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GOOSE CREEK AT BOULDER, COLORADO SECTION 206
FINAL DETAILED PROJECT REPORT
AND ENVIRONMENTAL ASSESSMENT
EXECUTIVE SUMMARY

This Detailed Project Report/Environmental Assessment (DPR/EA) is submitted under the
authority of Section 206 of the Water Resources Development Act of 1996, as amended (33
U.S.C. 2201). The purpose of this study is to identify potential riparian ecosystem restoration
alternatives for South Goose Creek, located in the City of Boulder, Boulder County, Colorado.
The goal of the FS/EA is to evaluate each proposed alternative and, through coordination
between the U.S. Army Corps of Engineers (USACE), the non-Federal, Local Sponsor, and
participating agencies, develop a recommended National Ecosystem Restoration (NER) plan for
the proposed study site. The study area is in Congressional District 2, which is represented by
Congressman Jared Polis. Senator Michael Bennet and Senator Mark Udall also represent the
study area. The study area covers approximately 17 acres and includes South Goose Creek and
Cottonwood Pond in the city of Boulder, Colorado.

Goose Creek is a tributary of Boulder Creek, which in turn is a tributary of the South Platte
River. The study area extends from immediately upstream of Foothills Parkway to the
confluence with Boulder Creek and encompasses approximately 4,000 feet of South Goose
Creek and Cottonwood Pond. The purpose of the study is to determine if the proposed
restoration of the aquatic ecosystem of Goose Creek and the associated wetlands and
Cottonwood Pond are feasible, given National Ecosystem Restoration goals and the economic
cost.

South Goose Creek and Cottonwood Pond are included in the Aquatic Ecosystem Restoration
program due to their degraded condition, and the potential to restore wetland habitat, migratory
bird habitat, and stream aquatic habitat, all in proximity to current populations of endangered
animal and plant species. The potential project area also offers unique opportunities to connect
restored riparian reaches and restore some of the scarce riparian ecosystem in the semi-arid high
plains adjacent to the Front Range of the Rocky Mountains, vital to many native and migratory
species. Restoration of this impaired ecosystem will offer an opportunity to rid the Boulder
Creek watershed of an invasive plant “hot spot” and replace it with native aquatic and riparian
species. Together with Cottonwood Pond, South Goose Creek offers an opportunity to increase
the amount, quality and connectivity of scarce habitat and potentially expand the range of
endangered species that dwell nearby. Cottonwood Pond, in particular, offers an opportunity to
restore pre-development riparian and wetland conditions in the floodplain adjacent to Boulder
Creek.

The proposed plan would restore riparian vegetation in Reaches 1 and 2, move the bike trail and
develop a channel with meander bends and floodplain with multiple terraces in Reach 2 and to
convert Cottonwood Pond to habitat similar to its predevelopment state as a wooded wetland,
improving nearly 4,000 ft of South Goose Creek, and restoring between 10-13 acres of wetlands.
The South Goose Creek restoration would enhance wildlife habitat within the riparian corridor of
the larger Boulder Creek, including the potential of increased habitat for the Preble’s meadow
jumping mouse and the Ute ladies’-tresses.
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1.0 STUDY BACKGROUND
11 STUDY AUTHORITY AND PURPOSES
1.1.1 Authority

This study is conducted under the authority of Section 206 of the Water Resources Development
Act (WRDA) of 1996, as amended, Public Law 104-3030, which states:

“The Secretary is authorized to carry out an aquatic ecosystem restoration and protection
project if the Secretary determines that the project (1) will improve the quality of the
environment and is in the public interest, and (2) is cost-effective.”

1.1.2 Sponsorship and Cost Sharing

The Federal costs to carry out such a project shall not exceed $5,000,000 without specific
authorization by Congress. Cost sharing for this project under the Sec 206 regulations at the
time of its initiation in 2006 is 65% Federal, 35% non-Federal for total project costs. Operation,
maintenance, repair, replacement, and rehabilitation (OMRR&R) is a 100% non-Federal
responsibility. Real estate costs are expressed as the cost of Lands, Easements, Right-of-Way,
Relocations and Disposal, or LERRDs, are the responsibility of the local cost share partner. Up
to 35% of the total project cost can be credited to the local cost share partner for LERRDs. The
non-Federal Sponsor of the proposed aquatic restoration project is the City of Boulder in Boulder
County, Colorado.

