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[   section one   ]
Introduction

Denver’s Green Infrastructure Implementation Strategy 
(the Strategy) defines Denver’s urban watershed and the 
water quality impairments that exist within each water 
quality basin. By understanding the primary pollutants of 
concern and pollutant loadings within each basin, the City 
and County of Denver (Denver) can design and implement 
innovative strategies that reduce pollutant loading to 
our urban waterways. The focus of the Strategy is to 
identify green infrastructure strategies that target multiple 
pollutants while also providing additional city benefits such 
as increased open space, climate resiliency, improved air 
quality, urban heat island mitigation, better connectivity, 
and enhanced community livability. 

Green infrastructure (GI) opportunities can occur on 
several different scales and have been identified from 
large (regional) and sub-regional through smaller site-
scale practices. On large scale, green infrastructure refers 
to a network of parks, open spaces, drainageways, and 
floodplains which help mitigate the impacts of impervious 
(hard) surfaces and urbanization. Site-scale green 
infrastructure refers to smaller, engineered practices that 
mimic the larger systems.  These smaller controls are 
often well suited for urban settings and include practices 
such as such streetside stormwater planters, rain 
gardens, or permeable pavers. Regardless of scale, green 
infrastructure design mimics nature and uses vegetation, 

1.1 Overview soils and roots to slow, filter and treat stormwater runoff. 

The purpose of the Strategy is to outline Denver’s 
priorities in reducing the adverse impacts of stormwater 
runoff to its river, streams, lakes, and gulches through 
green infrastructure interventions. This is done, in part, 
by creating a framework for a Water Quality Capital 
Improvement Program (WQ-CIP). The WQ-CIP represents 
a toolbox of green infrastructure strategies and projects 
that could be led by Denver Public Works, as well as 
projects that could be included in other city plans and 
city projects. The toolbox and opportunities presented 
herein do not comprise every opportunity that is worth 
pursuing, nor does it guarantee  that the projects listed 
in the following chapters will be constructed.  Rather, the 
Green Infrastructure Implementation Strategy compiles a 
list of recommendations and projects that should meet the 
primary goal of improving water quality in the near-term. 
All projects listed are conceptual in nature and would 
require a more in-depth feasibility and market analysis. 
The Green Infrastructure Implementation Strategy will 
compliment other water quality and drainage efforts 
including upgrades and maintenance of Denver’s storm 
drainage (gray) infrastructure, in-stream work and flood 
control improvements.  Over time, the Green Infrastructure 
Implementation Strategy will be refined based on lessons 
learned from green infrastructure installations and outline 
a greater number of projects citywide based on collected 
data. 

Figure 1.1: Hampden Heights is a newly constructed sub-regional 
green infrastructure facility that is used as open space, a living laboratory 
by the neighboring school, and water quality treatment.  

Figure 1.2: Example of small, site-scale green infrastructure.
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1.3 Goals & Objectives
The outcome of the Scorecard resulted in the identification 
of six high priority basins, as well as the identification of 
five medium-high level priority basins. This prioritization 
allows Denver to give precedence to green infrastructure 
projects in areas where they are most needed. This 
approach should have a greater impact on water quality at 
the watershed scale rather than building projects randomly 
or in areas where water quality improvement is not as 
critical. This approach does not preclude deploying BMPs 

in lower priority areas, rather shifts focus to where projects 
are most needed instead of where projects can be most 
easily constructed.  The goal is to improve surface water 
quality in the most efficient and cost effective manner 
possible. This plan provides a framework for the six 
highest priority basins, five medium-high priority basins 
and several special projects. Next steps include identifying 
best practices to engage private development and the 
residential community.  

Another goal of the Strategy is to move past single 
objective strategies and implement strategies that 
provide a host of benefits. This allows Denver to get 
more out of each investment.  This includes prioritizing 
green infrastructure not only in basins with the poorest 
water quality and greatest flooding concerns, but also 
basins with other significant struggles such as poor park 
density, income disparities, equity issues, or auto-oriented 
neighborhoods that result in safety and health problems 
for its residents.

The projects laid out in the Strategy are conceptual and 
are the first steps in prioritizing and guiding a WQ-CIP 
program, while still allowing latitude in pursuing additional 
opportunities and partnerships. The WQ-CIP will be 
used as testing grounds to shape future policy, program 
development, capital projects, and new challenges that 
arise in the future. Performance metrics and monitoring 
data will be collected and evaluated so that the value 
of green infrastructure can be understood and guide 
the future deployment of green infrastructure projects 
over time.  The desire is to improve the health of the 
South Platte River and its associated tributaries so that it 
provides a host of environmental, economic, and social 
benefits for Denver’s residents and visitors.  

Map Unit Prioritization
• Scorecard development
• GIS processing

Sub-basin Prioritization
• Refined GIS processing for 

prioritized basins

Parcel/Street Opportunity Selection
• GIS processing and desktop review

BMP Concept Development
• Focus on locations with high 

impact, partnership, and 
feasibilityFigure 1.3: Scorecard Prioritization Steps

STEP 1 STEP 2 STEP 3 STEP 4

A Stormwater Quality Prioritization and Best Management 
Practice (BMP) Opportunity Analysis was used to prioritize 
watersheds within Denver that have the largest need 
for stormwater quality improvement. The methodology, 
referred to as the Water Quality Scorecard (Scorecard), 
provides a conceptual level assessment of existing wet 
weather stormwater pollutant loads, ranges of possible 
reductions resulting from regional or distributed site-
scale green infrastructure implementation, a scenario 
comparison to illustrate conceptual level project 
construction, and pollutant treatment efficacies. The 
overall approach follows four basic steps: 
• STEP 1: Prioritize Water Quality Map Units; focus on 

basins with greatest need.
• STEP 2: Prioritize Sub-Basins; concentrate analysis 

in small (100 acre +/-) areas or hot spots.
• STEP 3: Identify BMP project opportunities where 

BMPs can be constructed or retrofitted.
• STEP 4: Prioritize BMP opportunities in high 

priority sub-basins that also have high feasibility for 
implementation

1.2 Approach
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Denver’s water quality goal is to have fishable and 
swimmable waters in all our lakes and streams by 2020. 
Many city agencies are working towards this goal including 
Denver’s Departments of Public Works, Public Health 
and Environment, Parks and Recreation, the Office of 
Sustainability, and Community Planning and Development. 

Denver Public Works (PW), through its employees, 
provides for the delivery of high quality, cost effective, 
efficient, safe services involving public infrastructure 
and facilities to enhance the quality of life in Denver. 
Responsibilities include year-round road maintenance 
and repair, weekly household trash collection service, 
design and construction management of streets, bridges, 
and public buildings, transportation services through 
our parking management, transportation planning, 
engineering and operations offices, and protection of our 
urban environment. SMART Denver is the Department 
of Public Works annual strategic plan and outlines the 
critical goals and objectives to achieving Sustainable, 
Multi-modal, Attractive, Resilient and Transparent public 
infrastructure, services and facilities. This document is 

Figure 1.4: Green infrastructure improves  the 
health of Denver’s urban waterways provides a host 
of environmental, economic, and social benefits.

1.4 Internal Partners a road-map of Denver’s work ahead, documents where 
Public Works will invest its resources and focus for the 
coming year, celebrates the department’s successes, 
and is a tool that holds Public Works accountable to our 
clients and community.  The SMART Plan outlines the 
Water Quality Program’s priorities. Within the Department 
of Public Works, the Wastewater Management 
Division is responsible for building, operating and 
maintaining Denver’s sewer system (1525 miles) and 
storm drainage system (793 miles).  Projects to improve 
mobility for vehicles, transit, pedestrians, cyclists, and 
those with disabilities are high priority for Public Work’s 
Transportation and Mobility. Both these divisions are 
important partners in installing both large and site-scale 
green infrastructure. 

Staff in Development Services (which is in the Right-of-
Way Services division) review plans and issue permits 
for developments large and small. Their work helps 
ensure life-safety and quality of life standards, now and 
in the future. Working with Development Services staff to 
engage the private side is the next step for implementing a 
more robust citywide green infrastructure implementation 
strategy.
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Denveright
Denveright is a multi-agency, community-driven planning 
process centered around four key areas: land use, 
mobility, parks, and recreational resources.  The four 
distinct citywide plans will establish a vision for Denver 
for the next 20 years. Opportunities exist in each planning 
effort to integrate green infrastructure.

Blueprint Denver: Denver has changed considerably 
since Blueprint was initially released 2002. The Blueprint 
update establishes a plan for the next 20 years — and 
addresses the city’s ongoing population growth and transit 
expansion, as well as sustainability and resilience in the 

Goals, developed in 2013, established the goal of making 
all Denver waterways swimmable and fishable.  As 2020 
approaches, the Office of Sustainability will be working 
with City agencies and community stakeholders to 
establish updated goals. 

Community Planning and Development (CPD) is 
responsible for visionary city planning and ensuring safe, 
responsible, sustainable building. Planning staff work 
with Denver’s communities to prepare plans as well as 
regulations for land use and design that guide the city’s 
growth, enhancement, and preservation. Each plan is the 
result of a collaborative public process and represents a 
long-term broad vision for a community. The plans function 
as guides for future land use, ensuring appropriate 
neighborhood development, including such elements as 
buildings, streets, parks, and public spaces. Weaving 
green infrastructure into these plans has become a priority 
for Public Works and CPD. 

Denver Department of Public Health and Environment 
(DDPHE) is dedicated to advancing Denver’s 
environmental and public health goals. DDPHE’s mission 
is to create a city with a world class environment and 
healthy communities for all ages and incomes, and where 
the well-being of pets also matters. DDPHE has been 
responsible for monitoring the quality of water in Denver’s 
lakes and streams for over 45 years. Streams are 
monitored year-round while lakes are typically sampled 
once per year during the summer. Results from monitoring 
are summarized in annual reports and used to direct 
installation of green infrastructure.  Annual reports can be 
found at www.denvergov.org/waterquality.

DDPHE is also responsible for tracking activities related to 
climate adaptation in Denver. Denver’s Climate Adaptation 
Plan calls out the release of the Green Infrastructure 
Implementation Strategy as an important activity in 
addressing a higher frequency of extreme weather events. 

Denver Parks and Recreation Department (DPR) is 
one of the most expansive and unique park systems in 
the West and makes Denver and Colorado a very special 
place to call home and to visit. The Park system includes 
6,000 acres of urban parks and 14,000 acres in mountain 
parks outside of Denver city limits. DPR has helped 
make the South Platte River (SPR) corridor a premier 
recreational and outdoor destination through a number of 
projects collectively known as the River Vision. The River 
Vision projects aim to restore the ecological function of the 
river, improve water quality and flood conveyance, provide 
aquatic habitat, and increase educational opportunities. 

As the agency, responsible for trees in public parks, 
parkways and other public property, Denver Parks 
and Recreation Office of the City Forester is another 
important partner for the Water Quality Program. Trees 
and the urban forest play an important role in stormwater 
management. In 2013, an Urban Forest Assessment 
attributed $122 million in environmental services annually 
from Denver’s urban forest with the ability to intercept 1.4 
billion gallons of rainfall each year. 

The Office of Sustainability (OOS) works with City 
agencies and the community to develop citywide 
sustainability goals and policies, institutionalize 
sustainability in City operations, and communicate 
sustainability as a public value.  The 2020 Sustainability 

1.5 City Planning Efforts

Figure 1.5: Image from Denveright planning effort.
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face of climate change. Among its many roles, Blueprint 
promotes urban design goals intended to create more 
pedestrian and bike-friendly environments throughout the 
city. Green infrastructure can be viewed as an important 
tool for reaching these design goals and ensuring a 
resilient, safe, and sustainable city.
Parks and Recreation Game Plan: In a city as active 
and outdoor-oriented as Denver, the parks system is 
essential to the quality of life. In 2003, the community 
envisioned the future of its park system and created the 
Game Plan, which emphasized a vision of “a city in a 
park” and a set of core values: environment, engagement, 
equity, and sound economics. The update to the plan is 
now underway, setting a vision for the next 20 years. As 
Denver’s population and density continue to increase, the 
role of parks becomes even more important. The update 
will help define how parks can be used to achieve multiple 
city goals and diverse user needs, including water quality.

Denver Moves: Transit: Once complete, the Denver 
Moves: Transit Plan will become Denver’s first local 
transit vision and implementation plan for the next 20 
years. Creation of the plan includes convening community 
conversations to understand the existing transit system 
and how we can make the system even better for all 
Denver residents, employees, and visitors. The plan will 
identify and prioritize near- and long-term local transit 
improvements based on community input and analysis. 
Denver Moves: Transit will also guide decisions and 
identify investment priorities and phased implementation 
strategies. These prioritized outcomes from the transit 
plan process will identify transit improvement projects, 
many of which will include green infrastructure elements 
when and where applicable. 

Denver Moves: Pedestrians and Trails: The Denver 
Moves: Pedestrians and Trails Plan, in coordination 

with other on-going citywide planning efforts, will also 
explore and identify opportunities for improved bicycle 
and pedestrian connections (first and final mile) to key 
transit corridors. The plan intends to layout a vision for 
creating world class pedestrian environments and regional 
systems in the City and County of Denver that will include 
wider sidewalks and buffers that separate vehicles from 
pedestrians and cyclists where appropriate. The plan will 
look at public right-of-way (ROW) typologies and make 
recommendations regarding where and when typical city 
standards can be exceeded in order to create a safer and 
more enjoyable environment. Green infrastructure can be 
viewed as an important tool for meeting buffer and safety 
needs as well as meeting objectives for making more 
enjoyable environments for pedestrians and cyclists.  

Denver’s Neighborhood Planning Initiative
In late 2016, the Community Planning and Development 
Department released the “Neighborhood Planning 
Intiative Strategic Plan.” This document outlines Denver’s 
new long-term commitment to ensure every corner of 
the city can enjoy the benefits of an area plan. Over 
the next 10-14 years, residents, neighborhood groups, 
and community leaders will work alongside the city’s 
neighborhood planning team to create a vision and plan 
for their specific area. As is common in neighborhood 
planning efforts, transformative projects, many of which 
may include green infrastructure opportunities, will 
be identified through these plans and processes. For 
example, the 2016 release of Westwood’s neighborhood 
plan included recommendations for potential green streets 
within the neighborhood as well as several transformative 
projects that featured green infrastructure elements. 
Similarly, green infrastructure was woven into many of the 
recommendations in both the Globeville Neighborhood 
Plan and the Elyria-Swansea Neighborhood Plan. 

Figure 1.6: Map of neighborhood groupings from the Neighborhood 
Planning Initiative. The Community Planning and Development 
Department intends to work with three groups of neighborhoods every 2-3 
years on planning efforts.

Core Neighborhood Planning Initiative Values:





[   section two   ]
Denver Urban Watershed & Water Quality Basins

while the foothills and high plains areas are actively being 
developed.  The intense urbanization in the metropolitan 
area consists primarily of residential and commercial 
areas and some industrial regions along the river valley. 

The South Platte River is the largest receiving waterway 
in the Denver Metropolitan area and flows from south 
to north along the Interstate-25 (I-25) corridor. Within 
Denver’s city limits, the South Platte River meanders 
11.7 miles from Dartmouth Avenue to Franklin Street.  
The entire drainage basin covers approximately 4,850 
square miles extending from the Continental Divide in 
the Rocky Mountain Front Range to the high plains and 
foothills of eastern Colorado.  The mountainous portion of 
this basin is generally unsuitable for dense development, 

2.1 South Platte River 
Watershed

Figure 2.1: Denver’s Major Receiving Waters

N

• Barnum Lake
• Bear Creek 
• Cherry Creek
• Clear Creek
• Dry Gulch
• Ferril Lake
• First Creek

Major tributaries and receiving water bodies in the 
South Platte River Basin within the city limits:

• Goldsmith Gulch
• Harvard Gulch
• Irondale Gulch
• Lakewood Gulch
• Marston Lake
• Sand Creek 
• Sanderson Gulch

Descriptions of each of the major drainageways can be found in the City and 
County of Denver Storm Drainage Master Plan, September 2014.

• Second Creek
• Sloan’s Lake
• Weir Gulch
• West Harvard Gulch
• Westerly Creek
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The type of land use and cover in a watershed can 
significantly impact water quality. Pollutant concentrations 
have been estimated for each land use within Denver 
through a number of studies including Denver’s Regional 
Urban Runoff Program (DRURP). For purposes of this 
plan, general categories of commercial, industrial, parks/
open space, residential, and right-of-way/other were 
included.

The amount of impervious (hard) surfaces in a watershed 
can have an adverse impact on watershed health. Denver 
(excluding Denver International Airport) consists of roughly 
75,000 acres or 104 square miles of land. Of this, roughly 
49% is covered in impervious surfaces such as roads, 
roofs, and parking lots. Projected future land use and 

2.3 Land Use & 
Impervious Surfaces

Figure 2.2: As stormwater washes over impervious surfaces, it collects and carries pollutants such as trash, bacteria, automobile fluids, and nutrients 
into our storm drain system. This then flows directly into our lakes, streams, and river. 

2.2 Water Quality Basins
Thirty-one water quality basins were identified using 
a GIS-based basin delineation of the 1,224 Municipal 
Separate Storm Sewer (MS4) outfalls. This effort identified 
the tributary area to each of the outfalls citywide.  This 
approach consisted of a three step process: 
1. Tracing upstream from each identified outfall and 

assigning an outfall ID to all traced inlets.
2. Running ESRI’s watershed delineation model using 

the DTM and inlets as the starting point of the 
collection system.

3. Integrating the watershed delineation model output 
(basin polygons) with 2009 Storm Drainage Master 
Plan. 

Basins are discussed in more detail in Section 3.

Image Source: City and County of Denver
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2.4 Climate & Hydrology
Current Climate Conditions
Denver is situated in the Lower South Platte drainage 
area which experiences a semiarid continental type 
climate. The area has cold, dry winters and cool, relatively 
dry summers.  Typically, there are low precipitation 
rates and humidity.  Annual precipitation is on average 
about 16 inches of rainfall and 55 inches of snowfall.  
More than two-thirds of the precipitation falls between 
April-September.  On average, Denver experiences 75 
storms annually. On an average annual basis, 46 of 
these produce less than 0.1 inch of precipitation, 22 total 
between 0.1-0.5 and only about 7 events per year produce 
more than 0.5 inches. These large storms are typically 
high-intensity, short duration events that can quickly 
overwhelm Denver’s current drainage system.2

Anticipated Climate Conditions
Over the past 30 years, Colorado has seen a 2°F increase 
in annual temperatures which has been observed to be 
slightly higher on the Front Range. This trend is expected 
to increase with climate models projecting an additional 
increase of 2.5 to 5.5°F by 2050 relative to a 1971-2000 
baseline. For reference, temperatures in the Front Range 
are predicted to be similar to temperature regimes that 
currently occur near the Colorado-Kansas border by 2050. 
With this warming, snow-pack is expected to decline as 

more precipitation will likely fall as rain in the winter rather 
than snow, and peak runoff is expected to continue shifting 
earlier in the year. Peak runoff has already shifted 1-4 
weeks earlier over the past 30 years.3

Extreme heat events in Denver are expected to increase 
significantly in the coming century. The average number 
of days above 95°F between 1970-1999 was five days. 
Recent projections for the Denver Metro Area predict that 
by mid-century, Denver may experience anywhere from 
20-35 days a year above 95°F and that by the end of the 
century, the range expands to 19-77 days.4

These extreme heat events have the potential to 
exacerbate Denver’s existing urban heat island (UHI) 
effect which is currently the third worst in the United 
States.5 The UHI effect (the temperature difference 
between urban environments and their surrounding rural 
areas) is a result of four key factors: 
1. The dark, energy absorbing materials used to pave 

and construct the built environment.

composite impervious estimates that Denver has the 
potential to reach 57% impervious by 2020.1

Water quality impacts from impervious surfaces include an 
increase in both the volume and rate of stormwater runoff 
and associated contaminants to receiving water bodies. 
This causes physical, chemical, and biological degradation 
of surface waters. Urban impacted streams experience 
channel modifications, erosion, stream bank instability, 
heavy sediment deposition, and increases in temperature 
and nutrients loads.  Green infrastructure helps mitigate 
impacts caused by impervious surfaces and urbanization 
by dispersing stormwater into landscaped areas rather 
than directly into the storm drainage system.  This practice 
reduces peak discharge rates, runoff volumes, and 
pollutant loads by providing opportunities for infiltration, 
filtration, and evapotranspiration.

Denver’s Climate Change Impacts
• An increase in temperature and urban heat island effect
• An increase in frequency of extreme weather events
• Reduced snowpack and earlier snowmelt

Source: City and County of Denver 2014 Climate Adaptation Plan, 2015 Update

Table 2.1: Projected days over 95° per year under different 
emissions scenarios. 
Source: Rocky Mountain Climate Organization
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2. Building forms that absorb and re-radiate solar 
radiation back into the urban setting and restrict air 
flow.

3. A lack of vegetation that naturally provides a cooling 
effect by providing shade and through the process of 
evapotranspiration.

4. Waste heat from a variety of anthropogenic sources.6     

 
Elevated urban temperatures typically have negative 
impacts, including increased energy consumption which 
leads to poor air quality, more heat-related illnesses and 
fatalities, and impaired water quality (primarily thermal 
pollution).7 

Recent projections also suggest that heavy storms (storms 
of half-inch of precipitation or more in a day) may also 
become more frequent. Emission scenarios project that 
these storms will become anywhere from 15-25% more 
likely by mid-century and 17-31% more likely by the end 
of the century.8 While these projections have somewhat 
large ranges, the primary hydrological effect modelers are 
predicting is major variability in Colorado’s future climate 
with some years wetter than normal and others bringing 
drought-like conditions.9 

Understanding these impacts is important for green 
infrastructure planning as it can impact the water quality 
challenges Denver faces and how green infrastructure 
facilities are designed and vegetated. Changes in 
temperature can affect the kinetics of the biological, 
chemical, and physical processes that occur in the water 
being treated as well as the vegetation treating the water. 
Variability in stormwater runoff frequency, ranging from 
extreme wet conditions to extreme drought conditions, 
may alter what plant palettes are best suited for Denver’s 
climate and green infrastructure needs.10

issues, reduces the urban heat island effect, improves air 
quality, and absorbs local carbon emissions.

Improved water quality
Both site-scale and regional-scale green infrastructure 
help mitigate the impacts urbanization has on the 
hydrological cycle. These systems mimic natural systems 
and use vegetation, soils and roots to slow and filter 
stormwater runoff, thus reducing peak flows during rain 
events and providing treatment to polluted stormwater and 
urban runoff. By slowing water down and even holding 
it for short periods of time, green infrastructure facilities 
allow sediments to settle out while vegetation and soils 
effectively remove pollutants including nutrients, metals 
and bacteria.
 
Reduced flood risks
Green infrastructure can absorb and significantly slow the 
initial flows from storm events, which can free capacity in 
pipes to carry surface flows from streets and potentially 
delay or reduce localized street flooding.  Infiltrating green 
infrastructure facilities can also reduce the burden on gray 
stormwater systems by returning peak flows directly to 
groundwater. Thoughtful integration of green infrastructure 
within existing gray infrastructure systems can also extend 
the life-cycle of a stormwater system by managing peak 
flow impacts of new or redeveloped impervious areas, 
potentially even reducing the capacity needs of a gray 
infrastructure system.

Reduced urban heat island effect 
Studies have found that the incorporation of green 
infrastructure in highly impervious, dense environments 
has a noticeable impact in reducing maximum surface 
temperatures. These same studies found that removing 
green cover results in a significant increase in surface 
temperatures, emphasizing the need to protect existing 
green assets in addition to adding more.11, 12

Improved air quality
Through uptake and deposition, vegetation directly 
removes air pollutants like nitrogen dioxide and particulate 
matter that can be detrimental to public health. Green 
infrastructure also reduces ground level ozone through 
both pollutant removal and by providing a cooling effect 
that results in fewer emissions associated with air 

2.5 Benefits of Green 
Infrastructure
While changes in climate may complicate green 
infrastructure designs and vegetation plans, they also 
make the case for incorporating more green infrastructure 
in the built environment. Green infrastructure not only 
improves water quality but also helps mitigate flooding 
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Absorb local carbon emissions
Urban vegetation, particularly urban trees, are significant 
sources for carbon storage and sequestration. Recent 
estimates are that trees in U.S. urban areas are 
responsible for storing 643 million tons  ($50.5 billion 
value) and annually sequestering an estimated 25.6 
million tons (a $2.0 billion value).14 
 
Increased Biodiversity and Habitat
Green infrastructure can help mitigate the effects of 
urbanization on biodiversity and habitats as it provides 
an opportunity to increase the number and diversity 
of plants, animals, and beneficial insects found in an 
area. By incorporating more space for plants, and 
especially through the use of native plant species, green 
infrastructure can provide the necessary food, cover, 
water and places to raise young- the essential elements 
of successful habitat that support local wildlife. Wildlife in 
this context refers to the birds, bees, butterflies and other 
pollinators that would naturally occur in the Denver region. 
Green infrastructure can also restore linkages between 
larger habitat areas, such as parks, open space, rivers 
and wetlands, leading to connections between populations 
of plants and animals that produce healthier wildlife 
communities in the urban setting.15

Improved public health outcomes
Research reveals a strong relationship between the 
physical design of communities and public health.  
Features of neighborhood design, such as multi-modal 
transportation, walkability, and places for recreation impact 
residents’ ability to maintain healthy lifestyles. Regular 
physical activity reduces obesity, diabetes, and heart 
disease, among other chronic health concerns.16 

Green infrastructure is an element of the built environment 
that has been shown to be associated with a number of 
positive health outcomes.  In addition to environmental 
benefits such as improved air and water quality and lower 
ambient temperatures, access to quality green spaces 
including trees, parks, greenways, urban streetscaping, 
and gardens are related to a range of health benefits 
including:  
• increased physical activity such as walking and 

biking;17

• improved mental wellbeing for all ages;18

• reduced stress;19

• lower traffic speeds and reduced injury crashes;20

• improved actual and perceived safety due to more 
pedestrian activity;21

• increased social cohesion;22

• shorter hospital stays and fewer health complaints;23 

and
• Improved student learning and attentiveness.24, 25

2.6 Green Infrastructure & 
Equity
Equity means “just and fair inclusion.” An equitable society 
is one in which all can participate and prosper.  Equity…
creates conditions that allow people to reach their full 
potential.26 

Equity can be defined as the opportunity to achieve social, 
environmental, economic and health benefits.  In many 
communities, conditions in the built environment can help 
or hinder residents’ ability to eat well, be physically active, 

Benefits of Denver’s Existing Urban Tree Canopy

The Metro Denver Urban Forest Assessment, released 
in 2013, calculated the annual value of ecosystem  
services Denver’s Urban Tree Canopy (UTC) to be worth 
$122,000,000. These estimates are considered to be 
conservative because they do not fully capture benefits 
such as job creation, improved human health and fitness, 
wildlife habitat, and biodiversity. 

Urban Tree Canopy Cover:  19.7%
Energy Saved (Cooling) 56,471 MWhs $6,776,570
CO2 Storage 310.6 tons
CO2 Sequestered (per year) 14.0 tons $140.2
Cooling CO2 Avoided 53,563 tons $535,631
Total CO2 53,577 tons $535,772
Air Quality (pollutant 
removed per year) 290.6 lbs $1,554

Rain Fall Interception 1,433,626,000 gals $18.94 M
Property Values $95.73 M
Total Benefit $122.0 M

 
Source: Metro Denver Urban Forest Assessment, 2013
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Figure 2.3: Neighborhood Equity Index
(Source: Denver Department of Public Health and Environment)

Ratings include four factors:
Social Determinants of Health • % of high school graduates or the 

equivalent of those 25 years of age 
and older

• % of families below 100% of the 
Federal Poverty Line

Built Environment • Food access: % of residents within 1/4 
mile walk to a full-service grocery store

• Park access: % of living units within 1/4 
mile walk to park or open space

Access to Health Care • % of pregnancies without 1st trimester 
prenatal care

Morbidity • % of overweight or obese children
Mortality • average life expectancy

Neighborhood Equity Index

Source:  Denver Environmental Health, 2016.
(1. American Community Survey 2009-2013. 2.  City and County of Denver GIS, 2015. 3. Vital Statistics 
Denver, 2007-2013.  4. Colorado BMI Monitoring System 2012-2014, Kaiser Institute for Health Research)

Index includes four factors:
1. Social Determinants of Health:  measured by a) 

% of high school graduates or equivalent for 
those aged 25 years or older, and b) % of 
families living below 100% of the Federal 
Poverty Line.

2. Built Environment:  measured by a) Food 
Access: % of residents within ¼ mile walk to a 
full-service grocery store; and b) Park Access: % 
of living units within ¼ mile walk to a quality 
park or open space.

3. Access to Health Care:  % of pregnancies 
without 1st trimester prenatal care

4. Morbidity: % of overweight or obese children
5. Mortality: no indicator included.

Neighborhood Equity Index
(lowest score indicates highest level 
of inequity)

breathe clean air, or spend time outdoors. 

In Denver, the Neighborhood Equity Index (Figure 
2.3) measures a range of health, socioeconomic 
and built environment indicators across Denver’s 78 
neighborhoods.  It is one way to assess the overall 
opportunity that residents have to achieve health and 
wellbeing.  There are a number of neighborhoods (shown 
in red in Figure 2.3) where residents face many barriers 
to achieving positive socioeconomic, environmental and 
health outcomes.

Green Infrastructure as Equity
The presence of green infrastructure in a community 
is one element that influences how well people can 
achieve their full potential for physical and mental 
wellbeing through physical activity, safety, multi-modal 
transportation, and social cohesion. Evidence shows 
that communities lacking green infrastructure often lack 
other public investments such as parks, multi-modal 
transportation infrastructure, sidewalks, recreation, healthy 
food outlets, and adequate streetlighting.27 These features 
are more often lacking in lower income and racial and 
ethnic minority communities compared with higher-income 
neighborhoods.28

Not surprisingly, residents of these communities also 
have poorer health status, with higher rates of obesity, 
diabetes, heart disease and lower life expectancy than 
neighborhoods with higher-quality public infrastructure.  
Such differences in infrastructure conditions across 
neighborhoods means that some groups of people have 
unequal access to opportunities for a healthy environment. 
This can lead to ‘health inequity’, or differences in health 
among communities that can be traced to unequal 
physical, economic and social conditions that are systemic 
and avoidable.29

Examples of environmental conditions leading to health 
inequity include:

Extreme heat
Extreme heat kills more people than any other 
weather-related factor in the U.S.30 Communities 
of color and low-income communities in urban 
neighborhoods are particularly vulnerable to extreme 
heat; they are often segregated, surrounded by heat-
trapping surfaces like concrete and asphalt in industrial 
sites, have less tree canopy and green spaces, and 
are less likely to have air conditioning.  Residents 
of such communities typically have higher rates of 
diabetes and obesity, which can be exacerbated by 

Neighborhood Equity Index
(lowest score indicates highest 
level of inequity)
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extreme heat. 31 

Poor air quality
Higher incidence of pollution in communities of color 
and lower incomes can cause more serious outcomes 
for certain groups than others.  For example, Latino 
children are 40% more likely to die from asthma than 
white children.32 

In Denver, several neighborhoods have high 
rates of emergency-room treatment for asthma 
incidents among children and youth.  Many of these 
neighborhoods are the same as those shown on the 
Neighborhood Equity Map, lacking nearby parks and 
green space.

For communities with more pronounced inequities, adding 
green infrastructure can help to narrow the gap between 
unequal health impacts caused by extreme heat, poor air 
quality, limited vehicle ownership, and few places for safe 
physical activity.





3.1 Overview

Baseline Conditions & Impairments to Denver’s 
Urban Waterways

[   section three   ]
CDPHE’s Bacteria TMDL Assessment2 for the South Platte 
River specifically identifies dry weather flows from MS4 
outfalls as potential bacteria sources. Dry weather flows 
are those flows not associated with surface runoff from 
rain or snow melt events but include flows associated with 
irrigation overspray, illicit discharges from the sanitary 
system, or groundwater flows into the storm drain system.  
The TMDL further states that once dry weather flows are 
eliminated future updates to the TMDL shall consider wet 
weather measures. Wet weather flows are those flows 
associated with melting snow or stormwater runoff over 
impervious surfaces and is the number one cause of 
surface water impairment in urban areas.

In addition to TMDL-related requirements, Denver 
is also required to minimize pollutant loading to the 
maximum extent practicable under its municipal 
stormwater discharge permit.  Through implementation 
of best management practices, which include green 
infrastructure, other urban pollutants such as nutrients 
(e.g., phosphorous, nitrogen), metals (e.g., copper, 
zinc), and sediment (e.g., TSS) are also addressed. For 
purposes of this plan, phosphorous, nitrogen, TSS and 
E. coli have been selected as the primary pollutants 
of interest.  Because metals in urban areas are often 
associated with particulates, TSS is used as a proxy for 
these pollutants.  Phosphorus and nitrogen were selected 
because Colorado has recently adopted nutrient-related 
regulations and standards.

The GI Implementation Strategy seeks to not only build 
green infrastructure facilities that meet current regulations 
and treat dry weather discharges, but also be proactive in 
meeting future regulations by treating wet weather flows.  
Reducing both dry and wet weather pollutant loads is 
necessary to improve the health of the South Platte River. 

As explained in previous sections, urbanization can 
contribute to increased pollutant loading to lakes, streams 
and rivers and cause impairment of their beneficial uses 
(i.e., aquatic life, water supply, recreation, agriculture). 
In keeping with the Clean Water Act, Colorado’s list 
of impaired waterbodies (“the 303(d) list”) is updated 
biennially with waterbodies that are not meeting their 
designated uses, including those located within Denver.  
The Colorado Water Quality Control Commission assigns 
designated uses and associated stream standards 
to waterbodies in Colorado, and these standards are 
approved by the U.S. Environmental Protection Agency 
(EPA). For purposes of this plan, Denver generalizes 
these standards into a “swimmable and fishable” goal for 
all Denver waterbodies.  

Once a water body has been listed as “impaired”, then 
a plan must be developed for the stream to attain its 
designated uses.  This is typically accomplished through 
completion of a Total Maximum Daily Load (TMDL), which 
calculates the pollutant load that the water body can 
absorb and still realize its full beneficial use. TMDLs must 
consider all dischargers to a receiving water body, as 
well as establish background concentrations/loads and a 
margin of safety. The South Platte River through Denver 
currently has TMDLs for nitrate and Escherichia coli (E. 
coli).  CDPHE’s nitrate TMDL assessment document1 
indicates that municipal wastewater treatment facilities 
are the primary point source dischargers of nitrate to the 
South Platte River and further states that stormwater 
runoff from non-point source dischargers do not contribute 
significantly to the nitrate impairment. Therefore, nitrate 
was not considered in this analysis.
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Pollutant load reduction benefits from green infrastructure 
BMPs are based on treatment processes incorporated into 
their designs, as well as the volume reduction enabled by 
the BMP. The BMPs processes discussed in this section 
focus primarily on sedimentation, filtration, adsorption, 
and biological uptake. Sedimentation allows for sediment 
and sediment bound pollutants (e.g., metals, phosphorus) 
to settle out of the fluid in which they are entrained; 
filtration physically traps pollutants/particulates in soil 
media; adsorption binds pollutants to media surfaces; and 
biological uptake allows for pollutants to be absorbed by 
plants and roots.   

