals

Preble’'s meadow Zapus hudsonius preblei FT, ST Unlikely, suitable habitat limited (Happy Canyon

jumping mouse Creek); prior surveys negative

Black-tailed prairie dog | Cynomys ludovicianus SSC2 Present

Northern pocket gopher | Thomomys talpoides SSC Habitat may be present
macrotis

Birds

Bald eagle Haliaeetus leucocephalus |ST Unlikely; transient

Western burrowing owl | Athene cunicularia ssp. ST May be present; shares habitat with prairie dogs
hypugaea

Piping Plover Charadrius melodus FT, ST Unlikely; transient

Least tern Sternula antillarum FE, SE Unlikely; transient

Whooping crane Grus americana FE, SE Unlikely; transient

Ferruginous hawk Buteo regalis SSC May be present

Fish

lowa darter Etheostoma exile SSC Not likely present due to habitat degradation

Common shiner Luxilus cornutus SSC Not likely present due to habitat degradation

Reptiles

Common garter snake Thamnophis sirtalis SSC Likely present

Amphibians

Northern leopard frog Rana pipens SSC Likely present

Plants

Ute ladies’-tresses orchid | Spiranthes diluvialis FT Unlikely, suitable habitat limited and degraded

Colorado butterfly plant | Gaura neomexicana FT Unlikely, suitable habitat limited and degraded

Sources: CNHP, 2008; CDOW, 2009; USFWS, 2009 a,b,c

Notes: * FT = federal threatened; FE = federal endangered; ST = state threatened; SE = state endangered; SSC = state species of
special concern (CDOW, 2009; CNHP, 1996). 2 In 2004, the black-tailed prairie dog was removed from the ESA candidate species
list. In December 2008, USFWS indicated that the agency would review the federal status of the species (USFWS, 2009b).
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» Preble’s Meadow Jumping Mouse: In 2000, USFWS issued a block clearance zone for
the Denver metropolitan area for the Preble’s meadow jumping mouse (USFWS, 2009a).
This means that ESA provisions related to the mouse do not apply within the zone. The
Southeast Corridor Light Rail Extension project, south of Lincoln Avenue, is outside this
exclusion zone, so suitable habitat was evaluated.

There are two perennial streams in the project corridor, Cottonwood Creek and Happy
Canyon Creek. Both areas have historically been subjected to grazing. Cottonwood
Creek does not have the quantity and quality of herbaceous and shrub components
characteristic of suitable Preble’s habitat. Happy Canyon Creek has a better-developed
riparian plant community, especially tree and shrub components. The understory is less
well developed, but could plausibly support the mouse. Information included in the
Douglas County HCP indicated that prior evaluations of this area did not find suitable
habitat or, if suitable habitat was found, trapping was conducted, and no Preble’s were
collected (Douglas County, 2005). Last, the alignment for the Southeast Corridor Light
Rail Extension project is situated between the interstate and an existing frontage road,
eliminating any potential project impacts to Happy Canyon Creek.

» Black-Tailed Prairie Dog: Four prairie dog colonies are located within the project
corridor, one colony west of I-25 and immediately south of Lincoln Avenue is 2.7 acres
size; two colonies southeast of 1-25 between Lincoln and RidgeGate Parkway are
roughly 1.6 and 3.7 acres each; and one colony east of 1-25 and south of RidgeGate
Parkway is approximately 20 acres in size. Field surveys of these colonies were
conducted in the fall 2008 and spring 2009. All colonies were active during these survey
periods.

= Northern pocket gopher. In 2003, a petition was submitted to USFWS to list the
Douglas County pocket gopher as a threatened or endangered species. The Douglas
County pocket gopher is 1 of 58 subspecies of the northern pocket gopher, 9 of which
are located within Colorado (Hall, 1981). The northern pocket gopher is a state species
of concern, but is considered a non-regulatory species. The USFWS denied the petition
to list the Douglas County pocket gopher because the species was more widespread in
Douglas County than reported in the petition and there are questions of the species’
current subspecific taxonomy (Federal Register, 2006). The northern pocket gopher
inhabits a variety of habitats including deep soils, heavily compacted soils, and shallow
gravel. Because of their use of fragmented habitats, the population size of each colony
is small. Much of the project area has been heavily disturbed due to development and
grazing, but numerous rodent holes and habitat for the northern pocket gopher occur in
the project area.

= Burrowing Owl: Burrowing owls are dependent on burrowing mammals such as prairie
dogs whose burrows they use for nesting and roosting. Surveys to locate burrowing owls
in the three colonies in the project corridor were conducted in the latter half of April 2009
for several weeks and determined that there are no owls present in the prairie dog
colony in the southwest quadrant. No owls were observed.

= Common Garter Snake: The common garter snake occurs along the South Platte and
its tributaries below 6,000 feet, especially near marshes, ponds, and stream edges
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(Hammerson, 1999). Two streams (Happy Canyon Creek and Cottonwood Creek)
provide suitable conditions for the snake. Because Happy Canyon Creek is beyond the
impact area of the proposed project, there would be no impacts from this project to the
snake or its habitat in that stream. At Cottonwood Creek, suitable habitat is more limited
because it is smaller and more heavily impacted by grazing.

= Ferruginous Hawk: Although a common resident in Colorado (Andrews and Righter,
1992), no ferruginous hawks or their nests were observed during several site visits to the
corridor during 2008 and 2009.

= Northern Leopard Frog: The northern leopard frogs occur along the banks and shallow
areas of marshes, ponds, streams, and other bodies of permanent water (Hammerson,
1999). Two streams (Happy Canyon Creek and Cottonwood Creek) provide suitable
conditions for the frog. Because Happy Canyon Creek is beyond the impact area of the
proposed project, there would be no impacts to the frog or its habitat from this project.
At Cottonwood Creek, suitable habitat is more limited because it is smaller and more
heavily impacted by grazing.

= Ute-Ladies’-Tresses Orchid: Potential orchid habitat in the Southeast Corridor Light
Rail Extension study area includes Cottonwood Creek and Happy Canyon Creek.
However, the degraded and disturbed nature of Cottonwood Creek, plus inadequate
hydrology and heavy clay soils, eliminated further consideration. At Happy Canyon
Creek, the alignment for the project is situated between the interstate and an existing
frontage road, eliminating any potential project impacts to the creek. USFWS is
considering designating a block clearance zone in the Cherry Creek drainage, to which
Cottonwood Creek and Happy Canyon Creek are tributary (Michael, pers. comm. 2009).

= Colorado Butterfly Plant. The Colorado butterfly plant is found in moist areas of
floodplains. Current range of the plant is restricted to Platte and Laramie Counties in
southeastern Wyoming and Weld County, Colorado. Historically, native populations
were also known from Boulder, Douglas, and Larimer counties in Colorado, but these
populations are believed to be extirpated (CPC, 2009). Both Cottonwood Creek and
Happy Canyon Creek are degraded and disturbed, which would limit the species habitat.

3.10.2 Environmental Consequences

The text below discusses potential impacts to biological resources from the Southeast Corridor
Light Rail Extension project. These impacts should be viewed in the larger context of proposed
development south of Lincoln Avenue. This area is recognized as an “urban center” by the City
of Lone Tree, Douglas County, and DRCOG. Further, the project’s footprint is fully contained
within the 3,500-acre RidgeGate Planned Development which includes a city center,
commercial mixed-use development, residential mixed-use development, rural residential
development, and open space. In this context, potential impacts to vegetation; wildlife; and
threatened, endangered, and sensitive species are described below.

3.10.2.1 Vegetation

Potential effects to vegetation from the No Action Alternative and Build Alternative are described
below.
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No Action Alternative

The No Action Alternative would not result in any direct, indirect, construction-related, or
cumulative impacts to vegetation.

Build Alternative

The direct, indirect, construction-related, and cumulative impacts of the Build Alternative are
described below.

Direct Impacts

There would be approximately 58 acres of impacts to vegetation from the proposed project,
assuming a 60-foot-wide work area, staging areas, and park-n-Ride lots. About 83 percent of
those impacts (approximately 48 acres) would occur in areas that have been recently graded,
previously disturbed and revegetated (such as the highway right-of-way), or used for grazing.
The most common species in such areas is smooth brome (Bromopsis [Bromus] inermis), a
perennial Eurasian grass widely used along roadsides for soil stabilization (Weber and Wittman,
1996). Assuming a final rail corridor width of 40 feet, the area of vegetation that would be
permanently lost beneath the light rail tracks (approximately 11 acres) and the RidgeGate Park-
n-Ride (approximately 27 acres) would be a total of 38 acres. Several ornamental trees and
shrubs would be lost from existing landscaped areas north of Lincoln Avenue. The 20 acres of
disturbed areas that will not be paved or part of the new track embankment will be revegetated.
Any trees that are cut down in the CDOT right-of-way will be replaced at a 1:1 ratio.

Indirect Impacts

The most likely indirect impact to vegetation would be from the spread of non-native, weedy
species. Based on the final construction footprint, approximately 20 acres of unpaved, disturbed
ground would be susceptible to weedy plant species, especially along the drainage ditches on
either side of the track.

Construction Impacts

The total construction area (including track embankment, staging areas, and parking lots) is
estimated to be 58 acres in size for the Southeast Corridor Light Rail Expansion project.
Approximately 20 acres of temporary impacts to vegetation would result from the Build
Alternative. This is an estimate of the area along the rail corridor that would be revegetated after
construction.

Cumulative Impacts
Cumulative impacts are not anticipated for this resource.

3.10.2.2 Wildlife

Potential effects to wildlife from the No Action Alternative and Build Alternative are described
below.

No Action Alternative

The No Action Alternative would not result in any direct, indirect, construction-related, or
cumulative impacts to wildlife.

Environmental Evaluation March 26, 2010
3-85



s outheast

Build Alternative

Direct Impacts

The Build Alternative would result in direct impacts to wildlife. The Build Alternative corridor is
either located within developed areas or parallels I-25 and a frontage road. In the context of the
RidgeGate Planned Development, it is unlikely that the Build Alternative would act as a barrier
to wildlife movement. The total area of potential wildlife habitat impacted would be 58 acres; the
total permanently lost beneath the Build Alternative, including the park-n-Ride at RidgeGate
Parkway would be 38 acres. To the extent that these areas represent permanent habitat loss,
some wildlife would be displaced. However, these animals would likely relocate to the open
space directly east of the project area. The existing red-tailed hawk nest adjacent to the light
rail bridge over Cottonwood Creek will likely be abandoned after construction begins, because
of the close proximity to development of both the planned Lone Tree City Center and Southeast
Corridor Light Rail Extension project.

Indirect Impacts

The Build Alternative would result in minimal indirect impacts to wildlife as a result of
disturbance from human activity, potential loss of prey, or loss of habitat. The impact would be
minimal primarily because the project area is composed of developed or developing urban
areas that have already been or will soon be bisected by roadways, including 1-25 and
RidgeGate Parkway.

Aquatic life and amphibians may occur in the project area along Cottonwood Creek. Indirect
impacts to these species may occur from erosion along the banks.