1.1.3 Purpose and Need

Section 206 projects specifically address aquatic ecosystem restoration activities. The section of
Goose Creek and Cottonwood Pond encompassed by the study has been negatively affected by
human activities and development upstream of and within the project site. The morphology
(physical characteristics and shape) of the stream and the aquatic community have been altered
by development and are exhibiting signs of degradation.

Goose Creek is included in the Aquatic Ecosystem Restoration program due to the degraded
condition, of both stream and wetland aquatic habitats, potential to contribute to scarce migratory
bird habitat if restored and its importance in connecting restored riparian reaches (See Figure 1-
3). According to the U.S. Fish and Wildlife Service (USFWS), riparian areas make up less than
3% of land masses in Colorado, yet 75% of the wildlife species known to occur in Colorado are
dependent on riparian areas during all or a portion of their life cycle (USFWS, 2008). Together
with Cottonwood Pond, South Goose Creek offers an opportunity to increase the amount, quality
and connectivity of scarce habitat and potentially expand the range of endangered species that
dwell nearby.

Goose Creek has been severely degraded by channel straightening for flood control, the effects
of urbanization, and the presence of invasive species, yet lies between a restored upstream reach
of Goose Creek and partially restored Boulder Creek. The channel is bounded by busy Pearl
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Parkway and commercial establishments. The location and flow of the main channel is
constrained by man-made structures and the fixed locations of tributary inflows entering from
storm sewers and drainage pipes. The channel is incised below the floodplain, is completely
artificial and is no longer undergoing natural geomorphic processes. Overall, riparian diversity
is low, constrained primarily by adjacent land uses and the lack of a flood plain connection.

A flood control project constructed in the 1980s split Goose Creek into South Goose Creek,
which somewhat follows the path of pre-development Goose Creek, and North Goose Creek,
which is normally a dry overflow channel which was constructed for flood control purposes. See
Figures 1-2 and 1-3. North Goose Creek is not included in this restoration project because it is a
flood overflow channel without regular base flow, which would not support aquatic vegetation.
In addition, there is a series of underdrains that parallel the North Goose Creek Channel that
supply groundwater to the Cline Trout Farm. Planting of riparian vegetation that could impede
inflow to those drains would be restricted by the Cline Trout Farm's water right.

A portion of Goose Creek that is included in this project runs through an abandoned gravel pit
known as Cottonwood Pond near its confluence with Boulder Creek. The pond is not a natural
body of water. It features undifferentiated shoreline and is home to many invasive species,
including Russian olive and Eurasian water milfoil. Extension of Goose Creek restoration from
Foothills Parkway to Boulder Creek would greatly increase the length of a contiguous riparian
corridor within Boulder. Pre-development aerial photos provide a template for the restoration of
the riparian and wetland ecosystem adjacent to Boulder Creek in Cottonwood Pond. Restoration
of wetland habitat in Cottonwood Pond has the potential to improve wetland diversity within the
greater Boulder Creek aquatic system as well as serve as a “refugia” adjacent to Boulder Creek.

The federally listed threatened Preble’s meadow jumping mouse requires well-developed
riparian vegetation along creeks and ditches. Preble’s meadow jumping mouse is present on
other tributaries to Boulder Creek in the Boulder area, including South Boulder Creek which
joins Boulder Creek less than one mile downstream from the mouth of Goose Creek. Although
this species is not believed to inhabit the immediate project area under current conditions,
restoration of the riparian area could restore suitable habitat to extend its current range.

Lower South Boulder Creek is also home to a significant colony of the Ute ladies’-tresses orchid.
Potential habitats for Ute ladies’-tresses within the study area include the restored reach of South
Goose Creek below Reynolds Corner and in the Cottonwood Wetland. Current conditions for
this species are suboptimal; however South Goose Creek and Cottonwood pond are fed by
groundwater inflow and a restored riparian wetland community may offer suitable habitat for
colonization.

The need for this project on Goose Creek has been established as the significant degradation to
natural stream processes, the establishment of non-native species, and degradation and dissection
of native species habitats and corridors have been documented in earlier publications, which are
cited in this report. More detail regarding the direct loss and degradation experienced by this
ecosystem is provided in Section 2.0, Environmental Conditions. The purpose of this project is
to restore degraded stream form, function and dynamic processes, re-establish connectivity of
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habitats, reduce invasive species, improve wetlands diversity and establish and improve habitat
for federally listed species.