3.2 Fecal Indicator 
Bacteria including 
Escherichi coli (E. coli) 

Fecal indicator bacteria such as E. coli top the list of 
impairments to streams nationally, with nearly 180,000 
miles of streams identified as impaired for recreational 
use.3 While most strains of E. coli are harmless, these 
bacteria are used as an indicator of pathogens associated 
with fecal contamination that can make people sick. 
Currently, the State of Colorado considers water quality 
at swim beaches to be ‘safe for swimming’ when E. coli 
levels are less than 235 colony forming units per 100 
milliliters (cfu/100 mL). Primary contact stream standards 
are attained when the geometric mean concentration of 
E. coli samples over a two-month period is below 126 
cfu/100 mL.

The Department of Public Health and Environment 
(DDPHE) uses these standards as guidance and has 
studied E. coli levels in Denver’s streams to determine 
what factors might be used to predict when E. coli levels 
are higher than what is safe for contact due to potential 
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ingestion of water.  DDPHE monitors two locations that 
are used heavily for swimming and boating including 
Confluence Park and Bear Creek near the picnic shelter 
in Bear Valley Park. Monitoring efforts show that E. coli 
levels increase as the South Platte River passes through 
Denver. E. coli levels are higher in the summer and fall, 
which may be influenced by environmental factors such as 
more frequent storm events, warm temperatures and other 
factors that affect persistence, growth, and die-off.4

Identifying and controlling bacteria sources present 
significant and costly challenges for municipalities. 
Sources vary and include human, animal and 
environmental sources.  A few representative examples 
include leaking sanitary sewers, illegal connections to 
storm sewer systems, homeless encampments, urban 
wildlife, domestic pets, and persistent naturalized 
sources such as biofilms in storm drains and sediment. 
Stormwater runoff and irrigation overspray can transport 
bacteria deposited on the ground into the storm drain 
system.  Because human pathogens typically present 
greater health risks of illness, the first priority for source 
identification and control is human sources of E. coli. 
Consistent with these principles, Denver’s efforts to date 
have focused on identifying and controlling dry weather, 
human related sources, which are generally considered 
to be the most controllable sources.  Denver also 
works to address stormwater-related sources through 
implementation of best management practices that can 
include non-structural measures like pet waste ordinances 
and structural measures such as green infrastructure and 
other stormwater BMPs. 

Mitigation
To control human sources, Denver will continue to 
implement dry weather source controls that are already in 
place including practices such as inspecting, maintaining 
and repairing the sanitary and storm sewer systems. 
Programs to address homeless encampments along 
the river are an important priority for Denver for social 
reasons, but are also important for water quality and 
protection of the health of those recreating in the South 
Platte River.  

Trash management programs are in place which help to 
reduce both human and non-human sources of E. coli 

such as diapers and animals like raccoons and rats that 
are attracted to garbage. Denver Solid Waste is phasing 
out use of dumpsters and replacing these with rolling trash 
cans with hinged lids that can reduce exposure to rainfall 
and animals, as well as reduce leakage often associated 
with dumpsters. Water quality monitoring in other parts 
of the country has shown that fecal indicator bacteria 
concentrations can be quite elevated from dumpster 
leakage.5 Street sweeping is also conducted by Denver, 
which can help to reduce waste transport to the storm 
drain system.

Proper pet waste disposal and geese management can 
be a challenging issue in Denver parks.  Enforcement 
of leash laws and pet waste pickup can be better 
implemented. Parks staff also implement various 
management strategies to control resident geese 
populations.  

A partnership is being developed with Denver Water and 
the City of County of Denver to develop neighborhood-
scale water conservation programs that reduce irrigation 
overflows, which is a significant source of dry weather 
flows into the storm sewer system.  Chronic irrigation 
runoff can contribute to formation of biofilms in storm 
sewers that can be an on-going source of bacteria 
discharged from the storm sewer system.6

Green infrastructure best management practices (BMPs) 
help to reduce bacteria loading to the storm drain system 
by reducing surface runoff volumes through infiltration 
and by reducing bacteria concentrations to various 
degrees. Examples of factors that help to reduce bacteria 
concentrations include solar irradiation, predation or 
competition from other microorganisms, sedimentation 
and filtration.7 Sorption to filter media, physical straining, 
and other chemical/biological processes may also be 
important removal mechanisms. Because concentrations 
of E.coli are difficult to remove, volume reduction 
strategies can be effective at reducing pollutant loads, 
even if concentrations are not significantly reduced. Out 
of the practices considered in the Scorecard evaluation, 
bioretention and streetside planters are expected to 
provide higher load removals for E. coli than practices 
such as extended detention basins. 
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Table 3.1: General Urban Sources of E. coli and Strategies for Bacteria Reduction
Sources Strategy
Municipal Sanitary 
Infrastructure 
(piped)

• Leaky sewer pipes (exfiltration) and 
broken tap connections

• Illicit sanitary connections to MS4
• Sanitary sewer overflows (SSOs)

• Conduct investigations to identify leaking sanitary sewer line sources and 
implement repairs

• Implement an illicit discharge detection and elimination (IDDE) program to 
identify and remove illicit connections

Other Human 
Sanitary Sources

• Homeless encampments
• Porta-Potties (at construction sites & 

outdoor events)
• Dumpsters (e.g., diapers, pet waste)
• Garbage trucks
• Leaky or failing septic systems

• Support city shelters and services to reduce homelessness
• Periodic cleanup of homeless camps near streams
• Providing public restrooms 
• Fencing to prevent access to frequently used encampment areas
• Partnering with non-governmental organizations to address homelessness
• Converting dumpsters to trash carts

Domestic Pets • Dogs, cats, etc. • Provide signage to pick up dog waste, providing pet waste bags and 
disposal containers

• Adopt/enforce pet waste ordinances
• Place dog parks away from environmentally sensitive areas
• Protect riparian buffers and provide un-manicured vegetative buffers along 

streams to dissuade stream access
Urban Wildlife 
(naturally-occurring 
& human attracted)

• Rats, mice, raccoons, and squirrels
• Birds (geese, pigeons, swallows, etc.)
• Parks/open space (coyotes, foxes, 

beavers, etc .)

• Reduce food sources accessible to urban wildlife (e.g., manage restaurant 
dumpsters/grease traps, residential garbage, feed pets indoors)

• Identify areas with high bird populations and evaluate deterrents, 
population controls, habitat modifications and other measures that may 
reduce bird-associated fecal indicator bacteria loading

• Consult with state wildlife offices (CPW) on strategies to reduce food, 
shelter and habitat for overpopulated urban wildlife

• Implement and enforce urban trash management practices
Other Urban 
Sources (including 
areas that attract 
vectors)

• Food processing facilities
• Outdoor dining
• Restaurant grease bins
• Bars/stairwells (wash-down areas)
• Landfills
• Green waste, compost/mulch
• Animal related facilities (e.g. pet 

boarding, zoos)

• Inspection of commercial trash areas, grease traps, wash-down practices, 
along with enforcement of ordinances

Urban Non-
stormwater 
Discharges 
(potentially 
mobilizing surface-
deposited FIB)

• Power washing
• Excessive irrigation/overspray
• Car washing
• Pools/hot tubs
• Reclaimed water/graywater (if not 

properly managed)

• Encourage site designs that minimize directly connected impervious areas 
(e.g., Green Infrastructure, Low Impact Development)

• Implement public education programs to reduce dry weather flows from 
storm sewers related to lawn/park irrigation practices, car-washing, power-
washing and other non-stormwater flows

• Provide irrigation controller rebates
• Implement and enforce ordinances related to outdoor water waste and/

or collaborate with water utilities to promote water-wise landscapes and 
irrigation practices

MS4 Infrastructure • Illegal dumping
• Illicit sanitary connections to MS4
• Leaky sewer pipes (exfiltration)
• Biofilms/regrowth
• Decaying plant matter, litter and 

sediment in the storm drain system

• Implement a reporting hot-line for illegal dumping and educate the public/
industries that dumping to the storm  sewer system is illegal

• Proper maintenance of the storm sewer system and water quality BMPs 
is needed for proper functioning of the system. For example, sediment, 
organic deposits and biofilms in stormwater facilities can be sources of 
elevated fecal indicator bacteria

Recreational 
Sources

• Bathers and/or boaters
• RVs (mobile) dumping to storm drains

• Provide public education materials on proper waste disposal
• Mark or stencil storm drain inlets with “no dumping” markers

Other Naturalized 
Sources

• Decaying plants, algae, sand, soil 
(naturalized fecal indicator bacteria)

• Clean the storm drain system and maintain BMPs
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TSS Scoring

 6         High

 5         Medium-High

 4         Medium

 3         Medium - Low 

 <=2     Low

1
2

Map ID
Score

8     Elyria/Swansea
30   DIA

2    Globeville

4    Sunnyside/311
7    Valverde

10   Marston lake
18   Central Platte Valley
21   West Harvard Gulch
23   NE Park Hill
27   Irondale Gulch

3     Berkeley Lake

24   South Stapleton
25   North Stapleton
26   Montbello
31   Lakewood Gulch

28   Green Valley Ranch
29   Gateway

14   Goldsmith Gulch
15   Cherry Creek Reservoir
16   Upper Cherry Creek
17   Cherry Creek Mall
19   Five Points/Capitol Hill
20   City Park/Park Hill
22   Westerly Creek

5     Sloan’s Lake/Highland
6     Weir Gulch
8     Sanderson Gulch
9     Bear Creek
11   West Washington Park
12   Overland/University
13   Harvard GulchMa
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Total suspended solids (TSS) include a variety of particles 
in water such as clay, sand, sediment, silt, and decaying 
plant and animal matter.  Although TSS occurs naturally in 
streams, elevated TSS can adversely impact aquatic life, 
habitat, stream aesthetics and raw water treated for public 
water supply.  Nutrients, metals, and bacteria are often 
attached to TSS particles, so controlling TSS loading can 
help to reduce loading of other sediment-bound pollutants.

Contributers
Construction activities, road sanding, decaying leaves, 
metallic brake dust from cars and engines, erosion 
of bare landscapes or hill slopes, and dust from 
atmospheric deposition are common sources of TSS 

3.3 Total Suspended 
Solids (TSS)

Figure 3.2: TSS Scores for Basins
Source: Matrix Scorecard Report

in runoff from urban areas.8 Land uses within urban 
areas that produce the highest sediment loads include 
industrial and commercial areas and freeways.9 In-stream 
sources of elevated TSS from channel erosion can also 
be exacerbated by increased runoff associated with 
increased imperviousness urban areas. When runoff is 
not managed through appropriate stormwater BMPs, 
stream channel erosion can be accelerated due to 
higher flow rates, durations, and volumes compared to 
predevelopment flows.

Mitigation
TSS loading from urban areas can be reduced through 
source controls and through structural stormwater BMPs 
such as green infrastructure practices.  Source controls 
include street sweeping and storm sewer maintenance 
such as cleaning inlets and sumps. Enhanced street 
sweeping schedules in priority basins are being explored 
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Figure 3.3: Denver’s street sweepers collect about 41,386 tons of 
sediment, litter and other pollutants annually.
(Annual estimates from 2012-2015)

by Denver Public Works, particularly in high priority sub-
basins that have limited room for green infrastructure 
practices. 

Green infrastructure BMPs that provide sedimentation, 
filtration, and volume reduction processes help to 
reduce TSS loading. Features that increase ease of 
maintenance to remove accumulated sediment such as 
concrete forebays, trickle channels, or Denver bays can 
improve long-term performance of these practices.  For 
bioretention facilities, pretreatment that captures sediment 
prior to infiltration through the bioretention media, can 
prolong the permeability of the media. According to BMP 
performance studies submitted to the International BMP 
Database, many BMP types demonstrate significant 
reductions in TSS concentrations including bioretention 
which can achieve particularly low TSS concentrations.10 

Nutrients, including nitrogen and phosphorus, occur 
naturally and are essential for plant and animal growth; 
however, overabundance of nitrogen and phosphorus 
in surface waters can cause adverse effects. Elevated 
levels can lead to excessive growth of aquatic plants 
and filamentous algae, which can smother habitat 
needed for fish and other aquatic life. This also creates 
aesthetic nuisances.  According to the EPA’s Fiscal Year 
2014 National Water Program Guidance, “nitrogen and 
phosphorus pollution is one of the most serious and 
pervasive water quality problems” in the United States.  
Because of this, the EPA is encouraging all states to 
accelerate efforts to develop water quality standards for 
nutrients based on numeric limits. In 2012, the Water 
Quality Control Commission adopted interim values 
for total nitrogen, total phosphorus and chlorophyll-a 
as part of Colorado’s water quality stream standards; 
however, these values do not yet apply as enforceable 
stream standards for many streams, particularly those 
downstream of wastewater treatment plant discharges.  
The Commission also adopted a Nutrient Management 
Control Regulation (Regulation 85) to reduce nutrient 
loading to Colorado waterbodies. Numeric limits are 
required for wastewater treatment plant discharges 
and municipalities are required to implement best 
management practices under their municipal stormwater 
permits to reduce nutrient loading.  Additionally, the metro 
Denver area is located upstream of Barr Lake and Milton 
Reservoir, which have a Total Maximum Daily Load that 
requires phosphorus load reductions from upstream land 
areas, including Denver.

Contributers
Nutrients occur naturally in streams in lakes and are 
an essential part of natural ecosystems; however, 
elevated nutrient loading occurs as a result of human 
activity. In urban areas, municipal and industrial 
wastewater discharges, fossil fuel combustion, landscape 
management practices such as improper fertilizer 
application rates and irrigation practices, animal waste, 
sanitary sewer leakage, and stormwater runoff can cause 
elevated nutrient in urban streams.11 Sediment associated 
with channel erosion can also contribute phosphorus to 

3.4 Nutrients (Total 
Nitrogen & Phosphorous)

Figure 3.4: Example of a Denver bay at Huston Lake
Denver Bays are systems that utilize standard right-of-way 
infrastructure (curbs, gutter, and parking areas) to create forebays that 
capture sediment and trash. These forebays are easily maintained 
by standard city practices and equipment. Stormwater then passes 
through small orifices in the curb into an adjacent treatment facility. 
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1
2

Map ID
Score

   Nitrogen EMC Scoring
 6         High
 5         Medium-High
 4         Medium
 3         Medium - Low 

 <=2     Low

N

2     Globeville
8     Sanderson Gulch
21   West Harvard Gulch
30   DIA

1     Elyria/Swansea
3     Berkeley Lake

4     Sunnyside/311
6     Weir Gulch
7     Valverde
9     Bear Creek
10   Marston Lake
11   West Washington Park
12   Overland/University

24   South Stapleton
25   North Stapleton
27   Irondale Gulch

28   Green Valley Ranch

29   Gateway

23   NE Park Hill
26   Montbello
31   Lakewood Gulch

5     Sloan’s Lake/Highland
15   Cherry Creek Reservoir
19   Five Points/Capitol Hill

13   Harvard Gulch
14   Goldsmith Gulch
16   Upper Cherry Creek
17   Cherry Creek Mall
18   Central Platte Valley/CBD
20   City Park/Park Hill
22   Westerly CreekMa
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streams.  
Mitigation
Control of nutrients is necessary to protect aquatic life and 
to maintain safe drinking water. Nitrogen in stormwater 
runoff is predominately in the form of organic nitrogen and 
nitrate.  The City and County of Denver’s rigorous street 
sweeping program not only removes total suspended 
solids, but also aids in reducing nutrient loads.  In 2015, 
Denver estimated that street sweeping efforts removed 
an average of 175,000 lbs. of total nitrogen and 54,000 
lbs. of total phosphorus. Nutrients were calculated using a 
percentage of total street solids which includes the street 
dirt (sediment) and the street detritus (organics) measured 
from street surface, catch basin, or sweeper hopper.

Phosphorus in stormwater runoff is generally highly 
particulate-bound. As a result, BMPs with treatment 

Figure 3.5: Total Nitrogen EMC Scoring for Basins
Source: Matrix Scorecard Report

processes for removing particulates (i.e., sedimentation 
and filtration), will generally provide good removal for 
total phosphorus. BMPs with permanent pools such 
as wetland basins and retention ponds appear to be 
effective at reducing the major forms of phosphorus. 
Infiltration-oriented practices such as bioretention will 
help to reduce phosphorus loads through surface runoff 
reduction.  However, leaching of phosphorus from soils/
planting media and resuspension of captured particulate 
phosphorus may be a cause of phosphorus increases 
observed in vegetated BMPs such as bioretention, swales, 
and filter strips. Vegetated BMPs should be designed 
with adequate inlet protection, dense vegetation, and 
drop structures or check dams to minimize resuspension 
of particulates. The use of virgin compost or chemical 
fertilizers should be avoided and planting media within 
BMPs should be tested for phosphorus content if 
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24    South Stapleton
27    Irondale Gulch

25    North Stapleton
28    Green Valley Ranch

29 Gateway

1
2

Map ID
Score

   Phosphorous EMC Scoring
 6         High
 5         Medium-High
 4         Medium
 3         Medium - Low 

 <=2     Low

N

8      Sanderson Gulch
13    Harvard Gulch
21    West Harvard Gulch

1     Elyria/Swansea
2     Globeville
3     Berkeley Lake

4     Sunnyside/311
6     Weir Gulch
7     Valverde
9     Bear Creek
10   Marston Lake
11   West Washington Park
12   Overland/University

30   DIA
31   Lakewood Gulch

5     Sloan’s Lake/Highland
15   Cherry Creek Reservoir
18    Central Platte Valley/CBD
19    Five Points/Capitol Hill

14   Goldsmith Gulch
16   Upper Cherry Creek
17   Cherry Creek Mall
20   City Park/Park Hill
22   Westerly Creek
23   NE Park Hill
26   MontbelloMa
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swale or media filter. Alternatively, a bioretention cell 
designed with an upturned underdrain “elbow” may 
provide aerobic and anaerobic zones for nitrification/
denitrification processes, improving nitrogen removal.  
Harvesting of vegetation and removal of captured 
sediment may also be key maintenance practices for 
reliable removal of nitrogen.13

 

Figure 3.6: Total Phosphorous EMC Scoring for Basins
Source: Matrix Scorecard Report

phosphorus is a constituent of concern.12

Total nitrogen is the sum of nitrate/nitrite plus total Kjehldal 
nitrogen (TKN), which represents organic nitrogen plus 
ammonia. BMPs with permanent pools (i.e., retention 
ponds and wetlands) appear to be able to reduce nitrate 
concentrations, but may increase organic nitrogen. The 
opposite appears to be true for biofilters and media filters. 
Based on relatively high TKN removal and low nitrate 
removal for media filters, inert filtration appears capable of 
capturing nitrogenous solids, but the conditions are not as 
conducive for significant denitrification or nitrogen uptake 
as compared to bioretention or BMPs with permanent 
pools (retention ponds and wetland basins). Therefore, 
a BMP designed for permanently reducing nitrogen may 
include a permanent wet pool followed by a vegetated 
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SOURCES: 
1. Nitrate TMDL assessment document (CDPHE 2004) 
2. CDPHE’s Bacteria TMDL Assessment (CDPHE 2007) 
3. EPA 2014 (I CANNOT FIND THIS REFERENCE)
4. Urban Water Resources Research Council, Environmental and Water Resources Institute, American Society of Civil Engineers. 2014. Pathogens in Urban Stormwater 

Systems. Eds. J. Clary, R. Pitt and B. Steets.
5. Weston Solutions, Inc. San Diego County Municipal Copermittees 2007-2008 Urban Runoff Monitoring. Prepared for the County of San Diego. January 2009

6. Ferguson et al. 2011
7. Kadlec, R. and Wallace, S. Treatment Wetlands. 2009. Second Edition. CRC Press.
8. International BMP Database Pollutant Category Summary, Solids (TSS, TDS, and Turbidity).
9. State of Wisconsin Department of Transportation. Facilities Development Manual. 2012
10. International BMP Database Pollutant Category Summary, Solids (TSS)
11. International Stormwater BMP Database website: www.bmpdatabase.org
12. International Stormwater BMP Database website: www.bmpdatabase.org; Nutrients Paper

13. BMP Database, Nutrients paper, 2010).





Addressing Impairments & Pollutants of Concern/
Scorecard Prioritization 

[   section four   ]

Basins were scored based on primary and secondary 
criteria. Those attributes which are associated with 
stormwater quantity or quality are of primary concern; 
while secondary criteria include parameters such as park 
density, social justice, urban heat island effect, and the 

4.2 Scorecard Categories

A Stormwater Quality Prioritization and Best Management 
Practice Opportunity Analysis Report (Scorecard) was 
completed in 2016 for the City and County of Denver.  
The analysis established a methodology for prioritizing 
major drainage basins (aka map units) as well as sub-
basins within each map unit. In addition, a methodology 
was established for identifying opportunity parcels and 
potential BMP projects which could improve water quality 
within the basin. Work included the compilation of existing 
geographic information systems (GIS) data, analysis of 
existing stormwater quality monitoring data, and use of the 
Urban Drainage and Flood Control District’s BMP Real-
cost Version 1.21 (Cost Tool). The Cost Tool uses event 
mean concentrations (EMC) data based on land use and 
applies it to the widely used Simple Method to estimate 
average pollutant loading. In addition, the Cost Tool 

4.1 Basin Prioritization uses median effluent EMCs to estimate pollutant loads 
following treatment by various best management practices 
as reported in the International BMP Database (www.
bmpdatabase.org).  The Cost Tool is intended for planning 
level exercises and considers the gross costs to remove 
total suspended solids, nutrients, and metals.

The analysis used for the plan relied upon several 
assumptions including:
• the Simple Method for determining pollutant loading 

from basins;
• average annual precipitation in Denver, individual 

storms are not considered;
• runoff is not routed through storm drain systems;
• annual average pollutant loading reflects median 

EMC values by land use;
• all land uses, except residential, are assumed to have 

directly connected impervious areas; and
• pollutant loadings and BMP impacts are based on a 

growing set of national and local data. 

The primary goal of the analysis is to identify the basins 
with the highest pollutant loads and establish a base for a 
Capital Improvement Project (CIP) Program specifically to 
improve water quality by installing water quality facilities/
green infrastructure in these basins first. This approach 
is based on treating areas with the greatest need so that 
projects with the largest impact can be prioritized.
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Total Susp. Solids 
(mg/L)

85 370 122 33.5 257

Total Phosphorous
(mg/L)

0.19 0.30 0.42 0.28 0.41

Total Nitrogen
(mg/L)

2.92 3.60 3.86 1.58 3.76

Total Zinc
(mg/L)

0.06 0.52 0.08 0.04 0.09

Total Copper
(mg/L)

0.013 0.046 0.015 0.021 0.020

 Table 4.1: Pollutant loading based on land use
Source: Latest International BMP Database data provided by WWE, Oct. 2014
*Source National Stormwater Quality Database, Version 4.02-March 17, 2015
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or contain a 303(d) listed waterbody. A 303(d) listed 
waterbody indicates that the waterbody does not meet 
Colorado Department of Public Health and Environment 
standards for the waterbody’s appropriate uses.This 
strategy places a higher priority on basins that are close 
to, or contain, an impaired water body versus basins 
located upstream which may have an opportunity to 
improve water quality prior to reaching the receiving water 
body. 

Dry & Wet Weather Monitoring
The four pollutants of concern (bacteria, total suspended 
solids, nitrogen, and phosphorus) were included for 
both dry and wet weather discharges. Dry weather 
data presented a challenge as Denver does not have 
monitoring data for each basin. For bacteria scoring, 
basins with at least 26 samples were calculated which 
resulted in 13 directly calculated bacteria scores. Basins 
which had 75% of samples exceed the TMDL threshold 
were assigned a score 4; 50%-75% exceedance a score 
of 3; 25%-50% exceedance a score of 2; and less than 
25% exceedance a score of 1. Basins with monitoring data 
but with limited dry weather flows were assigned a score 
of zero.  Basins that are suspected to have high potential 
for dry weather pollutant loads, but no monitoring data, 
were assigned a score of 2. 

The Simple Method1 was used to approximate pollutant 
loads in wet weather discharges. This method has been 
widely used for planning level exercise to approximate 
annual pollutant loads. The Simple Method is a lumped 
parameter empirical model that estimates non-point 
source pollutant loadings under conditions of limited data 
availability. Pollutant concentrations in runoff depend 
on land use and were obtained using the most recent 
information in the International BMP Database.  Land 
use is the simplest attribute to determine the percent 
impervious as well as the event mean concentration. 
This analysis used land use from Denver’s 2015 Sanitary 
Master Plan and were classified in general categories 
including commercial, industrial, residential, parks/open 
space, and paved areas.  

In order to account for basin size variability, each basin’s 
average annual load is divided by the basin area to arrive 
at average annual load per area. Each basin is then 

Primary Categories Max Score

Existing TMDL 5
303(d) listed waterbody 5
Wet weather pollutant loading (4 
subcategories: TSS, P, N, Bacteria)

24
(4 x 6)

Dry weather pollutant loading (4 
subcategories: TSS, P, N, Bacteria)

16 
(4 x 4)

Disconnected Impervious Area 5
Redevelopment Potential 5
Impervious area within the ROW 5
Existing treatment 10
Sub Total 75
  
Secondary Categories Max Score
Park Density 5
Social Justice 5
Green-ness 5
Heat Island Effect 5
Transportation Pollutant Index 5
Sub Total 25
TOTAL POSSIBLE SCORE 100

PRIMARY CRITERIA
Existing TMDL & 303(d)Listed Waterbody
As discussed in Chapter 3, bacteria are currently the only 
pollutant with a TMDL for a receiving water body within 
Denver. However, it is anticipated that nutrients (nitrogen 
and phosphorus) will have established TMDLs in the 
near future. To capture the regulatory urgency, these two 
categories score a basin higher if the drainage basin is 
directly connected to the South Platte River for a TMDL 

transportation pollutant index. 

There were fourteen primary parameters with a total 
possible score of 75, and five secondary parameters 
with a total possible score of 25.  The drainage basin 
prioritization identified six high priority basins: Central 
Platte Valley (CPV), City Park (CP)/Park Hill (PH), 
Sunnyside, Valverde, Weir Gulch, and West Harvard 
(Figure 4.1).  These six basins are the focus of this plan 
and considered the first phase of the Implementation 
Strategy.  

Table 4.2: Basin Scorecard Criteria
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1
2

Map ID
Score

   Primary Category Scoring
 51 - 58     High
 47 - 50     Medium-High
 43 - 46     Medium
 35 - 42     Medium - Low 

 <=34        Low

4     Sunnyside
6     Weir Gulch
8     Sanderson Gulch
17   Cherry Creek mall
20   City Park/Park Hill
21   West Harvard Gulch

7     Valverde
9     Bear Creek
11   West Washington Park
13   Harvard Gulch
18   Central Platte Valley
31   Lakewood Gulch

1     Elyria/Swansea
5     Sloan’s Lake/Highlands
16   Upper Cherry Creek
19   Five Points/Capitol Hill

22   Westerly Creek
23   NE Park Hill

2     Globeville
3     Berkeley Lake
10   Marston Lake
12   Overland/University
14   Goldsmith Gulch

15   Cherry Creek Reservoir
25   North Stapleton
26   Montbello
27   Irondale Gulch
28   Green Valley Ranch
29   Gateway
30   DIA

Map ID & Study Basin

N

normalized by the highest average annual load per area 
and multiplied by the maximum score. Each wet weather 
pollutant category has a maximum score of 6, while dry 
weather pollutant category has a maximum score of 4.

Directly Connected Impervious Area (DCIA)
The DCIA Category uses storm drain density as an 
indicator of overall connectedness.  In theory, a basin with 
a denser storm drain network indicates that impervious 
areas are draining to the storm drain network with limited 
opportunity to pass through pervious areas for treatment. 
These basins will likely need more BMP investment to 
improve water quality and therefore are scored higher. 
The ratio of storm drain length and basin area were used 
to calculate a storm drain density.  The densities were 
normalized by the highest density and multiplied by the 
maximum to arrive at the score for each basin. 

Redevelopment Potential
The expected level of redevelopment (Blueprint Denver) 
uses expected sewer loading increases as a proxy for 

the level of future redevelopment. The basins which will 
undergo redevelopment will likely implement water quality 
BMPs to meet permit requirements; while stable, built out 
areas will require more direct investment in stormwater 
infrastructure and received higher scores.  The net 
increase in sewer loading in gal/day/acre were summed 
for each basin, inversed, normalized by the highest 
(lowest) net increase and multiplied by 5. 

Right-of-Way (ROW) Imperviousness 
The total imperviousness within the right-of-way (ROW) 
gives a high score to basin which have high rates of 
imperviousness in the ROW for multiple reasons.  First, 
it indicates that Denver has a responsibility to treat runoff 
from Denver owned areas. Secondly, treating street 
runoff is critical to improving the health of Denver’s 
urban waterways. Not only are streets a major source of 
stormwater runoff, they also represent one of the largest 
sources of urban pollutants including total suspended 
solids, heavy metals, nutrients, and trash. However, the 
right-of-way also represents one of the best opportunities 

Figure 4.1: Total Primary Score
Source: Matrix Scorecard Report
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does represent additional benefits that can be achieved 
through the installation of green infrastructure. Large scale 
green infrastructure can increase park density in a basin. 
The American Planning Association recommends that 1 
acre of park for every 100-300 residents. Census data 
from 2010 were used to calculate the population in each 
basin. The total park areas was calculated from GIS data 
and divided by the population to arrive at park density per 
person. All basin were normalized by the basin with the 
highest ratio and multiplied by the maximum score of 5. A 
high score indicates that the basin is providing less than 
1-acre of park space per 100 residents, while a low score 
indicates the basin contains more than 1-acre of park 
space per 100 residents. The intent is to prioritize basins 
which need new/additional park land, not to identify large 
parks which could be converted to BMPs.

Social Justice 
The aesthetic and greening benefits of many BMP projects 
are often difficult for stakeholders to privately install in low 
to moderate income areas. Thus, these low to moderate 

for site-scale green infrastructure. The ratio of impervious 
areas within the ROW to the total basin impervious 
area was calculated for each basin.  The ratios were 
normalized by the highest ratio then multiplied by the 
maximum score of 5 to arrive at a score for each basin.
 
Existing treatment
Utilizing GIS, existing water quality BMPs were inventoried 
along with their corresponding tributary areas. Basins with 
a low total area treated scored higher.  Basins which are 
currently treating less than 2% of their total area were 
given a score of 8; 5%-10% a score of 6; 10%-25% a 
score of 4; 25%-45% a core of 2; and over 45% a score of 
0. This does not mean basins treating more than 45% do 
not need additional green infrastructure projects, just that 
basins which have the least amount of existing treatment 
are prioritized.

SECONDARY CRITERIA
Park Density
While the list of secondary criteria is not all inclusive, it 

Figure 4.2: Total Secondary Score
Source: Matrix Scorecard Report

1
2

Map ID
Score

   Seconday Category Scoring
 13 - 22     High
 14 - 15     Medium-High
 12 - 13     Medium
 10 -11      Medium - Low 

 <=9          Low

1     Elyria/Swansea
2     Globeville
7     Valverde
18   Central Platte Valley

4     Sunnyside/311
6     Weir Gulch
19   Five Points/Capitol Hill
22   Westerly Creek
24   South Stapleton
25   North Stapleton
26   Montbello
29   Gateway
31   Lakewood Gulch

5    Sloan’s Lake/Highland
8    Sanderson Gulch
9    Bear Creek

12   Overland/University
13   Harvard Gulch
15   Cherry Creek Reservoir
16   Upper Cherry Creek
20   City Park/Park Hill
21   West Harvard Gulch
23   NE Park Hill

3     Berkeley Lake
11   West Washington Park
14   Goldsmith Gulch
17   Cherry Creek Mall
27   Irondale Gulch
28   Green Valley Ranch
30   DIA

10   Marston Lake

Map ID & Study Basin

N
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income level areas as defined by HUD scored higher. 
Each basin’s HUD percentage was normalized by the 
highest percentage and multiplied by the maximum score 
of 5. A high score indicates a high percentage of low to 
moderate income households while a low score indicates 
a low percentage of low to moderate income households. 
The intent is to prioritize these low to moderate income 
areas to promote environmental and social justice 
together.

Green-ness
The “green-ness” category prioritized areas which have 
less tree canopy and green parkway areas, collectively 
referred to as canopy coverage. Denver’s GIS data set for 
this category was previously assembled based on aerial 
imagery, site surveys and as-builts. A key assumption is 
that BMP projects bring vegetative benefits to traditional 
concrete jungles. The inverse of the ratio of canopy 
coverage to total basin area was calculated for each 
basin. Each ratio was normalized by the highest ratio and 
multiplied by the maximum score of 5 to arrive at a score 

for each basin. A high score indicates that the basin has 
a low percentage of green-ness relative to its total area, 
while a low score indicates a high percentage of green-
ness relative to its total area.

Heat Island Mitigation 
The heat island effect has been studied and researched 
and shows that urban areas with large amounts of 
impervious area tend to store more heat than pervious, 
natural landscapes. Denver conducted an extensive 
modeling effort to determine heat island hot spots using 
land surface temperatures at a grid scale of 50-feet x 
50-feet. These hot spots could benefit from replacing 
impervious area with pervious BMPs, thus areas defined 
as hot scored highest (5), warm areas scored in the 
middle (3), and areas defined as cool scored the lowest 
(1) (CCD). The average grid value for the entire basin was 
used to define the basin score.

Transportation Pollutant Index 
Research has shown, including a study by Denver 

Figure 4.3: Overall Water Quality Score
Source: Matrix Scorecard Report

1
2

Map ID
Score

   Overall Water Quality Scoring
 67 - 70     High
 62 - 66     Medium-High
 57 - 61     Medium
 50 - 56     Medium - Low 

 <=49        Low

4     Sunnyside/311
6     Weir Gulch
7     Valverde
18   Central Platte Valley
20   City Park/Park Hill
21   West Harvard Gulch

1     Elyria/Swansea
8     Sanderson Gulch
13   Harvard Gulch
17   Cherry Creek Mall
19   Five Points/Capitol Hill
31   Lakewood Gulch

9     Bear Creek
11   West Washington Park
22   Westerly Creek
23   NE Park Hill

2     Globeville
3     Berkeley Lake
5     Sloan’s Lake/Highland
10   Marston Lake
12   Overland/University
13   Harvard Gulch
14   Goldsmith Gulch
16   Upper Cherry Creek
24   South Stapleton

15   Cherry Creek Reservoir
25   North Stapleton
26   Montbello
27   Irondale Gulch
28   Green Valley Ranch
29   Gateway
30   DIA

Map ID & Study Basin

N
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(DDPHE, 2013) that high traffic volume areas, represented 
as total vehicle miles traveled (VMT), directly correlate to 
potential pollutant loads. Therefore, areas which contain 
high VMTs scored higher with a likely higher need for 
BMP projects compared to areas with low VMT. The total 
VMT was calculated for each basin and normalized by the 
highest total VMT and multiplied by a maximum score of 5 
to arrive at a score for each basin. 

After the completion of the Basin Prioritization step, 
large scale basins that have the greatest need for BMP 
projects were identifed. The next step focused on sub-
basin prioritization to identify any pollution hotspots within 
each basin. The sub-basin prioritization step focuses on 
a single drainage basin and further sub-divides it into 
100-acre +/- basins based on topography and storm drain 
networks, identified as sub-collection systems in Denver’s 
Storm Drainage Master Plan. The sub-basin scorecard 
uses the same categories as the drainage basin scorecard 
but with a few exceptions as shown in Table 4.2. For 
example, Denver does not have dry weather monitoring, 
nor redevelopment data at the 100-acre scale, thus the 
categories were excluded in the scoring due to insufficient 
data.

The secondary benefit categories were scaled down from 
a maximum of 5 points to a maximum of 3 points in order 
to keep the same proportion of primary to secondary 
categories as were in the basin prioritization (i.e. 75% of 
the total score is driven by the primary categories while 
25% of the total score is driven by secondary categories).  
The existing percent treated category, the park proximity 
category, and the economics category were scored slightly 
differently at the sub-basin scale but followed the same 
methodology as outlined for the basin scale. 