Construction Impacts

The Build Alternative would result in minimal temporary construction impacts to wildlife. Wildlife
that currently occupies the project area or uses the area for forage or prey is likely accustomed
to noise and movement due to proximity to I-25 and rapidly developing areas. However, the
increase in noise and activity during construction of the Build Alternative may cause wildlife to
temporarily leave the area.

Direct wildlife mortality of small terrestrial and burrowing animals could occur during
construction-related ground clearing and earth-movement. Direct wildlife mortality due to
collisions with construction vehicles could also occur during construction activities.

Disturbance of migratory birds, such as the active red-tailed hawk nest observed in the
immediate vicinity of the Build Alternative at Cottonwood Creek, are subject to the Migratory
Bird Treaty Act. Although the provisions of Migratory Bird Treaty Act are applicable year-round,
most migratory bird nesting activity in eastern Colorado occurs during the period of April 1 to
August 31. However, some migratory birds such as the red-tailed hawk are known to nest
outside of the aforementioned primary nesting season period. The USFWS has requested that
RTD coordinate with the Colorado Division of Wildlife for implementation of their Raptor
Guidelines for anticipated impacts to nesting raptors.

If the proposed construction project is planned to occur during the primary nesting season for
migratory birds or at any other time that may result in the take of nesting migratory birds,
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coordination with the USFWS will be required to determine appropriate mitigation and impact
avoidance options.

Cumulative Impacts
The Build Alternative would result in minimal cumulative impacts to wildlife as a result of
disturbance from human activity, potential loss of prey, or loss of habitat.

3.10.2.3 Threatened, Endangered, and Sensitive Species

Potential effects to threatened, endangered species from the No Action Alternative and Build
Alternative are described below.

No Action Alternative

The No Action Alternative would not result in any direct, indirect, construction-related, or
cumulative impacts to threatened, endangered, and sensitive species.

Build Alternative

The direct, indirect, construction-related, and cumulative impacts of the Build Alternative are
described below.

Direct Impacts
No federally-listed species, nor their designated habitats, were identified in the project corridor.
Therefore, there would be no impacts to such species.

Within the direct footprint of the project corridor, about 13 acres of disturbance would occur in
the four areas of known prairie dog activity, but the impacts would vary. The colony south of
Lincoln Avenue and west of I-25 differs from the other three in that it is bounded on all sides by
development (three roads and the Sky Ridge Medical Center). Although the Build Alternative
would claim about 30 percent of the existing colony, the area remaining in which the animals
could be relocated is limited and slated for development. Of the two colonies located south of
Lincoln Avenue and east of 1-25, the Build Alternative would claim about 30 percent of one and
15 percent of the other. Approximately 55 percent of the large colony south of RidgeGate
Parkway and east of 1-25 would be impacted by the RidgeGate park-n-Ride and station, which
would cause 11 acres of disturbance. However, since these three colonies could conceivably
expand into open areas to the east, impacts would be minimal. These impacts should be viewed
in the context of the intensity of the approved development plans for these areas. Impacts to
prairie dogs will follow the FasTracks Prairie Dog Policy (RTD, 2007). However, any impacts on
CDOT right-of-way will follow the January 2009 Black-tailed Prairie Dog Policy (CDOT, 2009).

Indirect Impacts
Aquatic life and amphibians may occur in the project area along Cottonwood Creek. Indirect
impacts to these species may occur from erosion.

Construction Impacts

Because habitats for the common garter snake and northern leopard frog are close to the
project, these species could experience some impacts as a result of potential changes in water
quality during construction. Implementation of BMPs would avoid such impacts. Direct mortality
of prairie dogs could occur during construction-related ground clearing, earth-movement, and
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vehicle collisions. Impacts to prairie dogs will follow the FasTracks Prairie Dog Policy (RTD,
2007). However, any impacts on CDOT right-of-way will follow the January 2009 Black-tailed

Prairie Dog Policy (CDOT, 2009).

Cumulative Impacts

As the southeast metro area continues to develop, wildlife (especially prairie dogs) will be

displaced or removed.

3.10.3 Mitigation

Table 3.10-2 summarizes the impacts and mitigation measures for vegetation, wildlife, and
threatened, endangered, and sensitive species.

TABLE 3.10-2: BIOLOGICAL RESOURCES - SUMMARY OF IMPACTS AND MITIGATION

Summary of Potential Impacts

Proposed Mitigation

Vegetation

Direct Impacts
= Minimal Impacts - permanent loss of 38 acres of
vegetation, mostly degraded habitat and weed
species.
= No Senate Bill 40 impacts in CDOT rights-of-way.

= Develop noxious weed management plan.

= Use native species when possible for landscape
plantings at RidgeGate park-n-Ride and proposed
stations.

= |f any wetlands or riparian impacts occur within CDOT
right-of-way, a wetlands finding report will be
necessary.

Indirect and Cumulative Impacts
= Potential for spread of non-native, weedy species.

= Weed control within CDOT and RTD rights-of-way.
= Replanting of native species.

Construction Impacts
= Minimal impacts — temporary loss of 20 acres of
vegetation for staging and work areas.
= Increased potential for invasive species due to land
disturbance on 20 acres.

= Minimize size of disturbed areas and length of time
such areas remain open, use weed-free hay/mulch,
reseed with native species, and control invasive
species with a noxious weed management plan.

Wildlife

Direct Impacts

* The red-tailed hawk nest on Cottonwood Creek will
likely be abandoned because of the planned Lone
Tree City Center and light rail station development.

= Approximately 38 acres of potential wildlife habitat
would be permanently impacted due to the track
and parking lots.

= No permanent impacts to wildlife anticipated,
because project area is located within developed or
developing areas.

» The Southeast Corridor Light Rail Extension
project does not act as a barrier to wildlife
movement.

= Impacts to aquatic life in Cottonwood Creek from
erosion and shade tree removal.

= See construction mitigation below.
= Use appropriate Best Management Practices (BMPs) to
avoid water quality impacts to Cottonwood.

= Avoid or minimize tree removal along Cottonwood
Creek.

Indirect Impacts
= No impacts

= No mitigation needed.
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Construction Impacts

= Minimal impacts due to noise and increased
construction activity.

= Potential impacts to migratory birds.

= Direct mortality of small terrestrial and burrowing
wildlife from grading activities and construction
vehicle collisions.

= Potential to impact water quality in Cottonwood
Creek, which could harm fish and invertebrates.

RTD will comply with the requirements of the Migratory
Bird Treaty Act

RTD will coordinate with the Colorado Division of
Wildlife and implement their Raptor Guidelines, as
needed.

Survey of construction area during nesting season for
ground-nesting migratory birds (April 1 and August 31).
Removal of trees during non-nesting season of
migratory birds that nest in trees (August 31 to April 1)
Inactive tree nests can be removed at any time.

Use appropriate BMPs to avoid water quality impacts to
Cottonwood Creek during construction

Place temporary barriers around access roads and
staging areas to minimize wildlife interaction with
construction equipment, specifically to keep prairie
dogs out of these areas.

Cumulative Impacts
= Minimal cumulative impacts to wildlife as a result of
disturbance from human activity, potential loss of
prey, or loss of habitat primarily because the
context of the study area is in a developed or
developing urban area.

No mitigation needed.

Threatened, Endangered, and Sensitive Species

Direct Impacts
= No impacts to federally listed species or their
habitats.
= Displacement of 13 acres of prairie dogs in four
colonies.
= Impacts to aquatic life in Cottonwood Creek from
erosion and shade tree removal.

Relocation efforts for prairie dog towns greater than two
acres shall be conducted in accordance with CRS 35-7-
203, as well as any other applicable laws or regulations,
including the FasTracks Prairie Dog Policy (RTD, 2007)
and the CDOT Black-tailed Prairie Dog Policy (CDOT,
2009) when on CDOT right-of-way.

If a relocation site cannot be located for towns larger
than two acres, the prairie dogs will be captured and
donated to raptor rehabilitation facilities, or turned over
to the Fish and Wildlife Service (USFWS) for the black-
footed ferret reintroduction program.

Replant vegetation and trees along creek.

Implement permanent BMPs to control erosion.

Indirect Impacts
= No impacts

No mitigation needed.

Construction Impacts
= Disturbance of prairie dog colonies outside of
construction zone.
= Potential for impacts to common garter snake and
northern leopard frog habitat.
= Potential for direct mortality to prairie dogs in
adjacent colonies from construction equipment.

Implementation of BMPs to maintain water quality
during construction.

Erect a construction barrier between construction areas
and active prairie dog colonies to minimize interaction
with adjacent colonies. Remove prairie dogs from the
construction side of the barriers.

Burrowing owl surveys will be conducted within 1 year
prior to construction.

Follow FasTracks Prairie Dog Policy (RTD, 2007).

Cumulative Impacts
= Minimal impacts to prairie dogs from the Southeast
Corridor Light Rail Extension project compared to
the planned development surrounding the project
area.

No mitigation needed.
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3.11 Natural Resources

Natural resources described in this section include mineral resources/geology and soils; water
resources, and water quality; floodplains and drainage/hydrology; and waters of the U.S.,
including wetlands. The affected environment, potential impacts, and recommended mitigation
measures for these topics are described below for natural resources.

3.11.1 Affected Environment
The study area for the natural resources described below is 300 feet from the centerline of the
proposed alignment and stations.

3.11.1.1 Mineral Resources/Geology and Soils

One key factor, for the success of construction projects, is the condition of the construction site.
This is particularly true of the geologic conditions that would provide support for the new facility.
Geologic resources are evaluated with a focus on their ability to withstand and support built
components of the project during construction and operations. This analysis identifies
engineering mitigation measures to account for the anticipated geotechnical challenges found in
the study area. In addition, the presence of economically valuable resources and the likelihood
of their loss by construction of the Southeast Corridor Light Rail Extension project are
evaluated.

Soil survey data suggest that suitable topsoil and road fill material occur in the study area.
Additionally, potential limited sand and gravel resources may be associated with alluvium within
the study area. No past evidence of mining within the project boundaries has been identified
(USGS, 1994). Surficial soils are described as significantly variable across the study area, and
include differing amounts of clayey to sandy loam and alluvium (USDA, 1974). Surficial deposits
within the study area include Late Neogene to Quaternary Period alluvium (deposited by water)
and eolian or loess materials (deposited by wind).

The underlying bedrock unit located beneath the study area is the Tertiary Period (Paleocene
Epoch) Dawson Arkose Formation (USGS, 1972a). Within the study area, the formation is
described as interbedded claystone and sandstone. The claystone units are moderate-olive-
brown to dusky-yellow beds, with lenses of clay that have been lithified to claystone. The
sandstone units are light-olive-gray to yellowish-orange-brown cross-bedded lenses of fine-
grained quartz, feldspar and mica in a clay binder. In some areas near |-25, bedrock from the
Denver Formation is exposed and may be encountered during construction. See Section 3.5.3.4
Paleontological Resources for additional discussion. Geologic hazards in the study area must
be considered prior to development of the Build Alternative. Potential hazards identified during
research include: mass movement, erosion, expansive soil and bedrock, compactable and
compressible soil, floods, corrosivity, and seismicity. Table 3.11-1 presents discussion for each
of these hazards.