1.1.4 Significant Resources

The significance of the proposed aquatic ecosystem restoration of lower South Goose Creek is
derived from the following:

e Scarcity of Riparian Forested Wetlands in the Arid High Plains — Palustrine wetlands and
other riparian areas occupy only 3% of the land area in Colorado, yet are essential to at
least one life stage of 75% of migratory and resident wildlife species in Colorado
(USFWS, 2008). Restoration of woody riparian habitat also supports efforts to
implement the International Migratory Bird Treaty Act. (Technical Significance).

e Connectivity of Existing Restored Reaches of stream aquatic ecosystem — The city of
Boulder has previously restored the reach of Goose Creek immediately adjacent to and
upstream of the reach proposed for restoration and is restoring Boulder Creek
downstream of this reach. See Figure 1-3. Restoration of the proposed reach would
permit the expansion of the stream aquatic ecosystem into a riverine corridor, which is
critical for wildlife connection and dispersal (USFWS, 2003a). The riverine corridor can
facilitate the expansion of ranges of existing riparian species, currently inhibited by the
poor quality of the reach, including species of special concern, listed by the State of
Colorado and/or Boulder County. (Public, Technical, and Institutional Significance).

e Integration in well developed Sponsor Master Restoration Plans — The city of Boulder
has an active Greenways restoration program. This aquatic ecosystem restoration effort
on South Goose Creek is intimately linked to overall ecosystem restoration goals in the
city and surrounding Boulder County including the city of Boulder’s Greenways Master
Plan and Boulder County’s Lower Boulder Creek and Coal Creek Open Space Master
Plan. Goose Creek had been identified as one of the two highest priority degraded
riparian reaches needing restoration within the city of Boulder’s Greenways Master Plan
(December 2001). (Public Significance).

e Active ecosystem restoration programs by the city of Boulder and Boulder County also
lend additional significance to the restoration of Goose Creek as gains in riparian quality
and reductions in invasive species in this watershed can be leveraged through the Boulder
Creek basin. See Figure 1-1.

e Opportunity to address an invasive species hot spot — Presently, Cottonwood Pond is
home to an active and aggressive population of Eurasian water milfoil. Efforts to
eradicate this persistent aquatic weed within the greater Boulder Creek ecosystem are
compromised by the Cottonwood Pond population. Eradication of this population would
allow greater success in treating the entire watershed. (Public Significance).

e Opportunity to replace non-native riparian woodland species, including Russian olive,
with native species, including native cottonwoods and willows that have become
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increasingly scarce in Colorado, but are very important for resident and migratory bird
habitat and are considered by the USFWS’ Mountain-Prairie Region to be a critical
wildlife resource (USFWS, 2003a). (Technical Significance).

e Proximity to Existing Habitat of Threatened and Endangered Species — Populations of
two threatened and endangered species currently exist in similar nearby habitat in the
lower portion of the South Boulder Creek watershed. The species include Preble’s
Meadow Jumping Mouse and Ute Ladies’ Tresses. An improved Goose Creek aquatic
ecosystem has the potential for future colonization by these species. (Institutional
Significance).

According to Corps policy guidance on aquatic ecosystem restoration projects, significance is
increased for projects strong in the following attributes (Corps, 2007) which are quoted from the
document as follows:

e Scarcity = The scarcity of the habitat to be restored. This criterion is based on trend
information and relative abundance of the habitat.

e Connectivity = This criterion addresses the extent to which a project facilitates the
movement of native species by contributing to the connection of other important habitat
pockets within the ecosystem, region, watershed or migration corridor.

e Special Status Species = The projects ability to provide a significant contribution to some
key life requisite of a special status species.

¢ Plan Recognition = This criterion recognizes Corps ecosystem restoration projects that
contribute to watershed or basin plans as emphasized in the “Civil Works Strategic Plan.’

e Self-Sustaining = While data used as a proxy for this criterion is only required during the
PED and Construction phases, the concept should be considered during plan formulation.
The ideal goal of most restoration is a self-sustaining ecosystem consisting of natural
processes.

9
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Figure 1-1: Project Location in Context of other Boulder Area Ecosystem Restoration Projects.