It is also important to note that users should not attempt to 
compare sub-basins from different map units. Since sub-
basin scores are normalized they are only relative to the 
other sub-basins within the same map unit. In other words, 
a high priority sub-basin in map unit A is not necessarily of 
equal priority to a high priority sub-basin in map unit B.

4.3 Sub-Basin 
Prioritization

Table 4.3: Sub-basin Scorecard Criteria 

Primary Categories Max Score

Wet weather pollutant loading (4 
subcategories: TSS, P, N, Bacteria)

20
(4 x 5)

Disconnected Impervious Area 5
Impervious area within the ROW 5
Existing treatment 10
Sub Total 45

Secondary Categories Max Score

Park Proximity 3
Economics 3
Green-ness 3
Heat Island Effect 3
Transportation Pollutant Index 3
Sub Total 15
TOTAL POSSIBLE SCORE 60

After classifying the basins and sub-basins that have the 
highest need for water quality improvement projects, the 
next step is to identify appropriate project locations for 
the installation of water quality facilities. Both large-scale 
and site-scale green infrastructure/water quality best 
management practices opportunities were identified in this 
step.

Large Scale Green Infrastructure
Large-scale green infrastructure opportunities are 
labeled in the concept plans as regional or sub-regional 
opportunities.  Regional facilities can treat a drainage 
area between 130 acres and one square mile and include 
existing or new parks, open spaces, floodplains, and 
drainage-ways or engineered best management practices 
such as extended detention basins or constructed 
wetlands which mimic these larger natural systems. 
Regional green infrastructure projects/water quality 

4.4 Water Quality Best 
Management Practice 
Prioritization
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Table 4.4: BMP (Parcel) Opportunity Scorecard Criteria

Category Max Score

Ownership 10
Parcel size 10
Soils 5
Distance to storm drain 10
Size of storm drain 10
Floodplain 10
Distance to outfall 10
Partnering opportunity 10
Conversion/Retrofit 5
TOTAL POSSIBLE SCORE 80

facilities can be an efficient and cost effective manner 
in which to treat larger volumes and should consider 
proximity to large diameter storm drains to maximize 
treatment flows and capitalize on potential dry weather 
treatment. Basin Opportunity maps illustrate a number of 
these opportunities within each of the six priority basins.

Individual GIS parcel information was used for the basis 
of the analysis. Parcels were defined as (in order of 
importance): Denver owned, publicly (or quasi-public) 
owned, private commercial/industrial adjacent to a publicly 
owned parcel, and private commercial and industrial. 
Denver owned parcels were scored the highest (10) 
and private commercial/industrial scored the lowest 
(2) because project success is higher if no property 
acquisition is necessary.  It was also assumed that other 
public and quasi-public agencies are more likely to 
collaborate on a potential project.  In addition, parcel size 
is important to a regionally successful project. Thus, large 
parcels (>2.0-acres) received the highest scores, while 
small parcels (<0.5-acres) received the lowest scores.

The partnering opportunity category prioritizes projects 
which are located near Colorado Department of 
Transportation (CDOT) rights-of-way or drainage projects 
which have been separately identified in Denver’s Storm 
Drainage Master Plan. Prioritizing these projects improves 
the likelihood of project success by leveraging funding 
from multiple sources and multiple beneficiaries. Using 
the BMP Opportunity Scorecard, opportunity parcels 
were scored and separated into three tiers including 
high, medium, and low. The high and medium opportunity 
parcels were reviewed at the desktop level and in the field 
to identify potential projects.

Because parks and open space currently serve as natural 
water quality features through their inherent nature and 
are often the most practical areas in urban areas to install 
new regional facilities, Denver Parks and Recreation 
(DPR) participated in the creation of the opportunity 
maps and created scoring criteria to determine where 
stormwater and water quality opportunities currently exist 
and where they could be applicable for future needs.
Scoring criteria developed were based on the following 
factors:  

1. Level of park use, historic designation, and park 
acreage. 

2. Any existing water quality facilities, distance to an 
outfall, existing conveyance and whether a park is 
located within a priority water quality basin. 

Each park property was ranked as a high, medium, or 
low opportunity based on the above criteria and followed 
by site visits to confirm the opportunities would not limit 
use and/or function. High potential opportunities offer 
the ability to integrate water quality elements without 
compromising the function and aesthetic of a park. High 
potential opportunities will undergo a feasibility analysis 
by Denver Public Works.  If the park is then approved by 
DPR, a public process will be initiated to incorporate the 
community’s needs and vision into the design. Medium 
potential opportunities ranked lower based on scoring 
criteria and will need to be assessed with DPR prior to 
any feasibility analysis. If proven feasible, public outreach 
and management discussions must occur to decide on the 
appropriate water quality elements that can be integrated 
without compromise to park function.   

Regardless of ranking, when incorporating water quality 
facilities within parks, the designer must offset any 
impacts to recreation, the urban canopy and sensitive 
habitats.  Denver Parks Planning must be included in all 
phases to ensure implementation meets their standards 
and specifications.  The Forestry Office must also be 
consulted. 
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of Change.  Streets without a moratorium or streets 
within an Area of Change scored the highest. However, 
an update to Blueprint Denver is underway and could 
change the ranking of streets currently listed in Areas 
of Change.  Other scoring criteria includes whether a 
local maintenance district is in place, distance to a storm 
drain, sub-basin score, and distance to a park or school. 
Field work was also conducted to ensure opportunities 
minimize conflicts with other ROW needs or existing 
features, including mature and healthy trees. Alleys were 
also considered in a separate analysis with similar scoring 
criteria as streets. Scoring criteria included alley width, 
alley surface, whether in an Area of Change, maintenance 
eligibility, and distance to a storm drain, school or park. 

Site-Scale Green Infrastructure
Site-scale green infrastructure are smaller, engineered, 
structural practices that treat water as close to the source 
as possible and are often distributed in a series throughout 
a project site. Smaller scale BMPs are more feasible in 
dense urban areas with little publicly owned land or land 
that is available within the public right-of-way. To help with 
constructing site-scale water quality best management 
practices in areas with space constraints, Denver 
partnered with Urban Drainage and Flood Control District 
to develop Denver’s first Ultra-Urban Green Infrastructure 
Guidelines. These guidelines were released in 2016 
and provide details for streetside stormwater planters, 
bumpout stormwater planters, green gutters, green alleys, 
and tree pit/tree trenches.  Each of these practices are 
particularly well-suited for use in the right-of-way or other 
areas with space constraints. These opportunities are 
highlighted in the “Opportunity Maps” included in section 
five. 

Because city-owned right-of-way is not defined as a parcel 
in the Denver GIS data sets, a separate methodology was 
developed to identify high opportunities within the ROW; in 
particular on streets and within alleys. For green streets, 
the roadway classification category (arterial, collector, and 
local) as well as ownership were the two highest scoring 
criteria. Collector streets scored the highest because they 
typically lend themselves to multi-modal transportation, 
fewer parking spaces, narrow streets, and street pop-
outs which all can be used for streetside stormwater 
planters or other practices outlined in the Ultra-Urban 
Green Infrastructure Guidelines. It is acknowledged that 
arterial streets may be larger pollutant load contributors; 
however, there are likely more utility conflicts and traffic 
complications which could hinder the early stages of 
implementing a green streets program. Thus, arterials 
scored the lowest. Local streets include a broad range of 
street types and could be deployed as a neighborhood 
type program which could be embraced by residents. The 
roadway ownership category prioritizes Denver owned 
streets first, followed by CDOT owned streets second. At 
this time, private roads were excluded from the analysis.

Other categories include whether the street has recently 
been repaved and therefore has a street moratorium in 
place or whether the street is currently within an Area 

Table 4.5: Green Street Opportunity Scorecard  Criteria

Category Max Score

Roadway classification 10
Roadway ownership 10
Street moratorium 5
Area of change 5
Maintenance 5
Storm drain within 50’ Filter
Sub-basin score 5
School proximity 5
Park proximity 5
TOTAL POSSIBLE SCORE 50

Table 4.6: Green Alley Opportunity Scorecard Criteria

Category Max Score

Alley width 10
Alley surface 10
Area of change 5
Maintenance 5
Storm drain within  50’ Filter
Sub-basin score 5
School proximity 5
Park proximity 5
TOTAL POSSIBLE SCORE 45

Once the analysis identified both green streets and alley 
opportunities, close coordination with the Transportation 
and Mobility group identified additional overlapping 
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In addition to structural green infrastructure solutions, 
there are many non-structural actions the City 
can take to improve water quality, including street 
sweeping and minimizing dumpsters. These non-

Figure 4.4: Example of green infrastructure combined with a cycle 
track

4.5 Non-Structural Best 
Management Practices

Street Sweeping Numbers
Material Collected Ever Year  |  41,386 tons

Street Sweepers in Denver’s Fleet  |  33

Streets in Denver (City and CDOT Owned)  | 6,016 miles

Lane Miles Swept in 2015  |  113,019 miles

Figure 4.5: Street sweeping is an important non-structural best 
management practice.

opportunities, in particular for opportunities to protect 
bicycle infrastructure with green infrastructure.  Through 
this close partnership, Denver plans to prioritize projects 
that protects pedestrians and bicyclists with green 
infrastructure traffic calming measures such as stormwater 
curb extensions and green gutters. 

Local, regional and state planning documents were also 
considered during this step and recommended green 
streets and/or alleys were incorporated into the network of 
identified green streets and alleys.  

Overall, the BMP opportunity selection process identified 
specific project sites and types of green infrastructure 
projects for the 6 and 12-year Water Quality Capital 
Improvement Program and opportunities for collaboration 
between city agencies and projects. By incorporating both 
large and site-scale GI (regional and distributed BMPs) 
on shared projects throughout the city, Denver can add 
resiliency to the overall system as well as achieve both the 
primary and secondary benefits laid out in the Scorecard. 

structural practices are especially important in 
areas of the City that have limited space for green 
infrastructure implementation. While these non-
structural BMPs are important practices (as described 
in the following paragraphs), they are not the focus of 
this document and thus are not identified as specific 
projects in any of the priority basins.

Street Sweeping
Denver’s Department of Public Works has a rigorous 
street sweeping program that runs from April to 
November with post storm efforts from December 
through March. Recent scientific reports indicate that 
street sweeping can function as a stormwater quality 
best management practice to reduce the amount of 
pollutants that enter the local waterways.

Denver’s street sweepers collect pollutants and 
litter from dity streets for disposal at a landfill. Street 
sweeping prevents that material from being washed 
into city streams and lakes during storms. Street 
sweepers collect gross solids, total suspended solids, 
and other important pollutants of concern including 
petro hydrocarbons, nutrients, some metals, and 
chloride. 
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Converting Dumpsters to Trash Bins
Denver Solid Waste Management provides services 
to single-family and multi-family homes with up to 
seven units in the City limits. Denver phased out 
use of dumpsters and replaced these with rolling 
trash cans with hinged lids. In 2010, the City outlined 
strategies to improve waste services in its Master 
Plan for Managing Solid Waste in the Mile High 
City (Denver 2010). The plan called for a number 
of service improvements designed to make waste 
collection more efficient and to reduce waste disposal 
by providing options to divert waste to better uses 
like recycling and composting. The parts of Denver 
that have switched from manual to cart-based trash 
collection have seen a large improvement in the 
amount of overflowing trash containers and overall 
cleanliness of the alley. The new carts have lids and 
each cart is the same size as three normal sized 
trash cans.

In the Spring of 2017, the City rolled out the final 
phase of converting households with dumpster or 
manual trash collection to cart-based trash service. 
This phase provided the remaining 35,000 eligible 
residents with automated trash carts and provide 
equitable trash service to all 176,000 Denver 
households that qualify for Denver Public Works, 
Solid Waste Management services.

The cumulative impact of these conversions will likely 
have a significant impact, particularly in densely 
populated basins. The new trash containers are in 
good condition with closed lids, which can help to 
reduce exposure to rainfall and animals. Commercial 
dumpsters do not always have closed lids and are 
often overpacked, which attracts urban wildlife and 
can lead to drainage from the dumpsters onto the 
ground. Water quality monitoring in other parts of 
the country has shown that fecal indicator bacteria 
concentrations can be quite elevated from dumpster 
leakage.

Figure 4.6-7: Denver street sweepers prevent over 41,000 tons of 
materials from being washed into the City’s stormwater system every 
year. 

Figure 4.8: Converting dumpsters to cart-based trash bins has the 
potential to reduce pollutant loading, particularly in densely populated 
areas of the City.

SOURCES
1. Schuler, 1987



High Priority Basins: 
Conditions & Project Opportunities

[   section five   ]

5.1 Existing Conditions
As discussed in Chapter 4, the Scorecard provided the 
methodology and metrics for identifying the six highest 
priority basins within Denver most in need of stormwater 
treatment.  These basins are identified as the red basins 
on the WQ Study Basin Scoring Map (Figure 5.1). 

Sections 5.3-5.8 provide an in-depth analysis of each of 
these high priority basins, beginning with an assessment 
of existing conditions for each basin. Existing conditions 
include an overview of the sub-basin analysis that was 
conducted for each basin, identifying prevailing land use 
types, existing treatment, pollutants of concerns and other 
notable characteristics that may relate to water quality 
treatment challenges and opportunities. 

5.2 Defining Opportunities

water quality facilities are detailed for each basin.  
These opportunities were identified through the Best 
Management Opportunity Analysis within the Scorecard 
effort, as well as through close collaboration with other 
city agencies and outside partners such as the Denver 
Housing Authority and the Colorado Department of 
Transportation.

The opportunities outlined become the foundation for 
a green infrastructure capital improvement program. 
Collectively the projects listed have the ability to improve 
stormwater quality within each of the basins, as well as 
provide a number of secondary benefits as discussed in 
previous chapters. The opportunities listed will require 
additional study, a comprehensive feasibility analysis, and 
greater vetting with potential partners. Projects that prove 
feasible, capitalize on the greatest number of partnerships, 
provide educational opportunities, and target the greatest 
number of citywide goals will be given priority.  

4     Sunnyside/311

6     Weir Gulch

7     Valverde

18   Central Platte Valley/CBD

20   City Park/Park Hill

21   West Harvard Gulch

Denver’s Six High Priority Basins

N
1
2

Map ID
Score

       Overall Water Quality Scoring

 >=67       High

 62 - 66    Medium-High

 56 - 61    Medium

 50 - 55    Medium - Low 

 <=50       Low

In this chapter, regional and site-scale green infrastructure/

Figure 5.1: Priority Basins
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5.3 Central Platte Valley (CPV)

CPV Land Uses

ROW/Other  
38% 

Industry
7% 

Residential
12% 

Commercial
36% 

Open Space
7% 

Considered Denver’s birthplace in 1858, the confluence 
of the South Platte River and Cherry Creek occurs in the 
Central Platte Valley at what is now called Confluence 
Park.  The approximate boundary of the basin is 6th 
Avenue to the south, Larimer Street on the north, Grant 
Street to the east and Osage Street on the west, and 
includes Cherry Creek running through the basin to its 
confluence with the South Platte River. The basin consists 
of 1,427 acres (2.23 square miles) and is fully built-out.

Factories, railroads, industrial and maintenance yards 
that once dominated the Central Platte Valley have been 
converted over time to mixed use neighborhoods, an 
increased network of parks and open space, sporting 
arenas (Coors Field, Pepsi Center), museums, and 
shopping districts. The iconic Union Station was converted 
into a multi-modal hub that connects existing light rail and 
bus transit and downtown Denver to Denver International 
Airport (DIA).  Predominant land uses in the basin include 
commercial, residential, and public right-of-way. 

All formal drainage facilities from this basin outfall into 
Cherry Creek, but surface flows from the downtown area 
drain to the South Platte River. Intercepted stormwater is 
discharged in at least 42 separate storm drainage outfalls 
into Cherry Creek, therefore there are limited regional 
opportunities which could treat large tributary areas.

Much of Downtown Denver is located within the CPV basin. Downtown 
Denver is made up of primarily impervious surfaces that carry heavy 
traffic making it a significant source of polluted urban stormwater runoff 
from automobiles.

Many of the major rail lines that run through Denver and large industrial 
campuses are located within the CPV basin, often close to the South Platte 
River. 

Basin Snapshot
Overall Score 68
Primary Sub-Score 47
Highest Primary Sub-
Scores

Average annual pollutant loads for 
Nitrogen (5/6)
Directly Connected Impervious (5/5)
ROW Impervious Area (5/5)

Secondary Sub-Score 21  
Highest of any map unit

Highest Secondary 
Sub-Scores

Park Density (5/5)
Heat Island Effect (5/5)*
*Only basin to recieve a 5 for Heat Island

 Source: Google Maps  Source: Google Maps
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Key

Sub-Collection System
 31-41 High
 27-30 Medium-High
 25-26 Medium
 21-24 Medium - Low 
 <=20  Low

 Existing Water Quality Pond
 Existing Treatment
 MS4 Outfall (144)

N

EXISTING CONDITIONS
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DOWNTOWN LOOP

DOWNTOWN LOOP

DOWNTOWN LOOP

Regional and Sub-Regional Opportunities
 City-Owned Parcels
 High Opportunity Parks
 Medium Opportunity Parks

Green Street Opportunities
 High Water Quality Opportunities
 Water Quality Opportunities

 Opportunities
 Concepts

D 

3

1

2

Key

A

N

BMP OPPORTUNITIES

B

C 
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[central platte valley opportunities]

Frog Hollow
Proposed: Extended Detention Basin

green streets
9.74 miles | high priority green street opportunities
16.98 miles | green street opportunities

The process to identify site-scale opportunities (Section 4.4) 
resulted in a network of green street opportunities in each basin. 
Streets projects were considered high priority if potential partner 
opportunities exist and/or the project would offer significant 
water quality benefits. While streets represent one of the largest 
sources of urban stormwater pollution, they also represent 
one of the best opportunities for the installation of green 
infrastructure.  Practices suitable for use within the right-of-way 
are illustrated in Denver’s Ultra-Urban Green Infrastructure 
Guidelines: www.denvergov.org/greeninfrastructure.

Acoma Street
Proposed: Urban Neighborhood Greenway (Golden Triangle Neighborhood Plan)

Speer Boulevard
Proposed: Rain Gardens in Median

park opportunities
High Potential Park Opportunities: 
• Frog Hollow Park
• Platte River Park  

Medium Potential Park Opportunities: 
• Centennial Park
• Gates Crescent Park

New water quality facilities in parks will be considered if they do not impact 
or limit park use or function. All park related projects will require further 
study, approval by the Department of Parks and Recreation (DPR), and a 
public involvement process.  The designer must work with Denver Parks 
Planning during all phases to ensure compliance with DPR standards and 
specifications.The Forestry Office must also be consulted.

• Speer Boulevard Park
• Milstein Park

• Sunken Gardens Park

existing proposed rain garden cross-section

proposed potential cross-section for Acoma Street linear park 

existing bmp cross-section

 Source: University of Kentucky, www.water.ca.uky.edu/rain gardens

Source: Philadelphia Water Stormwater 
Management Guidance Manual

proposed

1

2
 Source: Golden Triangle Neighborhood Plan, 2014 

 Source: Golden Triangle Neighborhood Plan, 2014 
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[ Urban Trails ]

Denver’s great ‘spine’ of outdoor activity, the South Platte 
River and Cherry Creek, exemplify the Colorado lifestyle. 
These corridors were designed to allow residents and 
visitors to experience a sense of nature within the City. 
They are conduits for walking, biking, and recreation. 
These waterways have had a profound impact on the City 
of Denver and have contributed to Denver’s geography, 
helped to sustain early settlements, and informed 
development patterns.

 As Denver’s downtown continues to attract more 
residents, increasing in population by 142% since the year 
2000, maintaining the high standard of living Coloradans 
enjoy will be a challenge as land is acquired for residential 
and commercial development. With greater densification, 
pressure will be put on parks and open spaces within the 
City to provide amenities that can meet the demands of 
this influx. (21st and Wynkoop study) 

A

A number of planning efforts have identified opportunities 
to supplement the existing trail network along the 
South Platte River and Cherry Creek and expand the 
trail open space into Downtown. A few of these efforts 
include Wynkoop Street, 21st Street, and Loops that 
extend around and through Denver’s cultural, civic and 
commercial core.  The Outdoor Downtown Plan highlights 
five potential loops including the Downtown Loop, Brewery 
Loop, Stadium Walk, Museum and Civic Tour Loop, and 
the Park to Park Loop. These loops provide safe and 
comfortable movement across and through Downtown 
Denver for cyclists and pedestrians and creates a more 
bike-able, walkable city.  The Loops offer the opportunity 
to weave green infrastructure, such as streetside 
stormwater planters or permeable pavers, throughout 
which provides a host of ecological benefits. 

Source: Kevin Zolkiewicz, Flickr Creative Commons

Brewery Loop
The Brewery Loop offers 
a cultural trail through 
the vibrant Denver beer 
scence in RiNo, LoDo, 
and Lower Highlands 
district. The subloop 
connects to 10 Denver 
breweries with potential 
to connect to many 
more in the Cole and 
Five Points Districts.

Park to Park Loop
The Park to Park loop 
is a running and biking 
circuit across downtown. 
It links major downtown 
parks and public spaces 
as well as regional trails.
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Downtown Loop

The Downtown Loop 
proposed in the Outdoor 
Downtown Plan provides 
a dedicated bike and 
pedestrian loop across 
Downtown that prioritizes 
pedestrian and bicycle 
movement, provides 
enhanced recreational trail 
opportunities, connects 
Denver’s residential 
neighborhoods, incorporates 
green infrastructure, and 
celebrates Denver’s historic 
resources. The Downtown 
Loop offers an active route 
for residents and visitors to 
get outside as they engage in 
the cultural and civic spaces 
and open spaces around 
Downtown.

Source: Visit Indy/Rundell Ernstberger Associates

The Indianapolis Cultural Trail is a nationally recognized example of a well-designed urban trail that incorporates 
green infrastructure as a tool for enhacing trail user experience.
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[ 21st Street ]

The City and County of Denver, the Colorado Rockies, and the 
Downtown Denver Partnership initiated a plan to establish a vision 
for 21st Street and Wynkoop Street in downtown Denver. The goal 
of the plan was to develop a conceptual design for streets that 
balances the needs of all users and enhances these corridors as 
premier destinations in the city. 

A shared use urban trail is at the heart of the concept. Design 
elements for 21st Street corridor include a meandering roadway 
alignment with curbed and curb-less street conditions, green 
infrastructure, and a two-block section that would be closed to 
vehicular traffic and transformed into active & passive park space. 
The low-level of traffic makes 21st Street a favorite for pedestrians 
and bicyclists, while its location between two drainage basins make 
it ideal for the installation of urban green infrastructure.

The project limits extend from the Benedict Park to the Ballpark 
(Coor’s Field). The assumed treatment area is approximately 7 
acres, however the secondary benefits mentioned add tremendous 
value to this project. The best management practices include linear 
bioswales, stormwater planters, curb extensions, and permeable 
pavers. 

Project Snapshot
Project Location | Benedict Park to Ballpark

Site Owner  | CCD 

Site Land Use  | Right-of-Way

Site Area (AC) | 6.6

Proposed BMP Type | Bioretention

Total Tributary Area (AC) | 10.5

Required WQCV (AC-FT) | 0.20

Available Storage Volume (AC-FT) | 0.46

Additional WQCV Needed Upstream (AC-FT) | None

Dry Weather Flow Treatment Possible | None

Basin Score | 68

Sub-basin Score | 31

BMP Opportunity Score | NA

Water Quality Impacts
Trib. Area Domin. Land Use Right of Way

Trib. Area Composit Imp 72%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 6 3 50%

TSS (1,000 lb/yr) 0.6 - 1.2 0.1 - 0.2 60 - 90%
Phosph (lb/yr) 5 - 10 1 - 2 70 - 90%
Nitrogen (lb/yr) 20 - 50 10 - 10 50 - 80%

Zinc (lb/yr) 0.5 - 1.3 0.1 - -0.3 40 - 90%
Copper (lb/yr) 0.2 - 0.5 0.1 - 0.1 50 - 80% 

E.Coli (bill. cfu/yr) 80 - 150 10 - 40 50 - 76%

B

Bell Street Project, Seattle, WA
The Bell Street Project in Seattle, Washington serves as a 
successful example for what 21st Street could look like. 

Source: svrdesign.comSource: nacto.org

Source: 21st & Wynkoop Final Report, 2016
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21st and Broadway Project
Green infrastructure can be integrated into city streets to not only treat street drainage, but also provide safer connections. In 
this project, a green gutter will separate bicyclists and pedestrians; providing a more calming and pleasant environment for 
both modes.  

Existing Conditions on 21st Street
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[ 16th Street Alley ]

The Alley Enhancement Project Study – 16th Street Mall completed 
by Denver in October 2014 proposes integrating stormwater 
management, multi-modal mobility and economic development 
opportunities into existing alleys in the downtown core.  The study 
focused on the alleys leading one block north and south of the 
16th Street Mall, between Broadway and Wewatta Street which 
encompasses a total of 32 blocks and 16 alleys. A number of alleys 
were recommended as a pilot including Cook’s Alley.  

Water quality benefits can be achieved through the implementation 
of permeable pavement in alleyways, but also from the dumpster 
consolidation that is proposed in the Alley Enhancement Study.  
Commercial dumpsters often have lids that do not close and/or are 
over packed, which attracts urban wildlife.  Urban wildlife, including 
raccoons and pigeons, are known sources of E.coli.

Planning and Partner Considerations
Community engagement is a critical component of the planning 
phase. Though the alleys are owned by Denver the adjacent parcel 
owners would need to be engaged to ensure that improvements 
could work seamlessly and help draw pedestrian traffic from the 
16th Street mall. The overall approach for handling trash, which 
could differ from alley to alley, is the most pressing decision and 
will require collaboration between Denver Public Works, property 
owners, and tenants.

Design Considerations
In general, green alleys are intended to replace impervious pavement with permeable pavement thereby restoring at least a 
portion of the pre-development infiltration potential of the ground area. Permeable pavement sections are not usually intended 
to volumetrically treat run-on areas. However, the alleys off of the 16th Street Mall potentially offer enough design flexibility 
to include volumetric treatment for adjacent downspouts which currently discharge onto the existing asphalt pavement. 
Presumably the existing storm drains at the ends of the alleys are approximately 4-ft to 5-ft deep. Thus 4-ft to 5-ft rock-filled 

Project Snapshot
Project Location | 16th Street Mall Alleys

Site Owner  | CCD

Site Land Use  | Right-of-Way

Site Area (AC) | 1.4

Proposed BMP Type | Permeable Pavement

Total Tributary Area (AC) | 9.9

Required WQCV (AC-FT) | 0.20

Available Storage Volume (AC-FT) | 0.20

Additional WQCV Needed Upstream (AC-FT) | None

Dry Weather Flow Treatment Possible | None

Basin Score | 68

Sub-basin Score | 29

BMP Opportunity Score | NA

Water Quality Impacts
Trib. Area Domin. Land Use Commercial

Trib. Area Composit Imp 70%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 6 5 24%

TSS (1,000 lb/yr) 0.9 - 1.9 0.4 - 0.6 30 - 80%
Phosph (lb/yr) 3.3 - 4.5 1.6 - 2.0 40 - 60%
Nitrogen (lb/yr) 40 - 50 20 - 30 30 - 60%

Zinc (lb/yr) 0.8 - 1.3 0.3 - 0.5 40 - 80%
Copper (lb/yr) 0.21 - 0.31 0.11 - 0.15 30 - 60%

E.Coli (bill. cfu/yr) 90 - 160 70 - 130 0% - 20%

C

Source: Alley Enhancement Project: 16th Street Mall, 2014
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Green Alleys in Chicago
Chicago’s Department of Transportation began its Green Alley program in 2006 by piloting six green alley projects. Many of 
the principles outlined in the Green Alley handbook have since been institutionalized in many of the city’s capital projects. 
The program has been successful in mitigating drainage issues and improving water quality. Project costs have lowered as 
sustainability practices have become more popular and practices for building and maintaining these facilities has improved. 

Source: City of Chicago Green Alley Handbook (2010); www.cityofchicago.org/content/dam/city/depts/cdot/Green_Alley_Handbook_2010.pdf

ALLEY WITH IMPERMEABLE PAVEMENT ALLEY INCORPORATING GREEN ALLEY PRINCIPLES

TRIBUTARY AREA

Pond
Existing Treatment

EXISTING PROPOSED
Tributary Area 

trench, or other pre-fabricated storage device, could extend the length of the alley, topped with permeable pavement, to 
provide adequate treatment volume for tributary downspouts. Downstream connection points could be constructed with a weir/
orifice configuration to detain flows within the voids of the gravel trench if there are no utility conflicts. Existing sanitary sewer 
lines will need to be considered during project feasibility analysis and design.
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 Images Source: Alley Enhancement Project: 16th Street Mall 
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A map from the final Broadway/Lincoln Corridor Study report demonstrates numerous opportunities for improvements between Colfax and 8th Ave. Many 
highlighted treatments feature green infrastructure practices that can enhance safety and place-making while also improving water quality.

The City and County of Denver is working to make the 
Broadway/Lincoln Corridor a safer place for all travelers. 
The project team is working with community members, 
businesses and key stakeholders to determine what 
enhancements can be made to improve safety and create 
a unique sense of place for the corridor. 

The final Broadway/Lincoln Corridor Study released in 
2016 identified numerous place-making opportunities, 
many of which could double as green infrastructure 
facilities. Green infrastructure practices such as streetside 
stormwater planters, stormwater bumpouts, and tree 
trenches along the Broadway/Lincoln Corridor will not 
only improve water quality in one of the city’s high priority 
basins, but also improve pedestrian and bicyclist safety. 

Green infrastructure facilities can act as buffers between 
heavy vehicle traffic pedestrians and cyclists. With the 
incorporation of trees, they can also provide shade along a 
highly impervious corridor, lowering cooling costs for local 
businesses and encouraging pedestrian activity.  

The study recommends vegetated buffers such as streetside 
stormwater planters to enhance pedestrian and cyclist safety while also 
creating a unique sense of place. 

[ Broadway/Lincoln Corridor Improvements ]D
Collaboration Opportunity



page 47

The study recommends more street trees and enhanced hardscapes 
such as (permeable) pavers where trees and vegetation are lacking 
along the corridor. 

Stormwater bumpouts promote safety through traffic calming and 
calling attention to pedestrian crossings. They also help prevent water 
from pooling at corners.  

Collaboration Opportunity

 Images Source: Broadway/Lincoln Corridor Study, 2016 
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5.4 City Park/Park Hill

City Park/Park Hill Land Uses

ROW 
29% 

Industry
3% 

Residential
44% 

Commercial
9% 

Open Space
15% 

The City Park/Park Hill (CP/PH) water quality map unit is 
located in east Denver and generally overlaps with Basin 
4500-01, -03, and -04 (City Park, Park Hill-Colfax, and 
Park Hill-6th Avenue ) in the City and County of Denver 
Storm Drain Master Plan (SDMP). Often it is referred 
to as the Montclair basin since that is the name of the 
creek that historically flowed through the area prior to 
urbanization. The City Park/Park Hill Basin contains a 
total land area of approximately 6,039 acres (9.44 square 
miles). The upstream basin limit of this fully-developed 
basin is located at the southeast corner of the Fairmont 
Cemetery located near the intersection of South Quebec 
Street and East Alameda Avenue. Land use varies within 
the basin from primarily residential in the upper reaches 
to commercial and industrial in the lower reaches. City 
Park, an approximately 320 acre urban park that contains 
the Denver Zoological Gardens, the Denver Museum 
of Nature & Science, and the City Park Golf Course is 
located near the center of the basin. The basin currently 
discharges to the South Platte River through a main 
outfall, a 120-inch brick pipe, located in Globeville Park, 
near the intersection of 38th Street and Arkins Court.

The City Park/Park Hill Basin is home to several major transit corridors 
including Colfax Avenue and Colorado Boulevard. Both are high in 
impervious area but also provide highly visible opportunities to integrate 
green infrastructure in unused, often impervious spaces.

A large percentage of the City Park/Park Hill basin is made up of residential 
land uses. Over irrigation, excessive use of fertilizer, pet waste, and oil leaks 
from cars are common sources of stormwater pollution in residential areas 
and can be addressed with simple behavior changes. 

Basin Snapshot
Overall Score 70 

Tied for highest of any map unit

Primary Sub-Score 58
Highest Primary 
Sub-Scores

Average annual pollutant loads
• Bacteria (5/6)
• Phosphorous (5/6)
• Nitrogen (5/6)

Monitoring 
• Nitrogen (4/4)
• Phosphorous (4/4)
• TSS (4/4)

Existing % Treatment (10/10)
Future Development (5/5)* 
*May change based on Blueprint Denver 
revisions

Secondary Sub-Score 12
Highest Secondary 
Sub-Scores

Park Density (4/5)

 Source: Google Maps  Source: Google Maps
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Sub-Collection System
 37-42 High
 34-37 Medium-High
 31-34 Medium
 27-31 Medium - Low 
 <=27 Low

 Existing Water Quality Pond 
 Existing Treatment 
 MS4 Outfall (5)

N

EXISTING CONDITIONS
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Regional and Sub-Regional Opportunities
 City-Owned Parcels
 High Opportunity Parks
 Medium Opportunity Parks

Green Street Opportunities
 High Water Quality Opportunities
 Water Quality Opportunities

 Opportunities
 Concepts

C 

2 A 
1

D 

N

BMP OPPORTUNITIES

B 

E



[city park/park hill opportunities]

Brighton Boulevard
BMP: Ultra Urban Green Infrastructure

RiNo Park
BMP: Vegetated Swale + Infiltration Basin

park opportunities
High Potential Park Opportunities: 
• City Park Golf Course
• Globeville Landing Park
• Colorado Blvd Park
• High Line Canal (Parker to Havana) 

Medium Potential Park Opportunities: 
• Robinson Park
• Lindsley Park
• Walker Park

New water quality facilities in parks will be considered if they do not impact 
or limit park use or function. All park related projects will require further 
study, approval by the Department of Parks and Recreation (DPR), and a 
public involvement process.  The designer must work with Denver Parks 
Planning during all phases to ensure compliance with DPR standards and 
specifications.The Forestry Office must also be consulted.

• Crestmoor Park
• Boyd Park
• Denison Park

• Morrison Park
• Russell Square

rendering of proposed park rendering of proposed park proposed site plan

existing proposed streetside stormwater planter 
in construction

1

2

green streets
9.05 miles | high priority green street opportunities
23.93 miles | green street opportunities

The process to identify site-scale opportunities (Section 4.4) 
resulted in a network of green street opportunities in each basin. 
Streets projects were considered high priority if potential partner 
opportunities exist and/or the project would offer significant 
water quality benefits. While streets represent one of the largest 
sources of urban stormwater pollution, they also represent 
one of the best opportunities for the installation of green 
infrastructure.  Practices suitable for use within the right-of-way 
are illustrated in Denver’s Ultra-Urban Green Infrastructure 
Guidelines: www.denvergov.org/greeninfrastructure.

 ISource: Wenk Landscape Architecture & Planning Source: Wenk Landscape Architecture & Planning

 Source: Wenk Landscape Architecture & Planning

 Image Source: RNL Design 
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the impervious areas within the projects.  

The facilties in the park will treat stormwater from the 
adjacent Festival Street, the majority of impervious areas 
within the park, and the south side of 35th Street from 
Brighton Blvd to the park.  The facility itself will be an 
8,000 SF, shallow pond with overhanging boardwalks, 
educational overlooks, and artwork within the basin.  After 
treating the stormwater through vegetation and infiltration, 
overflows will be directed to an outfall to the South Platte 
River just west of the park. 