TABLE 3.11-1: GEOLOGIC HAZARDS IN THE STUDY AREA

Geologic Hazard | Discussion

Mass Movement |Materials located on moderate to steep slopes may be prone to forms of mass movement
including rock falls, debris flows, landslides, and creeping. Material overlying weak and/or
weathered bedrock is particularly susceptible to mass movement. Landslides may be promoted by
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TABLE 3.11-1: GEOLOGIC HAZARDS IN THE STUDY AREA

Geologic Hazard

Discussion

increased moisture, human activities and erosion. The potential for mass movement varies with
slope inclination and aspect, moisture conditions, drainage, and man-made modifications. An area
described as exhibiting relatively high potential for large debris slides and earth flows has been
mapped within the study area, north and south of the proposed Ridgeway Parkway intersection,
generally within an area described as outcropping bedrock of the Dawson Arkose Formation
(USGS, 1972d; USGS, 1972¢).

Erosion

Erosion susceptibility in the study area is considered moderate to severe due to slope, material
composition, material consolidation, vegetation and current and future construction activities
(USDA, 1974). Modifications to topography from development of the Build Alternative may also
alter the erodibility within the study area. United States Department of Agriculture (USDA) data
suggests that moderate to severe erosion hazards occur within the study area. Additionally,
Colorado Geological Survey (CGS) and USGS data suggests moderate to high erosion
susceptibility in the study area (CGS, 1978; USGS, 1972f).

Expansive Soil
and Bedrock

Certain clays and claystones in the Colorado Piedmont have the ability to absorb a substantial
amount of water, causing them to swell. During dry periods, these soils will release water and then
shrink. Expansive soil and bedrock pose the hazard of damaging roads, building foundations,
utilities, and other man-made structures. USDA data indicates that surficial soils within the study
area have low to high shrink/swell potential. Outcropping bedrock in the southern portions of the
study area has been described as having extremely high swelling potentials (USGS, 1972c; CGS,
2002). Heaving, inclined bedrock near the uplifted sedimentary rocks near the front range of the
Rockies can lead to differential movement; however, no uplifted bedrock is mapped in the study
area.

Compactable and
Compressible
Soil

Eolian and loess sands, alluvium and artificial fills have the potential to decrease in volume under
heavy load. This non-uniform decrease in volume can lead to differential settlement, and result in
similar damage as that described above with expansive soil and bedrock. Loess material located
in the project boundaries area is described as subject to differential compaction when loaded or
wetted (USGS, 1972g; CGS, 2002)

Floods

Localized stream flooding during summer downpours and rapid snow melting is generally
restricted to low-lying areas. The 100-year floodplain is within the study area in two separate
locations. The 100-year floodplain surrounds Cottonwood Creek and Happy Canyon Creek on the
east side of I-25 (USGS, 1972b; USGS, 1972h). The 100-year floodplain within the study area
creates an envelope that varies between 30 and 120 feet. There are no existing bridges that cross
the floodplain within the study area. Additional information regarding flood issues is presented in
Section 3.11.1.3 Floodplains and Drainage/Hydrology.

Corrosivity

Risk of corrosion pertains to the potential soil-induced electrochemical or chemical actions which
may corrode or weaken concrete or steel. Corrosion risk is related to several soil factors, including
content of sulfate and sodium, texture, moisture, acidity, particle size and electrical conductivity.
Review of Natural Resources Conservation Service (NRCS) data indicates a “low” corrosion rating
for concrete, and “moderate to high” ratings for corrosion of steel within the project area (NRCS,
20009).

Seismicity

The proposed project is located in Seismic Risk Zone 1 of the Seismic Zone Map of the United
States 1997 Uniform Building Code (UBC, 1997). Risks are rated between 0 and 4, with 4 being
the highest risk of damage resulting from earthquakes. Large-magnitude earthquakes are rare in
the Colorado front range. The largest recorded earthquake in Colorado occurred in 1882 west of
Fort Collins. The estimated magnitude was 6.5. The probability for damaging earthquakes in the
Front Range is low compared to other areas of the country (USGS, 2008).

Sources: CGS, 1978; CGS, 2002; NRCS, 2009; UBC, 1997; USDA, 1974; USGS, 1972b, USGS, 1972c; USGS, 1972d; USGS,
1972e; USGS, 1972f, USGS, 1972g; USGS, 1972h; USGS, 2008.
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3.11.1.2 Water Resources and Water Quality

Federal water quality requirements were first instituted with the passage of the Water Pollution
Control Amendments of 1972, also known as the Clean Water Act. Title IV of the Clean Water
Act, Permits and Licenses, created the system for permitting wastewater discharges known as
the National Pollutant Discharge Elimination System (NPDES) permit program. These permits
place limits on the amount of pollutants that may be discharged from a point source (a discrete
conveyance such as a pipe) to waters of the state and U.S. Permit discharge limits are set at
levels that will be protective of both aquatic life and human health in the waters that receive the
discharge.

NPDES requirements are described in Section 402 of the Clean Water Act. Under the current
NPDES program, all facilities discharging pollutants from any point source into waters of the
U.S. are required to obtain an NPDES permit. The State of Colorado was granted authority by
USEPA to issue point source discharge permits and to manage an NPDES permit program. The
CDPHE Water Quality Control Division (WQCD) administers the state program under the
authority of Colorado Regulation 61, Colorado Discharge Permit System (CDPS) Regulations.

Colorado’s NPDES program requires all construction sites disturbing more than one-acre, many
industrial sites, and all designated Municipal Separate Storm Sewer Systems (MS4s) to obtain
permit coverage. Each permitted MS4 will be responsible for establishing a Stormwater
Management Program (SWMP) under either the Phase I, or under Phase Il of the NPDES
stormwater regulations.

Two phases of the CDPS currently in effect pertain to the permitting and management of
stormwater discharges. Phase | requires all operators of medium and large MS4s to obtain a
CDPS permit and develop a stormwater management program designed to prevent harmful
pollutants in stormwater runoff from being washed or dumped directly into MS4s. Development
and implementation of a stormwater management plan for construction site runoff is one of the
main Phase | program requirements.

Phase Il requires operators of regulated small MS4s to obtain a CDPS permit and develop a
stormwater management program designed to prevent harmful pollutants from being discharged
into the MS4 and then into local water bodies. Phase 1l set forth immediate and more stringent
controls on construction activity discharges by requiring projects of one acre or larger in size to
secure a CDPS permit for stormwater discharges during construction.

The City of Lone Tree, Douglas County, and RTD are all subject to the requirements of the
Phase Il program. RTD addresses Phase Il requirements by adhering to the CDPS Stormwater
Management Program, last revised for CDPHE on March 5, 2004. Coordination between RTD
and these jurisdictions and agencies on water quality issues is vital to this project since each
jurisdiction is subject to slightly different Phase Il requirements. Areas of concern for water
guality include runoff from bridges, maintenance facilities, and parking lots at transit stations,
which can contain metals, salts, oils, grease, herbicides, and bacteria.
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Surface Water and Water Quality

Surface water features are important indicators of the environmental health of an area and
provide important habitat for wildlife. They can also be used for both domestic water supplies
and recreational activities. Two perennial streams (Cottonwood Creek and Happy Canyon
Creek) are located within the study area (see Figure 3.11-1). The two perennial streams are
tributaries of Cherry Creek. Cherry Creek is a major tributary in the Upper South Platte River
Watershed, the 8.1-million acre basin that covers north central Colorado. Both the South Platte
River and Cherry Creek carry designated uses for warm water aquatic life, recreation, water
supply and agriculture (CDPHE, 2008a). Portions of both are included in the Water Quality
Control Commission’s Clean Water Act Section 303(d) list of impaired waters. However, none of
the impaired segments are in proximity to the proposed project (CDPHE, 2008b).

Stream Characteristics

The study area crosses Cottonwood Creek on the east side of I-25, north of RidgeGate
Parkway. In the past, Cottonwood Creek delivered substantial amounts of phosphorus
downstream to the Cherry Creek Reservoir (Cherry Creek Basin Water Quality Authority
[CCBWQA], 2008). To protect the water quality of Cherry Creek, the Cherry Creek Control
Regulation was established in 2004, which requires the implementation of BMPs for all new
development and pollutant reduction facilities (PRFs) throughout the watershed. Additional
stabilization improvements on Cottonwood Creek are needed to reduce the inflow of sediment
and phosphorus from Cottonwood Creek into the reservoir (CCBWQA, 2005). The proposed
project is subject to this requirement. Happy Canyon Creek is also located near the project
study area, ultimately draining to Cherry Creek Reservoir.

Groundwater

The groundwater aquifer is also an important feature because of its potential use for domestic
and agricultural water supply. In addition, water quality is a highly regulated resource under the
Clean Water Act. The regional groundwater flow is generally to the northeast, toward Cherry
Creek, and the surficial aquifer generally ranges between 20 and 100 feet below the ground
surface (Robson, 1996).

Eleven wells are located in the study area, including one monitoring well, one stock well, and
four municipal wells (Figure 3.11-1). A monitoring well is generally used to evaluate the
presence of groundwater contamination, while a supply well is used to provide water for
residential or agricultural purposes. The well records do not indicate whether the wells are
currently in use (Colorado Division of Water Resources, 2008).

Pollutant concentrations in groundwater will not be known until project final design, when soil
borings are performed as part of geotechnical activities or Phase Il hazardous materials site
assessments. Groundwater information was provided by CDPHE related to site-specific
standards and “limited use and quality” areas.

3.11.1.3 Floodplains and Drainage/Hydrology
Hydrologic analysis involves studying how stormwater flows may change once the Build
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Alternative is implemented. This analysis includes determining the peak rate of stormwater
runoff, stormwater runoff volume, and the time distribution of those stormwater flows present at
any location along the Build Alternative for a given storm event. RTD criteria define the minor
storm event as the 5-year storm event and the major storm event as the 100-year storm event.

Flooding in Denver is typically due to short-duration, high-intensity precipitation events between
the months of May and September. These rainfall events have been well documented by the
National Oceanic and Atmospheric Administration as well as the Urban Drainage and Flood
Control District (UDFCD). UDFCD is a regional agency that coordinates multi-jurisdictional
drainage and flood control issues among jurisdictions in the Denver area. Floodplains identify
what areas are inundated for various storm events. The Federal Emergency Management
Agency (FEMA) maps floodways and floodplain limits. The purpose of this section is to evaluate
whether the proposed project would be built in or modify the existing 100-year floodplain. This
evaluation was conducted in accordance with applicable regulations. Any addition to impervious
surfaces would require the utilization of detention systems, so that excess storm runoff
associated with an increase in basin imperviousness would not exceed current runoff amounts
causing changes in the natural conveyance of floodwaters in the study area.

The alignment for the Southeast Corridor Light Rail Extension project crosses the 100-year
floodplain of Cottonwood Creek at one location, near 1-25 and RidgeGate Blvd and the
proposed RidgeGate station and park-n-Ride will occur within 100 feet of the floodplain for
Happy Canyon Creek (see Figure 3.11-1). The 100-year floodplains within the study area vary
in width between 30 and 120 feet. Requirements of jurisdiction for on-site detention facilities are
provided in Table 3.11-2.