1.2 PROJECT LOCATION

1.2.1 Study Area Location and Description

The study area is approximately 33.72 acres and includes lower Goose Creek and Cottonwood
Pond in the city of Boulder, Colorado. The total drainage area of Goose Creek at the confluence
with Boulder Creek is 5.46 square miles. Goose Creek has extensive reaches without well-
defined channels (FEMA, 2002). The lack of well defined channels is a result of the urbanized
nature of the watershed. During development, the channels of the upper Goose Creek watershed
were graded over and drainage was diverted to storm sewers. Boulder is located approximately
30 miles northwest of Denver, Colorado. The location of the project reach is within the larger
Boulder Creek watershed, and its location within Boulder and relative to Denver, Colorado, is

shown in Figure 1-2.
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Figure 1-2: Project Location near Denver, Colorado

The legal description is Township 1 North, Range 70 West, Section 28. Goose Creek is a left
bank tributary of Boulder Creek, which in turn is a left bank tributary of the South Platte River.
The study area extends from Foothills Parkway to the confluence with Boulder Creek and
encompasses approximately 4,000 feet of South Goose Creek and Cottonwood Pond. North
Goose Creek is a normally dry overflow flood control channel and is not included in the

restoration plan (due to lack of flow to support riparian vegetation). The location of the project,
relative to Boulder Creek and other features, is shown in Figure 1-3.
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Goose Creek is an urban stream that rises on the high plains at the edge of the foothills of the
Rocky Mountains, to the west of Broadway Drive. As noted on Figure 1-1, the Goose Creek
Basin also includes Wonderland Creek, which flows into North Goose Creek just upstream of
Cottonwood Pond, as well as Twomile Canyon Creek and Elmer’s Twomile Creek. Twomile
Canyon Creek drains the foothills at the edge of the Front Range, but the channel between the
canyon and Goose Creek has been paved over and the remaining hydrologic connection is by
storm sewer or overland flow in the event of a major storm event. There is some base flow in
upper Goose Creek, but that flow is diverted into the Boulder and White Rock Irrigation Canal
near Folsom Street. Consequently, the upper basin does not provide inflow to the study reach
except in times of flood.

Goose Creek splits just above Foothills Parkway into North and South Goose Creek. North
Goose Creek was dug as a manmade flood overflow channel, allowing peak flood flows to
divide, resulting in lower stages along the developed South Goose Creek near Pearl Parkway.
North Goose Creek connects with lower Wonderland Creek, returning overflows to Goose
Creek, just above Cottonwood Pond. North Goose Creek is not included in the project (see
Section 1.2).

1.2.2 Congressional District

The study area is in Colorado Congressional District 2, which is represented by Congressman
Jared Polis. Senator Michael Bennet and Senator Mark Udall also represent the study area.

Goose Creek Feasibility Study
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1.3 STUDY BACKGROUND
1.3.1 Basin History and Physical Setting

Flows in Boulder Creek and tributaries, before mining activities began in the mid-1800’s, likely
featured higher mean annual discharges and a distribution of dissolved solids that was lower in
the mountains and higher in the plains tributaries. Mining operations and other development
increased both sediment yield and dissolved solids from the mountains, while erosion control and
urbanization reduced the introductions of suspended and dissolved solids on the plains relative to
pre-settlement times. Bacteria levels in the streams were likely lower overall prior to
development. Drinking water came directly from streams, wells and diversions, and there was
no treatment.

Later in the 1800’s numerous gold and silver mines began operating in the upper Boulder Creek
basin. Mill tailings and toxic chemicals were disposed of on the ground or directly into streams.
Timber harvesting quickly followed, and associated activities included blasting to remove large
boulders and streamside vegetation to improve passage on Boulder Creek, which was used to
deliver lumber downstream. Gravel mining operations were conducted in the floodplains of
Boulder Creek and tributaries to harvest the valuable aggregate for use in making concrete.
Gravel mining at the mouth of Goose Creek in the late 20" century led to the excavation of
Cottonwood Pond in an area that had historically been a wetland adjacent to Boulder Creek. An
increase in erosion from a variety of operations released sediments and dissolved solids into
streams. Water treatment was begun in the early 1900’s due to these problems aggravated by
disposal of human waste.