The facilities along the Promenade will treat stormwater 
from Arkins Court, overland flows from some adjacent 
properties, and portions of 29th, 31st, 35th, and 36th 
Streets in a street-side stormwater planters and shallow 
basins similar to the one in RiNo Park. 

River North (RiNo) Park
The City and County of Denver Parks and Recreation 
Department is developing a new park at the intersection of 
35th Street and Arkins Court along with a new pedestrian 
promenade within the Arkins Court Right-of-way.  RiNo 
Park is envisioned as a recreational focal point for the 
community and will act as a hub for pedestrians and 
bicyclist accessing the South Platte Regional Trail, the 
South Platte River Pedestrian Bridge, an entertainment 
district on Chestnut Street, and the mile-long Arkins Court 
Promenade. The park will feature a large multi-purpose 
green space, distributed play features, a water quality 
feature, artwork, and three repurposed buildings for 
community uses among other gathering spaces and park 
amenities.

The Park and Promenade seek to provide water quality 
facilities that are integrated into the design and provide 
treatment for areas outside the project areas as well as 

[ RiNo Park and Arkins Court Promenade ]A

 Image Courtesy of Wenk Associates

 Proposed play structure.Rendering of park in the fall, demonstrating the park is intended to 
be a year-round destination and recreational amenity.
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Arkins Court Promenade
The Arkins Court Promenade stretches from 29th St. 
to 38th St. along the east bank of the South Platte 
River.  The RiNo area is one of the most active areas for 
redevelopment in the Denver Metro Area, and there are 
several projects in construction or design phases along 
the promenade.  Additionally, Brighton Boulevard, which is 
only one to two block to the east of the South Platte River, 
is a substantial transportation redevelopment project 
covered in more detail in this document.  

The liner project encompasses approximately 5.7 acres 
and 4,650 feet in length and the ROW averages 80-feet in 
width.  The promenade will run parallel to vehicular lanes 
and parking from 29th to 33rd St, just south of the RiNo 
Park.  From 33rd to 38th will be dedicated to pedestrians 
and bicycles and will include distributed play areas, 
neighborhood artwork, seating areas, gardens, a market 
space, and other neighborhood amenities.  

33rd Outfall Project
The 33rd Street Outfall project is installing a storm sewer 
system to service the neighborhoods of Five Points, 
Whittier, and City Park West. This will improve drainage 
during a five-year storm event and address areas where 
significant flooding could occur. The outfall occurs where 
33rd Street ROW meets with Arkins Court and is being 
designed and constructed by Urban Drainage. The 
Outfall was designed to fit in with the future vision of a 
pedestrian promenade on Arkins and was designed to 
be an attractive feature along the South Platte River Trail 
in addition to providing some water quality for several 
neighborhoods.

Utilizing curiving, organic shapes for the walls, vegetated 
water quality facilties, and higher end finishes for walls 
and railings, this will be an attractive, unique outfall that 
will serve as a model for future outfalls along the South 
Platte River.

 Image Courtesy of Wenk Associates

 Image Courtesy of Stream Landscape Architecture
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through the outfalls, the Montclair basin has significant dry 
weather discharges likely in part from irrigation overspray, 
groundwater infiltration, and sump pump discharges to the 
storm drainage system.  Both of these conditions, create 
continuously wet conditions in the N-433 pipe stemming 
from wet and dry weather discharges.  This provides an 
ideal environment in which E.coli persist and thrive. 

To improve water quality in the basin, strategies that 
allow wet and dry weather discharges to infiltrate into the 
ground and reduce the volume of the water in the storm 
sewer system are necessary. The four projects will allow 
for stormwater to be absorbed through both large and site-
scale green infrastructure. This combined approach will 
improve water quality in one of Denver’s most challenged 
basins.  The Strategy outlines two of these important 
projects including Globeville Landing Outfall and the 39th 
Avenue Greenway & Open Channel. 

Platte to Park Hill: Stormwater Systems is taking a 
comprehensive green infrastructure approach to better 
protecting people and property against flooding while 
improving water quality and enhancing public spaces. 
Four projects are part of the Platte to Park Hill: Stormwater 
Systems program including Globeville Landing Outfall and 
Park, 39th Avenue Greenway and Open Channel, City 
Park Golf Course Redesign, and Park Hill Detention. Each 
project is being designed independently, but is part of a 
coordinated construction process to realize cost savings 
and project efficiencies, as well as ensure compatibility 
with other nearby improvements.  Collectively, the 
four coordinated projects will increase neighborhood 
connectively, add new park and recreation spaces, provide 
critical flood protection, and improve water quality.

The Montclair basin (referred to as the City Park/Park 
Hill water quality basin in this plan) is approximately 8 
miles long and covers approximately 9 square miles.  
Stormwater flows northwest through an extensive storm 
drain network with two existing outfalls to the South 
Platte River; one at Globeville Landing Park and a 
smaller pipe upstream near 38th Street. The outfall at 
Globeville Landing Park (N-433-E) is currently listed as 
a designated priority outfall under Denver’s Municipal 
Separate Storm Sewer (MS4) permit due to elevated 
levels of E. coli during dry weather discharges. As of 
2016, no open natural channels or drainageways are 
present in this basin other than the short open channel 
segment at the outfall and the basin is drained entirely by 
the storm sewer system. In addition to stormwater runoff 
(wet weather discharges) that is discharged to the river 

[ Platte to Park Hill: Stormwater Systems ]B

 Image Source: Globeville Landing Outfall Project 

 Image Source: 39th Avenue greenway and open channel project 
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Globeville Landing Outfall
The old culvert will be removed and replaced with a vegetated open channel that will provide one last opportunity for 
stormwater treatment prior to discharging into the South Platte River.  This project is essential to improving flood protection 
in the areas addressed in the Platte to Park Hill Stormwater Systems plan, and is scheduled to be completed first in order to 
safely receive storm water from the other project areas. 

Both open channels will expose water borne pathogens, such as bacteria/E. coli, to sunlight (rather than remaining in closed 
pipe system where they thrive) which prevents proliferation.  

39th Open Channel
The 39th Avenue Greenway and Open Channel will safely and effectively convey floodwaters to the outfall at Globeville 
Landing Park while creating a new recreational greenway. Open stormwater drainage systems in the form of naturalized 
channels like the 39th Open Channel are nationally recognized engineering best practice. Systems such as these provide 
opportunities to improve water quality and convey damaging floodwaters, while serving as a valuable neighborhood asset and 
recreational space outside of major storms.  This project will add twelve new acres of open space in the Cole neighborhood.

EXISTING CONDITIONS:
• Limited stormwater capacity/control
• Poor ecological function
• Limited plant diversity
• Limited wildlife habitat

PROPOSED CONDITIONS:
• Improve water quality
• Improve stormwater management
• Increase plant diversity
• Improve ecological function
• Improve park aesthetics

 Image Source:  39th Avenue Greenway and Open Channel Project

EXISTING CONDITIONS PROPOSED CONDITIONS
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This project proposes a distributed approach to the newly developed 
Carla Madison Recreation Center site as well as adjacent street 
ROW along Josephine Street. The proposed project site itself, 
which includes a dog park, will be treated by several small pocket 
bioretention basins. Limitations in the project site geometry, existing 
utility conflicts, as well as existing storm drain pipes limit ROW 
treatment to Josephine Street. Streetside Stormwater Planters 
(SSPs) are proposed along Josephine Street in lieu of standard 
planters. The SSPs follow the design guidelines and criteria 
established in Denver’s Ultra-Urban Green Infrastructure Guidelines. 
This project can be used as a demonstration project with the intent 
that it can be implemented in many parts of Denver which do not 
have regional treatment opportunities. The assumed total treatment 
area for the site itself and the ROW is approximately 2.9-acres.

The added secondary benefits that the distributed BMP approach 
provide includes enhanced aesthetic value for the community along 
the project frontage, multi-modal connectivity that creates a more 
pedestrian and bike friendly corridor and added green space in a 
highly urbanized area with little vegetation. 

Planning and Partner Considerations
The SSPs are contained entirely within the existing city right-of-
way, thus there are no parcel acquisitions required. The on-site 
bioretention basins have been included in the standard site 
development plans. Multiple city agencies will need to collaborate 
early in the planning/design phase to ensure a successful project, 
especially for the SSPs in the ROW. As the parcel owner, Denver Parks and Recreation should also be engaged to discuss 
cost sharing opportunities and design continuity through the site development process.

Design Considerations
Denver’s Ultra-Urban Green Infrastructure Design Guidelines were used and assume that SSPs will be spaced per the 68-feet 

Water Quality Impacts
Trib. Area Domin. Land Use Commercial

Trib. Area Composit Imp 60%

Indicator (Totals) Influent Effluent Reduct.

Flow (ac-ft/yr) 1.5 0.7 50%

TSS (lb/yr) 0.23 - 0.4 0.04 - 0.08 50 - 90%

Phosph (lb/yr) 0.7 - 1.0 0.2 - 0.3 60 - 80%

Nitrogen (lb/yr) 9.7 - 12.1 2.5 - 3.1 60 - 80%

Zinc (lb/yr) 0.19 - 0.3 0.04 - 0.08 30 - 100%

Copper (lb/yr) 0.05 - 0.07 0.01 - 0.02 40 - 90%

E.Coli (bill. cfu/yr) 18 - 34 1 - 6 ~50%

Project Snapshot
Project Location | Central Denver Recreation Center

Site Owner  | CCD 

Site Land Use  | Parks & Recreation

Site Area (AC) | 2.9

Proposed BMP Type | Streetside Stormwater Planter

Total Tributary Area (AC) | 2.9

Required WQCV (AC-FT) | 0.05

Available Storage Volume (AC-FT) | 0.05

Additional WQCV Needed Upstream (AC-FT) | None

Dry Weather Flow Treatment Possible | No

Basin Score | 70

Sub-basin Score | 38

BMP Opportunity Score | 41

[ Carla Madison Recreation Center ]C

 Source: Carla Madison Recreation Center Design 



page 57

Water Quality Collaboration
This project represents a tremendous cost sharing 
opportunity between Denver Parks & Recreation (DPR) 
and Denver Public Works (DPW). As part of the recreation 
center, DPR had designed planters along Josephine 
Street.  With close collaboration, the opportunity for 
DPW to contribute money to the project was identified to 
upgrade the traditional planters to stormwater planters and 
treat this section of Josephine Street.  

ROW/Other  
71% 

Open Space
29% 

Tributary Area

right-of-way option. This equates to approximately 3 SSPs along the Josephine St frontage. The on-site bioretention basins should 
be designed per UDFCD Volume 3 criteria based on the individual tributary areas.

PROJECT DETAIL

TRIBUTARY AREA

Storm Drain Pipe
Pond
Existing Treatment

EXISTING PROPOSED
Tributary Area 
Storm Drain Pipe
Streetside Stormwater 
Planter

Rendering of the Carla Madison Recreation Center



page 58

Many proposed stops include bumpouts and landscaping to enhance 
pedestrian safety.  
Source: Colfax Corridor Connections, 2015
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Proposed Bus Rapid Transit Along 
East Colfax
After an extensive study of Colfax Corridor Connections 
and mobility alternatives, the City and County of Denver, 
the City of Aurora, and the Regional Transportation 
District (RTD) are working together to pursue federal 
funding for a proposed Bus Rapid Transit (BRT) line that 
would extend the length of the East Colfax Corridor. Initial 
targets for anticipated construction would be 2019-2020. 
In addition to addressing the growing need for improved 
transportation along the Colfax Corridor, the project will 
add numerous street level amenities, resulting in a much 
more inviting and safer corridor for pedestrians and 
bicyclists. The study anticipates that the implementation of 
a BRT line will significantly increase property values along 
the corridor as a result of the investment the project is 
expected to attract. 

The proposed BRT improvements span two of the city’s 
high priority basins for water quality (City Park/Park Hill 
and Central Platte Valley) and three medium priority 
basins (Five Points/Capital Hill, NE Park Hill, and Westerly 
Creek). A green streets analysis identified Colfax and 
many intersecting streets as high priority streets for water 
quality improvements. This, combined with the momentum 
of the project and its partners, and the engagement of the 
Colfax corridor (particularly the Business Improvement 
Districts  or BIDs) present a unique opportunity for the 
city to implement green infrastructure along the corridor. 
Bumpouts that are already planned to increase pedestrian 
safety at crossings can be designed to be stormwater 

Green Infrastructure and Transit
Incorporating green infrastructure in transit street design 
is an important way to ensure water quality treatment is 
located in one of the places it is needed most: the public 
right-of-way. Treating street runoff is critical to improving 
the health of Denver’s urban waterways. Not only are 
streets a major source of stormwater runoff, they also 
represent the largest source of urban pollutants including 
sediment, heavy metals, automotive fluids, nutrients, and 
trash. As part of the stormwater conveyance system, roads 
collect and carry runoff directly to the underground storm 
drain network which then pipes these pollutants directly to 
receiving waterways.

In addition to playing an important role in improving 
Denver’s water quality, green infrastructure complements 

planters that improve water quality and add green space. 
Trees will be important tools for shading BRT riders and 
if designed as tree trenches or pits, can also help better 
manage stormwater on-site while cooling the overall 
environment of the street. 

BRT16 16L6

Concrete Bus Pad

M
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[ Enhancing Colfax Multi-Modal Connections ]D
Collaboration Opportunity]

UPPER COLFAX BID
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Green infrastructure can create a safer and more pleasant environment 
for bus riders and pedestrians.

Business Improvement Districts and 
Streetscape Design
As the City and RTD make significant investments along the Colfax corridor, 
several Business Improvement Districts (BIDs) are also looking to enhance the 
corridor by establishing their own Streetscape Design Standards. The timing 
of these many activities present an opportunity to work with the community to 
incorporate green infrastructure practices in proposed design standards and 
guidelines along the highly visible corridor. 

EAST COLFAX STREETSCAPE CONCEPTUAL DESIGN PLAN
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PREFERRED PLAN AND VIGNETTES

Central District at Jasmine Street

Graphics are for conceptual purposes only. Final improvements 
will depend on detailed planning, city approvals, and funding.

Elm District at Fairfax Street Mayfair Town Center at Krameria Street

PROJECT GOALS
Five goals encompass the broader ideas and results that the BID would like to see 
upon completion of the conceptual design package. 
 
DISTINCT | Enhance local identity and differentiate from other business 
improvement districts along Colfax Avenue. 
SAFE | Increase pedestrian safety and access 
SUSTAINABLE | Ensure environmental and economic sustainability through 
thoughtful design that also considers long-term maintenance of improvements. 
MULTIMODAL | Support transit, bikes, and walking to lessen the parking burden 
and traffic in and around the BID. 
INCLUSIVE | Align the BID initiatives with organizations like RTD, CDOT, CCD, and 
nearby neighborhoods.

PROPOSED IMPROVEMENTS

• IDENTIFYING SITE WALLS AT EACH INTERSECTION

• NEARLY 200 TREES AND MORE PERVIOUS GREEN SPACE

• NEW CONCRETE SIDEWALKS IN AREAS THAT NEED REPAIR

• UNIT PAVERS AT INTERSECTIONS

• NEW PEDESTRIAN LIGHTS

• NEW SIGNALIZED PEDESTRIAN CROSSINGS

• NEW BENCHES, TRASH RECEPTACLES & BIKE RACKS

• STRIPED BIKE LANE ALONG KRAMERIA

PROJECT VISION 
To enhance the District’s physical identity and strengthen it as a consumer and 

business destination through improvements to the streetscape and public realm.

PROJECT INFORMATION:  HILARIE PORTELL, EXECUTIVE DIRECTOR
    Colfax Mayfair Business Improvement District
     P.O. Box 202161
     Denver CO 80220
    www.colfaxmayfairbid.com

PROJECT BACKGROUND 
The Colfax Mayfair Business Improvement District (BID) was created in 2014 to 

facilitate the revitalization of East Colfax Avenue from Eudora Street to Monaco 

Parkway, and the Mayfair Town Center (Colfax to 14th, Kearney to Leyden). The 

BID operational plan calls for economic development/marketing programs, public 

improvements, public safety initiatives and advocacy that represent more than 60 

property owners and 200 businesses along East Colfax Avenue.

N.T.S.

The above design plan comes from the Colfax-Mayfair BID’s East Colfax Streetscape Design project that is 
underway. Like all three plans that are underway, green space, enhanced pedestrian safety, and creating a 
unique sense of space are all key design elements that green infrastructure can also achieve. 

transit goals by calming traffic, enhancing rider comfort 
while waiting for transit, and by creating opportunities for 
safer pedestrian crossing when used in bus bulbs and 
curb extensions. Green infrastructure also enhances 
the pedestrian environment by improving aesthetics, 
helping cool local temperatures, improving air quality, and 
providing a buffer between vehicles and pedestrians and 
cyclists. Green infrastructure investments, particularly in 
commercial corridors, also help create a sense of place 
and can increase property values. 

Collaboration Opportunity]

BLUEBIRD BID COLFAX-MAYFAIR BID

Neighborhood Plans: 
East and East Central
Colfax is defining feature in the East 
and East Central neighborhood area 
plans. The planning processes for both 
of these areas will play an important role 
in establishing a vision for the future 
of the Colfax Corridor. Neighborhood 
planning efforts will provide near term 
opportunities to explore and better define 
green infrastructure opportunities as part 
of future Colfax transit improvements. 



page 60

In 2015, Denver initiated the Upper Montclair Stormwater 
Systems Study focused on resiliency planning, education, 
and outreach. The main intent was to form an array of 
community-driven solutions in one of Denver’s basins 
with the highest risk of flooding and poorest water quality.  
This evolved version of stormwater planning relied on a 
collaborative approach with the neighborhood in order 
to combine urban design, green infrastructure, and grey 
infrastructure to better identify a range of solutions, policies, 
and programs at varying levels of size and cost.  The pilot 
program was built on six key principles:

1. Understand the built environment
2. Listen and understand the community’s values and 

goals
3. Educate the community on the drainage and flooding 

issues confronting the area
4. Investigate solutions and enable community 

conversations around those solutions
5. Identify a strategy for the basin and the relevant toolbox 

of solutions
6. Foster community support and ownership

The City-led team collaborated with stakeholders, 
community members, and business districts to identify 
unique opportunities to identify where a drainage-led project 
would solve quantity and quality issues while creating a 
community amenity.  The community engagement process 
included six rounds of public meetings over a 13-month 
period that resulted in a vision for several key resilient 
and innovative projects to move into concept design: Hale 
Parkway and E 16th Avenue Area Green Infrastructure.

[ Upper Montclair Stormwater Systems Study ]E
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Concept Design: East 16th Avenue Area 
The E 16th Avenue Area concept design will provide a framework 
for strategic water quality implementation within the study area from 
Colorado Boulevard east to Dahlia Street, and from E 17th Avenue 
to north of Colfax Avenue. The previously obtained community 
goals and preferences will be overlaid with effective water quality 
capture to identify potential locations for green infrastructure. The 
community will continue to be engaged and feedback will drive final 
selection of locations and strategies. The concept design will also 
include a phasing and implementation plan for the area. The first 
phase of implementation will coincide with the E 16th Avenue Pipe 
Infrastructure project under design in 2018.

Concept Design: Hale Parkway
As part of the original study, the community was asked to reimagine Hale Parkway. The study evaluated all grey (pipe) 
solutions as well as open channel and hybrid options. The hybrid solutions included a range of green and grey infrastructure 
in order to solve the water quality and quantity issues in the neighborhood.  The next phase of concept design will build 
off community feedback which included a vision for a stormwater greenway.  The concept sketches provided below are for 
illustration only and are not intended to indicate final design.  Community input and engagement will play a critical role in the 
design process. A hybrid design (of green and grey infrastructure) will increase greenspace, reduce impervious area, and 
create a linear neighborhood amenity adjacent to Lindsley Park.

Existing Conditions Example of Potential Future Conditions

Existing Conditions

Existing Conditions Example of Potential Future Conditions

Next Steps: Concept Designs
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The Sunnyside water quality map unit is located in 
northwest Denver and generally overlaps with Basin 0061-
02 (Highland) in the City and County of Denver Storm 
Drain Master Plan (SDMP). The approximate boundaries 
of the basin are W. 34th Avenue to the south, I-70 on the 
north, the South Platte River to the east and a varying 
edge, mostly dictated by the Rocky Mountain Ditch, on the 
west extending as far west as N. Perry Street. The basin 
is comprised of approximately 1,909 acres (2.98 square 
miles) of fully developed area. The basin generally drains 
from west to east and has multiple outfalls into the South 
Platte River. However, 80% of the basin discharges at two 
locations. The first is a multiple pipe/box culvert outlet at 
City of Cuernavaca Park (55% of the total basin area) and 
the second is a 78-in pipe near Park Avenue (25% of the 
total basin area).

The basin is composed of a variety of land uses including 
residential, parks, commercial, and industrial land uses. 
Much of the basin is residential with commercial areas 
primarily located along Federal Boulevard, W. 38th 
Avenue, and the I-25 corridor. Many areas have mixed 
commercial/retail space on street corners with gas 
stations, convenience stores and other neighborhood retail 
outlets. The northeast corner of the basin is composed 
of industrial and warehouse uses as well as a rail line 
corridor which includes private rail lines and RTD lines.  

5.5 Sunnyside

Sunnyside Land Uses

ROW/Other  
32% 

Industry
7% 

Residential
41% 

Commercial
14% 

Open Space
6% 

Blueprint Denver shows “Areas of Change” in the vicinity 
of W. 38th Avenue, just west of Federal Boulevard, N. 
Inca Street, north of W. 38th Avenue, and W. 44th Avenue, 
just east of Federal Boulevard. The remainder of the 
basin is shown as being an “Area of Stability”. However, 
redevelopment in the basin has exceeded expectations 
from the 2002 Blueprint Denver (which is currently being 
updated). Extensive residential redevelopment has been 
occurring in Sunnyside over the last four years. Many of 
the redevelopment projects are entire “scrape” projects, 
in which the entire existing structure is removed and an 
entirely new structure is built, in many instances much 
larger than the previous. Even though the majority of the 
basin is built-out, the redevelopment renaissance in the 
basin demonstrates that parcel turn over can generate 
more runoff or increase water quality pollutant potential.

Development in the Sunnyside Basin has exceeded expectations 
over the past years. Many (re)development projects result in a greater 
amount of impervious surface per property which has a cumulative 
impact on water quality challenges in the basin.

Land use along the eastern edge of the basin is primarily comprised of heavy 
industrial uses, the Interstate-25 corridor and major rail lines, all which  occur 
adjacent to the South Platte River.

Basin Snapshot
Overall Score 68
Primary Sub-Score 54
Highest Primary 
Sub-Scores

Average annual pollutant loads
• Bacteria (5/6)
• Phosphorous (5/6)
• Nitrogen (5/6)

Monitoring 
• Bacteria (4/4) 
• Nitrogen (4/4)
• TSS (4/4)

Existing % Treatment (8/10)
Secondary Sub-Score 14
Highest Secondary 
Sub-Scores

Park Density (5/5)

Source: Denver Post Source: Google
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Sub-Collection System
 27-31 High
 24-27 Medium-High
 22-24 Medium
 20-22 Medium - Low 
 <=20  Low

 Existing Water Quality Pond
 Existing Treatment 
 MS4 Outfall (29)

EXISTING CONDITIONS

N
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A  
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B  

Regional and Sub-Regional Opportunities
 City-Owned Parcels
 High Opportunity Parks
 Medium Opportunity Parks

Green Street Opportunities
 High Water Quality Opportunities
 Water Quality Opportunities

 Opportunities
 Concepts

BMP OPPORTUNITIES

N



[sunnyside opportunities]

Sunnyside Neighborhood Rain Gardens
Proposed: Residential Rain Gardens 

Tejon Bike Boulevard
BMP: Bike and Green Infrastructure Enhancements

park opportunities
Medium Potential Park Opportunities: 
• City of Cuernavaca
• Community Plaza
• McDonough Park

New water quality facilities in parks will be considered if they do not impact 
or limit park use or function. All park related projects will require further 
study, approval by the Department of Parks and Recreation (DPR), and a 
public involvement process.  The designer must work with Denver Parks 
Planning during all phases to ensure compliance with DPR standards and 
specifications. The Forestry Office must also be consulted.

existing proposed proposed cross-section

proposed cross-sectionproposedproposed

Source: City of Portland’s “How to build a residential rain garden”

1

2

green streets
7.99 miles | high priority green street opportunities
5.56 miles | green street opportunities

The process to identify site-scale opportunities (Section 4.4) 
resulted in a network of green street opportunities in each basin. 
Streets projects were considered high priority if potential partner 
opportunities exist and/or the project would offer significant 
water quality benefits. While streets represent one of the largest 
sources of urban stormwater pollution, they also represent 
one of the best opportunities for the installation of green 
infrastructure.  Practices suitable for use within the right-of-way 
are illustrated in Denver’s Ultra-Urban Green Infrastructure 
Guidelines: www.denvergov.org/greeninfrastructure.

Source: CCD’s Ultra-Urban Green Infrastructure Guidelines

Source: www.cityofmadison.com
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The McDonough Park retrofit project is a proposed regional BMP 
treating an upstream area of 130 acres at the northwest corner of 
Federal and 41st Avenue. The BMP selected for this location is an 
extended detention basin (EDB) which could provide 100% of the 
water quality capture volume (WQCV) for the upstream tributary 
area.  The dominate land uses upstream include residential and 
street right-of-way.

Planning and Partner Considerations
The area is a dedicated park, therefore will require approval from 
Denver Parks and Recreation and a public outreach component to 
guide the design. Potential funding from CDOT’s Mitigation Pool 
Program could be explored as the facility could treat approximately 
five acres of CDOT right of way from Federal Boulevard.

Design Considerations
Runoff from the tributary area is delivered by existing 18-in and 
24-in storm drain pipes, which will outlet into the bottom of the 
EDB. The project proposes to divert the water quality capture event 
(wet and dry weather flows). The bottom 3-ft of the EDB could 
provide approximately 3 ac ft of WQCV and could be drained via 
a subsurface drainage system. However, a subsurface drainage 
system may not be necessary if in-situ soils provide favorable 
infiltration conditions. A more detailed site investigation should 
be completed as part of a preliminary design report to determine 
outfall elevations, soil conditions, and other pertinent BMP design 
parameters. The upper portions of the EDB should use shallow 
slopes (less than 10%) to soften the overall depth (8-ft) of the EDB. A linear bioswale with sub-drain could be used along the edges 
of the basin in lieu of a concrete trickle channel to provide a more integrated design to the park. 

During moderate storm events (greater than a 2-year event but less than a 10-year event) the EDB could be designed to surface 
drain Federal Blvd and/or 41st Ave and provide regular detention for the upstream tributary area. However, combining detention 

Project Snapshot
Project Location | McDonough Park

Site Owner  | CCD

Site Land Use  | Park

Site Area (AC) | 1

Proposed BMP Type | EDB

Total Tributary Area (AC) | 130

Required WQCV (AC-FT) | 2.27

Available Storage Volume (AC-FT) | 2.27

Additional WQCV Needed Upstream (AC-FT)     | None

Dry Weather Flow Treatment Possible | Yes

Basin Score | 68

Sub-basin Score | 17

BMP Opportunity Score | 43

Water Quality Impacts
Trib. Area Domin. Land Use Residential

Trib. Area Composit Imp 51%

Indicator (Totals) Influent Effluent Reduct.

Flow (ac-ft/yr) 57.3 41.0 30%

TSS (lb/yr) 10 - 16 3 - 5 50 - 80%

Phosph (lb/yr) 44 - 61 24 - 31 40 - 50%

Nitrogen (lb/yr) 363 - 533 210 - 320 30 - 40%

Zinc (lb/yr) 7 - 14 3 - 5 30 - 70%

Copper (lb/yr) 2 - 4 1 - 1 50 - 80%

E.Coli (bill. cfu/yr) 906 - 1837 125 - 500 30 - 50%

[ McDonough Park ]A
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with water quality may require more frequent maintenance in order to achieve the desired level of pollutant removal. The EDB 
should be constructed with an overflow weir per UDFCD standards, which would function in large storm events if that particular 
design option were selected. A proposed 24-in return flow pipe is shown, which returns treated flows back to the existing system 
near the intersection of 41st Ave. and Federal Blvd.

Tributary Area

ROW/Other  
31% 

Resid. 
56% 

Com.
10% 

Open Space
3% 

Storm Drain Pipe
Pond
Existing Treatment

EXISTING PROPOSED
Tributary Area 
Storm Drain Pipe

EDB
SDMP 2014 Proposed 
Improvement

TRIBUTARY AREA

PROJECT DETAIL
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The Sunnyside map unit has experienced residential 
development and redevelopment in recent years. 
This concept plan estimates the impacts of residential 
development on water quality by examining the effects at 
the residential block scale. A block was chosen at random: 
4200 - 4300 Alcott St. to Bryant St. The imperviousness in 
this block was determined based on the 2004 impervious 
layer used in other portions of this study. The amount of 
development and redevelopment was quantified using 
high resolution aerial imagery (2014) to determine new 
impervious areas within the block. Between 2004 and 
2014, this block experienced approximately a 6% increase 
in impervious area due to vacant lots being built out and 
some additions on other properties. From the baseline 
average imperviousness of 48% on the block, the resulting 
effective imperviousness is 52% with Level 1 directly 
connected impervious area (DCIA) and 55% with Level 
0 DCIA. The increased effective imperviousness results 
in greater peak runoff rates and overall annual runoff 
volumes. The redevelopment in this basin often is under 
one acre and therefore does not have to provide water 
quality treatment per current permit requirements. Under 
current regulations, the City and County of Denver would 
be responsible for the treatment of the increased runoff. 

In order to restore the block to its 2004 development 
condition, 4 street-side stormwater planters (SSPs) 
would be required assuming all impervious areas are 
not directly connected to the storm drain system (i.e. 
they drain first over a permeable area such as lawn or 
landscaped areas). If the new impervious areas are 
directly connected, then a total of 6 SSPs would be 
necessary around the block to return the runoff volumes to 
its 2004 development condition. It is critical to recognize 
that the minimum 4 SSPs are only returning runoff rates 
and volumes to previous condition. Eight SSPs would be 
required to provide the WQCV for the block; therefore the 
development from 2004 to 2014 would trigger up to an 

Single Block Redevelopment Impacts on Water Quality
Indicator (1)

Imp
48%

(2)
Imp
52%

%
Change
(1 to 2)

(3)
Imp
55%

%
Change
(1 to 3)

Runoff (cf/yr) 77300 82500 7% 86700 12%

Q2 (cfs) 3.4 3.6 6% 3.8 12%

TSS (lb/yr) 390 430 10% 460 18%

Phosph (lb/yr) 1.7 1.8 8% 1.9 14%

Nitrogen (lb/yr) 14 15 9% 16 17%

Zinc (lb/yr) 0.3 0.3 9% 0.3 16%

Copper (lb/yr) 0.1 0.1 6% 0.1 10%

E.Coli (bill cfu/yr) 50 53 6% 57 14%

43rd Ave.

B
ry

an
t S

t.

42nd Ave.

A
lc

ot
t S

t.

streetside stormwater planters = $300,000

streetside stormwater planters = $200,000
Approximate Costs:

4
6

Special Project: Sunnyside and Berkeley Case Studies

additional 6 SSPs.  The NPV costs for installing 4 SSPs to mitigate impacts of DCIA development are approximately $200,000. 
The NPV costs for installing 6 SSPs to mitigate impacts of DCIA development are approximately $300,000. 

[ Minimize Directly Connected Impervious 
Areas (MDCIA) ]

B
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Low Impact Development at a Residential Scale
There are a variety of ways that residents can help reduce or mitigate impervious surfaces and improve water quality at the 
site-scale, including:

Rain gardens are depressed landscapes areas that collect rain water from a roof, driveway or street and allow it to 
soak into the ground. Planted with grasses and flowering perennials, rain gardens can be cost-effective way to reduce 
runoff and filter pollutants. Added benefits include habitat for butterflies, songbirds, and other wildlife.  

Rain Barrels capture water from a roof and hold it for later use such as lawns, gardens, or indoor plants. Collecting 
stormwater in rain barrels reduces stormwater runoff and associated pollutant loads, preventing them reaching local 
surface waters. 

Permeable Pavements allow runoff and snowmelt to seep through the surface to underlying layers of soil and 
gravel. In addition to reducing runoff, permeable pavement helps filter pollutants and trap suspended solids.

Green Roofs are a vegetative layer grown on a rooftop that slow and filter stormwater runoff. Green roofs also provide 
a cooling effect by providing shade, cooling the roof surface and surrounding area through evapotranspiration, and 
acting as an additional layer of insulation. 

RAIN GARDENS RAIN BARRELS

GREEN ROOFSPERMEABLE PAVEMENT
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5.6 Valverde

Valverde Land Uses

ROW/Other  
26% 

Industry
6% 

Residential
37% 

Commercial
23% 

Open Space
8% 

The Valverde water quality map unit is located in west 
Denver and generally overlaps with Basin 0064-02 
(Valverde) in the City and County of Denver Storm Drain 
Master Plan (SDMP). The basin drains to the South Platte 
River between 4th Avenue on the north and Sanderson 
Gulch on the south. The western boundary of the basin is 
Morrison Road. The basin consists of 1,694 acres (2.65 
square miles). Much of the upper basin is comprised 
of residential neighborhoods, while the lower portion is 
mostly commercial or industrial along the South Platte 
River. An existing overflow detention basin is located in 
West-Bar-Val-Wood Park located at W. Bayaud Avenue 
and S. Tejon Street. The storm drain infrastructure 
consists of a network of trunk lines and laterals including 
fifteen outfalls. Drainage from the basin is constrained by 
the South Platte River floodplain, which parallels the west 
side of the river throughout the basin and has minimal 
topographic relief. BluePrint Denver shows Federal 
Boulevard, Alameda Avenue, and Morrison Road subject 
to change, along with some of the commercial/industrial 
areas adjacent to the South Platte River. Currently, a 
significant portion of the drainage basin (55% of the 
tributary area) outfalls through a 9-ft x 4.5-ft box culvert at 
W. 4th Avenue and Vallejo Street.

Alameda Avenue and Federal Boulevard, two major arterial streets within 
the Valverde Basin, are streets where green infrastructure can not only 
enhance stormwater management but can also be used to slow traffic and 
improve safety.

The eastern boundary of the Valverde Basin consists of heavy industry 
and park space adjacent to the South Platte River.

Basin Snapshot
Overall Score 67
Primary Sub-Score 50
Highest Primary 
Sub-Scores

Average annual pollutant loads
• Bacteria (5/6)
• Phosphorous (5/6)
• Nitrogen (5/6)

Monitoring 
• Nitrogen (4/4)
• Phosphorous (4/4)
• TSS (4/4)

Existing % Treatment (8/10)
Future Development (5/5)

Secondary Sub-Score 17
Highest Secondary 
Sub-Scores

Park Density (5/5)
Socio-Economic (5/5)

NOTES: Adding new parks or expanding existing parks 
could provide an opportunity to improve water quality while 
simultaneously improving access to green space in this area. 
The high socio-economic score indicates that residents may 
not have financial means to construct/install their own rain 
gardens or other private green infrastructure

ALAMEDA

FEDERAL

Source: GoogleSource: Google
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EXISTING CONDITIONS

Sub-Collection System
 38-44 High
 36-38 Medium-High
 32-36 Medium
 27-32 Medium - Low 
 <=27 Low

 Existing Water Quality Pond
 Existing Treatment 
 MS4 Outfall (27) N
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BMP OPPORTUNITIES
Regional and Sub-Regional Opportunities
 City-Owned Parcels
 High Opportunity Parks
 Medium Opportunity Parks

Green Street Opportunities
 High Water Quality Opportunities
 Water Quality Opportunities

 Opportunities
 Concepts
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D 



[valverde opportunities]

park opportunities
High Potential Park Opportunities: 
• Aspgren Park
• Milstein Park
• Sanderson Gulch 

Medium Potential Park Opportunities: 
• Valverde Park

New water quality facilities in parks will be considered if they do not impact 
or limit park use or function. All park related projects will require further 
study, approval by the Department of Parks and Recreation (DPR), and a 
public involvement process.  The designer must work with Denver Parks 
Planning during all phases to ensure compliance with DPR standards and 
specifications. The Forestry Office must also be consulted.