TABLE 3.11-2: JURISDICTIONAL REQUIREMENTS FOR ON-SITE DETENTION

Flood Levels Detention Above-
Freeboard Sizing Underground ground
Jurisdiction Minor Major Requirements Methods Detention Detention
Urban Drainage 5- and 10-year |100-year plus |One foot above |Simplified Only in ultra- Preferred
and Flood Control |plus water no less than  |the water surface |method based |urban setting
District quality capture |one-half elevation when on empirical |where no on-
volume WQCV the emergency equations in  |surface
(WQCV) spillway is storage methods are
conveying the chapter of practicable.
maximum design |District
or emergency Manual.
flow.
Douglas County |WQCV and 100-year plus |One foot above |Simplified Prohibited Preferred
Excess Urban |the WQCV the water surface |method based
Runoff Volume elevation when on empirical
(EURV) the emergency equations in
spillway is storage
conveying the chapter of
maximum design |District
or emergency Manual.
flow.

Sources: UDFCD, 2007; Douglas County, 2008d.
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3.11.1.4 Waters of the U.S./Wetlands

Waters of the U.S. are identified through a complex legal definition found in 40 CFR 230.3(s),
and in addition to wetlands, include navigable waters, lakes, stream, and tributaries. Waters of
the U.S. and wetlands are protected under Section 404 of the Clean Water Act and Executive
Order 11990, Protection of Wetlands, U.S., 1977). Waters of the U.S. and associated wetlands
are under the jurisdiction of U.S. Army Corps of Engineers (USACE), and any discharge of
dredged or fill materials into these features are subject to permitting by the USACE.

Non-jurisdictional waters of the U.S. and wetlands are not subject to permitting by USACE
under Section 404; however, all federal agencies are required to avoid and minimize wetlands
impacts to the extent possible per Executive Order 11990. In order to be consistent with FTA
and FHWA polices, both CDOT and RTD follow the same guidelines. Thus, these agencies
require mitigation of impacts to non-jurisdictional wetlands on a 1:1 ratio. RTD will require
mitigation for all wetland impacts.

Impacts to riparian wetlands may be governed by Section 404 or they may be governed by a
Colorado state law, Senate Bill 40 (SB 40; 33-5-101, et seq., C.R.S., 1973). SB 40 requires any
state agency to obtain certification from CDOW when the state agency plans construction in any
stream, its banks, or tributaries. Emphasis in this legislation is on the protection of fishing waters
in the state, but it also recognizes the importance of protecting the entire stream ecosystem,
including wetlands and riparian areas. Coordination with CDOT and CDOW will be required if
any riparian wetlands are impacted within a CDOT right-of-way from the project.

Wetlands within the study area were evaluated using the three-parameter method outlined in
the U.S. Army Corps of Engineers Wetland Delineation Manual (USACE, 1987) and the Interim
Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Great Plains
Region (USACE, 2008). This involved examination of the plants, soils, and hydrologic indicators
present. All three parameters must be present to designate the site as a wetland subject to
USACE jurisdiction. Description of these evaluation parameters are provided below.

= Wetland Hydrology. Each potential wetland site within the study area was assessed for
evidence and potential sources of hydrology. Wetlands were most often associated with
natural drainages, roadside drainages, and stormwater detention basins. Areas with
wetland hydrology are those where the presence of water has an overriding influence on
characteristics of vegetation and soils due to anaerobic and reducing conditions. Such
characteristics are usually present in areas that are inundated or have soils that are
saturated to the surface for sufficient duration to develop hydric soils and support
vegetation typically adapted for life in periodically anaerobic soil conditions.

= Wetland Vegetation. During field examinations, dominant vegetation was evaluated at
each potential wetland area and compared to the National List of Plant Species that
Occur in Wetlands: 1996 National Summary (Reed, 1996) to determine the indicator
status of each species. Hydrophytic vegetation is present when more than 50 percent of
the dominant species have an indicator status of obligate, facultative wetland, or
facultative. Additional botanical resources used included the PLANTS database (NRCS,
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2008); Weber and Wittmann (1996); Carter (2006); Hurd, et al. (1997); Hurd, et al.
(1998); and Wingate (1994).

= Hydric Soils. Hydric soils are defined as a soil that formed under conditions of
saturation, flooding, or ponding long enough during the growing season to develop
anaerobic conditions in the upper part (USDA, 1974). Hydric soil indicators are formed
predominantly by the accumulation or loss of iron, manganese, sulfur, or carbon
compounds in a saturated and anaerobic environment. Where appropriate hydrology
and wetland vegetation were present, soils were examined to identify the presence of
hydric soil indicators using Munsell soil color charts (Kollmorgen, 1994).

Wetlands and other water features were surveyed in October 2008 and August 2009 within the
study area, extending 300 feet from the centerline of the Southeast Corridor Light Rail
Extension alignment and proposed stations. Wetland surveys were conducted by qualified
Parsons’ wetland scientists. Aerial photographs and on-site verification of sites confirmed
presence of waters of the U.S., including wetlands. A request for jurisdictional determination
was submitted to the USACE in February 2010. The submittal included results of the wetlands
survey, USACE jurisdictional determination forms, wetland delineation forms, and photographs.

Pending the results of the submitted request for jurisdictional determination, it is assumed that
there are two jurisdictional waters of the U.S located within the study area, including
Cottonwood Creek and Happy Canyon Creek (see Figure 3.11-1). Both of these drainages are
tributaries to Cherry Creek Reservoir, a Traditional Navigable Water. There are wetlands and
riparian areas along these two waters of the U.S., which were evaluated, along with several
stormwater ponds located throughout the study area.

As detailed in Table 3.11-3 and shown in Figure 3.11-2, a total of 9 wetlands were identified in
the study area.

Wetland Classification

Wetlands were classified using the system developed by Cowardin, et al. (1979) for the
USFWS. Under this system, the wetlands in the project corridor can be classified as palustrine
emergent-persistent (PEP), palustrine scrub-shrub (PSS), or palustrine forest (PF). At many
locations, these types of wetlands were found together. In the hydrogeomorphic classification
system, most wetlands would be classified as depressional or riverine (Smith, et al. 1995).
Table 3.11-3 includes the classifications for each wetland observed.

PEP wetlands are dominated by erect, rooted, herbaceous plants that are perennial and present
most of the year. In the study area, plants most common in these wetlands included cattails
(Typha spp.), softstem bulrush (Scirpus tabernaemontani), spikerush (Eleocharis palustris),
Baltic rush (Juncus balticus), foxtail (Hordeum jubatum), and barnyard grass (Echinochloa crus-
galli). Other species included Nebraska sedges (Carex nebrascensis), Torrey’s rush (Juncus
torreyi), willowherb (Epilobium ciliatum), smartweed (Polygonum persicaria), dock (Rumex sp.),
thistle (Breea [Cirsium] arvense), and rabbitfoot grass (Polypogon monspeliensis).
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TABLE 3.11-3: WETLANDS IDENTIFIED IN SOUTHEAST CORRIDOR EXTENSION STUDY AREA

Description, Wetland Hydrogeomorphic| Jurisdictional
Site Number Location Est. Size (ft2) Classification Classification Status (Initial)
SE-1 Stormwater basin 3,250 PEP Depressional NJ
SE-2 Stormwater basin 2,200 PEP Depressional NJ
SE-3 Stormwater basin 400 PEP Depressional NJ
SE-4 Stormwater basin 1,300 PEP Depressional NJ
SE-5 Cottonwood 14,500 PEP, PSS, PF Riverine J
Creek
SE-6 Cottonwood 3,140 PEP, PSS Riverine J
Creek
SE-7 Happy Canyon 120,000+ PEP, PSS, PF Riverine J
Creek
SE-8 Roadside 450 PEP Depressional NJ
drainage
SE-9 Stormwater basin 3,750 PEP Depressional NJ

Source: Southeast Corridor Extension Project Team, 2009.

Notes: Classifications are based on Cowardin et al. (1979) and Smith, et al. (1995). PEP = palustrine emergent persistent; PSS =
palustrine scrub-shrub; PF = palustrine forested. J = jurisdictional. NJ = non-jurisdictional. Jurisdictional status is based on recent
guidance provided by federal regulatory agencies and subject to final determination by the U.S. Army Corps of Engineers (USACE,
2007a, 2007b, 2007c).

PSS wetlands are dominated by woody vegetation less than six meters tall. In the project
corridor, these wetlands were dominated by sandbar willow (Salix exigua), with minor amounts
of peachleaf willow (Salix amygdaloides) and cottonwood (Populus deltoides) saplings. PF
wetlands/riparian areas are dominated by larger trees, including cottonwood, peachleaf willow,

box elder, plum, and Russian olive along the channel banks and within the floodplains.

Functional Assessment

Wetland functions are “self-sustaining properties of a wetland ecosystem that exist in the
absence of society” (USACE, 1999). These properties arise from the living and non-living
components of a wetland. Values, on the other hand, are societal benefits that derive from one
or more wetland functions. That value is based on a human judgment of worth or importance
and is sometimes codified in law, such as protection of water quality (USACE, 1999). The
wetland regulatory and permitting process must consider impacts to wetland functions when
evaluating Section 404 permit applications (33 CFR 332).

Functions performed by the wetlands include: general wildlife and fish habitat; flood attenuation;
short-and long-term surface water storage; sediment, nutrient, pathogen, or toxicant retention or
transformation; shoreline and bank stabilization; food chain support; and groundwater recharge
and discharge. Wetland values include: habitat for state and federal species of concern and
their habitats; recreation; educational and scientific use; uniqueness and heritage significance;
and visual quality and aesthetics (USACE, 1999).
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Given their relatively small size and isolated position, most of the wetlands in the project corridor
provide fairly low levels of ecological functions. However, the wetlands associated with the
natural drainages (Cottonwood Creek and Happy Canyon Creek) provide general wildlife and
fish habitat, attenuate flooding, remove or transform sediment and nutrients, stabilize stream
banks and bottom, and provide food chain support. Wetlands in roadside drainages and
stormwater detention basins retain sediments and materials contained in urban runoff, and they
attenuate flooding to some degree.

Given their scarcity in the study area, wetlands associated with natural drainages may be
considered unique and they offer some visual qualities. The Colorado Natural Heritage Program
lists the plains cottonwood riparian plant communities (#24670) with a global ranking of G3/G4.
This ranking indicates a range of uncertainty in the status of the community from vulnerable
(G3) to apparently secure (G4). State-level status is listed as S3 (vulnerable) (CNHP, 2008).

Based on the wetland assessment method developed by Berglund and McEldowney (2008),
wetlands associated with Cottonwood Creek (Sites SE-5 and SE-6) were classified as Category
IV habitat (lowest rating) because of the level of disturbance, lack of structural and species
diversity, channel entrenchment, and small size. Wetlands associated with Happy Canyon
Creek (Site SE-7) scored slightly higher, as a Category lll, because of their larger size, greater
structural and species diversity, greater wildlife use, and better channel conditions. All other
wetlands were rated as Category IV because they are small, isolated, disturbed, lack consistent
hydrology, lack species diversity or are dominated by weedy species, and/or are located in
stormwater detention basins and roadside drainages. This assessment does not provide
information regarding the extent to which a given wetland performs various functions and
values.