Following development, water has been diverted from Boulder Creek and its tributaries for
irrigation and other uses. This is true of Goose Creek. Presently two canals cross Goose Creek.
The Boulder and White Rocks Ditch is connected to Goose Creek upstream of the project area at
Folsom Street. The canal is capable of diverting from or spilling water into Goose Creek. The
North Boulder Farmers Ditch crosses Goose Creek just upstream of Foothills Parkway and the
upper end of the project.

Urban growth results in the fragmentation and loss of natural wildlife habitat. The Goose Creek
basin has changed from a natural high plains watershed to a basin that is essentially 100%
urbanized since settlement. Before settlement, high plains watersheds such as Goose Creek were
characterized by semi-arid grasslands with some tree growth along waterways. The waterways
served as breaks in the grasslands and supported developed riparian plant and animal
communities. The establishment of extensive growth of woody plants along streams was limited
by frequent prairie fires. The stream channels themselves remained in rough equilibrium, with
little net scour or fill over time. In recent years, wildlife habitat and migration corridors have
been reestablished in parts of the high plains portion of Boulder Creek basin as part of the city’s
greenways program.

By the mid-20th century, runoff from urban uses (lawn watering, car washing, etc.) began to
augment low flows during the warm season. Lacking a significant hydrologic connection to the
Rocky Mountains, an important source of water in Goose Creek is urban runoff from high plains
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snowmelt or rainfall events. During winter and early spring, runoff occurs from snowmelt
during warm spells. In the late spring and summer, runoff from afternoon thunderstorms often
provides a fairly consistent source of stream flow, especially during the early summer period of
monsoonal advection. Flash flooding can result from the heavier storms.

Agricultural activities have also resulted in drastic changes to wildlife habitat and habitat
diversity in small watersheds along the foothills. Activities such as draining wetlands,
eliminating idle fields, fencing, and other agricultural practices have significantly reduced
habitat. Irrigation has resulted in the base flows of many streams being diverted, including those
of Goose Creek. Land development has had a significant impact on natural ecosystems, even
outside the developed areas. Construction of buildings, roads, fences and other obstructions
destroy wildlife habitat and restrict wildlife migration. Heavy runoff from paved surfaces erodes
riparian areas and introduces pollutants into the waterways.

Before the mid-1800’s, the only trees along Boulder Creek and its high plains tributaries were
cottonwoods and peach-leaved willows. These trees “germinate slowly, do not regenerate in
their own understory and depend on periodic disturbances to create suitable germination areas”
(Gershman 1999). Over the years, natural disturbances have been reduced, allowing these native
species to be out-competed by non-native trees.

1.3.2 Study Sponsor and Study History

The sponsor for the Goose Creek Study is the city of Boulder, Colorado. The Goose Creek
Feasibility Study began with a Letter of Request in August 2002. Goose Creek had been
identified as one of the two highest priority degraded riparian reaches needing restoration within
the city of Boulder’s Greenways Master Plan (December 2001). An initial assessment of project
feasibility was initiated in 2003 and a Preliminary Restoration Plan pointing to a feasible project
was completed in July 2004. A Letter of Intent was prepared by the City of Boulder in July 2004
as well. Funding was received to begin the Feasibility Study in February 2006 and work began
on the study. The formulation of alternatives for South Goose Creek and Cottonwood Pond
proceeded through 2009, with alternative analysis and habitat evaluation occurring in 2010.
Additional study formulation details can be found in Chapter 5.

1.3.3 Relationship to Prior Studies

Two reports, in particular, paved the way for this Ecosystem Restoration Feasibility Study. They
were the “Preliminary Restoration Plan Section 206 Goose Creek Restoration, Boulder,
Colorado,” August 2004, and the City of Boulder’s “Greenways Master Plan, December 2001.”

Goose Creek Feasibility Study
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2.0 EXISTING CONDITIONS (AFFECTED ENVIRONMENT)

The “existing conditions” of a project site are a basis for projecting future conditions, which in
turn are the baseline for measuring effectiveness of the proposed changes that would result from
an implemented project. Accurate delineation of the “baseline” and projected future conditions
for the environment, engineering characteristics of the site, and social and economic attributes of
the community must be completed before measures for improvement are formulated.