• Vanderbilt Park
• West-Bar-Val-Wood Park
• Utility Corridor

• Overland Pond Park

3

1

2 Knox Court
Proposed: Green Infrastructure and Bike Improvements

Tejon Street
Proposed: Green Infrastructure and Bike Improvements

Munroe Alley
Proposed: Green Alley

existing example: Avalon Alley in L.A. 
before green alley improvements 

bmp cross-sectionplanned bumpouts for Knox Ct. 
from Knox Court Bike Blvd Study

existing proposed example

example: Avalon Alley in L.A.
after green alley improvements 

Source: www.oncentral.org Source: www.estormwater.com

green streets
5.54 miles | high priority green street opportunities
0.30 miles | green street opportunities

The process to identify site-scale opportunities (Section 4.4) 
resulted in a network of green street opportunities in each basin. 
Streets projects were considered high priority if potential partner 
opportunities exist and/or the project would offer significant 
water quality benefits. While streets represent one of the largest 
sources of urban stormwater pollution, they also represent 
one of the best opportunities for the installation of green 
infrastructure.  Practices suitable for use within the right-of-way 
are illustrated in Denver’s Ultra-Urban Green Infrastructure 
Guidelines: www.denvergov.org/greeninfrastructure.

Source: CCD’s Ultra-Urban Green Infrastructure Guidelines

Source: www.mychicagogreen.org/gi-toolbox/
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The Alameda Ave at Platte River Drive project is a proposed sub-
regional BMP treating 82 acres upstream of an outfall to the South 
Platte River. The best management practice (BMP) selected for this 
location is an extended detention basin (EDB) and could provide 
100% of the water quality capture volume (WQCV) for the upstream 
tributary area, which gives it a BMP Opportunity score of 64 in one 
of Denver’s high priority basins. The dominate land uses upstream 
include residential and street right-of-way.

In addition to the water quality benefits supplied by the project, it 
provides valuable habitat in close proximity to the South Platte River, 
as well as numerous educational opportunities for trail and park 
users. It softens the edge between adjacent industrial areas and the 
river corridor.

Planning and Partner Considerations
Multiple parcels make up the project and are owned by Denver 
and CDOT. Denver Parks and Recreation (Parks) and CDOT 
should be consulted early in the preliminary design phase for buy-
in and partnership opportunities. Potential funding from CDOT’s 
Mitigation Pool Program could be explored as this facility could 
treat approximately 4.5 acres of CDOT right-of-way from Alameda 
Avenue.

Design Considerations
Runoff from the tributary area is delivered by an existing 48-in 
storm drain pipe, which will outlet via a headwall into the bottom 
of the EDB. The project proposes to divert the water quality capture event as well as all dry weather flows. The bottom 2-ft 
of the EDB/WC could provide approximately 2 ac-ft of WQCV and could be drained via a subsurface drainage system. 
However, a subsurface drainage system may be impractical because of the proximity to the river and the potential for elevated 
groundwater levels as well as ordinary high water levels in the river. If a sub-drain system is impractical (as is assumed in this 
concept plan), a series of outfall structures with restriction plates, weirs, or other devices could be used to ensure adequate 

Project Snapshot
Project Location | Alameda and South Platte River Drive

Site Owner  | CDOT

Site Land Use  | Commercial

Site Area (AC) | 1

Proposed BMP Type | Bioretention

Total Tributary Area (AC) | 81

Required WQCV (AC-FT) | 1.5

Available Storage Volume (AC-FT) | 1.5

Additional WQCV Needed Upstream (AC-FT) | None

Dry Weather Flow Treatment Possible | Yes

Basin Score | 67

Sub-basin Score | 40

BMP Opportunity Score | 46

Water Quality Impacts
Trib. Area Domin. Land Use Residential

Trib. Area Composit Imp 56%

Indicator (Totals) Influent Effluent Reduct.

Flow (ac-ft/yr) 39 28 30%

TSS (lb/yr) 7.6 - 18.9 2.3 - 4.4 40 - 80%

Phosph (lb/yr) 26 - 39 16 - 21 30 - 50%

Nitrogen (lb/yr) 210 - 390 140 - 220 30 - 40%

Zinc (lb/yr) 10.1 - 19.2 2.6 - 5.2 30 - 100%

Copper (lb/yr) 1.8 - 3.7 0.5 - 1.0 40 - 90%

E.Coli (bill. cfu/yr) 560 - 1100 90 - 350 30 - 40%

[ Alameda Ave. and South Platte River Drive]A



detention times. A more detailed site investigation should be completed as part of a preliminary design report to determine outfall 
elevations, soil conditions, and other pertinent BMP design parameters. The bottom of the EDB may be constructed with select 
media per the UDFCD Volume 3 guidelines pending the outcome of in-situ investigations. During moderate storm events (greater 
than a 2-year event but less than a 50-year event) the EDB could fill above the 4-foot level, perhaps as high as 6-foot depending 
on grades and provide regular detention. The EDB should be constructed with an overflow weir and channel/pipe, which will 
function in large storm events and will convey flows under the South Platte River Dr.
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Tributary Area

ROW/Other  
28% 

Industry
13% 

Residential 
39% 

Com.
18% 

Open Space
2% 

Storm Drain Pipe
Pond
Existing Treatment

EXISTING

PROPOSED
EDB
SDMP 2014 Proposed 
Improvement

Tributary Area 
Storm Drain Pipe
Diversion Structure

TRIBUTARY AREA

PROJECT DETAIL



page 76

The Aspgren (Clifford) Park and Exposition Avenue extension retrofit 
project is a proposed sub-regional BMP treating a medium sized 
upstream area (93-acres) at the northwest corner of Lipan St and 
Exposition Avenue. The proposed BMP selected for this location is 
a bioretention basin and could provide 100% of the water quality 
capture volume (WQCV) for the upstream tributary area, which gives 
it a BMP Opportunity score of 48 in a high priority sub-basin. The 
dominate land uses upstream is residential. 

Chase drains in Exposition Ave and Lipan St will divert the water 
quality capture event flows to the first bioretention BMP in Aspgren 
Park. This initial bioretention pond would be small and shallow since 
it would only treat a small tributary area of one acre. The park offers 
enough lateral space so side slopes could be gradual, which would 
soften the overall depth of the facility. The second bioretention basin 
is proposed within the existing Exposition Ave right-of-way east of 
Lipan St. Based on aerial imagery the adjacent junk yard has placed 
items within the “paper” right-of-way. This area could be cleaned up 
and retrofitted into a linear bioretention basin which would accept 
flows from Lipan St and treat them prior to entering the existing 
27-in storm drain under the railroad tracks. The area could also 
include a linear park and trail connectivity to the South Platte River 
Trail pending a pedestrian crossing at the railroad tracks. Though 
this trail crossing would be challenging, improving connectivity at 
this location would help the large residential area to the south and 
west of the site without needing to use the Mississippi Ave crossing. 
However, if the “paper” right-of-way proved to be infeasible an alternative would be to construct an EDB behind the City owned 
building at 719 Jason St. The open field could be retrofitted to an EDB with diversions from and to the existing 30-in storm 
drain immediately adjacent to the property.

Planning and Partner Considerations
The area is currently a dedicated park and no additional private parcel acquisitions are anticipated. Denver GIS indicates 

Project Snapshot
Project Location | Aspgren (Clifford) Park

Site Owner  | CCD

Site Land Use  | Parks and Open Space

Site Area (AC) | 1

Proposed BMP Type | Bioretention

Total Tributary Area (AC) | 93

Required WQCV (AC-FT) | 1.28

Available Storage Volume (AC-FT) | 1.28

Additional WQCV Needed Upstream (AC-FT) | None

Dry Weather Flow Treatment Possible | Yes

Basin Score | 67

Sub-basin Score | Varies

BMP Opportunity Score | 48

Water Quality Impacts
Trib. Area Domin. Land Use Residential

Trib. Area Composit Imp 48%

Indicator (Totals) Influent Effluent Reduct.

Flow (ac-ft/yr) 39.4 18.5 50%

TSS (lb/yr) 7 - 11 1.2 - 1.9 50 -90%

Phosph (lb/yr) 31 - 44 7 - 10 60 - 90%

Nitrogen (lb/yr) 235 - 366 59 - 86 60 - 80%

Zinc (lb/yr) 5 - 10 0.9 - 2.3 30 - 100%

Copper (lb/yr) 1.4 - 2.7 0.4 - 0.7 40 - 90%

E.Coli (bill. cfu/yr) 627 - 1275 38 - 151 ~50%

[ Aspgren to Exposition ]B



that the existing right-of-way for Exposition Ave passes through the existing junk yard. Ownership records and a thorough 
survey should be completed to determine if this right-of-way can be reclaimed. Denver Parks and Recreation (Parks) should 
be consulted early in the preliminary design phase for buy-in and partnership opportunities. Furthermore, The Greenway 
Foundation located at 719 Jason St. would make a logical partner for the project.

Design Considerations
Runoff from the tributary area is delivered by the existing curb & gutter to an existing inlet at the T-intersection of Exposition 
Ave and Lipan St. The project proposes to keep the water quality capture event on the surface at this location and pass 
them over/through the proposed linear bioretention basin. The smaller bioretention basin in Aspgren Park would only treat 
a small amount of flows but would reduce the size of the linear bioretention basin. Thus the primary focus of this analysis 
is on the linear facility. The bottom 2-ft of the bioretention basin could provide approximately 0.5 ac-ft. of WQCV and could 
be drained via a subsurface drainage system. However, a subsurface drainage system may not be necessary if in-situ soils 
provide favorable infiltration  conditions. A more detailed site investigation should be completed as part of a preliminary 
design report to determine outfall elevations, soil conditions, and other pertinent BMP design parameters. The bottom of the 
bioretention basin should be constructed with select media per the UDFCD Volume 3 guidelines pending the outcome of 
insitu- investigations. A proposed 27-in return flow pipe is shown for consistency with the existing storm drain pipe, however it 
is acknowledged that a 30-in pipe would more than likely be constructed. 
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The overall length of the proposed linear 
bioretention basin is 350-ft and is important to 
note since the bottom area of the bioretention 
basin could not meet the UDFCD criteria of 2% 
of the upstream tributary area. A more detailed 
analysis should be conducted on the upstream 
tributary residential area to determine the 
connectivity of the drainage system (level 0, 1, or 
2) since this could affect the required BMP size.
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This regional BMP project could treat up to 745-acres of tributary 
area. The proposed BMP selected for this location is an EDB with 
a bioretention bottom and could provide the entire WQCV of the 
upstream tributary area. The proposed EDB could provide 10.4 
ac-ft of volume which would also satisfy a portion of the EURV in 
primarily existing athletic fields. The dominant upstream land use 
is residential and the parcel received a score of 52 in a high priority 
sub-basin. 

In addition to the water quality benefits supplied by the project, 
it provides significant flood attenuation for the minor storm. The 
park currently provides this flood attenuation benefit but could be 
increased to fully capitalize the opportunity. In addition, a multi-use 
facility offers many opportunities for youth and adult education on 
water quality and flooding problems.

Planning and Partner Considerations
The area is currently a dedicated park and no additional private 
parcel acquisitions are anticipated. Denver Parks and Recreation 
and the Colorado Department of Transportation (CDOT) should 
be consulted early in the preliminary design phase for buy-in and 
partnership opportunities. Potential funding from CDOT’s Mitigation 
Pool Program could be explored as this facility could treat up to 25 
acres of CDOT right-of-way from Federal Blvd and Alameda Avenue. 

Design Considerations
Currently the field area often becomes inundated during/after large storm events. The field acts as surplus storage during a storm 
event with runoff backing up into the park, but only when flows exceed the downstream pipe capacity. This project proposes to 
divert low flows which currently bypass the park completely. The BMP would be constructed off-line, but could still treat dry weather 
flows with the use of a diversion weir in the existing 48-inch storm drain in Cedar Ave as well as a modification of the diversion 
structure in Bayaud Avenue. 

Project Snapshot
Project Location | West-Bar-Val-Wood Park

Site Owner  | CCD & 

Site Land Use  | Parks and Open Space

Site Area (AC) | 13

Proposed BMP Type | EDB

Total Tributary Area (AC) | 745

Required WQCV (AC-FT) | 10.4

Available Storage Volume (AC-FT) | 10.4

Additional WQCV Needed Upstream (AC-FT) | None

Dry Weather Flow Treatment Possible | Yes

Basin Score | 67

Sub-basin Score | 34

BMP Opportunity Score | 52

Water Quality Impacts
Trib. Area Domin. Land Use Residential

Trib. Area Composit Imp 49%

Indicator (Totals) Influent Effluent Reduct.

Flow (ac-ft/yr) 319 150 50%

TSS (lb/yr) 57 - 92 10 - 16 70 - 90%

Phosph (lb/yr) 240 - 331 54 - 76 70 - 80%

Nitrogen (lb/yr) 2030 - 2950 500 - 700 50 - 80%

Zinc (lb/yr) 39 - 77 8 - 18 50 - 100%

Copper (lb/yr) 11 - 20 3 - 6 50 - 90%

E.Coli (bill. cfu/yr) 3380 - 7070 540 - 2140 37 - 70%

[ West-Bar-Val-Wood Park ]C
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Pre-treatment forebays and/or trash interceptors are 
critical to prevent large trash and debris from entering 
the primary areas of the park and preventing the bio-
filtration media from getting clogged. Typically, UDFCD 
recommends a bottom area of a filtration BMP to be at 
least 2% of the tributary impervious area. This project 
proposes to provide approximately 1%, which may require 
more frequent maintenance. A sub-drain system under 
the basin would allow it to drain in 12 hours and still make 
it available for athletic functions within 24 hours without 
damaging the grass. Similar multi-purpose fields and 
basins have been constructed throughout the country and 
are excellent ways of fully capitalizing on limited space. 

A key design element is the use of sand grown sod 
instead of conventional sod along the bottom of the basin. 
Sand grown sod allows for a higher infiltration rate through 
the bottom of the basin and into the sub-drain system. The 
high infiltration rate is critical for opening the field after 
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a rain event while minimizing the damage that could be 
caused by using the field immediately after a rain storm. 
The forebay and low flow channel keep the field playable 
during dry periods while utilizing the full field during storm 
events. An overflow bypass ensures the rest of the project 
site can remain usable immediately after storm events.

A detailed hydrological analysis should be conducted 
during the preliminary design phase to determine the 
available capacity of the 60-in storm drain in Tejon Street. 
since the project proposes to divert flows from the Cedar 
Ave system to the Tejon St system. Ultimately the two 
systems join approximately 1600-ft north of the project 
site, thus a sizing issue is not anticipated; however 
the 1600-ft of 60-in storm drain in Tejon St. could be 
negatively impacted.
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Federal Boulevard is a critical north-south link on Denver’s 
west side connecting people to local cultural districts and 
regional destinations via transit, vehicles, walking and 
cycling. In addition to accommodating travelers, Federal 
Boulevard passes through 21 registered neighborhoods 
whose communities represent English, Spanish, 
Vietnamese, and Somali-speaking residents, a number 
of community, city and regional parks, and a plethora of 
cherished local businesses.

In March 2017, Denver released the Federal Boulevard 
Corridor Plan: Opportunities and Implementation Report 
which established a vision that “Federal Boulevard will 
be a very well-connected multi-modal and high capacity 
Boulevard that supports and celebrates diverse local 
business, residents, cultures, natural resources and 
community. Traveling the corridor will be safe, easy, and 
comfortable for all modes of transportation.” The report 
creates a framework for Federal Boulevard that prioritizes 
safety for ally modes of transportation and integrates the 
different modes to support ease of travel. Additionally, this 
framework provides a vision for unifying the aesthetics 
of Federal Boulevard to create a parkway for the 21st 
century on Denver’s west side. Green infrastructure plays 
an important role in this framework and is recommended 
as tool to help achieve numerous conditions:
• Quality public realms
• Improved transit stops
• Unique destinations and creative districts
• Reduced street racing
• A green parkway

Federal Boulevard is one of the City of Denver’s 35 
streets designated as a parkway or boulevard. There are a 
number of opportunities along Federal that could be used 
to reference the Boulevard’s history as a parkway and 
signal it’s evolution as a significant, multi-modal, urban 
street. Though the overall vision for the corridor includes 
a defined cross-section, the City encourages all public 
and private projects on the corridor to seek opportunities 
to “green the street” in the near term. The report provides 
recommendations for potential projects that could help 
achieve this including working with BIDs, revising the 
City’s development review guidance, developing new 
zoning districts, and planting trees when new ROW is 
acquired.

[ Federal Boulevard Corridor Plan ]D

Greening the Parkway

Source: Federal Blvd Corridor Study, 2016
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The Federal Boulevard Corridor Plan: Opportunities and 
Implementation Report  emphasizes the importance of 
ensuring the public realm provides a quality experience 
for all users. In Commercial and Cultural Districts, this 
means wide, shaded sidewalks equipped with amenities 
like benches to give pedestrians, visitors, and customers 
the opportunity to linger. Green infrastructure can play 

West Denver Renaissance Collaborative 
(WDRC)
WDRC is a collective impact organization integrating the 
efforts of the community members, public agencies, non-
profits, and foundations working to create and implement a 
model for resilient urban regeneration in West Denver. 

WDRC Objectives include:
• Grow local capacity, expertise, and leadership
• Leverage existing assets and the work of local partners 

and leaders
• Identify integration strategies, investments and projects 

that benefit more than one form of capital, scale across 
neighborhoods, and cross sectors

• Support upward mobility in place
• Increase social durability (the economic, social, 

educational, political and cultural threads that 
positively reinforce residents connection to their home, 
neighborhood and community)

• Model inclusiveness and an approach that integrates 
culture, art, natural resources and food in sustaining a 
strong and healthy community

WDRC will be an important partner in efforts to revitalize the 
Federal Boulevard Corridor. WDRC Focus Neighborhoods

an important role in creating these quality environments 
by adding green space, shade, and acting as a buffer 
between vehicular traffic and pedestrians. The report 
recommends that residential areas along the corridor 
maintain the quality and character of Federal Boulevard by 
also implementing consistent sidewalks and planted buffer 
zones. 

COMMERCIAL AND CULTURAL DISTRICTS RESIDENTIAL DISTRICTS

Green Infrastructure and Public Realm Objectives

Source: Federal Blvd Corridor Study, 2016 Source: Federal Blvd Corridor Study, 2016
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5.7 Weir Gulch
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The Weir Gulch water quality map unit is located in west 
Denver and generally overlaps with Basin 4900-01 (Weir 
Gulch) in the City and County of Denver Storm Drain 
Master Plan (SDMP).  Much of the Weir Gulch Basin is 
located to the west and upstream of the City and County 
of Denver. The upper basin originates near Alameda 
Parkway and Green Mountain Drive in Lakewood. The 
portion of the basin located within the City and County 
of Denver is east of Sheridan Boulevard and generally 
lies as a long, narrow basin following the drainageway 
between the W. Center Drive / S. Sheridan Boulevard 
intersection at the southwestern end to the outfall at the 
South Platte near 9th Avenue at the northeastern end. The 
1st Avenue Tributary and Dakota Avenue Tributary are 
two drainageways which outfall to Weir Gulch within the 
Denver basin.

Weir Gulch has many man-made structures and is 
contained underground or in a 3-sided concrete box 
culvert open on the surface in many areas. There is 
little native riparian vegetation along these flood control 
improvements. The neighborhood has generally oriented 
their houses and yards away from the channel. Most of 
the upper and central basin within Denver is comprised of 
residential neighborhoods. The lower portion of the basin 
is made up of commercial and industrial facilities along the 
South Platte.

In 2013, an update to the 1972 Sanderson Gulch/

Weir Gulch Major Drainageway Plan (MDP) was 
initiated by Denver through UDFCD. The MDP contains 
recommended improvements to Weir Gulch, as well as 
the First Avenue and Dakota Avenue Tributaries including 
water quality improvement elements which can be 
incorporated with flood control facilities. 

Since much of the park space for the basin is located 
along Weir Gulch there are several multi-purpose 
opportunities in which overall park space could be 
increased while simultaneously improving water quality 
and reducing community flood hazards. The Weir Gulch 
MDP outlines many of these opportunities. 

Weir Gulch serves as the defining 
natural feature of this basin and 
helps convey stormwater from 
surrounding neighborhoods to the 
South Platte River. Improvements 
to the gulch are primarily 
constrained by the stable nature of 
the surrounding residential areas. 

Basin Snapshot
Overall Score 70 

Tied for highest of any map unit

Primary Sub-Score 55
Highest Primary 
Sub-Scores

Average annual pollutant loads
• Bacteria (5/6)
• Phosphorous (5/6)
• Nitrogen (5/6)

Existing % Treatment (8/10)
Future Development (5/5)

Secondary Sub-Score 15
Highest Secondary 
Sub-Scores

Park Density (5/5)
Socio-Economic (5/5)

NOTES: Since nearly 80% of the basin is comprised of 
residential and right-of-way land uses, a green street 
approach may be the most effective in addressing water 
quality in a long term, sustainable manner. 

Source: Google
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Sub-Collection System
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[weir gulch opportunities]

Weir Gulch Improvements

1st Ave: Retrofit Existing Buffered Bike Lane
Proposed: Green Gutter

8th Ave
Proposed: Bioswales and Stormwater Planters

existing proposed proposed cross-section

proposed

existing proposed proposed cross-section

3

1

2

green streets
5.42 miles | high priority green street opportunities
1.81 miles | green street opportunities

The process to identify site-scale opportunities (Section 4.4) 
resulted in a network of green street opportunities in each basin. 
Streets projects were considered high priority if potential partner 
opportunities exist and/or the project would offer significant 
water quality benefits. While streets represent one of the largest 
sources of urban stormwater pollution, they also represent 
one of the best opportunities for the installation of green 
infrastructure.  Practices suitable for use within the right-of-way 
are illustrated in Denver’s Ultra-Urban Green Infrastructure 
Guidelines: www.denvergov.org/greeninfrastructure.

park opportunities
High Potential Park Opportunities: 
• Barnum
• Barnum North 

New water quality facilities in parks will be considered if they do not impact 
or limit park use or function. All park related projects will require further 
study, approval by the Department of Parks and Recreation (DPR), and a 
public involvement process.  The designer must work with Denver Parks 
Planning during all phases to ensure compliance with DPR standards and 
specifications. The Forestry Office must also be consulted.

• Weir Gulch Marina
• Weir Gulch North
• Weir Gulch South

Source: CCD’s Ultra-Urban Green Infrastructure Guidelines

Source: Urban Waterway Study - Weir Gulch

WEIR GULCH ALTERNATIVES
Denver Urban Waterways Restoration Study 
February 8, 2016

WEIR GULCH - REACH 1- WETLAND ALTERNATIVE

Source: Urban Waterway Study - Weir Gulch

proposed cross-section
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The Weir Gulch and Irving Street retrofit project is a proposed 
regional BMP treating a large upstream area (214-acres) at the 
outfall to Weir Gulch, just upstream of Barnum Park. The best 
management practice (BMP) selected for this location is an 
extended detention basin (EDB) and could provide the entire water 
quality capture volume (WQCV) for the upstream tributary area, 
which gives it a BMP Opportunity Score of 64 in one of Denver’s 
high priority basins. Depending on baseflow conditions the BMP 
could be changed to a constructed wetland basin. The dominate 
land uses upstream include residential and right-of-way. Since 
the BMP is undersized for the tributary area it will likely have a 
reduced level of effectiveness. The pollutant reductions presented 
assume the reduced effectiveness by assuming only a portion of the 
total flows are diverted to the actual BMP. While the project won’t 
specifically separate flows, it is a reasonable assumption for the 
planning level estimates presented herein.

In addition to the water quality benefits supplied by the project, it 
provides valuable habitat in close proximity to Weir Gulch as well as 
numerous educational opportunities for trail and park users. It
expands the pedestrian corridor along Weir Gulch and improves 
connectivity to Barnum Park. The project would also look to partner 
with the Weir Gulch MDP in alleviating flooding in the area.

Planning and Partner Considerations
The project requires numerous property acquisitions along Hooker 
St at 3rd Ave. as indicated in the Weir Gulch MDP. A portion of 
the project could be constructed within the existing park limits prior to parcel acquisition. Denver Parks and Recreation and the 
neighborhood should be consulted early in the preliminary design phase. 

Design Considerations
The project has been broken into two. Project 2A would include constructing the improvements entirely within the existing 

Project Snapshot
Project Location | Weir Gulch Park at Irving Street
Site Owner  | CCD 
Site Land Use  | Park and Open Space
Site Area (AC) | 0.25
Proposed BMP Type | EDB
Total Tributary Area (AC) | 215
Required WQCV (AC-FT) | 3.8
Available Storage Volume (AC-FT) | 0.9
Additional WQCV Needed Upstream (AC-FT)     | 2.9
Dry Weather Flow Treatment Possible | Yes
Basin Score | 70
Sub-basin Score | Varies (13-43)
BMP Opportunity Score | 64

Water Quality Impacts
Trib. Area Domin. Land Use Residential

Trib. Area Composit Imp 51%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 97 87 10%

TSS (lb/yr) 15 - 24 12 - 19 13 - 20%
Phosph (lb/yr) 73 - 102 62 - 86 10 - 25%
Nitrogen (lb/yr) 540 - 850 470 - 740 10 - 20%

Zinc (lb/yr) 10 - 22 8 - 18 10 - 20%
Copper (lb/yr) 3 - 6 3 - 5 10 - 20%

E.Coli (bill. cfu/yr) 370 - 740 210 - 740 0 - 10%

[ Weir Gulch Park & Irving Street ]A
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Denver Park limits.  Project 2B represents the possible 
ultimate condition which mirrors the Weir Gulch MDP 
and necessitates parcel acquisition. Because of this 
phasing the initial EDB would be undersized for the 
upstream tributary area. Runoff from the tributary area is 
delivered by an existing 54-in storm drain pipe, which will 
outlet via a headwall into the bottom of the EDB. Since 
the first phase of the EDB is undersized only smaller 
storms can be accommodated in the EDB. For example, 
if the basin were sized for the entire WQCV it would 
fill up after/during a 0.5-in rain event. Thus, the overall 
efficacy would like likely be reduced until the second 
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PROJECT DETAIL - 2A

phase could be constructed. The bottom 4-ft of the EDB 
could provide approximately 0.9 ac-ft of volume which is 
approximately 25% of the required WQCV of 3.8 ac-ft. A 
more detailed site investigation should be completed as 
part of a preliminary design report to determine outfall 
elevations, soil conditions, and other pertinent BMP design 
parameters. The bottom of the EDB may be constructed 
with select media per the UDFCD Volume 3 guidelines 
pending the outcome of in-situ investigations. The EDB 
should be constructed with an overflow weir and channel, 
which will function in large storm events and will convey 
flows under the trail.
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[ Denver Housing Authority - Sun Valley ]B

The Denver Housing Authority (DHA) constructs model sustainable developments for a mixed-income population and has 
transformed public housing in Denver by creating vibrant, revitalized, transit-orientated, green communities. Benedict Park 
Place has been praised as a cutting edge model for sustainable development that included rehabilitation of the Thomas Bean 
Towers, reconnecting the street grid, extensive green building design, solar panels, and a geothermal system. Stormwater 
management and water quality was thoughtfully integrated 
into the design with permeable pavers installed in the parking 
areas and bioswales near units to slow and filter stormwater 
runoff.

Another model for sustainability is DHA’s Mariposa District 
which was awarded the U.S. Environmental Protection 
Agency’s 2012 National Award for Smart Growth Achievement 
in the Equitable Development category.  This prestigious 
award is given to initiatives that protect the health and 
environment of communities while also strengthening local 
economies. Green infrastructure elements were integrated 
into the project including bioretention 
and stormwater tree trenches within 
the right-of-way which will reduce 
stormwater flows by 80%.

Next up, the City and County of Denver 
and the Denver Housing Authority will 
transform the Sun Valley neighborhood 
into another cutting edge model for 
a healthy, sustainable, and equitable 
community at the neighborhood scale 
in Sun Valley.  Sun Valley is looking 
to employ district-scale strategies 
for energy and water which allows 
for a more integrated and optimized 
infrastructure service approach.  By Rendering for the Mariposa District

Benedict Park Place using permeable pavers and rain gardens near 
units to treat stormwater runoff

Source: Sun Valley Master Plan

Source: Sun Valley Master Plan, 2016

Source: Wenk Landscape Architecture and Planning
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WHAT IS A ‘BUMPOUT STORMWATER 
PLANTER’? HOW DOES IT WORK?
Streets not only carry cars from one place to 
another but they also help carry stormwater (or 
rainwater from a storm) when it rains. On a regular 
street, stormwater fills up the gutters and the water 
goes down a drain and into pipes. These pipes 
either lead to a facility where the water is treated 
or directly into our lakes and rivers. The problem is 
that stormwater can be dirty, picking up chemicals 
and trash from the street, and this can negatively 
effect streams, rivers, and wildlife.
 
A bumpout stormwater planter is a basic way 
to help clean stormwater using plants and soils 
before stormwater drains into streams and rivers. 
Here’s how they work:
• Stormwater fills the gutter and instead of 

going down a drain, it enters the storwmater 
planter through inlets. 

• The planter fills with water and native plants 
begin to absorb the water. Through this 
process, the plants remove many of the 
chemicals that make the water unsafe. The 
soils also minimize harsh toxins. 

• As the water slowly drains, the water is 
cleaner and the plants are watered. 

Public outreach materials: 

using a district stormwater approach, the community can 
benefit from increased greenspace and place-making, 
while the developer may reduce capital and operating 
costs by 10-20%.

Eco-District Stormwater Approach 
A district stormwater system collects stormwater runoff 
from multiple properties, conveys it to a centralized 
stormwater/green infrastructure facility for treatment and 
infiltration, and then discharges any treated stormwater 
overflows to the storm drain system. As part of the city’s 
commitment for Sun Valley to be an Eco-District, a 
deliberate effort was made to make the streets and park 
spaces as innovative and green as possible including the 
use of bioswales and bumpout stormwater planters along 

roadways. A proposed citywide demonstration wetland and 
innovation center will take a prominent place in Riverfront 
Park, where residents and visitors can learn more about 
green infrastructure and the health of Weir Gulch and the 
South Platte River.    

Source: Felsburg, Holt & Ullevig Inc.

Source: Sun Valley Master Plan, 2016
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The Westwood neighborhood is located in southwest Denver, falling within the Weir 
Gulch (high priority), Valverde (high priority), and Sanderson Gulch  (medium-high 
priority) water quality basins. Westwood is primarily residential with industrial and 
commercial corridors located along the perimeter on Sheridan, Federal, and along 
Morrison Road which cuts diagonally through the neighborhood. 

High crime and obesity rates make safety and health major concerns for residents. 
In 2016, the Department of Public Health and Environment released a Health Impact 
Assessment (HIA) for the Westwood neighborhood. Key findings from the assessment 

Special Project
[ Green Infrastructure in Westwood ]C

= WESTWOOD

include a strong need for access to more green space and for safer routes and multi-modal corridors throughout the 
neighborhood. Building off the HIA recommendations and after an in-depth public engagement process, the Community 
Planning and Development Department released an update to the Westwood Neighborhood Plan. The plan included 
numerous recommendations for creating a connected, celebrated, resilient and healthy neighborhood. It outlined a strategy 
for establishing a network of green streets, enhanced alleys and an overall neighborhood greenway that emphasizes green 
infrastructure as an important tool in creating this network. 

Westwood 
Neighborhood Map 
with Recommended 
Projects:
The plan overview 
presents the broad, 
foundational components 
for Westwood’s 
continued evolution 
into a connected, 
celebrated, resilient , 
and healthy Westwood. 
The neighborhood 
already has numerous 
assets - a number of 
existing natural areas 
and open spaces, unique 
cultural destinations, 
multiple schools and early 
education centers, and 
a relatively connected 
street network. The 
strategies detailed in 
the neighborhood plan 
build upon these unique features to create a fully interconnected, vibrant and well-
designed urban fabric with multiple opportunities for community enhancement and 
investment.  Key elements of the plan are highlighted in the map above. 

Map from the Westwood Neighborhood Plan
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Cool Connected Westwood

VISION: Cool Connected Westwood (CCW) 
is a coalition of partners dedicated to working 
collaboratively with Westwood residents to 
realize community-prioritized changes to the 
places where people live, work and play in 
Westwood. 

CCW has adopted the “Via Verde” route as 
way to connect  and promote existing and 
proposed projects throughout the Westwood 
neighborhood.

CCW GOALS:
1. Include the community in decision making.
2. Work collaboratively, across City 

departments and non-profit organizations, 
to implement projects that improve the 
quality of life for Westwood residents.

3. Realize positive benefits for the health, 
safety, economy, and sense of community 
in Westwood. 

SCOPE: Cool Connected Westwood identifies 
built environment projects that improve water 
quality, decrease flooding, improve tree canopy, 
encourage walking and biking, and increase 
access to quality outdoor spaces for recreation. 
Projects are diverse and reflective of priorities 
outlined in Westwood’s Neighborhood Plan 
and other community based planning efforts. 
Current and potential projects include green 
alleys/complete streets, pedestrian and bicycle 
infrastructure, tree planting, stormwater 
improvements, parks and trails. Cool Connected 
Westwood also connects the community, 
especially youth, to projects and places through 
educational, recreational, and stewardship 
programs. 

These designated streets will integrate green-
infrastructure with bicycle and pedestrian infrastructure 
to enhance Westwood natural environment, while 
providing safe and celebrated connections to 
neighborhood destinations and to the regions. 

Through design and implementation of enhanced 
alleys, green streets, and enhanced green spaces, 
a connected greenway can be created that links key 
destinations and fosters a unique sense of identity for 
the neighborhood. 

The transformation of typically utilitarian spaces into 
opportunities for enhanced connectivity, recreation, 
placemaking, and green infrastructure will enhance 
safe mobility along with having a positive impact on the 
health of the neighborhood. 

Safe, multi-modal mobility will connect Westwood’s 
cultural, recreational, economic, and educational 
destinations. These existing and planned destinations 
all contribute to a celebrated neighborhood. 

While currently carrying high amounts of vehicular and 
transit traffic, these streets can be transformed into 
safe, multi-modal corridors, connecting neighborhood 
serving retail, cultural and educational institutions, and 
mixed use development. 

Existing open spaces will be enhanced and better 
connected to provide opportunities for active and 
passive recreation, community celebrations, and a 
connection to nature. 

Key Streets

Open Spaces

Enhanced Alleys

Neighborhood 
Destinations

Green Streets

Neighborhood 
Greenway

Role of Green Infrastructure in the Plan
The plan explicitly recognizes the multi-purpose nature of green 
infrastructure and that the benefits of green infrastructure extend 
beyond water quality to include improved air quality, reduced flooding 
risks, urban heat island effect mitigation, reduced energy demands, and 
enhanced community livability. As such, green infrastructure practices 
are recommended throughout the plan to help achieve the goals of 
connected, celebrated, resilient and healthy. 