3.11.2 Environmental Consequences

Potential effects to natural resources from the No Action Alternative and Build Alternative are
described below.

3.11.2.1 Mineral Resources/Geology and Soils

Geologic conditions were identified utilizing existing published information. Impacts from the two
alternatives, No Action and Build, were then evaluated against the descriptions of the affected
environment. The analysis evaluated both the impact of the alternatives on the resources, as
well as the impact of the resources on the alternatives.

No Action Alternative

The No Action Alternative would not result in any direct, indirect, construction-related, or
cumulative impacts to mineral resources/geology and soils.

Build Alternative

The direct, indirect, construction-related, and cumulative impacts of the Build Alternative are
described below.
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Direct Impacts
The Build Alternative may result in soil erosion during construction, but this can be avoided or
corrected through use of BMPs.

Indirect Impacts
Indirect impacts are not anticipated for this resource.

Construction Impacts

The mineral, soil, and geologic conditions identified along the Southeast Corridor Light Ralil
Extension study area would impact and be impacted by construction of the Build Alternative.
Hazards and challenges potentially encountered during construction of the Build Alternative
include mass movement, erosion, expansive soil and bedrock, compactable and compressible
soil, floods, corrosivity, and seismicity. Mineral resources that may be impacted by the project
include potentially suitable sources of topsoil, road fill, sand, gravel, and aggregate resources.

Cumulative Impacts
Cumulative impacts are not anticipated for this resource.

3.11.2.2 Water Resources and Water Quality

Water quality impacts from stormwater runoff occur as a result of runoff from impervious
surfaces that convey pollutants from vehicle and rail operations to surface or groundwater
systems. Impacts to these systems will be evaluated in coordination with CDPHE and other
agencies, as necessatry.

Annual pollutant mass loading from light rail station runoff was evaluated using the Driscoll
Model for existing and project conditions. This model was prepared for FHWA in 1990 to help
predict the effect of highway runoff on the water quality of a receiving water body through an
estimation of the pollutant loading in the highway runoff. The model is based on a Probabilistic
Dilution Model under the USEPA National Urban Runoff Program (NURP) that specifically
addresses pollutant runoff. Rainfall statistics, statistics for runoff water quality concentrations,
and stream flow data are used to develop probabilities of stream concentrations. From these
probabilities, stream concentrations that would likely exceed standards once every three years
are identified.

The analysis contained herein and the results reported are from a partial Driscoll analysis
applied to the station areas. This partial analysis only predicts the increase in annual pollutant
loading over the existing conditions and does not predict the impacts of the runoff to the
receiving water bodies. Although the analysis was developed to evaluate highways, it is used in
this study to analyze the potential impacts of the proposed RidgeGate Station park-n-Ride.

No Action Alternative

The No Action Alternative would not result in any direct, indirect, or construction-related impacts
to water resources or water quality. Because development is occurring at a rapid rate within the
study area, growth is expected to occur regardless of construction of the Build Alternative. The
No Action Alternative is likely to result in lower density development and conversion of
undeveloped land with increases in direct and indirect impacts to water quality (RTD, 2007).

Environmental Evaluation March 26, 2010
3-101



s outheast

This could result in cumulative impacts to the natural hydrology and water quality of the streams
in the study area.

Build Alternative

The direct, indirect, construction-related, and cumulative impacts of the Build Alternative are
described below.

Direct Impacts

The Build Alternative crosses one major drainage: Cottonwood Creek. Cottonwood Creek
would be spanned by a new bridge carrying the light rail line. No permanent stream alterations
to accommodate the light rail alignment (e.g., channelizing, relocating, piping, tree removal
along the banks) are anticipated at Cottonwood Creek. Piers will be placed to avoid the creek
bottom, its banks and floodplain.

Potential impacts to water quality are, in large part, related to stations and the impervious
surfaces created for drop-off areas, bus bays, kiss-n-Rides, park-n-Rides, and platforms.
Impacts to water quality may also occur at bridge crossings over the drainageways where
capture and treatment of runoff is difficult. The impervious surfaces concentrate pollutants
brought in by the cars using these facilities, which are eventually transported in stormwater
runoff. Park-n-Rides, bus bays, and drop-off areas create the greatest amount of impervious
surface and have the greatest potential to concentrate pollutants.

To quantify the impacts of the light rail station runoff on local surface waters, Driscoll modeling
was completed for the 2035 condition, which is assumed as the worst case scenario.
Impervious surface areas were calculated from the conceptual engineering plans and are
subject to change as the engineering design proceeds. The Build Alternative would add 795,106
square feet of impervious surface for the RidgeGate park-n-Ride facility.

As shown in Table 3.11-4, the model predicted that increases in copper and zinc in runoff to the
receiving stream would occur at the RidgeGate Station. However, these increases are relatively
small and less than the threshold effect level as defined by the USEPA (USEPA's threshold
effect is defined as the mortality of the most sensitive individual of the most sensitive species).

TABLE 3.11-4: DRISCOLL MODELING RESULTS: ANNUAL MASS LOAD

Copper (pounds per year) Zinc (pounds per year)
Build Build
Station Receiving Stream Existing® Alternative® Existing® Alternative®
RidgeGate Station |Happy Canyon 0.3 4.1 1.0 25.2
Creek

Source: Southeast Corridor Extension Project Team, 2009
Notes: " Rounded to the nearest tenth.

Natural drainage patterns indicate that the runoff from the rail structures and other station areas
along the alignment would be collected and brought to the stormwater system through under-
drains, and discharged into the appropriate detention facilities before being released to natural
waterways. The increased copper and zinc loads reported by the Driscoll analysis is low and not
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likely to cause water quality problems. Required permanent water quality BMPs would
effectively mitigate these impacts. Probable permanent BMPs could include grass buffer strips
(ditches); re-grading, seeding, and revegetating soils and slopes; mulch protection for new
plantings; and stormwater control channels for use in conjunction with water quality basin and
detention ponds where required. Continued coordination with CDOT and developers regarding
drainage design and permanent BMPs will occur as project design progresses.

Groundwater is not expected to be encountered during the construction process within the
alignment study area. Further, it is not anticipated that the supply wells located in the study area
would be impacted by the Build Alternative.

Indirect Impacts

Indirect impacts to water quality may occur in proximity to station area transit-oriented
development; however, all new development would adhere to state and local laws regarding
stormwater control and water quality.

Transit-oriented development around existing and proposed FasTracks stations is anticipated to
result in planned population growth which is expected to contribute to denser land development
centered within one-half mile of each station. This form of future concentrated land use will
contribute to increased commuter-oriented ridership and a reduction in sporadic urban sprawl.
The greatest effect of planned population growth on water quality would be in the increase of
impervious surfaces that trap pollutants and increase runoff to receiving waterways (RTD,
2007).

Construction Impacts

No construction impacts to Cottonwood Creek are anticipated. Appropriate measures will be
taken to protect the existing cottonwood trees along the banks and the use of temporary
construction BMPs will minimize any water quality impacts. No constructed-related impacts to
Happy Canyon Creek would occur, with the use of appropriate BMPs to protect water quality.

Water quality effects during construction would include sedimentation in receiving streams and
drainage facilities, erosion of on-site and off-site soils, and petroleum spills from heavy
equipment fueling. RTD and associated contractors would adhere to all state, Douglas County,
and City of Lone Tree regulations regarding the state-issued Stormwater Construction Permit.
Construction-related impacts would be minimal during construction due to the proper
implementation of BMPs and erosion control techniques and devices. All construction activity
impacts will be temporary.

Cumulative Impacts

RTD is committed to maintaining historic drainage patterns and to improving water quality
through implementing appropriate BMPs and mitigation measures, as well as complying with all
permitting conditions for the FasTracks program (RTD, 2007). Given existing stormwater
requirements, water quality is not expected to degrade over existing conditions. If degradation
occurs, water quality will be mitigated to existing or better conditions.
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3.11.2.3 Floodplains and Drainage/Hydrology

The area of direct impacts was defined by the limits of the construction footprint and the limits of
the permanent right-of-way required for the project within the 100-year floodplain.

No Action Alternative

The No Action Alternative would not result in any direct, indirect, construction-related or
cumulative, impacts to floodplains and drainage/hydrology.

Build Alternative

The direct, indirect, construction-related, and cumulative impacts of the Build Alternative are
described below.

Direct Impacts

Only two FEMA- and UDFCD-designated 100-year floodplains are located within the study area:
Cottonwood Creek and Happy Canyon Creek. The Build Alternative would span the 100-year
floodplain associated with Cottonwood Creek and its footprint is located entirely outside of the
floodplain associated with Happy Canyon Creek. The RidgeGate Parkway Station and
associated park-n-Ride are not located within either of these floodplains; however both would
introduce new impervious surface. Portions of the track/guideway and traction power
substations would also introduce small amounts of impervious surface. Historic drainage
patterns will be maintained across the tracks.

The Build Alternative would also affect existing and proposed drainage patterns and detention
ponds located along 1-25 and within the RidgeGate Planned Development. Impacts to drainage
patterns and the ponds, as well as the need for additional ponds, will be determined in
conjunction with the developer of the RidgeGate in more detail as the engineering design is
completed. The drainage design for the RidgeGate Planned Development was oversized in
anticipation of the Southeast Corridor Light Rail Extension project.

Indirect Impacts

Indirect effects to floodplains would result from additional impervious surfaces introduced by
transit-oriented development around stations. Impacts due to such development would be
avoided through adherence to local development requirements.

Construction Impacts

Construction impacts to floodplains and drainage areas in the study area would be avoided or
minimized to comply with federal, state, and local permit regulations. Appropriate BMPs would
be utilized during construction activities to minimize impacts to these drainages.

Cumulative Impacts
Cumulative impacts are not anticipated for this resource.

3.11.2.4 Waters of the U.S. including Wetlands

Under the federal Clean Water Act, potential impacts to wetlands and other jurisdictional
waterbodies are treated in a 3-step sequence, which is avoid, minimize, and mitigate. Project
proponents “must take all appropriate and practicable steps” to avoid adverse impacts.
Thereafter, they must make similar efforts to minimize those impacts. Only after all practicable
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efforts to avoid and minimize impacts have occurred is compensatory mitigation allowed.
“Practicable” is defined as “available and capable of being done after taking into consideration
cost, existing technology, and logistics in light of overall project purposes” (33 CFR 332.1).

Avoidance and minimization of impacts are most effectively achieved during planning and
project design. The light rail footprint has been narrowed with the use of retaining walls in many
areas. Additional minimization occurs during construction through the use of BMPs, such as
effective erosion control, proper material handling and storage, and fencing to keep personnel
and equipment out of sensitive areas. These types of operating requirements would be specified
in construction plans.

No Action Alternative

The No Action Alternative would not result in any direct, indirect, construction-related, or
cumulative to waters of the U.S. or wetlands.

Build Alternative

A request for approved jurisdictional determinations has been submitted to the USACE.
Pending receipt of these determinations, it is assumed that there are two jurisdictional waters of
the U.S. within the project area. The direct, indirect, construction-related, and cumulative
impacts of the Build Alternative are described below.