2.1 ENVIRONMENTAL CONDITIONS

While having much potential as an aquatic oasis on the semi-arid high plains, the stream can be
considered to be degraded by most measures of ecosystem health. Its proximity to urban features
negatively affects its ecology while at the same time creating an appreciation for its potential.

The reach of Goose Creek being evaluated for restoration in this study flows through an urban
area characterized by office parks, car dealerships and light industry. The stream channel is
incised below the flood plain, and the channel is bounded by busy Pearl Parkway and
commercial establishments. The location and flow of the main channel is constrained by man-
made structures and the fixed locations of tributary inflows entering from storm sewers and
drainage pipes. Cottonwood Pond and the existing small wetland at the confluence of North and
South Goose Creek were created as a result of gravel mining operations. The pond and wetland
are located in the flood plain near the confluence of Goose Creek and Boulder Creek and are
bounded by undeveloped land (open space) on the south side and by Pearl Parkway on the north.

The South Goose Creek channel and associated floodplain have been dramatically altered in the
study area through changes in the hydrologic regime, natural channel form, and native vegetation
communities. The channel is completely artificial and is no longer undergoing natural
geomorphic processes. Riparian and flood plain zones associated with the channel are very
narrow and are largely disconnected hydrologically from channel interaction. Overall, riparian
diversity is low. The diversity is constrained primarily by adjacent land uses
(urban/landscaped/mowed) and the lack of a flood plain connection.

2.1.1 Ambient Surface Conditions

2.1.1.1 Climate

The combination of high elevation and mid latitude interior continent geography results in a
cool, dry but invigorating climate (Doesken, Pielke, Sr., and Bliss 2003). There are large
seasonal swings in temperature and large day-to-night changes. During summer, there are hot
days in the plains, often followed by afternoon thunderstorms. Mountain regions are cool most
of the time. Humidity is generally quite low which favors rapid evaporation. The thin
atmosphere allows greater penetration of solar radiation. At night, temperatures drop quickly,
and freezing temperatures are possible in some mountain locations every month of the year.
Table 2-1 shows the average climatic conditions of the City of Boulder.
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Table 2-1: Boulder Climate Data

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual
Avg. Max. 455|482 | 539 | 62.7 | 71.8 | 81.8 | 87.6 | 85.6 | 77.7 | 67.1 | 53.4 | 47.1 65.2
Temp. (F)
Avg. Min. 20.6 | 235 | 28.0 | 35.7 | 445 | 52.8 | 58.6 | 57.3 | 48.9 | 39.1 | 28.5 | 23.0 38.4
Temp. (F)
AVg. To_tal 069 | 077 | 1.76 | 245 | 3.04 | 217 | 1.82 | 1.65 | 1.61 | 1.30 | 1.21 | 0.67 | 19.14
Precip. (in.)
Avg. Total
Snowfall 10.7 | 109|178 |11.7| 15| 00| 00| 00| 15| 50 133|102 82.7
(in.)
Avg. Snow
Depth (in.) 1 1 1 0 0 0 0 0 0 0 1 1 0
Percent of possible observations for period of record (8/1/1948 — 12/31/2005).
Max. Temp.: 95.4% Min. Temp.: 95.4% Precipitation: 95.7% Snowfall: 95.6% Snow Depth: 92.3%

Source: Western Regional Climate Center http://www.wrcc.dri.edu

2.1.2 Water Quality

A number of storm water discharges into Goose Creek have degraded water quality. The storm
sewer outfall to Goose Creek at 49th Street was classified as having the second worst pollution
load in the city; the third worst was a culvert outflow into Wonderland Creek at Foothills
Parkway; and a the fourth worst was a culvert upstream at the Transit Village site (Boulder
Stormwater Master Plan, 2007). The low quality of the urban storm sewer runoff currently limits
the potential species that can thrive in the aquatic ecosystem.

Boulder Creek just below Goose Creek is classified (based on designated use categories) as
Water Supply, Recreation 1A, Agriculture, and Aquatic Life Cold Class 1 (CDPHE 2005). The
water supply designation means that surface waters are suitable for drinking-water supplies after
standard treatment, and are suitable for crop irrigation and for livestock drinking water.
Recreation Class 1A is for primary contact, where ingestion of water is likely (swimming,
kayaking, tubing, etc.). Class 1 aquatic life waters are capable of sustaining a wide variety of
aquatic life, including sensitive species.