The plan also recognizes that overlapping interests and goals exist 
between the bicycle, pedestrian, parks, and green infrastructure plans 
and thus encourages collaboration in identifying and funding projects 
so that multiple goals can be met and diverse funding sources can 
be utilized. As an example, the plan recommends utilizing green 
gutters, tree trenches, stormwater planters, and green alleys as 
tools for achieving safer pedestrian and bicycle links throughout the 
neighborhood. 
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University of Colorado Student Project
In the spring of 2016, a Praxis Studio course from 
the University of Colorado, Boulder’s Program 
in Environmental Design studied the Westwood 
Neighborhood. The project aimed to provide 
recommendations for implementing a “Via Verde” 
that would connect and enhance green infrastructure 
throughout the neighborhood. The student’s 
reviewed numerous planning efforts related to the 
neighborhood, including the Neighborhood Plan 
and Health Impact Assessments that were both 
completed for the Westwood Neighborhood in 
2016.  Students also met with residents on several 
occasions to better understand the community vision 
for Westwood. 

In the end, students developed over 19 
recommended green infrastructure improvements 
throughout Westwood that can be linked together to 
create a unique pedestrian network they called the 
“Via Verde.” 
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Via Verde 
When taken together, the recommended project sites form 
a continuous pedestrian network of green infrastructure 
typologies that ultimately became the basis for the “Via 
Verde.” Projects were categorized into five different typologies. 

Project Typologies:

Green Infrastructure 
Benefits

Trees Added

trees gal lons ga l lons kWh
20      15,600   15,240    1000      45 lbs 

*Total estimated energy savings after 20 years

Bio Retention Rain Interception Energy Savings Air Quality

Alleys

 So2+No2 

  Co2

4000 lbs

Green Infrastructure 
Benefits

Trees Added

trees gal lons ga l lons kWh
89      13,356   85,240    2,200      61 lbs 

*Total estimated energy savings after 20 years

Bio Retention Rain Interception Energy Savings Air Quality

Residential
Streets

 So2+No2 

  Co2

4,000 lbs

Green Infrastructure 
Benefits

Trees Added

trees gal lons ga l lons kWh
300    30,000  100,000   7600      130 lbs 

*Total estimated energy savings after 20 years

Bio Retention Rain Interception Energy Savings Air Quality

Schools
Parks &
Open Space

 So2+No2 

  Co2

9200 lbs

Green Infrastructure 
Benefits

Trees Added

trees gal lons ga l lons kWh
244     200k      227k     4700      187 lbs 

*Total estimated energy savings after 20 years

Bio Retention Rain Interception Energy Savings Air Quality

Utility
Corridors &
Infrastructure

 So2+No2 

  Co2

21k lbs

Green Infrastructure 
Total Benefits

Trees Added

trees gal lons ga l lons kWh
800     400k     500k     17,500     500 lbs 

*Total estimated energy savings after 20 years

Bio Retention Rain Interception Energy Savings Air Quality

Via Verde 
Trail 

 So2+No2 

  Co2

 47k lbs

Mainstreets

Alleys

Residential 
Streets

Schools, 
Parks, & 

Open Spaces

Utility 
Corridors & 

Infrastructure

TOTAL 

Green Infrastructure 
Benefits

Trees Added

trees gal lons ga l lons kWh
153    12,756   75,240    1992      91 lbs 

*Total estimated energy savings after 20 years

Bio Retention Rain Interception Energy Savings Air Quality

Main
Streets

 So2+No2 

  Co2

9200 lbs

*Total estimated energy savings after 20 years

Estimated Green Infrastructure Benefits 
Estimated benefits to the community if the proposed green 
infrastructure practices for each typology were implemented. 

Special Project  (Continued)
[ Green Infrastructure in Westwood ]C
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Recommended Projects: The student team recommended 19 projects in total. Below are a few highlights of these 
projects that focused on non-traditional spaces:  

PROPOSED PROJECTS
• Ada Alley

• Knapp Alley

AD
A 

 A
LL

EY

The vision for Ada Alley is to improve stormwater 
management while increasing the connectivity 
pathway within the community.  

Westwood has numerous alleys that may be 
suitable for applying one or more of the highlighted 
practices. 

PROPOSED PROJECTS
• Federal & Hazel Easement

• Tennessee & Ford Easement

• Powerline Corridor

• Morrison Crossing

• Alameda Crossing
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OVERALL STATEMENT 

This section of the Via Verde network 
spans from Ada Alley to Westwood Park.

• Morrison Crossing Placita
• 5 Bioswales, 1 Rain Garden
• 1 public skatepark
• Benches and movable seating
• Trees for shade and carbon sequestra-

tion!
• Connectivity across Morrison Road
• Colored light-up power line towers

POLICY
RECOMMENDATIONS

Allow for active use of areas underneath 
and near power line transmission towers

Require the instillation of at least one 
Green Infrastructure storm water man-
agement element per each open space 
or park area

CU Boulder Program in Environmental Design  Westwood Green Infrastructure Praxis | ENVD CeDAR + Cool Connected Westwood

Powerline Park | Section 2
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Ada Pl.

Bicycle storage and maintainance
Morrison bioswale

Shade trees 
Benches
Movable Seating

N

1 : 800 scale

1 : 200 scale

GREEN INFRASTRUCTURE 
BENEFITS (20 year average)

   Trees  Added 62          

       
   Bio Retention 88,050 gallons
 
      
    Rainfall Interception 59,954   
         gallons

        Energy Saving 1,116 KWH
 

  Air Quality (SO2  + NO2 ) 43 gal

  CO2  5,518 lbs

Morrison Placita 
Section Perspective

Morrison Placita
Blown Up Plan

Ada Alley to Westwood Park 
Plan View

Via Verde Westwood

Ada Bioswale

Ada Island Bioswale 
and Skatepark

Parking Lot Turned Stormwater 
Management Zone

This section of the Via Verde network spans from Ada Alley to Westwood Park. Recommendations include: Morrison Crossing Placita; 5 
bioswales and 1 rain garden; 1 public skate park; benches and movable seating; trees for shade and carbon sequestration; connectivity 
across Morrison Road; and colored light-up power line towers. 

Images Source: CU- Boulder Environmental Design Praxis Studio Project, 2016
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5.8 West Harvard Gulch

West Harvard Gulch Land Uses

ROW/Other  
21% 

Industry
13% 

Residential
44% 

Commercial
13% 

Open Space
9% 

The West Harvard Gulch Map Unit is comprised of 
both the West Harvard Gulch Basin and the Ruby Hill 
Basin from the SDMP and has a total drainage area 
of approximately 1,700 acres (2.7 square miles). West 
Harvard Gulch flows east through Denver to its confluence 
with the South Platte River and is generally bounded by 
Wesley Avenue on the north, Sheridan Boulevard on the 
west, Bates Avenue on the south, and the South Platte 
River on the east. The basin elevations range from 5,536 
feet to 5,250 feet. West Harvard Gulch is within the City 
of Englewood from Pecos Street to Zuni Street. The 
basin is fully developed with residential and industrial 
properties in the upper reaches and industrial properties 
in the lower reaches along the banks of the South Platte 
River. A power plant is also located in the eastern portion 
of the basin along the River. The basin is relatively steep 
with Evans Avenue and West Harvard Gulch generally 
being the low points of the map unit. The West Harvard 
Gulch channel is deeply incised and generally contains 
the 100-year floodplain. Few structures are located within 
the regulatory floodplain. The Evans system outfalls via a 
72-inch pipe to the South Platte River. Other outfalls in the 
basin include a 36-inch pipe in Warren, a 48-inchx72-inch 
RCBC in Iliff and other small local outfalls. Two existing 
detention basins are located within the upper portion of 
the basin. Detention basins are located north of Evans 
Ave, between Vallejo Street and Tejon Street, but were not 
included in the SDMP hydrological analysis.

The eastern boundary of the West Harvard Gulch basin is defined by the 
South Platte River and like other similarly situated basins, much of the 
land use adjacent to the river is comprised of major industrial properties.

West Harvard Gulch is below ground until Federal Boulevard where it is 
daylighted eastward, making its way to the South Platte River.   

FE
DE

RA
L B

LV
D

Basin Snapshot
Overall Score 68
Primary Sub-Score 56

Highest of any map unit

Highest Primary 
Sub-Scores

Average annual pollutant loads
• Phosphorous (6/6)
• Nitrogen (6/6)
• Bacteria (5/6)

Existing % Treatment  (10/10)

Secondary Sub-Score 12
Highest Secondary 
Sub-Scores

Socio-Economic (4/5)

NOTES: Only 1% of the basin is currently being treated. Also, 
the high socio-economic score indicates that residents may 
not have financial means to construct/install their own rain 
gardens or other private green infrastructure

Source: Google Source: Google
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Sub-Collection System
 35-39 High
 31-34 Medium-High
 26-30 Medium
 15-25 Medium - Low 
 <=14 Low

 Existing Water Quality Pond
 Existing Treatment 
 MS4 Outfall (21)

EXISTING CONDITIONS

N
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Regional and Sub-Regional Opportunities
 City-Owned Parcels
 High Opportunity Parks
 Medium Opportunity Parks

Green Street Opportunities
 High Water Quality Opportunities
 Water Quality Opportunities

 Opportunities
 Concepts

A 

1

2 

BMP OPPORTUNITIES

B 

N

3



[west harvard gulch opportunities]
Decatur - Green Street & Bike Boulevard 
Proposed: Green gutters and stormwater planters integrated with bike facilities

existing proposed permeable pavement

park opportunities
High Potential Park Opportunities: 
• Asbury and Tejon Park
• Frontier West
• Loretto Heights 

Medium Potential Park Opportunities: 
• Grant Frontier Park
• Harvard Gulch West
• Overland Municipal Golf Course

New water quality facilities in parks will be considered if they do not impact 
or limit park use or function. All park related projects will require further 
study, approval by the Department of Parks and Recreation (DPR), and a 
public involvement process.  The designer must work with Denver Parks 
Planning during all phases to ensure compliance with DPR standards and 
specifications. The Forestry Office must also be consulted.

South Platte River Drive
Proposed: Permeable pavement and bioretention

1

2

example of  how Decatur could be designed to 
accommodate multiple users with a green gutter

example of how green infrastructure bumpouts 
can be used to prioritize bicyclist safety

green streets
4.69 miles | high priority green street opportunities
1.61 miles | green street opportunities

The process to identify site-scale opportunities (Section 4.4) 
resulted in a network of green street opportunities in each basin. 
Streets projects were considered high priority if potential partner 
opportunities exist and/or the project would offer significant 
water quality benefits. While streets represent one of the largest 
sources of urban stormwater pollution, they also represent 
one of the best opportunities for the installation of green 
infrastructure.  Practices suitable for use within the right-of-way 
are illustrated in Denver’s Ultra-Urban Green Infrastructure 
Guidelines: www.denvergov.org/greeninfrastructure.

existing public ROW existing public ROW potential use of public ROW 

Wide Public Right-of-Way (ROW) 
Proposed: Bioretention

3

1/13/2017 Google Maps

https://www.google.com/maps/@39.6785276,105.0193878,498a,20y,359.25h/data=!3m1!1e3 1/1

Imagery ©2017 Google, Map data ©2017 Google 50 ft 

existing street conditions
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This regional BMP project could treat up to 122-acres of tributary 
area in one of Denver’s high priority basins. There are two distinct 
outfalls which can be handled separately by different BMPs. The 
upper park BMP selected for this location is an EDB and the lower 
park BMP is a grass-lined bioretention basin. Each BMP could 
provide the entire WQCV of their respective upstream tributary 
areas. The proposed EDB could provide 2.0 ac-ft of treatment 
volume in primarily existing open turf-grass areas. The dominant 
upstream land use is residential and the parcel received a score of 
47 in a medium priority sub-basin. In addition to the water quality 
benefits supplied by the project, it provides flood attenuation for 
the minor storm. The park currently provides this flood attenuation 
benefit but could be increased to fully capitalize the opportunity. In 
addition, a multi-use facility offers many opportunities for youth and 
adult education on water quality and flooding problems.

Planning and Partner Considerations
The area is currently a dedicated park and no additional private 
parcel acquisitions are anticipated. Denver Parks and Recreation 
(Parks) should be consulted early in the preliminary design phase 
for buy-in and partnership opportunities. The project also offers 
Parks the opportunity to re-program the park to better serve the 
surrounding community.

Design Considerations
The EDB would be constructed on-line, but could still treat dry 
weather flows with the use of a multi-stage outlet structure near Asbury Ave. The existing concrete low flow channel should be 
moved to the east side of the park along with a steeper slope to make the grass area more usable during dry periods. The park 
should slope up to the west to match grade and provide a relatively flat recreational area at the bottom of the EDB. A pre-treatment 
forebay is critical to prevent large trash and debris from entering the primary areas of the park and preventing the bottom of the 
EDB from getting clogged and not fully capitalizing on infiltration opportunities. Similar multi-purpose fields and basins have been 
constructed throughout the country and are excellent ways of fully capitalizing on limited space. A key design element is the use 

Project Snapshot
Project Location | Asbury & Tejon Park (upper)
Site Owner  | Denver Parks
Site Land Use  | Park
Site Area (AC) | 1.9
Proposed BMP Type | EDB
Total Tributary Area (AC) | 122
Required WQCV (AC-FT) | 2.0
Available Storage Volume (AC-FT) | 2.0
Additional WQCV Needed Upstream (AC-FT) | None
Dry Weather Flow Treatment Possible | Yes
Basin Score | 68
Sub-basin Score | Varies (29 to 33)
BMP Opportunity Score | 47

Water Quality Impacts
Trib. Area Domin. Land Use Residential

Trib. Area Composit Imp 45%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 49 35 30%

TSS (lb/yr) 10 - 16 3 - 4 60 - 80%
Phosph (lb/yr) 38 - 52 20 - 26 40 - 50%
Nitrogen (lb/yr) 340 - 470 180 - 270 30 - 40%

Zinc (lb/yr) 6 - 12 2 - 5 40 - 80%
Copper (lb/yr) 1.6 - 3.0 0.5 - 1.0 50 - 80%

E.Coli (bill. cfu/yr) 830 - 1710 110 - 420 30 - 50

[ Asbury and Tejon Park ]A



of sand grown sod instead of conventional sod along 
the bottom of the basin. Sand grown sod allows for a 
higher infiltration rate through the bottom of the basin 
and into the sub-drain system. The high infiltration rate 
is critical for opening the field after a rain event while 
minimizing the damage that could be caused by using 
the field immediately after a rain storm. The forebay 
and low flow channel keep the field playable during dry 
periods while utilizing the full field during storm events. 
An overflow bypass ensures the rest of the project site 
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Tributary Area

ROW/Other  
21% 

Residential 
41% 

Commercial
32% 

Open Space
6% 

PROJECT DETAIL

TRIBUTARY AREA

Storm Drain Pipe
Pond
Existing Treatment

EXISTING
Tributary Area 
Storm Drain Pipe
Diversion Structure

PROPOSED
Channel
EDB
Bioretention

can remain usable immediately after storm events. A 
detailed hydrological analysis should be conducted during 
the preliminary design phase to determine the available 
capacity of the 48-in storm drain under Asbury Ave. The 
multi-stage outlet structure should allow for treated flows 
to bypass the lower park BMP by keeping discharges in a 
pipe below the downstream bioretention basin. However, 
when the pipe reaches capacity the at-grade swale would 
be utilized to convey flows on the surface to the outlet 
structure in the lower park.

A Collaborative Initiative: Asbury and Tejon Park Redesign Project
The Department of Public Works and Department of Parks and Recreation teamed up in 2016 to begin an effort to redesign 
the Asbury and Tejon Park. The project will serve as a demonstration project, modeling how one project can meet multiple 
city goals including improved water quality, enhanced recreational opportunities, and flood control. Key project components 
include:
• Moving the existing concrete trickle channel to the park perimeter to allow for more usable park space 
• Improving the trickle channel and adding bioretention in order to provide water quality treatment, enhance park 

aesthetics, and create an opportunity for hands-on environmental education
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Improving Neighborhood Health Through Green Infrastructure

[ Case Study: Opportunities for College View/
South Platte Neighborhood ]

B

The College View/South Platte neighborhood in southwest 
Denver is a predominantly Hispanic and minority Asian 
community with many young families. Residents face 
a range of obstacles to access positive health and 
socioeconomic opportunities compared with Denver 
overall.  Almost twice as many families live in poverty 
as in Denver overall, and almost half lack a high school 
diploma.  In addition to financial and educational barriers, 
the health status of College View/South Platte residents 

Map representing percent tree canopy 
by Census Block Group

Source: Denver Parks and Recreation, 2014

is worse than Denver overall, particularly for adult obesity 
and life expectancy. The built environment lacks elements 
to support good health, including nearby access to parks 
or green space, and limited tree canopy cover to mitigate 
heat. This is particularly critical given the neighborhood’s 
large youth population (31%).  There is a strong 
relationship between children’s physical activity levels and 
proximity of places to be physically active. (1) 

College View
Neighborhood

South Platte
NeighborhoodFE

DERAL B
LV

D

JEWELL AVE

DARTMOUTH AVE

Source: Google



Partnership Opportunities for Green Infrastructure
Green infrastructure has been linked to multiple positive health outcomes (see Section 2.5) and should be considered as 
an important tool to implement in the College Park/South Platte neighborhood for improving residents’ health and wellbeing. 
Existing projects and programs occurring in the neighborhood that should consider green infrastructure include:

Equity Indicators in College View/South Platte Neighborhood
Source: Denver Department of Public Health & Environment; 2017

Indicator    College View/S. Platte Denver
Socio-demographic Families in poverty 34% 18%

Adults without high school diploma 44% 14%
% Hispanic 70% 31%
% children and youth (17 and under) 31% 21%

Health Child obesity 19% 18%
Adult obesity 37% 31%
Life expectancy 75 years 78 years

Built environment % within 1/4 mile walk to park or green space 36% 46%
% of land that is park/open space/recreation 5% 10%
% tree canopy 14.8% 15.4%
Elementary school students who attend their 
local school

76% 62%
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Safe Routes to School:
• College View Elementary School has a high 

percentage of students who live within one mile of 
the school.  Many could walk or bike to school if there 
were routes that were safe for young pedestrians 
and cyclists such as sidewalks, buffered bike lanes, 
and slower traffic speeds on local streets.  Green 
infrastructure has been shown to be an effective 
element in slowing traffic speeds and protecting 
pedestrians from vehicle traffic, thereby promoting 
more active transportation.   The Denver Safe 
Routes to School program worked with College View 
Elementary in 2015 to add 4 bike racks at the school 
to facilitate student biking.  

Denver Community Active Living Coalition (CALC):
• The Denver CALC is a Citywide advocacy group 

that promotes active living, including walking, biking 
and transit use.  In College View, resident volunteers 
conducted ‘walk audits’ of areas around schools, 
parks and recreation centers to assess ease of use 
and make recommendations to improve the built 
environment for safer walking, biking and transit use. 

Federal Boulevard Corridor Plan:
• The Federal Boulevard Corridor Plan includes goals 

to improve mobility for all modes of travel for all users.   
Green infrastructure is a key component of creating 
safe, comfortable, accessible corridors for all ages 
and abilities.

The draft Federal Boulevard Corridor Plan recommends that the public 
realm include planted buffer zones and stormwater treatment planters 
where appropriate. 





[   Chapter X   ]
Medium-High Priority Basins: 

Conditions & Project Opportunities

[   section six   ]

6.1 Existing Conditions
Sections 6.2-6.6 provide an in-depth analysis of each 
of the medium-high priority basins, beginning with an 
assessment of existing conditions for each basin. Existing 
conditions include an overview of the sub-basin analysis 
that was conducted for each basin, identifying prevailing 
land use types, existing treatment, pollutants of concerns 
and other notable characteristics that may relate to water 
quality treatment challenges and opportunities. 

Similar to section five, opportunities discussed in 
these sections provide the foundation for a green 

infrastructure/water quality capital improvement program. 
The opportunities listed will require additional study, a 
comprehensive feasibility analysis, and greater vetting 
with potential partners. Projects that prove feasible, 
capitalize on the greatest number of partnerships, provide 
educational opportunities, and target the greatest number 
of citywide goals will be given priority. 

N

1     Elyria-Swansea

8     Sanderson Gulch

13    Harvard Gulch

17   Cherry Creek

31   Lakewood Gulch

Denver’s Five Medium-High Priority Basins

1
2

Map ID
Score

       Overall Water Quality Scoring

 >=67       High

 62 - 66    Medium-High

 56 - 61    Medium

 50 - 55    Medium - Low 

 <=50       Low

Figure 6.1: Priority Basins
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6.2 Cherry Creek

Cherry Creek Land Uses

ROW/Other  
29% 

Residential
47% 

Commercial
13% 

Open Space
11% 

The Cherry Creek Mall Map Unit is comprised of a 
single basin (4600-02) from the Denver Storm Drainage 
Master Plan (SDMP) and has a total drainage area of 
approximately 2,930 acres or 4.6 square miles. Cherry 
Creek flows north through Denver to its confluence with 
the South Platte River and is generally bounded by E. 6th 
Ave on the north, Colorado Blvd on the east, E. Arizona 
Ave on the south, and N. Broadway on the west. The 
entire map unit is within the City & County of Denver. 
The Cherry Creek Mall Map Unit basin is fully developed, 
primarily with residential land uses but also includes the 
Cherry Creek Mall and the Denver Country Club as major 
land users near the center of the Map Unit. Cherry Creek 
through the Denver Country Club is privately maintained 
but includes five drop structures to help stabilize the creek 
and prevent bank erosion which can impair downstream 
reaches. Upstream of University Ave the banks have 
been stabilized with soil rip-rap while still allowing the 
low flow channel to meander within the defined banks. 
These stabilization measures reduce TSS to downstream 
receiving water bodies, including the South Platte River. 
This is important because along with a TMDL for total 
suspended solids Cherry Creek also has a TMDL for 
bacteria and is on the M &E (monitoring and evaluation) 
list for metals.

There are over 50 individual outfalls to Cherry Creek 
varying in size from 12-in RCP to 96-in x 60-in RCBC. 
A number of these outfalls can be seen from the Cherry 
Creek Bike Path.  The Cherry Creek Bike Path begins 
at Confluence Park and runs along the Cherry Creek 
for more than 40 miles to Franktown.  This trail is one 
of the most popular biking and jogging trails in Denver.  
The heavy use of the trail makes it an ideal location for 
stormwater and water quality education.

Cherry Creek is a valuable recreational amenity in the heart of the City, 
enjoyed by residents and visitors alike. 

With over 300 outfalls dumping directly into it, untreated stormwater 
impacts Cherry Creek’s water quality and recreational enjoyment. 

Basin Snapshot
Overall Score 62
Primary Sub-Score 52
Highest Primary 
Sub-Scores

Average annual pollutant loads
• Phosphorous (5/6)
• Nitrogen (5/6)
• Bacteria (5/6)

Monitoring 
• Nitrogen (4/4)
• Phosphorous (3/4)

Impervious Area w/in ROW (4/5)
Existing % Treated (10/10)

Secondary Sub-Score 10
Highest Secondary 
Sub-Scores

Park Density (3/5)
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Sub-Collection System
 35-40 High
 30-34 Medium-High
 26-30 Medium
 18-25 Medium - Low 
 <=17 Low

 Existing Water Quality Pond
 Existing Treatment 
 MS4 Outfall (21)

EXISTING CONDITIONS

N
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Regional and Sub-Regional Opportunities
 City-Owned Parcels
 High Opportunity Parks
 Medium Opportunity Parks

Green Street Opportunities
 High Water Quality Opportunities
 Water Quality Opportunities

 Opportunities
 Concepts

A 

1

2 

BMP OPPORTUNITIES

B 

3
C 



[cherry creek opportunities]
City of Takayama
Proposed: Bioretention

existing existing proposed curb extension

park opportunities
High Potential Park Opportunities: 
• Burns Park
• City of Karmiel Park
• City of Takayama Park 

Medium Potential Park Opportunities: 
• Hungarian Freedom Park

New water quality facilities in parks will be considered if they do not impact 
or limit park use or function. All park related projects will require further 
study, approval by the Department of Parks and Recreation (DPR), and a 
public involvement process.  The designer must work with Denver Parks 
Planning during all phases to ensure compliance with DPR standards and 
specifications. The Forestry Office must also be consulted.

Cherry Creek Business District
Proposed: Green Street

1

2

existing proposed

green streets
11.51 miles | high priority green street opportunities
5.62 miles | green street opportunities

The process to identify site-scale opportunities (Section 4.4) 
resulted in a network of green street opportunities in each basin. 
Streets projects were considered high priority if potential partner 
opportunities exist and/or the project would offer significant 
water quality benefits. While streets represent one of the largest 
sources of urban stormwater pollution, they also represent 
one of the best opportunities for the installation of green 
infrastructure.  Practices suitable for use within the right-of-way 
are illustrated in Denver’s Ultra-Urban Green Infrastructure 
Guidelines: www.denvergov.org/greeninfrastructure.

public ROW before BMP 
installation subgrade sand filter pavers in parking area

Cherry Creek Drive South
Proposed: Permeable Pavers

3

existing

• Cherry Creek Park
• City of Brest Park
• Pulaski Park
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The City of Brest project is a proposed semi-regional BMP treating 
a moderate upstream area (68-acres) at the southwest corner of 
Colorado Blvd. and Cherry Creek South Dr.  The BMP selected for 
this location is an EDB and could provide 100% of the water quality 
capture volume (WQCV) for the upstream tributary area, which gives 
it a BMP Opportunity score of 54.  The dominate land uses up-
stream include residential and street rights-of-way. In addition to the 
water quality benefits supplied by the project, it provides augmented 
habitat within an existing park and numerous educational opportuni-
ties for park users near Cherry Creek.

Design Considerations
Runoff from the tributary area is delivered by existing 36-in and 24-in 
storm drain pipes, which will outlet into the bottom of the EDB. The 
project proposes to divert the water quality capture event as well as 
all dry weather flows.  Small diversion structures within the existing 
36-in storm drain in Colorado Blvd. and 24-in storm drain in Harri-
son Ln. are required to deliver water quality capture event flows to 
the BMP which would be approximately 6-ft deep. The park offers 
enough lateral space so side slopes could be gradual, which would 
soften the overall depth of the facility. A linear bioswale with subdrain 
could be used along the edges of the basin in lieu of a concrete 
trickle channel to provide a more integrated design to the park.  A 
more detailed site investigation will need to be completed as part 
of a preliminary design report to determine outfall elevations, soil 
conditions, and other pertinent BMP design parameters. The upper 
portions of the EDB should use shallow slopes (less than 10%) to soften the overall depth (6-ft) of the EDB. During moderate storm 
events (greater than a 2-year event but less than a 10-year event) the EDB could be designed to surface drain Colorado Blvd and/
or Harrison Ln and provide regular detention for the upstream tributary area. The EDB should be constructed with an overflow weir 
per UDFCD standards, which would function in large storm events if that design option were selected. A proposed 24-in return flow 
pipe is shown, which returns treated flows back to the existing system near the existing outfall at Cherry Creek South Drive. 

Project Snapshot
Project Location | City of Brest Park
Site Owner  | CCD
Site Land Use  | Park/Open Space
Site Area (AC) | 6.5
Proposed BMP Type | EDB
Total Tributary Area (AC) | 68
Required WQCV (AC-FT) | 1.4
Available Storage Volume (AC-FT) | 1.4
Additional WQCV Needed Upstream (AC-FT) | None
Dry Weather Flow Treatment Possible | Yes
Basin Score | 62
Sub-basin Score | 21
BMP Opportunity Score | 54

Water Quality Impacts
Trib. Area Domin. Land Use ROW/Other
Trib. Area Composite Imp 62%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 7 4 40%

TSS (lb/yr) 6 - 10 1.09 - 1.81 40 - 60%
Phosph (lb/yr) 24 - 34 5 - 7 27 - 25%
Nitrogen (lb/yr) 240 - 330 50 - 70 20 - 30%

Zinc (lb/yr) 5 - 8 0.8 - 2 30 - 50%
Copper (lb/yr) 1.2 - 2.1 0.2 - 0.4 30 - 60%

E.Coli (bill. cfu/yr) 530 - 1050 80 - 330 30 - 38

[ City of Brest Park ]A

Image: Aspen, CO
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Tributary Area

ROW/Other 
46.6% 

Residential 
27% 

Commercial
26.2% 

Open Space
0.2% 

PROJECT DETAIL

TRIBUTARY AREA

Storm Drain Pipe
Pond
Existing Treatment

EXISTING
Tributary Area 
Storm Drain Pipe
Diversion Structure
EDB
Channel

PROPOSED
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The Cherry Creek Area has changed dramatically over the last 
decade. At it’s core is a successful mixed-use district surrounded 
by a collection of residential neighborhoods with their own unique 
quality and characteristics.  The Cherry Creek Area Plan (the 
Plan) identified key issues and recommendations for Cherry 
Creek with ‘connected, distinctive, green, and prosperous’ as the 
established vision.  

A recommendation within the ‘Connected Cherry Creek’ included 
a more walkable Cherry Creek. It identified several green 
infrastructure elements in the Pedestrian Priority Zone (PPZ) and 
Intersection Toolkit such as curb extensions, landscape planters, 
and tree trenches that can be used to provide safer, more 
comfortable connections for pedestrians (and bicyclists) at priority 
intersections.   

[ Cherry Creek Area Plan ]B 

Pedestrian Priority Zone and Intersection Toolkit

This toolkit identifies potential pedestrian enhancement options within the Cherry Creek PPZ. The application of these de-
sign options vaires, depending on location and the public or private resources available for construction and maintenance. 
There is an opportunity for property owners, special districts and the city to work together to consider these enhancements 
where appropriate. Each option should be weighed against any potential trade-offs including impacts to drainage or on-
street parking. Possible elements for consideration include: 

• Well marked crosswalks
• Curb extensions
• Full ADA compliance
• Median nose extension
• 4-Way stop control
• No right turn bypasses
• Countdown pedestrian signals

• Shallow building setbacks
• Detached 8-foot-wide sidewalks
• Vegetated tree lawn or trees in grates
• Street trees
• On-street parking
• Pedestrian lighting
• Outdoor seating areas

• Trash receptacles
• Wayfinding signage
• Public art
• Banners/flags
• Landscaped planters
• Well marked transit stops
• Enhanced Pavement

Pedestrian Priority Zone and 
Intersections Map
Source: Cherry Creek Area Plan, 2012

Source: Cherry Creek Area Plan, 2012
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Another recommendation within the 
‘Connected Cherry Creek’ was to create 
signature multi-modal streets with 
significant tree canopy and landscaping 
upgrades along Alameda, 1st and Colorado 
Boulevard.  The Plan was developed 
prior to Denver’s Ultra-Urban Green 
Infrastructure (GI) Guidelines, but the Ultra- 
Urban GI Guidelines can be used to update 
this recommendation to include stormwater 
treatment along these streets.

A “Green Cherry Creek’ included a number 
of recommendations that can be used 
as a basis for future capital improvement 
projects. As stated in the Plan ‘public 
spaces form the heart of any community. 
They promote health, happiness and 
well-being. They celebrate a community’s 
assets. In urban areas like Cherry Creek, 
the relationship between public spaces 
and adjacent development is critical to 
the success of both. From large parks to 
small plazas and town squares, the quality 
and success of public spaces provides a 
critical representation of the quality of life 
and degree of prosperity in the area’. Public 
spaces even small plazas and town squares 
provide perfect opportunities for green 
infrastructure and are often overlooked as 
potential opportunities.

Rendition of existing Alameda Avenue looking  west

Proposed Alameda Avenue looking west

Proposed Alameda Parkway, alley between Garfield Street and Jackson Street to Colorado Boulevard

1st Avenue and Madison Street perspective at full build out, looking west

Source: Cherry Creek Area Plan, 2012
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The General Storm program is an annual program within Wastewater Management that addresses local neighborhood 
flooding and/or maintenance issues. Incoming complaints that meet the minimum drainage criteria for a storm drain are 
documented and tracked by Wastewater Management Division staff.  Criteria such as (1) reoccurrence of issue, (2) risk 
of property damage, (3) reduction to maintenance, and (4) cost share opportunities are used to objectively defined which 
projects are chosen for each year. 

The Ellsworth and Madison project was a project identified through the General Storm Program. The project will reduce 
flooding at multiple intersections on Ellsworth between Colorado Boulevard and Steele Street, respond to multiple residential 
complaints, and minimize street and sidewalk icing throughout the winter months. 

Planning and Partner Considerations
Through coordination with the General Storm program, ultra-urban green infrastructure practices such as streetside 
stormwater planters and curb extensions should be investigated as part of this project.  The Cherry Creek Business 

[ Ellsworth & Madison ]C

Improvement District, which is the first business 
improvement district in the state of Colorado, should be 
consulted early in the design phase to ensure that the 
green infrastructure improvements meet the needs of 
local businesses and residents. 

Design Considerations
There is currently no storm system on Ellsworth Ave. 
between Colorado Blvd. and Steele St. The new system 
configuration would intercept flows from the west, prior 
to reaching Steele Street. The proposed solution would 
complete a smaller portion of the recommended Master 
Plan improvement until the entire system could be 
upgraded. 

Garfield & Ellsworth Cook & Ellsworth

Project location
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6.3 Elyria-Swansea

Elyria-Swansea Land Uses

ROW/Other  
21% 

Industry
41% 

Residential
12% 

Commercial
14% 

Open Space
13% 

The Elyria-Swansea Map Unit is comprised of the I-70 & 
Colorado Blvd basin (0060-01) and the I-70 & York basin 
(0060-02) from the Denver Storm Drainage Master Plan 
(SDMP) and has a total drainage area of approximately 
2,300 acres (3.6 square miles). The Elyria and Swansea 
neighborhoods are located along the eastern bank of the 
South Platte River. The Elyria-Swansea Map Unit does not 
contain an open drainageway, rather an extensive network 
of storm drain infrastructure which directs flows to the 
South Platte River. The Elyria-Swansea Map Unit flows 
east, mostly through Denver, passing through a small 
section of Commerce City to its confluence with the South 
Platte River.  It is generally bounded by E. 54th Ave on 
the north, Dahlia St on the east, I-70 on the south and the 
South Platte River on the west. Most of the watershed is 
within the City & County of Denver. Commerce City is also 
within the northern portion of the watershed.  

The Elyria-Swansea Map Unit is fully developed, primarily 
with industrial and commercial land uses along with some 
pockets of residential development. In the 19th century, 
the area was valued by industry and commerce because 
of the flat terrain and proximity to the South Platte River. 
Runoff is conveyed through the basin primarily by the 
streets as surface flow, with several storm drain pipes 
also conveying runoff to the north. Some of the storm 
drain pipes terminate at the Denver city limit or at the 
Triangle Pond detention basin before runoff continues into 
Commerce City and into the South Platte River. The basin 
is served by two primary outfalls: a 42-inch diameter pipe 
along York Street, and a relatively small open channel 
north of the Triangle Pond detention basin running along 
the Union Pacific and Rock Island railroads through 
Commerce City. 

Several landmarks exist within these neighborhoods 
including the National Western Center and the Denver 
Coliseum. Several changes are on the immediate horizon 
including new commuter rail transit stations, Interstate 70 
improvements and a new vision for the National Western 
Center. The National Western Center (NWC) provides 
a significant opportunity to showcase a One Water 
approach.  A One Water approach considers the urban 
water cycle as an integrated system, in which all water is 
recognized as a resource and the efficiencies of a water 
supply, groundwater, stormwater, and wastewater systems 
are optimized.  

The lack of sidewalks and stormwater infrastructure throughout the 
basin provide the City with a cost-savings opportunity to simultaneously 
address these needs and implement low-cost green infrastructure such 
as swales in newly created tree lawns.