Direct Impacts

Only one direct impact to a non-jurisdictional wetland (SE-8) would occur from the Build
Alternative. The 450-square-foot SE-8 wetland occurs within an existing man-made stormwater
basin that collects water from surrounding impervious surfaces during storm events. No direct
impacts to waters of the U.S. (Cottonwood Creek and Happy Canyon Creek) in the study area
would occur.

Because no jurisdictional waters of the U.S. and associated wetlands are impacted by the Build
Alternative, a Section 404 permit from the USACE would not be required. However, local
USACE personnel will be notified of potential unanticipated impacts from construction activities
later in the design process, to confirm any regulatory requirements.Impacts to wetlands in the
non-jurisdictional stormwater basin (SE-8) would be mitigated by purchasing credits from a
wetland mitigation bank within the Cherry Creek Watershed. Further, since SE-8 is not located
within CDOT right-of-way, no SB40 impacts are anticipated.

Indirect Impacts

Indirect impacts could occur to study area wetlands as a result of operation activities of the light-
rail system. Common indirect impacts could include changes in water quality downstream of
project area, sedimentation from bare ground, temporary or permanent changes in hydrology,
and weeds. These impacts can be minimized by the use of on-site detention basins and other
stormwater quality BMPs.

Construction Impacts

Construction-related impacts to waters of the U.S. and wetlands in the project area could occur
from temporary sedimentation, vegetation removal, and water quality degradation. However,
appropriate BMPs mandates by the federal, state, and local regulatory agencies will be used to
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avoid and minimize construction—related impacts to waters of the U.S. and wetlands in the
project area.

If it is determined by the construction contractor that temporary impacts to jurisdictional waters
of the U.S. and/or wetlands will occur to gain site access, the contractor will need to obtain
appropriate permits from USACE under Section 404.

Cumulative Impacts
No cumulative impacts to waters of the U.S. or wetlands are anticipated with the Build
Alternative.

3.11.3 Mitigation

Table 3.11-5 summarizes impacts to natural resources by the Build Alternative and presents
recommended mitigation measures. More detailed mitigation strategies will be developed as
additional engineering design is completed.

TABLE 3.11-5: NATURAL RESOURCES - SUMMARY OF IMPACTS AND RECOMMENDED MITIGATION

Summary of Potential Impacts Proposed Mitigation

Mineral Resources/Geology and Soils

Direct Impacts = Use appropriate engineering techniques/design to

= Geotechnical impacts (Mass movement, erosion,
expansive soil and bedrock, compactable and
compressible soil, floods, corrosivity, and seismicity).

minimize potential impacts. Mitigation measures

could include:

— Shoring of excavations, retaining walls,
drainage/dewatering systems, excavation and/or
engineered or imported fill, compaction, pre-
construction flooding and/or loading, and use of
geogrids or geotextiles to mitigate for collapsible
soils.

- Drainage systems to direct surface water and
runoff, slope design, covering slope during
construction, use of engineered fill, and prompt and
appropriate revegetation.

- Deep foundations into bedrock below perennial
water table, specialized piers and footings, over-
excavation with moisture treatment and compaction
of backfill, engineered or imported fill, subsurface
drainage systems, and surface water diversions to
mitigate for expansive bedrock, soil, and surficial
materials.

- Use of coated and resistant steel and concrete and
drainage systems to mitigate for corrosive soils.

- Engineered fills and dewatering systems to mitigate
for shallow groundwater.

- Designing alignment requirements with existing
and altered topographies.

- Engineering techniques and design to conform to
anticipated probable maximum seismic events.

Indirect Impacts
= No impacts

= No mitigation needed.
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TABLE 3.11-5: NATURAL RESOURCES - SUMMARY OF IMPACTS AND RECOMMENDED MITIGATION

Summary of Potential Impacts

Proposed Mitigation

Construction Impacts
= Soil erosion

Minimize size of disturbed areas and length of time
disturbed areas remain open.

Seed and/or plant and mulch all areas of exposed
soil throughout construction.

Develop and implement a stormwater management
plan (SWMP) that specifies best management
practices (BMPs) to minimize soil erosion, and
methods for monitoring conditions before, during and
after construction.

BMPs to control erosion and blowing dust during
construction, include drainage systems for direct
surface water and runoff; slope design; prompt and
appropriate revegetation; and using water or a
wetting agent to control fugitive dust.

Cumulative Impacts
= No impacts

No mitigation needed.

Water Resources and Water Quality

Direct Impacts
= Increased runoff from new impervious surfaces
= Increase in mass loading from runoff
= Destruction of native/riparian vegetation

Continued coordination with CDOT and developers
regarding drainage design.

Use permanent stormwater quality BMPs to treat
stormwater runoff from the site. Probable BMPs could
include grass buffer strips (ditches); re-grading,
seeding and revegetating soils and slopes; mulch
protection for new plantings; and stormwater control
channels for use in conjunction with water quality
basin and detention ponds where required. Pollutant
removal to or below the existing conditions for
Cottonwood Creek is achievable by effective use of
these BMPs.

Follow CDOT's municipal separate storm sewer
system (MS4) permit as required by RTD MS4
permit, where applicable.

If necessary, permanent stormwater retention ponds
will be developed. None are anticipated at this time.
Reestablish native vegetation.

If any permanent water quality degradation occurs,
waters shall be mitigated to appropriate water quality
standards (existing conditions prior to impact).

Indirect Impacts

= Additional impervious surfaces introduced by transit-
oriented development.

No mitigation needed; new development will be
subject to the requirements of the local jurisdictions.
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TABLE 3.11-5: NATURAL RESOURCES - SUMMARY OF IMPACTS AND RECOMMENDED MITIGATION

Summary of Potential Impacts

Proposed Mitigation

Construction Impacts
= Soil erosion; stormwater discharges.
= Acquisition of monitoring and supply wells.

= Develop a SWMP.

= Coordinate with CDOT for approval of SWMP for
impacts on CDOT right-of-way.

= Use stabilization BMPs such as mulching, temporary
seeding, or erosion control blankets.

= Use temporary erosion control BMPs such as staging
construction to reduce disturbance, minimizing
access areas, temporary seeding, early final grading
and seeding of completed areas, clean water
diversions, silt fences, erosion bales, erosion control
blankets, sediment traps, sediment basins, soil
stockpile management, and temporary diversion
structures.

= |nstall BMPs prior to ground disturbance activities.

= Develop a spill control plan as required by RTD and
CDOT municipal separate storm sewer system (MS4)
permits; train staff in proper fueling procedures and
procedures to contain spills to minimize the potential
for surface and groundwater.

= Operational monitoring and supply wells will be
protected or replaced in the same or similar location
depending on the site conditions. Non-operational
monitoring and supply wells will be abandoned in
accordance with state requirements.

Cumulative Impacts
= RTD has adopted beneficial policies.
= Minor impacts from additional impervious surface in
watershed.

= Additional water use from project would have minor
impacts.

= No mitigation needed.

Floodplains and Drainage/Hydrology

Direct Impacts
= No impacts.

= No mitigation needed.

Indirect Impacts

= Additional impervious surfaces introduced by transit-
oriented development.

= No project mitigation needed; new development will
be subject to the requirements of the local
jurisdictions.

Construction Impacts

= Construction activities in 100-year floodplain of
Cottonwood Creek.

= Adhere to UDFCD and local jurisdiction requirements
to avoid and minimize impacts to floodplains and
drainages.

Cumulative Impacts
= No impacts.

= No mitigation needed.
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TABLE 3.11-5: NATURAL RESOURCES - SUMMARY OF IMPACTS AND RECOMMENDED MITIGATION

Summary of Potential Impacts

Proposed Mitigation

Wetlands and Waters of the U.S.

Direct Impacts
= 450 square feet of permanent impacts at SE-8 (non-
jurisdictional wetland in bottom of a stormwater
basin).

= Continue on-going avoidance and minimization
measures throughout design and construction
phases of project.

= Utilize a wetland mitigation bank to compensate for
non-jurisdictional wetland impacts.

= |f wetland impacts occur on CDOT right-of-way, a
wetlands finding report will be necessary.

Indirect Impacts
= Minimal indirect impacts could occur due to changes
in water quality, downstream sedimentation,
temporary or permanent changes in hydrology, and
weed infestations.

= See mitigation for construction impacts.

Construction Impacts

= Temporary construction impacts to wetlands and
waters of the U.S could include sedimentation,
vegetation removal, spread of noxious weeds, and
water quality degradation.

= |nstall erosion control and sediment control BMPs
prior to ground disturbance activities.

= Avoid inadvertent temporary impacts by fencing the
limits of disturbance during construction and minimize
impacts by fencing construction zones around
wetlands and Cottonwood Creek.

= Permanently-stabilize completed areas.

= Perform no equipment staging or storage of
construction materials within 50 feet of waters of the
U.S., including wetlands.

= Use no chemicals (such as soil stabilizers, dust
inhibitors, or fertilizers) within 50 feet of waters of the
U.S., including wetlands.

= Seed and/or plant and mulch all areas of exposed
soil throughout construction (following completion of
each section). Reestablish native vegetation.

= Establish noxious weed management plan, as
needed.

= Only aquatic label herbicides will be used in or near
waters of the U.S., including wetlands.

= |f the construction contractor determines that
temporary impacts to wetlands or waters of the U.S.
will occur to gain access to a site, the contractor will
be responsible for obtaining the necessary Section
404 permits.

Cumulative Impacts
= No impacts.

= No mitigation needed.

3.12 Hazardous Materials

The presence or release of hazardous materials on construction sites can expose workers,
adjacent residents, and other ecosystems to contaminants that may compromise their health.
As a result, evaluation of the potential for transit projects to impact, or be impacted by,
hazardous materials are essential (FTA, 2009). Encountering contamination during construction
can impact the cost-effectiveness of the project and can result in long-term costs associated
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with sampling and remediation. Prior to acquiring properties, it is important for RTD to
understand the environmental risks and liabilities.

3.12.1 Affected Environment

Hazardous material sites are those properties that have been impacted due to current or
previous use, which could have resulted in a release of hazardous substances or petroleum
products. These materials could include pesticides, volatile and semi-volatile organic
compounds, heavy metals, petroleum products (such as gasoline, diesel fuel, lubricants, etc.)
and asbestos containing building materials. In general, hazardous material contamination
should be avoided wherever possible, or steps should be taken to ensure that adequate
protective measures are taken before, during, and after construction. For properties that are
potentially contaminated and would be acquired for construction or right-of-way purposes, due
diligence should be completed to provide RTD with all available purchaser protection under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), the 2002
Small Business Relief and Brownfields Redevelopment Act, and several state programs. This
due diligence would require completion of a compliant site-specific Phase | Environmental Site
Assessment for the property to be acquired.

The Build Alternative includes the minor acquisition of commercial right-of-way (see Section
3.4); however, no buildings are currently located within the project’s footprint. Construction
concerns associated with areas of soil and/or groundwater contamination, if determined to be
present, are health and safety of workers encountering contaminated material; special handling
and disposal requirements for contaminated material and a corresponding cost increase; and
inability to reuse contaminated soil as fill in other areas of the project.