Most segments of Boulder Creek below Goose Creek are on the Monitoring and Evaluation list
for aquatic life, E. coli, and other parameters. Boulder Creek below Goose Creek does not meet
designated uses for water quality (without standard treatment, which does exist as noted in the
paragraph above). The reach of Boulder Creek just below Goose Creek is on the 303(d)
(impaired) list for E. coli and a Total Maximum Daily Load (TMDL) is required. Further down
Boulder Creek ammonia is an issue.

In July 2007, the City of Boulder commissioned Test America Laboratory to test water and
sediment obtained from Cottonwood Pond and the adjacent wetland for heavy metals and other
containments. The analytical report was submitted to the Corps on August 2, 2007. Table 2-2
summarizes the results. Appendix A-2-B contains the complete report.
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Table 2-2: Cottonwood Pond Water Quality July 2007

dissolved oxygen 6.9 mg/l to 8.77 mg/I

pH 7.27t07.75

Temperature 18.03 to 19.32 degrees C.
turbidity 410 4.6 ntu

2.1.3 Vegetation and Habitat

2.1.3.1 Stream

Natural conditions in the watershed can be harsh for fish and other aquatic life. High plains
streams are slower moving than mountain streams and are subjected to intense sunlight, causing
temperature, dissolved oxygen and pH to vary drastically, especially in late summer. Also, there
are many water diversions, so there is less water to dilute pollutants. Nutrient loading is higher
due to wastewater effluent, fragmentation of the habitat, and the introduction of non-native fish.
Goose Creek and much of adjacent Boulder Creek were channelized for flood control, which
removed most pools and riffles. These conditions lead to a relatively low number of native fish
species able to survive in the watershed. Wetlands along the stream, or those that the stream
must flow through, can serve to improve the quality of water in urban stream systems such as
Goose Creek.

South Goose Creek currently maintains some base water flow during periods of no runoff. A
large portion of the channel in the project area contains a flat concrete bottom lined by boulders,
which lacks sufficient habitat diversity to support abundant aquatic life. There are some small
pools that contain small fish. Fish have been observed moving up and down the downstream
portion of the channel although water depths are not typically deeper than a few inches.

The bike trail and embankment separating Cottonwood Pond from Goose Creek is a barrier to
fish movement except during flood events when sufficient water passes over the structure and
through a box culvert. This barrier is located between the North and South Goose Creek
confluence and Cottonwood Pond.

2.1.3.2 Wetlands

Wetlands in the study area were impacted by several factors. Gravel mining erased historic
oxbow depressions. Channelization precluded the meandering that could create new oxbows.
Levees reduced flooding which could provide water to wetlands. From interpretation of aerial
photos from 1937, 1958, 1972 and 1982 it appears that oxbow and depressional wetlands of
approximately 8 to 24 acres historically occupied part of a larger riparian and wetland corridor.
Figure 2-1 is a 1937 aerial photograph showing historic meandering and wetlands. The
methodology of the historic wetland delineation is in Appendix A-5.

Today, at the lower end of the southern channel of Goose Creek (confluence of North and South
Goose Creek) there is a large cattail stand of about 1.7 acres with some open water that receives
inflows from both Goose Creek channels as well groundwater inflow. It is thought to have

developed during the gravel mining activities that created Cottonwood Pond. About 70% of the
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wetland is vegetated with predominately cattails, with some coyote willow and a little wooly
sedge. Open water covers the remaining 30%. The wetland provides high value for several
functions, including flood storage/flood flow alteration (it receives storm water runoff and can
store a significant volume of water), sediment trapping/retention, nutrient retention, food chain
support, and passive recreation. It does not function for groundwater recharge, but it does
provide moderate value for groundwater discharge, shoreline stabilization, fish habitat/aquatic
diversity, and wildlife habitat.

The Hazardous, Toxic and Radiological Waste (HTRW) assessment, performed by the Corps in
2009 (Section 2.2.3 and Appendix K), revealed that contamination of the wetlands from the
nearby Syntex Chemicals Inc. (pharmaceutical manufacturing company) site would be unlikely.
Current threats to that wetland ecosystem include: invasion of noxious weeds and other alien
plant species; water quality issues, including runoff from nearby paved surfaces; and increasing
human and pet use.

N\ Y- =
Old Goose Creek Channel in vicinity of
the new Cott