Basin Snapshot
Overall Score 63
Primary Sub-Score 44
Highest Primary 
Sub-Scores

Average annual pollutant loads
• Phosphorous (5/6)
• Nitrogen (5/6)
• Suspended Solids (6/6)

Monitoring  (3/4)
• Nitrogen

Secondary Sub-Score 19
Highest Secondary 
Sub-Scores

Park Density (5/5)
Socio-Economic (4/5)
Tree Canopy (4/5)

 Source: Google Maps
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EXISTING CONDITIONS
Sub-Collection System
 36-39 High
 31-35 Medium-High
 27-30 Medium
 18-26 Medium - Low 
 <=17 Low

 Existing Water Quality Pond
 Existing Treatment 
 MS4 Outfall (21)

N
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Regional and Sub-Regional Opportunities
 City-Owned Parcels
 High Opportunity Parks
 Medium Opportunity Parks

Green Street Opportunities
 High Water Quality Opportunities
 Water Quality Opportunities

 Opportunities
 Concepts

BMP OPPORTUNITIES

N

C



street view of existing conditions street view of existing conditions example of proposed curb extensions

[elyria-swansea opportunities]
Steele Street
Proposed: Green Street

park opportunities
High Potential Park Opportunities: 
• Globeville Landing Park

New water quality facilities in parks will be considered if they do not impact 
or limit park use or function. All park related projects will require further 
study, approval by the Department of Parks and Recreation (DPR), and a 
public involvement process.  The designer must work with Denver Parks 
Planning during all phases to ensure compliance with DPR standards and 
specifications. The Forestry Office must also be consulted.

Clayton Street
Proposed: Stormwater Curb Extensions

1

2

street view of existing conditions example of proposed green street

green streets
4.86 miles | high priority green street opportunities
0.49 miles | green street opportunities

The process to identify site-scale opportunities (Section 4.4) 
resulted in a network of green street opportunities in each basin. 
Streets projects were considered high priority if potential partner 
opportunities exist and/or the project would offer significant 
water quality benefits. While streets represent one of the largest 
sources of urban stormwater pollution, they also represent 
one of the best opportunities for the installation of green 
infrastructure.  Practices suitable for use within the right-of-way 
are illustrated in Denver’s Ultra-Urban Green Infrastructure 
Guidelines: www.denvergov.org/greeninfrastructure.

street view of existing conditions

BMP OPPORTUNITIES

Source: Washington Street Study, 2018

Source: Washington Street Study, 2018
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The National Western Center (NWC) represents a visionary 
transformation of the National Western Complex and Denver 
Coliseum sites into a year-round destination and regional 
asset, enhancing these current Denver landmarks for the next 
100 years. With 250 acres of redeveloped land, the NWC 
will support Denver’s global standing as a world-class hub 
for agriculture and innovation. The master planning effort 
bolstered a variety of opportunities through the involvement 
of the founding partners including City & County of Denver, 
Western Stock Show Association, Colorado State University 
(CSU), the Denver Museum of Nature & Science, and History 
Colorado.

The NWC Master Plan envisions a “campus” or “community” 
dedicated to addressing the global challenges of water, food, 
and energy and the environment. It represents a creative 
partnership between public and private sectors and blurs 
the line between entertainment, competition, education and 
industry. One of the nine guiding principles for the National 
Western Center is to ‘Engage the River and Nature’ which 
includes:

• Recognizing the historic, ecological, and future value 
of the site’s proximity to the South Platte River as a key 
component of the NWC experience.

• Celebrating and respecting the natural world by 
promoting the restoration of the river’s ecosystem, water 
quality and animal habitat.

• Establishing a river-focused urban environment that is 
healthy, habitable and connected.

North Denver Cornerstone Collaborative
The North Denver Cornerstone Collaborative (NDCC) 
is a collection of six major redevelopment projects 
within North Denver, often referred to as the ‘Corridor of 
Opportunity’.  These projects include:

1. National Western Center
2. Brighton Boulevard Redevelopment 
3. River North (RiNo)
4. Neighborhood plans for Globeville and Elyria-

Swansea 
5. Central 70
6. RTD Station Development
Green =highlighted in the Implementation Strategy 

To ensure alignment amongst these projects plus the 
other major redevelopment efforts in the area, Mayor 
Michael Hancock formed the NDCC in January 2013. 
These catalytic projects will play a key role in helping 
reconnect and re-energize nearby neighborhoods and 
leverage the strengths of each project with those of the 
entire community. 

• Enhancing the safety of the river corridor and the 
surrounding region, serving as an integral connector 
of the adjacent neighborhoods.

In partnership with Colorado State University (CSU) and 
Denver Water, the NWC will create a for place for rural, 
urban, and global water interests and partnerships knows 

[National Western Center &
Water Resources Center]

A

Source: National Western Center Master Plan, 2015
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The Colorado State University (CSU) Water Resources Center will 
create a place for rural, urban, and global water interests to convene, 
taking advantage of a riverside location, partnerships within the NWC, 
and unique urban context.

The Water Resources Center will be one of the first buildings to 
be constructed at the National Western Center and will host multi-
disciplinary, year-round programs that draw tourists, K-12 students, 
water professionals and researchers, water conferences, and 
community members.

The facility seeks to advance state-of-the-art practices in water, provide 
a place for water-oriented conversations, highlight linkages between 
water and urban and rural food systems, and showcase various aspects 
of water in the West.

Denver Water Partnership
CSU is working closely with Denver Water to imagine collaborative 
research, educational, and lab spaces at the Water Resources Center. 

Denver Water Advanced Water Quality Facility:
• Site for Denver Water’s water quality testing program
• Will perform more than 250,000 tests per year
• Field water-quality monitoring program
• Research and development for water quality applications

Water Resources Center Themes
The proposed education and innovation spaces will focus on themes 
that include:

as The Water Resources Center. This partnership will engage in collaborative, groundbreaking research centering around water 
quality, conservation, reuse/recycling, treatment, and more.  It will bring together academia and practice to create a cooperative 
‘One Water’ endeavor that is unique to the nation. 

Water Resources Center at the National Western Center

Facilities and Programs
• Hands-on environmental education centered along 

newly restored mile of riverbank
• K-12 educational programs and resources
• Event space overlooking South Platte River
• Co-working/shared space fostering collaboration
• Conference space, cafe, auditorium, public plaza, and 

other public spaces
• Public/private/nonprofit collaboration that may 

include:
• Research teaching lab space
• Labs for developing/demonstrating new water 

technologies
• Multiple sources of water for water treatment 

research and testing
• Data analysis and visualization spaces
• Small-scale advanced water treatment plant with 

educational features
• Focus on water and efficiency from source to use
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Based on the vision developed in 2014, the Brighton Boulevard 
Redevelopment Project will design and construct critical public 
infrastructure on Brighton Boulevard, establishing it as a 
gateway to Denver. This project is one of six projects prioritized 
by Mayor Michael Hancock to be coordinated under one vision 
through the North Denver Cornerstone Collaborative (other 
projects include National Western Center, Globeville Landing 
Outfall Project, and RiNo Park.) Construction for the project 
began in 2017 and is expected to be completed in 2018.

Green Infrastructure Project Highlights
• 28,000 square feet of water quality treatment (currently none)
• One of first city projects to implement Denver’s  Ultra-Urban 

Green Infrastructure Guidelines
• Collaborated with local property owners to create GID and 

BID to fund streetscape amenities
• Planting 400+ trees, reducing the heat island effect
• Using native plant materials to emulate character of corridor 

and reduce irrigation requirements

Collaboration Opportunity

EXISTING

FINAL DESIGN

EXISTING

FINAL DESIGN

B [ Brighton Boulevard Corridor Redevelopment ] 

BRIGHTON BOULEVARD

Arkins Ct

RiNo Park

31
st 

St

29
th 

St
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[ Brighton Boulevard Corridor Redevelopment ] 

Final design elements demonstrate that green infrastructure will be used to 

enhance the pedestrian experience, with trees providing shade and infrastructure 

walls that can double as benches.

Final design elements highlight how green infrastructure will be used to enhance 

the transit experience by creating a buffered bike lane, separated from motorists 

and pedestrians.

GREEN INFRASTRUCTURE AND THE TRANSIT EXPERIENCE GREEN INFRASTRUCTURE AND THE PEDESTRIAN EXPERIENCE

BRIGHTON BOULEVARD

Arkins Ct

44
th 

St I-70

Globeville Landing Park National Western Center
40

th 
St

38
th 

St

Boarding Area      
Cycle track curves behind boarding area
Textured warning strip at the edge of 
sidewalk and cycle track

Bollards (with integrated lighting) at 
edge of sidewalk
Seat walls
RiNo bike symbol

1
2
3

4

5
6

Textured warming strip at the edge of 
sidewalk and cycle track
Raised cycle track
“Riparian” street tree grove

Streetside Stormwater Planter (SSP) 
treats runoff from street
Native grasses and perennials in SSP
Gabion seat wall

1

2
3

4

5
6

Images Source: RNL Design 
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The 40th & Colorado Next Steps Study was an 
implementation planning study led by the City and 
County of Denver Public Works Department for the 
40th & Colorado Station area. The station is near 
I-70 and Colorado Boulevard along the University of 
Colorado A-Line Commuter Rail. The study builds off the 
recommendations of the Elyria-Swansea Neighborhoods 
Plan, adopted in 2015, and specifically identifies the 
physical transportation improvements that will enable 
a more connected community. Water quality was an 
important consideration for all projects identified as part of 
the study.

The Next Steps Study examines potential land use 
development in the area, especially as it relates to 
transportation changes and access improvements 
considered as part of this study. Pedestrian, bike 
and transit mobility are key components of the future 
connectivity framework for the area and fundamental to 
meeting the interests of the community, as identified in the 
Neighborhoods Plan.

Four Focus Areas were evaluated within the context of 
the broader study area that extends west to York Street 
and east to Dahlia Street, north to I-70, and south to 38th 
Avenue. The study identified the transportation facilities 
and mix of land uses that drive mobility needs and 
constraints through the area. It also examined the facility 
improvements and changes needed within each Focus 
Area to enhance connectivity and improve local mobility, 
including green infrastructure improvements.

[ 40th & Colorado Next Steps Study ]C

North Industrial Area (Focus Area 3)
43rd Avenue Extension is a key project that the study 
recommends and includes water quality improvements. The 
primary recommendation was to extend 43rd Avenue to the 
Garfield Street alignment and extend Garfield Street north 
to 44th Avenue. The study indicated that any new streets 
should include some form of green infrastructure within the 
ROW. 

In addition to street improvements, the Next Steps Study 
also recommended both near- and long-term options. As 
part of the development considerations, the study suggested 
future development consider a district stormwater approach, 
which s is common in private industrial parks as a way to 
maximize space and efficiently address stormwater needs. 

POTENTIAL BUILD-OUT SCENARIO 
IDENTIFIED IN STUDY

Images Source: 40th & Colorado Next Steps Study, 2017
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40th Avenue (Focus Area 1)
Incorporating water quality elements into the 40th Avenue cross section was integral to the concept design. Several best 
management practices (BMPs) were selected to provide required treatment volumes, create a compatible urban design 
context along the corridor and establish a consistent landscape buffer. Adjacent land use and mix was an influencing factor in 
the application of BMPs by corridor segment and includes a green buffer adjacent to Bruce Randolph School, transit amenities 
combined with streetscape through the residential areas and pedestrian-oriented treatments for commercial zones closer to 
the 40th & Colorado Station.
 
A preferred cross section was chosen for 40th Avenue through the Next Step Study and is referred to as the Pedestrian 
and Transit Priority section. It includes ten-foot through travel lanes and retention of a center turn to accommodate turning 
movements at key intersections and median refuges at other locations. Pedestrian amenities include a ten-foot multi-use path 
on the south side of the street and eight-foot-wide sidewalks along the north. Water quality is addressed by the addition of a 
bioretention swale through portions of the corridor and permeable pavers in locations where on street parking is suggested to 
support an active street frontage. A six-foot tree lawn and landscape, street lighting and improved transit stops and amenities 
are core elements of the pedestrian environment.

Monroe/Market Lead (Focus Area 4)
This study recommends creating a multi-modal connection along a new Monroe Street between 42nd and 40th Avenues, with 
the option of extending this intervention south to 39th Avenue either as a multi-modal street or a pedestrian/bicycle connection 
with the intent of linking to the future pedestrian and bicycle facility along the 39th Avenue Drainage Project.

Monroe Street should become a ‘Neighborhood Gateway’ linking bicycles and pedestrians along an improved 40th Avenue 
and the future 39th Avenue bicycle facility to the Station. Monroe Street should be designed as a pedestrian-friendly urban 
street that creates a safe, convenient and intuitive connection to the Station. In order to achieve this, Jackson Street should 
remain the primary bus and automobile access to the Station. Monroe Street should include a narrow curb-to-curb width with 
on-street parking and bulb-outs at intersections; wide, detached sidewalks; ample shade trees; water quality treatments; and 
an off-street bicycle facility. 

40TH AVENUE
PREFERRED CROSS SECTION



page 124

6.4 Harvard Gulch

Harvard Gulch Land Uses

ROW/Other  
27% 

Industry
2% 

Residential
49% 

Commercial
14% 

Open Space
8% 

Harvard Gulch is one of the most studied, monitored, 
measured, and modeled watersheds in the Denver Metro 
area. The Harvard Gulch Map Unit has a total drainage 
area of approximately 4,700 acres or 7.4 square miles 
and flows west through Denver to its confluence with the 
South Platte River.  It is generally bounded by E. Evans 
Ave on the north, I-25 on the east, E. Mansfield Ave on the 
south, and the South Platte River to the west. Most of the 
watershed is within the City & County of Denver, though 
the City of Englewood and Cherry Hills Village are also 
within the southern portion of the watershed. 

The Harvard Gulch drainage basin is fully developed, 
primarily with residential land uses along with some 
pockets of commercial development along transportation 
corridors including Broadway, Santa Fe, Hampden, and 
Colorado Boulevard. The residential portion of the basin 
is very dense with small lots having an estimated 52% 
impervious. The residential neighborhoods embrace the 
gulch and often use it as an extension of their front, side 
or backyard. Rosedale Park and the Community Gardens 
are the only significant remaining open spaces.  
A portion of Harvard Gulch, upstream of S. Ogden St 
to S. Downing St, is buried beneath Harvard Ave in a 
14-foot by 10-foot box culvert.  Upstream of S. Downing 
St to S. Race St, Harvard Gulch is conveyed in an open 
trapezoidal concrete channel, which is nearing the end of 
its service life.  Upstream of S. Race St to nearly Colorado 
Blvd, Harvard Gulch is a natural grass-lined open channel 
with a well-defined low flow channel and wide overbank 
flow areas. 

Significant nutrient loading is impacting water quality in the 
channel due to the significant amount of irrigated turf from 
residential homes in the watershed.  The low flow channel 
has been stabilized throughout the natural channel reach. 
A total of 19 grade control structures are in place along 
Harvard Gulch to establish the longitudinal slopes of the 

low flow channel; however local bank scour, aggradation 
and degradation can be seen in some locations. Sediment 
generated during erosion is depositing in areas along the 
channel and flattening the channel slope.  This deposition 
causes the water to pond and impedes the base flow and 
is most evident between S. Garfield St and S. Cook St. 

The primary outfall at Wesley Ave and the Evans Ave 
system outfalls to the South Platte River. There are other 
small diameter outfalls scattered along the South Platte 
River. Harvard Gulch Park includes a regional detention 
basin but is only a peak shaving facility and does not 
include a water quality capture volume in its current 
configuration.

Harvard Gulch FHAD: Existing Structures Map

Basin Snapshot
Overall Score 62
Primary Sub-Score 50
Highest Primary 
Sub-Scores

Average annual pollutant loads
• Phosphorous (6/6)
• Nitrogen (5/6)
• Bacteria (6/6)

Monitoring Scores
• Bacteria (3/4)
• Suspended Solids (3/4

Existing % Treatment  (10/10)
Secondary Sub-Score 12
Highest Secondary 
Sub-Scores

Future Development (4/5)
Transportation Pollutant Index 
(5/5)
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Sub-Collection System
 32-38 High
 26-31 Medium-High
 22-26 Medium
 15-21 Medium - Low 
 <=14 Low

 Existing Water Quality Pond
 Existing Treatment 
 MS4 Outfall (21)

EXISTING CONDITIONS

N
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[harvard gulch opportunities]
University Hills Library 
Proposed: Rain Garden, Swales, Permeable Pavers

aerial of existing conditions street view of existing conditions example of low impact development
Sierra Nevada, Asheville NC

park opportunities
High Potential Park Opportunities: 
• City of Kunming Park
• Harvard Gulch
• Rosedale Park 

Medium Potential Park Opportunities: 
• Grant Frontier Park
• Eisenhower Park
• High Line Canal

New water quality facilities in parks will be considered if they do not impact 
or limit park use or function. All park related projects will require further 
study, approval by the Department of Parks and Recreation (DPR), and a 
public involvement process.  The designer must work with Denver Parks 
Planning during all phases to ensure compliance with DPR standards and 
specifications. The Forestry Office must also be consulted.

University Hills Shopping Area 
Proposed: Low Impact Development

1

2

proposed design  with several BMPs cross section of proposed BMP

green streets
6.46 miles | high priority green street opportunities
5.61 miles | green street opportunities

The process to identify site-scale opportunities (Section 4.4) 
resulted in a network of green street opportunities in each basin. 
Streets projects were considered high priority if potential partner 
opportunities exist and/or the project would offer significant 
water quality benefits. While streets represent one of the largest 
sources of urban stormwater pollution, they also represent 
one of the best opportunities for the installation of green 
infrastructure.  Practices suitable for use within the right-of-way 
are illustrated in Denver’s Ultra-Urban Green Infrastructure 
Guidelines: www.denvergov.org/greeninfrastructure.

• DeBoer Park
• Magna Carta Park
• Jefferson Square Park

Source: Google Source: Google
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The existing Rosedale Park located at the northwest corner E 
Harvard Ave and S Logan St is proposed to be a large regional 
facility which could treat 3,170 acres of upstream tributary area. 
The best management practice (BMP) selected for this location is 
an extended detention basin (EDB) and could provide 38% of the 
water quality capture volume (WQCV) for the upstream tributary 
area, which gives it a BMP Opportunity score of 67. However, 
BMPs treating portions of the upstream tributary area could also be 
implemented in series, thus reducing the overall WQCV necessary 
at this location. The project was also identified in the Harvard Gulch 
Major Drainageway Plan. The dominate land uses upstream include 
residential and street right-of-way. 

Planning and Partner Considerations
The site is owned by Denver Parks and Recreation (Parks) and DPR 
should be consulted early for buy-in and partnership opportunities.

Design Considerations
Runoff from the Harvard Gulch mainstem would be delivered by a 
proposed 48-in x 96-in RCBC, which would outlet via a headwall 
into the bottom of the EDB. Since the tributary area is large, only a 
portion of the WCQV could be diverted and treated within the EDB. 
Baseflows will continue to flow in the Harvard Gulch mainstem 
downstream to the outfall at the South Platte River. These baseflows 
can bypass to keep the EDB dry except during moderate storm 
events. A multi-stage diversion will be required adjacent to the 
mainstem which will direct flows greater than the baseflow, but less than the runoff produced from a 0.5-in rainfall event. 
 
The concept assumes a more natural bottom which would not require a subdrain system. However, if soil conditions are 
unfavorable or if more active uses are desired in the bottom of the EDB a subdrain system could be considered during preliminary 
design. A more detailed site investigation should be completed as part of a preliminary design report to determine outfall elevations, 
soil conditions, and other pertinent BMP design parameters. The EDB should be constructed with an overflow weir and channel/
pipe, which will return flows to the proposed 96-in x 192-in RCBC in Wesley Ave.

Project Snapshot
Project Location | Rosedale Park
Site Owner  | Denver Parks
Site Land Use  | Open Space
Site Area (AC) | 7.8
Proposed BMP Type | Low Flow EDB
Total Tributary Area (AC) | 3,170
Required WQCV (AC-FT) | 50.97
Available Storage Volume (AC-FT) | 19.3
Additional WQCV Needed Upstream (AC-FT) | 31.7
Dry Weather Flow Treatment Possible | Yes
Basin Score | 62
Sub-basin Score | 28
BMP Opportunity Score | 67

Water Quality Impacts
Trib. Area Domin. Land Use Residential
Trib. Area Composite  Imp 46%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 494 355 30%

TSS (lb/yr) 90 - 151 28 - 43 41 - 60%
Phosph (lb/yr) 360 - 510 200 - 260 31 - 25%
Nitrogen (lb/yr) 3060 - 4550 1810 - 2750 20 - 30%

Zinc (lb/yr) 60 - 120 20 - 50 30 - 60%
Copper (lb/yr) 20 - 30 10 - 10 30 - 60%

E.Coli (bill. cfu/yr) 7610 - 15320 1080 - 4320 30 - 43

[ Rosedale Park ]A



Tributary Area
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TRIBUTARY AREA

PROJECT DETAIL

ROW/Other  
18% 

Residential 
36% 

Commercial
10% 

Open Space
7% 

Outside CCD 
29% 

Storm Drain Pipe
Pond
Existing Treatment

EXISTING
Tributary Area 
Storm Drain Pipe
Diversion Structure
EDB
Channel

PROPOSED
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The South Platte River within the Harvard Gulch basin includes 
numerous streets that dead-end at the gulch. Wesley Avenue 
is an example of this and collects local runoff at the end of the 
T-intersection with an alley and a curbless edge into the park space 
along the river. The 13-ac tributary area is conveyed via surface flow 
paths to a small headwall and 18-in diameter pipe and the outfall 
discharges to the River approximately 50-ft downstream. The low-
lying area around the headwall could be excavated in conjunction 
with modifications to the headwall to create an interesting 
bioretention basin along the fringe of the park area between the 
existing alley and the regional River trail. At this location, the 
proposed BMP could provide about 85% of the water quality capture 
volume (WQCV) for the upstream tributary area, which gives the 
concept plan a BMP Opportunity score of 61. The dominate land use 
upstream is residential. 

Planning and Partner Considerations
These types of distributed BMPs are generally located adjacent to 
the River, thus fall within the Denver Parks and Recreation (Parks) 
ownership and DPR must be consulted early in the preliminary 
design phase for buy-in and partnership opportunities. Adjacent 
homeowners can also be valuable be partners and potentially 
provide light maintenance duties or perform volunteer visual 
monitoring to help quantify the impacts of small bioretention basins.

Design Considerations
Runoff from the tributary area is primary delivered via surface flows in concrete pans as well as along the curb and gutter. This 
surface delivery method allows the bioretention basin to remain shallow, on the order of 3-ft deep, and thus keep the footprint and 
costs reasonable. Depending on the precise tributary area and the available space at a particular location, the bioretention basins 
could vary in size.  At this site it would be approximately 90-ft x 48-ft. 

It is ideally preferred that bioretention basins could be constructed without an underdrain to promote infiltration. However, the 

Project Snapshot
Project Location | Wesley Avenue
Site Owner  | City and County of Denver
Site Land Use  | Open Space
Site Area (AC) | 0.1
Proposed BMP Type | Bioretention
Total Tributary Area (AC) | 13
Required WQCV (AC-FT) | 0.19
Available Storage Volume (AC-FT) | 0.16
Additional WQCV Needed Upstream (AC-FT) | 0.03
Dry Weather Flow Treatment Possible | No
Basin Score | 62
Sub-basin Score | 31
BMP Opportunity Score | 61

Water Quality Impacts
Trib. Area Domin. Land Use Residential
Trib. Area Composite Imp 52%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 6.0 2.8 50%

TSS (lb/yr) 1.0 - 1.6 0.2 - 0.3 50 - 90%
Phosph (lb/yr) 4.2 - 5.8 1.0 - 1.4 60 - 80%
Nitrogen (lb/yr) 36 - 53 9.2 - 13.0 60 - 80%

Zinc (lb/yr) 0.7 - 1 0.1 - 0.3 30 - 100%
Copper (lb/yr) 0.2 - 0.4 0.1 - 0.1 40 - 90%

E.Coli (bill. cfu/yr) 89 - 176 6 - 23 78 - 87

[ Wesley Avenue Bioretention ]B



added hydrostatic pressure on structures and/or elevated groundwater levels near the river may necessitate a subdrain 
system with small outfalls to the river or the adjacent major outfall. 
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Concrete rundowns have historically been used to convey runoff 
from streets or top of streambanks directly into stream or gulches.  
The purpose is to control erosion or head cutting from concentrated 
flows, but this practice provides little to no water quality treatment.  
A number of rundowns exist along Harvard Gulch.  Each rundown 
could be retrofitted from a concrete conveyance measure into a 
vegetated swale or bioretention basin. The Gilpin Street rundowns 
have great retrofit potential and can provide water quality at an end-
of-pipe situation.  

The “Gilpin St.” tables show the characteristics and pollutant load 
reductions that could be anticipated for the Gilpin St rundowns. 
However, there are approximately 30 more potential rundown 
locations within Harvard Gulch which could also be retrofitted with 
bioretention basins to treat an additional 134 acres. The second 
Impacts table (“All 33 Rundowns”) summarizes the impacts if all 33 bioretention rundowns were constructed. 

In addition to the water quality benefits supplied by retrofitting rundowns, the retrofits can increase aesthetic appeal and 
screening between the adjacent houses as well as provide numerous educational opportunities for trail and park users. 
Plantings could also provide valuable habitat for pollinators. It improves trail and pedestrian connectivity to and within the 

Project Snapshot - Gilpin St.
Project Location | Gilpin St. Rundown
Site Owner  | City and County of Denver
Site Land Use  | Open Space
Site Area (AC) | 0.06
Proposed BMP Type | Bioretention
Total Tributary Area (AC) | 6.0
Required WQCV (AC-FT) | 0.1
Available Storage Volume (AC-FT) | 0.1
Additional WQCV Needed Upstream (AC-FT) | None
Dry Weather Flow Treatment Possible | No
Basin Score | 62
Sub-basin Score | 30
BMP Opportunity Score | 55

Water Quality Impacts - Gilpin St.
Trib. Area Domin. Land Use Residential
Trib. Area Composite Imp 48%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 2.4 1.1 50%

TSS (lb/yr) 0.4 - 0.6 0.1 - 0.1 50 - 90%
Phosph (lb/yr) 1.9 - 2.7 0.4 - 0.6 60 - 90%
Nitrogen (lb/yr) 15 - 22 3.6 - 5.2 60 - 80%

Zinc (lb/yr) 0.3 - 1 0.1 - 0.1 30 - 100%
Copper (lb/yr) 0.1 - 0.2 0.02 - 0.04 40 - 90%

E.Coli (bill. cfu/yr) 38 - 78 2 - 9 75 - 88

[ Gilpin St/Harvard Gulch Rundowns ]C

Water Quality Impacts - All 33 Rundowns
Trib. Area Domin. Land Use Residential
Trib. Area Composite Imp 48%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 57 27 50%

TSS (lb/yr) 10 - 15 2 - 3 50 - 90%
Phosph (lb/yr) 44 - 60 10 - 14 60 - 80%
Nitrogen (lb/yr) 354 - 523 87 - 124 60 - 80%

Zinc (lb/yr) 7 - 14 1 - 3 30 - 100%
Copper (lb/yr) 2 - 4 1 - 1 40 - 90%

E.Coli (bill. cfu/yr) 886 - 1791 55 - 218 75 - 88



Harvard Gulch neighborhood. DPR and the neighborhood 
association should be consulted early in the design phase 
for buy-in and partnership opportunities.

Design Considerations
Runoff from the tributary area is primary delivered via 
surface flows in concrete pans and as well along the 
curb and gutter. This surface delivery method allows the 
bioretention basins to remain shallow, on the order of 2-ft 
deep, and thus keep the footprint and costs reasonable. 
Depending on the precise tributary area and the available 
space at a particular location the bioretention basins could 
vary in size from 13-ft x 26-ft to 35-ft x 70-ft. 
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PROJECT DETAIL

It would be preferred if the bioretention basins could be 
constructed without an underdrain to promote infiltration. 
However, the added hydrostatic pressure on the walls of 
the concrete lined portion of the gulch may necessitate a 
subdrain system with small outfalls into the gulch. Another 
important design consideration is timing. The MDP for 
Harvard Gulch proposes to naturalize the concrete 
reaches of the gulch and would thus would compete for 
available land that the bioretention basins are proposed. 
Therefore, consideration will be given to phasing and 
schedules to avoid installing bioretention basins which 
would be removed if the gulch naturalization happens.  

Tributary Area - Gilpin St.

ROW/Other  
34% 

Residential 
65.5% 

Commercial
0.5% 

TRIBUTARY AREA
Storm Drain Pipe
Pond
Existing Treatment

EXISTING

Tributary Area 
Chase Drain
Bioretention
SDMP 2014 Proposed Improvement

PROPOSED
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The repurposing of the High Line Canal provides a tremendous 
opportunity for regional water quality treatment.  The High Line Ca-
nal (Canal) is a 71 mile long recreational corridor that runs through 
Denver, Arapahoe, and Douglas counties as well as the cities of 
Denver, Littleton, Centennial, Greenwood Village, Cherry Hills 
Village, and Aurora.  The Canal is currently owned and operated 
by Denver Water but due to its inefficiencies as a water delivery 
system, Denver Water supports finding innovative ways of using 
the canal rather than as an irrigation canal. 

The added secondary includes enhanced aesthetic value for the 
community along the project frontage, multi-modal connectivity 
that makes the corridor more  pedestrian and bike friendly, and 
preserved green space in a highly urbanized area with little vege-
tation. 

Planning and Partner Considerations
A High Line Canal Feasibility Study for Stormwater Runoff Reduc-
tion & Treatment was completed in July 2014.  The Study evaluat-
ed the potential of the HLC to hold, treat, and release stormwater 
after storm events. The Study found that the Canal could tem-
porarily store 200 acre-feet of stormwater runoff per storm which 
represents 68% of the needed storage volume to fully meet the 
water quality capture volume of the defined tributary areas.  Within 
Denver, the Canal could provide treatment for two of the five worst 
basins for nutrients (nitrogen and phosphorus), plus treatment for 
an E.coli priority basin.

Design Considerations
The pilot phase of the project, considered Reach 30, will consist 
of retrofitting just over 1 mile of the Canal from Skeel Reservoir on 
Wellshire Golf Course to Interstate 1-25. The reach provides 7.46 

acre feet of water quality capture volume, though 8.71 
acre feet is required for the area tributary to this reach. 

The project proposes to install three control structures 
within the Canal, as well as forebays at existing storm 
drain outfalls and street surface flow outfalls.  The 
control structures will allow for infiltration of stormwater 
into the Canal, while the forebays will catch sediments, 
trash and other floatables before entering the Canal. 
This will allow for single trash collection points and 
easier maintenance. 

Construction Costs
The 10 reaches within CCD provides 60.66 acre feet 
of available storage. The total construction costs for all 
the reaches within Denver are estimated at $9,796,166 
with an additional O & M cost per year of $226,257. 
Reach 30 is estimated to cost roughly $700,000 to 
construct and $30,544 in O&M costs per year.

Project Snapshot
Project Location | High Line Canal, Reach 30
Site Owner  | Denver Water
Site Land Use  | Canal
Site Area (mi) | 1
Proposed BMP Type | Rain Garden
Total Tributary Area (AC) | 2.9
Required WQCV (AC-FT) | 8.71
Available Storage Volume (AC-FT) | 7.46
Additional WQCV Needed Upstream (AC-FT) | 1.25
Dry Weather Flow Treatment Possible | 
Basin Score | 62

[ High Line Canal ]D
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High Line Canal Conservancy
The High Line Canal Conservancy is leading a broad 
and inclusive community conversation to determine the 
future of the High Line Canal.  The resulting Vision Plan 
will ensure the canal reaches its greatest potential as an 
economic, environmental, recreational, and social asset 
along all of its 71 miles.  The Vision Plan will include big 
picture opportunities for preserving and enhancing the 
Canal’s character and identity, strategies for celebrating 
the diverse communities and landscapes along the Canal, 
and ideas for future actions and processes to engage the 
communities, partner organizations, and governmental 
agencies. 

The Vision Plan seeks to build on previous planning 
studies, including:
• Denver Water Tree Assessment (2008-2009, 

Jacobi and Goodrich): Recommended two weeks of 
water in spring and fall to relieve drought stress on 
cottonwoods. This has become an informal practice 
when water is available and the Canal’s water rights 
are in priority. 

• Stormwater Feasibility Study (2014, RESPEC): 
Evaluated potential of Canal to hold and release 
stormwater after rainstorms. Found that stormwater 
could keep the Canal wet for 100 more days each 
year. 

• Crossing Feasibility Study (2014, Felsburty Holt 
& Ullevig): Prioritized crossing improvements in and 
along Arapahoe County. 

Typologies
Through the Vision Plan process, five typologies of the 

high line canal numbers
71 miles | total length of the Canal
860 AC | size of Canal (100 ft ROW x 71 miles)
11 jurisdictions | # of cities, counties, and special districts the Canal passes through 
70% | amount of water in the Canal is lost from seepage before reaching its destination

The Prairie

Urban Woods

The Canyon

 

Canal have been identified including The Canyon, The Foothills, Wooded Village, Urban Woods, and The Prairie. Typologies 
are determined primarily by the adjacent land use, topography, and vegetation. Each typology presents different opportunities 
for future use of the Canal. The portion of the High Line Canal that stretches through Denver is primarily Urban Woods.

Map from High Line Canal Vision Plan

Example of the “Urban Woods” typology identified in the Vision Plan
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6.5 Lakewood Gulch

Lakewood Land Uses

ROW/Other  
29% 

Industry
1% 

Residential
45% 

Commercial
11% 

Open Space
14% 

The Lakewood Gulch Map Unit is comprised of both 
Lakewood Gulch and Dry Gulch (4800-01 and 4801-01) 
from the Denver Storm Drainage Master Plan (SDMP) and 
has a total drainage area of approximately 10,240 acres or 
16 square miles. However, only 920 acres is within Denver 
and therefore makes it the smallest basin within this study. 
Though smaller in length than Harvard Weir, or Sanderson 
Gulch, Lakewood Gulch has the most channel and 
vegetation diversity.  It’s riparian corridors and short grass 
prairie areas are the best condition of all the gulches.  
Urban Drainage and Flood Control District (UDFCD) 
has made many channel improvements which results in 
Lakewood Gulch also having the greatest channel stability 
of all the gulches. (Gulch Master Plan 2009).  

 Lakewood Gulch flows east through Denver to its 
confluence with the South Platte River and is generally 
bounded by W. Colfax Avenue on the north, the South 
Platte River on the east, US-6 on the south and Sheridan 
Boulevard on the west. The entire lower reach is within 
the City & County of Denver. The Lakewood Gulch 
drainage basin is fully developed, primarily with residential 
land uses along with some pockets of commercial and 
industrial development. Runoff generally flows down the 
relatively steep roadways into the gulch. Stormwater is 
discharged in small, local storm drain outfalls and the 
only large outfall is a 48-inch drain from Colfax Avenue 
discharging into Lakewood Gulch at Lowell Boulevard.

Due to the significant amount of irrigated turf in the 
watershed, significant nutrient loading is impacting water 
quality in the channel.  The low flow channel has been 
stabilized throughout the natural channel reach. More than 
20 grade control structures are in place along Lakewood 
Gulch to establish the longitudinal slopes of low flow 
channel between 0.001 to 0.006 ft.; however local bank 
scour, aggradation and degradation can be seen in some 
locations. Sediment generated during erosion is depositing 

in areas along the channel and flattening the channel 
slope. Targeting residential owners to reduce the amount 
of fertilizer used on lawns and gardens could reduce the 
estimated phosphorous loads. In addition, targeting parks 
and open space (especially along the Lakewood Gulch 
Greenbelt corridor where many people walk their dogs) 
with an aggressive waste cleanup program could reduce 
the number for bacteria that has been estimated for the 
baseline scenario. 