LT Environmental, Inc. (LTE), of Arvada, Colorado, prepared a Modified Phase | Environmental
Site Assessment (MESA) for RTD (LTE, 2008). Utilizing criteria presented in the RTD
Environmental Methodology Manual, sites identified during the data collection process were
ranked as High, Moderate, Low, or Negligible, based on their potential to impact the project. Site
ranking criteria included distance from the centerline of the proposed alignment or stations; use
of hazardous substances; the data obtained in the file reviews; and the predicted depth and
direction of groundwater flow (RTD, 2006).

Based on review of the Phase | MESA, no moderate or high-ranked sites with the potential to
impact the project were identified within the study area.

3.12.2 Environmental Consequences

The MESA was reviewed to help determine if any hazardous materials sites were located in
proximity to the project. The analysis evaluated both the impact of hazardous materials sites on
the alternatives. This information was used to identify potential areas of concern for either
construction or land acquisition.

No Action Alternative

Under the No Action Alternative, there would be no direct, indirect, construction-related, or
cumulative impacts to or from hazardous materials sites from the Southeast Corridor Light Rail
Extension project.
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Build Alternative

No sites of potential concern have been identified that would impact or be impacted by the Build
Alternative. No indirect, construction-related, or cumulative impacts are anticipated. However,
contaminated sites could be encountered during construction.

3.12.3 Mitigation

Table 3.12-1 summarizes the impacts and mitigation measures for hazardous materials.

TABLE 3.12-1: HAZARDOUS MATERIALS — SUMMARY OF IMPACTS AND RECOMMENDED MITIGATION

Summary of Potential Impacts Proposed Mitigation

Direct Impacts
= No impacts.

= No mitigation needed.

Indirect Impacts
= No impacts.

No mitigation needed.

Construction Impacts

= Potential for hazardous materials sites to become
exposed during construction.

Prepare a Materials Management Plan to address the
potential to encounter contaminated soil and
groundwater.

= Complete an asbestos survey and a lead-based paint
survey on structures proposed for demolition, if
applicable.

= Prepare and implement a Health and Safety Plan to
protect worker health and safety.

= Comply with Occupational Safety and Health
Administration requirements for construction workers
who may be exposed to hazardous materials.

= Follow CDOT 250 specification for hazardous
materials when on CDOT right-of-way.

Cumulative Impacts = No mitigation needed.
= No impacts.

3.13 Public Safety and Security

Existing and future safety and security issues are analyzed below as they relate to passengers
and the community surrounding the Southeast Corridor Light Rail Extension project. An
assessment of the likelihood of change to crime rates and the effects of the project on
emergency response times is presented below. A variety of standards apply to the design of
public transit systems to ensure the safety and security of the system, patrons, and surrounding
community.

For implementation of the Southeast Corridor Light Rail Extension project, RTD will convene a
System Safety and Security Working Group and Fire and Life Safety Committee. The Safety
and Security Working Group, composed of project engineers and RTD personnel, meets
guarterly throughout the basic engineering process to address system safety and security
design issues; hazard analysis, safety and security certification, fire-life safety issues, and all
other safety or security issue that arise. The Fire-Life Safety Committee is comprised of
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representatives from local law enforcement and emergency services. This committee meets
periodically to address the fire-life safety issue of the first responder community. The Committee
is intended to assist in the development of an emergency plan for the study area and coordinate
responses to various emergency situations.

3.13.1 Affected Environment

Increased criminal activity and impeded emergency vehicle access are concerns of
communities within the study area. Because of these concerns, existing and future safety and
security issues in the study area have been analyzed as they relate to passengers and the
surrounding community. In particular, the likelihood of change to crime rates and the effects of
the project on emergency response times in the study area have been evaluated.

3.13.1.1 Station Area and On-board Crime

To determine the existing station area and on-board crime rates, crime statistics were gathered
for each of the communities in the study area (see Table 3.13-1).

TABLE 3.13-1: EXISTING ANNUAL CRIME STATISTICS BY JURISDICTION — 2006

Jurisdiction Agency Homicide Rape Robbery Burglary Auto Theft

Douglas County |Douglas County Sheriff's 4 170 24 540 210
Department

Lone Tree City of Lone Tree Police 0 2 6 43 31
Department

Source: Douglas County Sheriff's Office, 2009; City of Lone Tree Police Department, 2009.

The figures shown in these tables are categorized according to standards used by the Federal
Bureau of Investigation’s Uniform Crime Reporting Program, a program that is used to
standardize and track the reporting of crime. In general, areas of more intense urban uses
experience higher crime rates. Table 3.13-2 shows crime rates relative to population.

TABLE 3.13-2: SUMMARY OF CRIME RATES RELATIVE TO POPULATION

Total Serious Crimes Per 1,000
Jurisdiction Agency Crimes® 2000 Population People
City of Lone Tree City of Lone Tree 82 8,716 9.4
Police Department
Douglas County Douglas County 948 263,621 3.6
Sheriff's Department

Source: Douglas County Sheriff's Office, 2009; City of Lone Tree Police Department, 2009.
Note: ‘Serious crimes consist of murder, rape, robbery, burglary, and auto theft.

Evaluating the change in crime is important because the crime occurring in and around transit
stations is similar to the crime of the surrounding area; higher rates of crime may necessitate
the need for more intense security measures. As a standard operating procedure, armed and
uniformed officers patrol RTD transit vehicles, park-n-Rides, and stations. This service
increases proportionately with increased transit service. Crime records for existing park-n-Ride
locations in the study area and current transit stations system-wide were examined to assess
the safety and security of patrons under current conditions.
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The existing Lincoln Station in Lone Tree is the only park-n-Ride near the proposed alignment.
The facility has a total of 1,734 parking spaces. System-wide, the majority of crimes at existing
transit stations and park-n-Rides involve motor vehicle theft, personal property theft, and
vandalism. Statistics tend to be higher in areas associated with more parking spaces and higher
population densities.

Crime potential for the proposed new stations is anticipated to be similar to the Mineral and
Lincoln end-of-line stations today. Crime on-board RTD’s existing light rail vehicles for 2007
and 2008 is displayed in Table 3.13-3. Trespassing, disorderly conduct, and assault were the
most common offense on vehicles.

TABLE 3.13-3: CRIME ON-BOARD RTD LIGHT RAIL VEHICLES

Incidents On-Board Light Rail Vehicles 2007 2008
Alcohol offense 0 0
Arson 0 0
Assault 5 11
Disorderly conduct 14 9
Drug offense 2 1
Forgery/Counterfeit 0 0
Fraud 0 0
Sex offense 4 2
Theft 8 9
Transit-specific crime 7 4
Trespassing 18 32
Threats 0 0
Weapons offense 0 2
Vandalism 2 10
Total Number of Incidents 60 80

Source: RTD Safety and Security Division, 2009

3.13.1.2 Public Services — Police, Fire, and Emergency

Police, fire, and emergency services information was provided from various agencies and
companies throughout the study area. A summary of the existing public safety services by
location is presented in Table 3.13-4.

TABLE 3.13-4: POLICE, FIRE, AND EMERGENCY SERVICE LOCATIONS BY JURISDICTION

Jurisdiction Police Location Fire and Emergency Locations
City of Lone Tree 9220 Kimmer Drive, Fire Station 44/74
Suite 120 12625 E. Lincoln Ave.
Lone Tree, CO 80124 Lone Tree, CO 80124
Douglas County 4000 Justice Way # 3624 South Metro Fire Rescue Authority
Castle Rock, CO 80109 9195 E. Mineral Ave.
Centennial, CO 80112

Sources: City of Lone Tree Police Department, 2009; Douglas County Sherriff's Department, 2009; South Metro Fire Rescue
Authority, 2009.
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3.13.2 Environmental Consequences

A discussion of safety and security considerations for the No Action and Build Alternatives is
presented below.

3.13.2.1 Station Area and On-board Crime

The potential for station area and on-board crime is described below for the No Action and Build
Alternative.

No Action Alternative

Under the No Action Alternative, no direct, indirect, construction-related, or cumulative impacts
to police, fire, and emergency services from the Southeast Corridor Light Rail Extension project
are anticipated.

Build Alternative

The direct, indirect, construction-related, and cumulative effects of the Build Alternative are
described below.

Direct Impacts

Studies in areas before and after the introduction of a transit system suggest that stations are as
safe as the surrounding commercial activity centers or places that people congregate. The
observed frequency of crime at stations tends to mirror the crime of the surrounding area. The
majority of these crimes are non-violent acts, such as vandalism and theft. Statistics for RTD’s
existing light rail transit system identify similar patterns of crime on-board vehicles, with crime
on- board reflecting crime rates in the surrounding area (RTD, 2007).

The RTD Safety and Security Manual defines measures the agency takes to ensure the safety
and security of its rail transit patrons and those indirectly impacted by their operations. The
measures include a Safety and Security department that provides vehicle on-board security staff
during hours of rail operation and station area security staff. Emergency telephones are located
in station areas and closed circuit television coverage is provided at designated stations,
parking structures and lots, and in vehicles. The RTD security force works with local police to
control crime on-board vehicles, along the corridor, at station areas, and in parking facilities.

The Build Alternative would not increase or decrease crime rates in the project area. The crime
potential at proposed station areas was evaluated by comparing crime rates for the area (City of
Lone Tree and Douglas County) with actual numbers for the existing Lincoln Station. The
conclusion is that anticipated crime rates would be similar to those of Douglas County which are
some of the lowest in the metro area.

Indirect Impacts
No indirect impacts are expected to result from construction and operation of the Build
Alternative.

Construction Impacts
During construction of the Build Alternative, construction areas would be secured to reduce the
possibility of security hazards on the construction site.
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Cumulative Impacts
No cumulative impacts are expected to result from construction and operation of the Build
Alternative.

3.13.2.2 Public Services — Police, Fire, and Emergency
Potential impacts to public services are described below for the No Action and Build Alternative.

No Action Alternative

Under the No Action Alternative, no direct, indirect, construction-related or cumulative impacts
to police, fire, and emergency services would occur as a result of the Southeast Corridor Light
Rail Extension project.

Build Alternative

Direct Impacts

The Build Alternative would introduce three at-grade roadway crossings, one west of I-25 and
possibly two east of I-25. West of I-25, an at-grade crossing is planned just south of the Sky
Ridge Station. The roadway network for the projected development in this area is reasonably
well defined, and its construction will probably occur at the same time as the light rail alignment
construction. RTD would provide a high level of safety improvements at the crossing, including
signage, pavement markings, and coordinated signal improvements with the adjacent roadway
intersection.

East of 1-25, the final roadway grid for the City Center development has not been finalized,
although the developer has agreed to plan its overall grading plan and roadway network to
complement the light rail alignment. Depending on proposed land uses, grading, and the final
roadway alignments, light rail crossings of the interior City Center roadway grid may be at-grade
or grade-separated. Regardless of the crossing types, RTD and Coventry will work together to
ensure the maximum level of safety along the entire length of the light rail alignment through the
City Center.

Indirect Impacts
No indirect impacts are expected to result from construction and operation of the Build
Alternative.

Construction Impacts

Impacts to police, fire, and emergency services can result during construction of a rail transit
system if major roadways are closed due to bridge or other facility construction or if extensive
detours require significant out-of-direction travel and increased response times. RTD will work
with police, fire, and transportation agencies to ensure reliable emergency access is maintained
during construction.

Cumulative Impacts
No cumulative impacts are expected to result from construction and operation of the Build
Alternative.
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3.13.3 Mitigation

As a means of avoiding and minimizing safety and security impacts, the RTD design,
construction, and operations standards for new transit systems, including the Build Alternative,
incorporate several components and actions to make the systems safe and secure for transit

patrons and the general public.

Further, the implementation of a hazard identification, analysis, and resolution process is
required for all transit engineering projects. Hazards are identified through a preliminary analysis
to document the description, factors, and effects of the hazards. A safety certification process
must be connected to verify that the system elements comply with a formal list of safety
requirements for the transit mode. Table 3.13-5 summarizes impacts to safety and security by
the Build Alternative and presents recommended mitigation measures.

TABLE 3.13-5: SAFETY AND SECURITY — SUMMARY OF IMPACTS AND RECOMMENDED MITIGATION

Impact

Mitigation Measure for the Build Alternative

Station Area and On-Board Crime

Direct Impacts

= The operation of the Build Alternative would neither
increase nor decrease crime rates in the project area.

= No mitigation required beyond adherence to the RTD
station design guidelines for safety and security.

= Fencing or barriers will be provided along the
proposed alignment and surrounding station areas.
These will be designed to be a safety barrier to
prevent trespassers, vehicles, trucks, and other
roadway users from entering the trackway. They will
also be designed to prevent road debris or plowed
snow, slush, and ice from entering the trackway or
station areas. Safety measures will be incorporated
on elevated sections to provide fall protection as well
as adequate space for maintenance workers.

= Stations will be designed with a minimum of two
access and egress points. These points would
facilitate safe and efficient evacuation of a station in
four minutes or less.

= Security cameras and emergency telephones that
would be connected with the RTD security command
center and monitored by security personnel.

= Crime prevention through environmental design
(CPTED) will be incorporated in the entire design.
The purpose of CPTED is to minimize potential
threats and vulnerabilities to the transit system,
facilities, and patrons and maximize safety and
security through engineering and design.

= RTD will work with local police and sheriff's
departments to plan for appropriate security and
would increase the number of private security guards
on patrol within the corridor proportionate to the
increase in service. RTD will also work with police,
fire, and transportation agencies during project
design to ensure reliable emergency access is
maintained and develop alternative plans or routes to
avoid delays in emergency response times.
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TABLE 3.13-5: SAFETY AND SECURITY — SUMMARY OF IMPACTS AND RECOMMENDED MITIGATION

Impact

Mitigation Measure for the Build Alternative

Indirect Impacts
= No impacts

= No mitigation needed.

Construction Impacts

= Potential security hazards if the work areas are not
adequately secured.

= Secure construction areas to reduce security
hazards.

= RTD will work with police, fire, and transportation
agencies to ensure reliable emergency access is
maintained during construction.

= Coordinate Traffic Control Plans with public service
agencies and CDOT.

Cumulative Impacts
= No impacts

= No mitigation needed.

Public Services - Police, Fire and Emergency

Direct Impacts
= Two at-grade crossings of the Southeast Corridor
Light Rail Extension project with local streets would
require proper signage and safety measures.

= RTD will continue to coordinate with the Fire and Life
Safety Committee in preparing an emergency plan
and coordinating emergency responses.

Indirect Impacts
= No Impacts

= No mitigation needed.

Construction Impacts

= Potential Impacts due to major roadways are closed
due to bridge or other facility construction or if
extensive detours require significant out-of-direction
travel and increased response times.

= RTD will work with police, fire, and transportation
agencies to ensure reliable emergency access is
maintained during construction.

= Coordinate Traffic Control Plans with public service
agencies and CDOT.

= Secure construction areas to reduce security
hazards.

Cumulative Impacts
= No Impacts

= No mitigation needed.

3.14 Utilities

Existing utilities within 300 feet of the alignment have been identified and include overhead and
buried fiber optic lines, cable television lines, telephone lines, overhead and buried electric
distribution and service lines, buried water distribution lines, buried water transmission lines,
buried gas lines of varying pressure types, and storm and sanitary sewers.

3.14.1 Affected Environment

The following text provides a general description of the utilities likely to run along or intersect the
proposed alignment and stations. Utility surveys investigation is ongoing and this section will be
updated as needed.

= Electric: Xcel Energy and Meridian Metropolitan District provide the power for this area.
They own buried and overhead distribution lines and provide service lines for business
and residences in the area. Meridian owns three main feeder lines that run through the
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project footprint. Xcel provides power to street lighting, which is owned by CDOT and the
City of Lone Tree.

= An underground electric line runs parallel along the west side of southbound 1-25, within
the proposed alignment right-of-way, as well as on the east side of the proposed
alignment near the end of the proposed alignment extension. Underground electric lines
cross the proposed alignment north and south of Lincoln Avenue, south of the proposed
Lone Tree City Center Station, south of RidgeGate Parkway, and on the east side of I-25
near the end of the proposed alignment extension.

= Communications: AT&T, Comcast, CDOT, City of Lone Tree, Douglas County, Level 3,
Meridian, Time Warner, Qwest Local Network, Qwest Long Distance, and XO
Communications own facilities in this area. These communications companies provide
telephone, cable television, and internet services. In many cases they have formed
partnerships and share trench space or conduits.

The City of Lone Tree, Level 3, Time Warner, XO Communications, Meridian, Comcast,
Douglas County and AT&T all have buried utility lines that cross 1-25 and the proposed
alignment north and south of Lincoln Avenue. Qwest has an overhead utility line that
crosses the proposed alignment approximately 275 feet west of the proposed Sky Ridge
Station and then runs underground, parallel to the proposed alignment, until it crosses
the proposed alignment again just west of southbound I-25. CDOT, AT&T and Qwest
have utility lines that run along the east side of 1-25 and cross the proposed alignment
south of Lincoln Avenue. Qwest has underground utility lines that cross the proposed
alignment just north of RidgeGate Parkway and at the proposed RidgeGate Station.

= Water: The City and County of Denver owns the majority of the water distribution and
service. Meridian Metropolitan District owns one water main in the project footprint.
Meridian also owns a supply line of unknown size east of 1-25 and north of Lincoln
Avenue, that runs east on Lincoln Avenue. Denver Water owns a water line along Park
Meadows Drive and one along Lincoln Avenue, west of I-25. Water lines usually range
in depth from five to eight feet and are typically in public right-of-way beneath roadways.

» Sanitary: It is currently unknown who owns the sanitary sewer lines in this project
footprint. Information from CDOT has been requested, such as-built drawings from the
T-REX project construction. This information will be incorporated upon receipt.

= Storm: The City of Lone Tree owns and operates the majority of the storm sewer
collection systems in the study area, and Douglas County owns a small portion near
Lincoln Avenue. CDOT owns [-25 and its right-of-way. The storm water collection
systems throughout the study area are standard gravity-based flow systems. Storm
sewers vary in depth and are typically within public right-of-way. Information from CDOT
has been requested, such as-built drawings from the T-REX project construction. This
information will be incorporated upon receipt.

= Gas: Xcel Energy and Meridian Metropolitan District provide natural gas via low,
intermediate, and high pressure pipelines and services businesses and residences in
this area. The gas lines are at a minimum depth of four feet and are almost always in a
private exclusive easement. A Meridian high-pressure 24-inch gas line, between four
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and five feet in depth, crosses I-25 and the proposed alignment just north of Lincoln
Avenue. An Xcel high pressure 24-inch gas line parallels an Xcel electric utility line, and
crosses the proposed alignment just south of the proposed Lone Tree City Center
Station. Gas lines typically range from four to ten feet in depth and generally run
beneath the roadways when in public right-of-way, but also can cross private properties
when in a private easement.

3.14.2 Environmental Consequences

Potential effects to utilities from the No Action Alternative and Build Alternative are described
below.

No Action Alternative

Under the No Action Alternative, no direct, indirect, construction-related, or cumulative impacts
to utilities would result from the Southeast Corridor Light Rail Extension project.

Build Alternative

A summary of the utilities that cross or parallel the Built Alternative alignment is provided in
Section 3.14-1. This section summarizes the impacts to those utilities by the Build Alternative.
An impact is recognized when the construction footprint of the project overlaps a major utility.

Direct Impacts

There are approximately 38 major utility lines that cross or parallel the proposed alignment right-
of-way that would be impacted by the Build Alternative. These utilities include electric
transmission, street lighting feeds, fiber optics, telephone, cable, water, gas, sanitary sewer, and
storm sewer lines. However, the impacts to these major utilities would be temporary. During
construction, the affected utilities would be protected, interrupted, and/or relocated as
necessary; however, upon completion of construction, all major utilities would be returned to at
least their current condition (or its equivalent).

Table 3.14-1 summarizes the expected utility conflicts. The conflicts are subdivided by location,
west of I-25 and east of I-25.

TABLE 3.14-1: UTILITIES — SUMMARY OF POTENTIAL CONFLICTS

Project Section Approximate Number of Utility Summary of Conflicts
Conflicts
Section 1 — West of I-25 22 utilities 11 communication conduits or ducts; 7

transmission lines; 2 gas lines; 2 water
lines

Section 2 — East of I-25 16 utilities 10 communication conduits or ducts; 5
transmission lines; 1 gas line

Southeast Corridor Project Team, 2009.

Indirect Impacts
The Build Alternative would result in new stations in the project area. Local jurisdictions have, or
are developing, utility station area plans to encourage transit-oriented development around the
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stations. This new development may increase the population density in the area. If this occurs,
additional utility service could be required to support the new development.

Construction Impacts

During construction, temporary service interruptions may be necessary to safely accommodate
construction activities, including utility relocation. The length and frequency of the service
interruption would vary depending on the construction process, type and condition of equipment

used, layout of the construction site, and specific utility owner shut-off restrictions.

Cumulative Impacts

No cumulative utilities impacts are anticipated for the Build Alternative.

3.14.3 Mitigation of Utilities Impacts

Table 3.14-2 summarizes
recommended mitigation measures.

impacts to utilities by the Build Alternative and presents

TABLE 3.14-2: UTILITIES — SUMMARY OF IMPACTS AND RECOMMENDED MITIGATION

Impact

Mitigation Measure for the Build Alternative

Direct Impacts
= Approximately 38 potential utility impacts including
electrical, street lighting feeds, fiber optics,
telephone, cable, water, sanitary sewers, gas, and
storm sewer lines.

= Avoid utilities during final design and construction

= Reinforce or protect utilities through casing pipes and
other construction methods.

= Use cathodic protection to mitigate corrosion or
electrical grounding to mitigate effects of induced
voltages caused by alternating current.

= Relocate utilities in coordination with the utility owner
or municipality.

Indirect Impacts
= Additional utility station areas and resources needed
because of increased population densities as a result
of transit-oriented development.

= No mitigation needed.

Construction Impacts
= Temporary service interruptions to protect or relocate
utilities as needed.

= Coordinate temporary interruptions in utility service
with affected property owners and tenants.

Cumulative Impacts
= No impacts

= No mitigation needed.
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