In its final stretch, Lakewood Gulch is surrounded by highly impervious 
area. As the area redevelops, it is important to minimize the impact land 
uses such as parking lots and roadways have on the Gulch.

Basin Snapshot
Overall Score 68
Primary Sub-Score 56

Highest of any map unit

Highest Primary 
Sub-Scores

Average annual pollutant loads
• Phosphorous (6/6)
• Nitrogen (6/6)
• Bacteria (5/6)

Existing % Treatment  (10/10)

Secondary Sub-Score 12
Highest Secondary 
Sub-Scores

Socio-Economic (4/4)

NOTES: Only 1% of the basin is currently being treated. Also, 
the high socio-economic score indicates that residents may 
not have financial means to construct/install their own rain 
gardens or other private green infrastructure

Source: Google
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[lakewood gulch opportunities]

existing existing (aerial view) example rain garden
Polk County, Iowa

park opportunities
High Potential Park Opportunities: 
• Martinez Park
• Lower Lakewood Gulch 

Medium Potential Park Opportunities: 
• Lakewood/Dry Gulch Park
• Rude Park

New water quality facilities in parks will be considered if they do not impact 
or limit park use or function. All park related projects will require further 
study, approval by the Department of Parks and Recreation (DPR), and a 
public involvement process.  The designer must work with Denver Parks 
Planning during all phases to ensure compliance with DPR standards and 
specifications. The Forestry Office must also be consulted.

Paco Sanchez Park
Proposed: Retrofit of Existing Water Quality Facility

1

green streets
4.74 miles | high priority green street opportunities
0.44 miles | green street opportunities

The process to identify site-scale opportunities (Section 4.4) 
resulted in a network of green street opportunities in each basin. 
Streets projects were considered high priority if potential partner 
opportunities exist and/or the project would offer significant 
water quality benefits. While streets represent one of the largest 
sources of urban stormwater pollution, they also represent 
one of the best opportunities for the installation of green 
infrastructure.  Practices suitable for use within the right-of-way 
are illustrated in Denver’s Ultra-Urban Green Infrastructure 
Guidelines: www.denvergov.org/greeninfrastructure.

existing gulch conditions example of riverfront development potential future development

Lakewood Gulch and South Platte River (Decatur Station Area Plan)
Proposed: Activate and Enhance Greenways

2

Source: polkcountyiowa.gov/conserva-
tion/education/rain-gardens/

Source: Decatur-Federal 
Station Area Plan, 2013
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The Dry Gulch Park retrofit project is a proposed semi-regional 
BMP treating a moderate upstream area (73-acres) at the outfall to 
Lakewood Gulch.  The best management practice (BMP) selected 
for this location is an extended detention basin (EDB) and could 
provide 100% of the water quality capture volume (WQCV) for the 
upstream tributary area, which gives it a BMP Opportunity score of 
58.  

Planning and Partner Considerations
Denver Parks current owns the parcel. Denver Parks and 
Recreation (Parks) and CDOT should be consulted early in the 
preliminary design phase for buy-in and partnership opportunities. 
Potential funding from CDOT’s Mitigation Pool Program could be 
explored as this facility could treat approximately 4.5 acres of CDOT 
right-of-way (Colfax Ave).

Design Considerations
Runoff from much of the tributary area (98%) is delivered by an 
existing 27-in storm drain pipe, which will outlet via a headwall into 
the bottom of the EDB. The project proposes to be an on-line facility 
thus, all flows will pass through the EDB. The bottom 5-ft of the 
EDB could provide approximately 2.5 ac-ft. of WQCV. If a subdrain 
system is impractical (as is assumed in this concept plan), a series 
of outfall structures with restriction plates, weirs, or other devices 
could be used to ensure adequate detention times. A more detailed 
site investigation should be completed as part of a preliminary 
design report to determine outfall elevations, soil conditions, and other pertinent BMP design parameters. The bottom of the EDB 
may be constructed with select media per the UDFCD Volume 3 guidelines pending the outcome of in-situ investigations. During 
moderate storm events (greater than a 1-year event but less than a 5-year event) the EDB could fill above the 5-foot level, perhaps 
as high as 7-foot depending on grades, and provide regular detention. The EDB/WC should be constructed with an overflow weir 
and channel, which will function in large storm events and will convey flows under the RTD rail line. 

Project Snapshot
Project Location | Dry Gulch Park
Site Owner  | CCD
Site Land Use  | Park
Site Area (AC) | 0.6
Proposed BMP Type | EDB
Total Tributary Area (AC) | 73
Required WQCV (AC-FT) | 2.5
Available Storage Volume (AC-FT) | 2.5
Additional WQCV Needed Upstream (AC-FT) | None
Dry Weather Flow Treatment Possible | Yes
Basin Score | 64
Sub-basin Score | 45
BMP Opportunity Score | 58

Water Quality Impacts
Trib. Area Domin. Land Use ROW/Other
Trib. Area Composite Imp 55%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 64 46 30%

TSS (lb/yr) 10 - 17 3 - 5 40 - 60%
Phosph (lb/yr) 45 - 63 26 - 34 29 -25%
Nitrogen (lb/yr) 380 - 570 230 - 360 20 -30%

Zinc (lb/yr) 7 - 15 3 - 6 30 - 50%
Copper (lb/yr) 2 - 4 1 - 1 30 - 60%

E.Coli (bill. cfu/yr) 950 - 1890 140 - 570 0 - 10%

[ Dry Gulch Park ]A
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PROJECT DETAIL
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The Newton St project is a proposed semi-regional BMP treating an 
upstream area of 41-acres on the west side of Newton St just south 
of 10th Ave.  The BMP selected for this location is an extended 
detention basin (EDB) and could provide 100% of the water quality 
capture volume (WQCV) for the upstream tributary area, which 
gives it a BMP Opportunity score of 58.  The dominate land uses 
upstream is residential.

Design Considerations
Runoff from the tributary area is delivered by an existing 36-in 
storm drain pipe, which will daylight into the bottom of the EDB. 
The proposed EDB would be constructed on-line and daylight the 
existing 36-in storm drain to deliver water quality capture event flows 
to the BMP. The project proposes to treat the water quality capture 
event as well as all dry weather flows. The bottom 4-ft of the EDB 
could provide approximately 0.7 ac-ft. of WQCV. A more detailed site 
investigation should be completed as part of a preliminary design 
report to determine outfall elevations, soil conditions, and other 
pertinent BMP design parameters. The upper portions of the EDB 
should use shallow slopes (less than 20%) to soften the overall 
depth (6-ft) of the EDB. During moderate storm events (greater than 
a 1-year event but less than a 10-year event) the EDB could be de-
signed to surface drain Newton St and provide regular detention for 
the upstream tributary area. The EDB should be constructed with an 
overflow weir per UDFCD standards, which would function in large 
storm events if that design option were selected. A proposed 24-in 
return flow pipe is shown to discharge treated flows to Lakewood Gulch.

Project Snapshot
Project Location | 953 Newton St
Site Owner  | CCD
Site Land Use  | Open Space
Site Area (AC) | 0.36
Proposed BMP Type | EDB
Total Tributary Area (AC) | 41
Required WQCV (AC-FT) | 0.7
Available Storage Volume (AC-FT) | 0.7
Additional WQCV Needed Upstream (AC-FT) | None
Dry Weather Flow Treatment Possible | Yes
Basin Score | 64
Sub-basin Score | 45
BMP Opportunity Score | 58

Water Quality Impacts
Trib. Area Domin. Land Use Residential
Trib. Area Composite Imp 48%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 17 12 30%

TSS (lb/yr) 3 - 5 1 - 1 42 - 60%
Phosph (lb/yr) 15 - 19 7 - 9 35 - 25%
Nitrogen (lb/yr) 120 - 170 60 - 90 20 - 30%

Zinc (lb/yr) 2 - 4 1 - 2 30 - 60%
Copper (lb/yr) 1 - 1 0 - 0 30 - 60%

E.Coli (bill. cfu/yr) 280 - 590 40 - 150 30 - 46%

[ Newton Street ]B
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6.5 Sanderson Gulch

Sanderson Gulch Land Uses

ROW/Other  
24% 

Industry
1% 

Residential
53% 

Commercial
11% 

Open Space
11% 

Sanderson Gulch is a west bank tributary to the South 
Platte River. The confluence is immediately downstream 
of Florida Avenue. The Sanderson Gulch Map Unit is 
comprised of a single basin (5100-01) from the Denver 
Storm Drainage Master Plan (SDMP) and has a total 
drainage area of approximately 4,860 acres or 7.6 square 
miles. Of this only 3,560 acres (5.6 square miles) are 
within Denver including the confluence and the lower 
portion of the watershed.  The watershed extends west 
from the South Platte River approximately 7 miles to S. 
Union Blvd in the City of Lakewood and Jefferson County. 
The northern boundary of the watershed varies from 
Exposition Ave on the east to Florida Ave on the west; 
the southern boundary of the watershed varies from 
approximately Harvard Ave on the east to Morrison Rd on 
the west.    

Residential land uses make up a majority of the 
watershed. Sanderson Gulch is unique in that the width is 
consistently broad and consistently connected from Wolfe 
Street to South Lipan Street. Limited commercial and 
industrial development exists along major arterial streets 
primarily Federal Blvd, Sheridan Blvd, Wadsworth Blvd 
and the western part of Jewell Avenue.  

Due to the significant amount of irrigated turf from the 
surrounding residential neighborhoods, nutrient loading 

is impacting water quality in the channel.  The low flow 
channel has been stabilized throughout the natural 
channel reaches. As many as 35 grade control structures 
are in place along Sanderson Gulch to establish the 
longitudinal slopes of low flow channel.  However, like 
other gulches, bank scour and degradation can be seen 
in some locations. Sediment generated during erosion is 
depositing in areas along the channel and flattening the 
channel slope in some locations. 

Sanderson Gulch is a defining feature of this basin and is predominantly 
surrounded by residential streets, making improvements to run-downs a 
smart, low-cost solution in this basin.

Many commercial properties along Federal Boulevard have large amounts 
of impervious area, contributing to the local heat island. These properties 
are ideal for low impact retrofit opportunities.

Basin Snapshot
Overall Score 63
Primary Sub-Score 51
Highest Primary 
Sub-Scores

Average annual pollutant loads
• Bacteria (6/6) 
• Phosphorous (6/6)
• Nitrogen (6/6)

Existing % Treatment  (10/10)
Future Development (5/5)

Secondary Sub-Score 12
Highest Secondary 
Sub-Scores

Park Density (4/4)
Socio-Economic (4/4)

NOTES: The high socio-economic score indicates that 
residents may not have financial means to construct/install 
their own rain gardens or other private green infrastructure.

Source: Google Source: Google
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Sub-Collection System
 32-41 High
 26-31 Medium-High
 21-25 Medium
 16-20 Medium - Low 
 <=15 Low

 Existing Water Quality Pond
 Existing Treatment 
 MS4 Outfall (21)

EXISTING CONDITIONS

N
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Regional and Sub-Regional Opportunities
 City-Owned Parcels
 High Opportunity Parks
 Medium Opportunity Parks

Green Street Opportunities
 High Water Quality Opportunities
 Water Quality Opportunities

 Opportunities
 Concepts

A 

1

2 

BMP OPPORTUNITIES

B 

N

C 



[sanderson gulch opportunities]
Carlan Court 
Proposed: Outfall Improvements

proposed improvements to the outfall proposed improvements to the gulch

park opportunities
High Potential Park Opportunities: 
• Florida & Raritan
• Irving & Java
• Sanderson Gulch 

Medium Potential Park Opportunities: 
• Huston Lake Park
• Godsman Park
• Garfield Lake Park

New water quality facilities in parks will be considered if they do not impact 
or limit park use or function. All park related projects will require further 
study, approval by the Department of Parks and Recreation (DPR), and a 
public involvement process.  The designer must work with Denver Parks 
Planning during all phases to ensure compliance with DPR standards and 
specifications. The Forestry Office must also be consulted.

Sanderson Gulch Improvements
Proposed: Gulch and Outfall Improvements

1

2

proposed design alternative: rain garden example of neighborhood-scale rain garden
Ann Arbor, MI

green streets
9.48 miles | high priority green street opportunities
5.23 miles | green street opportunities

The process to identify site-scale opportunities (Section 4.4) 
resulted in a network of green street opportunities in each basin. 
Streets projects were considered high priority if potential partner 
opportunities exist and/or the project would offer significant 
water quality benefits. While streets represent one of the largest 
sources of urban stormwater pollution, they also represent 
one of the best opportunities for the installation of green 
infrastructure.  Practices suitable for use within the right-of-way 
are illustrated in Denver’s Ultra-Urban Green Infrastructure 
Guidelines: www.denvergov.org/greeninfrastructure.

aerial of existing conditions

• Ford Place
• Harvey Park

Image: mlive.com/news/ann-arbor/index.
ssf/2015/07/5-story_condo_building_propose.html

Lowell & Evans Green Infrastructure
Proposed: Reduce Impervious Area & Bioretention

1

proposed design proposed conceptexisting conditions

Source: Stream Landscape Architects & PlanningSource: Muller Engineering Company
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Sanderson Gulch includes numerous streets that dead-end at the 
gulch. Mexico Ave is such an example and collects local runoff 
at the end of the T-intersection and into the park space along the 
gulch. The 4.8-ac tributary area is conveyed via surface flow to 
inlets at the T-intersection and into an 18-in diameter pipe and the 
outfall discharges to the gulch approximately 50-ft downstream. 
The low-lying area behind the back of curb could be excavated in 
conjunction with modifications to the inlets to create an interesting 
bioretention basin along the fringe of the park area between the ex-
isting street and the regional trail. At this location, the proposed BMP 
could provide 100% of the water quality capture volume (WQCV) 
for the upstream tributary area, which gives the concept plan a BMP 
Opportunity score of 47. The dominate land uses upstream include 
residential.  

The “Mexico Ave.” tables show the characteristics and pollutant load reductions that could be anticipated for the Mexico Ave. 
intersection. However, there are approximately 6 more similar locations within Sanderson Gulch which could be retrofitted with 
bioretention basins to treat an additional 182 acres. The second Impacts table (“All 7 Rundowns”) summarizes the impacts if 
all 7 bioretention rundowns were constructed. 

Project Snapshot - Mexico Ave.
Project Location | Mexico Ave. Rundown
Site Owner  | City and County of Denver
Site Land Use  | Open Space
Site Area (AC) | 3.1
Proposed BMP Type | Bioretention
Total Tributary Area (AC) | 4.8
Required WQCV (AC-FT) | 0.1
Available Storage Volume (AC-FT) | 0.1
Additional WQCV Needed Upstream (AC-FT) | None
Dry Weather Flow Treatment Possible | No
Basin Score | 63
Sub-basin Score | 22
BMP Opportunity Score | 47

Water Quality Impacts - Mexico Ave.
Trib. Area Domin. Land Use Residential
Trib. Area Composite Imp 49%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 2.1 1.0 50%

TSS (lb/yr) 0.4 - 0.5 0.1 - 0.1 50 - 90%
Phosph (lb/yr) 1.7 - 2.4 0.4 - 0.5 60 - 90%
Nitrogen (lb/yr) 13 - 20 3.2 - 4.6 60 - 80%

Zinc (lb/yr) 0.2 - 0.5 0 - 0.1 30 - 100%
Copper (lb/yr) 0.1 - 0.1 0 - 0 40 - 90%

E.Coli (bill. cfu/yr) 34 - 69 2 - 8 67 - 88

[ Mexico Avenue Rundown ]A

Water Quality Impacts - All 7 Rundowns
Trib. Area Domin. Land Use Residential
Trib. Area Composite Imp 49%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 80 37 50%

TSS (lb/yr) 15 - 24 2 - 4 50 - 90%
Phosph (lb/yr) 61 - 84 14 - 19 60 - 80%
Nitrogen (lb/yr) 499 - 748 123 - 176 60 - 80%

Zinc (lb/yr) 11 - 21 2 - 5 30 - 110%
Copper (lb/yr) 3 - 5 1 - 2 40 - 90%

E.Coli (bill. cfu/yr) 1244 - 2516 76 - 305 75 - 88



Planning and Partner Considerations
These types of distributed BMPs are generally located adjacent to the gulch, thus fall within the Denver Parks and Recreation 
(Parks) ownership and they should be consulted early in the preliminary design phase for buy-in and partnership opportunities. 

Design Considerations
Runoff from the tributary area is primarily delivered via surface flows in concrete pans as well as curb and gutter. This surface 
delivery method allows the bioretention basin to remain shallow, on the order of 2-ft deep, and thus keep the footprint and 
costs reasonable. Depending on the precise tributary area and the available space at a particular location the bioretention 
basins could vary in size but for this site it could be 65-ft x 32-ft
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Tributary Area

ROW/Other  
32% 
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68% 

PROJECT DETAIL

TRIBUTARY AREA

Tributary Area 
Chase Drain
Bioretention
Channel

PROPOSED
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Similar to Mexico Avenue, Decatur Street dead ends at Sanderson 
Gulch. Decatur Street collects local runoff at the end of the hammer-
heads at each side of the gulch via a standard curb. The hammer-
head turnaround on the Northside could be retrofitted with a Denver 
Bay and bioretention, while the southside would be a similar retrofit 
as the Mexico Avenue project. 

The Denver Bay is a best management practice developed by Den-
ver Wastewater Operations. This BMP uses a curb along the street 
with several small orifices as a forebay and a bioretention area/veg-
etated system on the backside side of the curb. This allows standard 
street sweepers to remove larger debris and sediments in the curb 
in combination with the bioretention basin behind the curb to provide 
water quality treatment. At this particular location, the proposed BMP 
could provide 20% of the water quality capture volume (WQCV) for 
the upstream tributary area, which gives the concept plan a BMP 
Opportunity score of 52. 

Design Considerations
Runoff from the tributary area is primarily delivered via surface flows 
in concrete pans as well as along the curb and gutter. This surface 
delivery method allows the bioretention basins to remain shallow, 
on the order of 2-ft to 3-ft deep. For this site, the bioretention basin 
could be as large as 172-ft x 58-ft.  Forebays that can be cleaned 
as part of the street sweeping program require a depression at the 
location of the BMP.  This ensures capture of the water volume to be 
treated while slowing entry into the vegetated portion.

Project Snapshot 
Project Location | Decatur St. North
Site Owner  | City and County of Denver
Site Land Use  | Open Space
Site Area (AC) | 0.9
Proposed BMP Type | Denver Bay & Bioretention
Total Tributary Area (AC) | 11.3
Required WQCV (AC-FT) | 0.2
Available Storage Volume (AC-FT) | 0.04
Additional WQCV Needed Upstream (AC-FT) | 0.16
Dry Weather Flow Treatment Possible | No
Basin Score | 63
Sub-basin Score | 23
BMP Opportunity Score | 52

Water Quality Impacts
Trib. Area Domin. Land Use Residential
Trib. Area Composite Imp 60%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 1.9 0.9 50%

TSS (lb/yr) 0.3 - 0.6 0.1 - 0.1 50 - 90%
Phosph (lb/yr) 1.2 - 1.7 0.3 - 0.4 60 - 80%
Nitrogen (lb/yr) 12 - 17 3.1 - 4.2 60 - 80%

Zinc (lb/yr) 0.2 - 0.4 0 - 0.1 30 - 100%
Copper (lb/yr) 0.1 - 0.1 0 - 0 40 - 90%

E.Coli (bill. cfu/yr) 27 - 53 2 - 8 67 - 86

[ Decatur Street: Denver Bay & Bioretention ]B
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Tributary Area
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Existing Treatment
EXISTING

Tributary Area 
Chase Drain
Bioretention

PROPOSED
Channel
SDMP 2014 Proposed Improvement
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The Garfield Park project is a proposed semi-regional BMP treat-
ing 96 acres upstream along the north and west edges of Garfield 
Lake.  The BMP selected for this location is a bioretention/wetland 
basin and could provide 100% of the water quality capture volume 
(WQCV) for the upstream tributary area, which gives it a BMP 
Opportunity score of 38.  

The concept plan assumes diversion structures in the existing 15-in 
and 24-in outfalls near the edges of the lake. The pipes are as-
sumed to be relatively shallow and could be diverted to fringe areas 
of the lake which could be converted to bioretention basins if favor-
able groundwater levels were found, or to constructed wetlands. 
Similar fringe wetlands have been successfully constructed along 
the edges of Berkley Lake and Rocky Mountain Lake. 

Planning & Partner Considerations
The parcel is owned by Denver, however, close and early collabora-
tion with Parks is essential. Educational signage could be incorpo-
rated outlining the importance of eco-services provided by natural 
and constructed wetlands along with habitat and water quality 
benefits.

Design Considerations
Runoff from the tributary area is delivered by existing 15-in and 
24-in storm drain diversion pipes along the north and west banks 
of Garfield Lake. It is assumed that the storm drains are relatively 
shallow since they both discharge at lake level. Pending the outcomes of the preliminary design site investigations the diversion 
pies could be daylighted into open channels feeding the proposed bioretention basins/wetland basins. Groundwater levels will be 
the critical factor that dictates the BMP type. Forebays will be critical components to keep silt, sediment, and trash out of the BMPs. 
An alternative which is not depicted in the concept would be to reduce the overall treatment volume and the tributary area treated 
by only diverting adjacent surface flows to the BMPs via chase drains around the perimeter of the park like the chases and Denver 
Bays at Huston Lake.

Project Snapshot 
Project Location | Garfield Park
Site Owner  | City and County of Denver
Site Land Use  | Open Space
Site Area (AC) | 5.8
Proposed BMP Type | Bioretention
Total Tributary Area (AC) | 96.0
Required WQCV (AC-FT) | 0.85
Available Storage Volume (AC-FT) | 0.85
Additional WQCV Needed Upstream (AC-FT) | None
Dry Weather Flow Treatment Possible | No
Basin Score | 63
Sub-basin Score | 15
BMP Opportunity Score | 38

Water Quality Impacts
Trib. Area Domin. Land Use Residential
Trib. Area Composite Imp 49%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 26.1 12.2 50%

TSS (lb/yr) 4.6 - 6.9 0.8 - 1.2 50 - 90%
Phosph (lb/yr) 20.8 - 28.6 4.6 - 6.4 60 - 90%
Nitrogen (lb/yr) 159 - 241 39.3 - 57.0 60 - 80%

Zinc (lb/yr) 2.9 - 6 0.6 - 1.5 30 - 100%
Copper (lb/yr) 0.9 - 1.7 0.2 - 0.5 40 - 90%

E.Coli (bill. cfu/yr) 415 - 844 25 - 100 76 - 88

[ Garfield Park ]C

Image: Stormwater Park, Milwaukee Park, WI
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PROJECT DETAIL
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The Iowa Ave bioretention project is a proposed semi-regional BMP 
treating 11 acres of upstream area at the southwest corner of Iowa 
Ave and Irving St.  The BMP selected for this location is a bioret-
ention basin and could provide 100% of the water quality capture 
volume (WQCV) for the upstream tributary area, which gives it a 
BMP Opportunity score of 64. An existing 18-in storm drain is pro-
posed to be daylighted in the existing park area. The BMP could be 
constructed on-line or could use a diversion structure to deliver the 
water quality flows to the proposed bioretention basin.

Planning and Partner Considerations
The area is currently a dedicated park and no additional private 
parcel acquisitions are anticipated. Denver Parks and Recreation 
(Parks) should be consulted early in the preliminary design phase 
for buy-in and partnership opportunities.

Design Considerations
Runoff from the tributary area is delivered via an existing 18-in storm 
drain from Iowa Ave. The treatment depth of the bioretention basin 
is on the order of 3-ft deep, however the excavation depth is 6-ft due 
to the depth of the existing pipe. Depending on the precise tributary 
area and the available space, the bioretention basins could vary in 
size but for this site could be 95-ft x 60-ft. It would be preferred if the 
bioretention basins could be constructed without an underdrain thus, 
promoting infiltration. As mentioned before this could add hydro-
static pressure on structures near the gulch and may necessitate a 
subdrain system with small outfalls into the gulch. Groundwater could also be an issue due to the proximity to the gulch. A more 
detailed site investigation should be completed as part of a preliminary design report to determine outfall elevations, soil conditions, 
and other BMP parameters.

Project Snapshot 
Project Location | Iowa Ave. and Julian Way
Site Owner  | City and County of Denver
Site Land Use  | Open Space
Site Area (AC) | 5.5
Proposed BMP Type | Bioretention
Total Tributary Area (AC) | 10.7
Required WQCV (AC-FT) | 0.14
Available Storage Volume (AC-FT) | 0.16
Additional WQCV Needed Upstream (AC-FT) | None
Dry Weather Flow Treatment Possible | No
Basin Score | 63
Sub-basin Score | 22
BMP Opportunity Score | 64

Water Quality Impacts
Trib. Area Domin. Land Use Residential
Trib. Area Composite Imp 44%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 4.3 2.0 50%

TSS (lb/yr) 0.9 - 1.3 0.1 - 0.2 50 - 90%
Phosph (lb/yr) 3.7 - 4.9 0.8 - 1.1 60 - 90%
Nitrogen (lb/yr) 31 - 43 7.0 - 9.7 60 - 80%

Zinc (lb/yr) 0.6 - 1 0.1 - 0.2 30 - 100%
Copper (lb/yr) 0.1 - 0.3 0 - 0.1 40 - 90%

E.Coli (bill. cfu/yr) 72 - 150 4 - 16 71 - 89

[ Iowa Avenue Bioretention ]D
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[ Special Projects ]



7.1 Special Project 
Overview
The water quality program aims to leverage strong 
opportunities outside of and/or in addition to the projects 
that are identified through the water quality basin analysis 
and opportunity identification process. Special projects 

Special Projects

[ section seven ]  

typically have a large impact on improving water quality, 
provide educational value, include multiple stakeholders, 
meet numerous citywide goals, and leverage outside 
funding. 

B
E 

A

Figure 7.1: Special Projects

D 
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F 
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The previous chapters highlighted project opportunities in 
the highest priority basins (red) and the second highest 
priority basins (orange). While these projects represent 
the foundation for the Green Infrastructure/Water Quality 
Capital Improvement Program, there will be projects 
that represent beneficial opportunities in the remaining 
basins (yellow/medium; blue/medium-low; and green/
low).   A review of other city documents and plans, as 
well as a GIS review of the remaining basins identified a 
handful of these opportunities. The projects identified on 
the following pages are by no means an exhaustive list 
and Denver Public Works is always looking for additional 

opportunities to partner on projects that go ‘above and 
beyond’ any regulatory requirements that a project must 
implement.

In addition to the projects called out in this document, 
Denver Public Works has put a process in place to 
include unanticipated projects in the Water Quality Capital 
Improvement Program. Regardless of the source (this 
document or another effort), projects that meet certain 
programmatic and technical criteria will be prioritized for 
implementation. 

Baseline Parcel 
Opps: 
GIS Analysis

WQ Priority Basins

Baseline Green 
Street Opps: 
GIS Analysis

Green Street Opps: 
Windshield Survey

Parcel Opps: 
Desktop Review
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Figure 7.2: Project Identification  & Prioritization Process  
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[ Park Avenue Pocket Parks ]A

The Park Ave Pockets project adopts the general green street 
approach but utilizes existing larger pockets of open space 
located adjacent to Park Ave from Colfax Ave to 20th St. The best 
management practice (BMP) selected for these locations are 
bioretention basins and collectively they could provide 100% of the 
water quality capture volume (WQCV) for the upstream tributary 
areas, which gives it a BMP Opportunity score ranging from 30 to 
38. The dominate land uses upstream is right-of-way. 

Design Considerations
Runoff from Park Ave is delivered via surface flows in concrete 
pans as well as curb and gutter. This surface delivery method 
allows the bioretention basins to remain shallow, on the order of 
2 to 3-ft deep, and thus keep the footprint and costs reasonable. 
Depending on the precise tributary area and the available space 
at a particular location the bioretention basins could vary in size 

PROJECT DETAIL

TRIBUTARY AREA
Storm Drain Pipe
Pond
Existing Treatment

EXISTING

Tributary Area 
Storm Drain Pipe
Bioretention
SDMP 2014 Proposed 
Improvement

PROPOSED
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Project Snapshot 
Project Location | Park Avenue Pocket Parks
Site Owner  | City and County of Denver
Site Land Use  | Parks
Site Area (AC) | 2.7
Proposed BMP Type | Bioretention
Total Tributary Area (AC) | 17
Required WQCV (AC-FT) | 0.3
Available Storage Volume (AC-FT) | 0.5
Additional WQCV Needed Upstream (AC-FT) | None
Dry Weather Flow Treatment Possible | No
Basin Score | 61
Sub-basin Score | 30 - 35
BMP Opportunity Score | 30 - 38

Water Quality Impacts
Trib. Area Domin. Land Use ROW/Other
Trib. Area Composite Imp 67%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 10 5 50%

TSS (lb/yr) 1.3 - 2.7 0.2 - 0.5 50 - 90%
Phosph (lb/yr) 5 - 9 1 - 2 60 - 80%
Nitrogen (lb/yr) 40 - 80 10 - 20 60 - 80%

Zinc (lb/yr) 0.9 - 2.0 0.2 - 0.5 30 - 100%
Copper (lb/yr) 0.3 - 0.7 0.1 - 0.2 40 - 90%

E.Coli (bill. cfu/yr) 130 - 250 10 - 40 69 - 84

but would be around 500 square feet and provide 100% of the water quality capture volume, which gives it a BMP ranging 
from 30-38.  A tree inventory should be included during the first phase of this project.  Healthy trees should be avoided and/
or protected during construction.  It is preferred that the bioretention basins be constructed without an underdrain to promote 
greater infiltration.   
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The Irondale Gulch headwater project is identified in Urban 
Drainage and Flood Control District’s (UDFCD) Master Drainage 
Plan (MDP) for Irondale Gulch. The proposed regional BMP could 
treat a large upstream area of roughly 2,800-acres near the outfall 
to Irondale Gulch.  The best management practice (BMP) selected 
for this location is a constructed wetland basin and could provide 
100% of the water quality capture volume (WQCV) for the upstream 
tributary area.  In addition to the water quality benefits supplied by 
the project, it provides significant habitat augmentation within the 
Arsenal.

Planning & Partner Considerations
The parcel is located within the Rocky Mountain Arsenal National 
Wildlife Refuge which is managed by the U.S. Fish and Wildlife 
Service. The dominate land uses upstream include residential 
and light industrial. The project would require a collaborative effort 
between Denver, UDFCD, the Arsenal, Aurora, Commerce City, and 
Adams County since it is a part of the MDP. In addition to the water 
quality benefits supplied by the project, it provides significant habitat 
augmentation within the Arsenal.

Design Considerations
Runoff from the tributary area is delivered by an existing 78-in 
storm drain pipe in 56th Ave. This flow will outlet via a headwall 
into the bottom of an open channel which will feed into a forebay 
before entering a constructed wetland channel. The project would 
be an on-line facility, thus proposing to treat the water quality capture event as well as all dry weather flows. The bottom 3 to 4-ft 
of the wetland could provide approximately 50 ac-ft. of WQCV. A more detailed site investigation should be completed as part of a 
preliminary design report to determine outfall elevations, soil conditions, and other pertinent BMP design parameters. Furthermore, 
per the MDP the basin would also provide 100-yr detention and reduce downstream flood hazards in Commerce City and Adams 
County.

Project Snapshot 
Project Location | Irondale Gulch Wetland
Site Owner  | City and County of Denver
Site Land Use  | Open Space
Site Area (AC) | 19.5
Proposed BMP Type | EDB
Total Tributary Area (AC) | 2,786
Required WQCV (AC-FT) | 47.9
Available Storage Volume (AC-FT) | 47.9
Additional WQCV Needed Upstream (AC-FT) | None
Dry Weather Flow Treatment Possible | Yes
Basin Score | 62
Sub-basin Score | 42
BMP Opportunity Score | N/A

Water Quality Impacts
Trib. Area Domin. Land Use ROW & Industrial
Trib. Area Composite Imp 58%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 1,418 1,339 10%

TSS (lb/yr) 342 - 1145 73 - 205 49 - 70%
Phosph (lb/yr) 819 - 1477 338 - 498 43 - 25%
Nitrogen (lb/yr) 6330 - 16480 4140 - 6190 30 - 40%

Zinc (lb/yr) 661 - 1235 151 - 260 40 - 80%
Copper (lb/yr) 94 - 199 23 - 42 40 - 70%

E.Coli (bill. cfu/yr) 19480 - 37560 1330 - 6760 65 - 82

[ Irondale Gulch Headwater ]B

Ft. Collins, CO
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The 51st Ave and Zuni St Park project is a proposed semi-regional 
BMP treating a large upstream area of 85-acres along the east 
side of Zuni St at 51st Ave.  The BMP selected for this location 
is an EDB and could provide 100% of the water quality capture 
volume (WQCV) for the upstream tributary area, which gives it a 
BMP Opportunity score of 33.  The dominate land uses upstream is 
residential. 

Planning & Partner Considerations
The area is currently a dedicated park therefore Denver Parks and 
Recreation should be consulted early in the preliminary design 
phase for buy-in and partnership opportunities. Existing utilities 
surrounding the park should also be investigated to determine if any 
franchise utilities could be affected. Points of connection (POCs) to 
the existing storm drain system could be adjusted during preliminary 
design to avoid possible conflicts. The footprint shown was selected 
to minimize the impact on existing trees, which are primarily located 
around the edges of the park. A bioretention basin was considered 
in-lieu of an EDB but was determined to not meet the minimum 
footprint requirements outlined by UDFCD.

Design Considerations
Runoff from the tributary area is delivered by existing 15-in and 24-in 
Runoff from the tributary area is delivered by an existing 30-in storm 
drain pipe, which will outlet into the bottom of the EDB. The project 
proposes to divert the water quality capture event as well as all dry 
weather flows. A small diversion structure within the existing 30-in storm drain in Zuni St is required to deliver water quality capture 
event flows to the BMP which would be approximately 5-ft deep. The bottom 5-ft of the EDB could provide approximately 2 ac-ft. of 
WQCV and could be drained via a subsurface drainage system. However, a subsurface drainage system may not be necessary if 
in-situ soils provide favorable infiltration conditions. A more detailed site investigation should be completed as part of a preliminary 
design report to determine outfall elevations, soil conditions, and other pertinent BMP design parameters. 

Project Snapshot 
Project Location | 51st and Zuni Park
Site Owner  | CCD
Site Land Use  | Park
Site Area (AC) | 12.8
Proposed BMP Type | EDB
Total Tributary Area (AC) | 85
Required WQCV (AC-FT) | 1.4
Available Storage Volume (AC-FT) | 3
Additional WQCV Needed Upstream (AC-FT) | None
Dry Weather Flow Treatment Possible | No
Basin Score | 56
Sub-basin Score | 33
BMP Opportunity Score | 33

Water Quality Impacts
Trib. Area Domin. Land Use Residential
Trib. Area Composite Imp 47%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 12 11 10%

TSS (lb/yr) 3 - 4 1 - 1 50 - 80%
Phosph (lb/yr) 11 - 14 4 - 5 40 - 50%
Nitrogen (lb/yr) 94 - 128 42 - 51 30 - 40%

Zinc (lb/yr) 2 - 3 1 - 3 40 - 80%
Copper (lb/yr) 0.4 - 0.7 0.2 - 0.2 50 - 80%

E.Coli (bill. cfu/yr) 557 - 1139 75 - 299 30 - 46

[ 51st and Zuni ]C

Source: kk-la.com
Karen Kiest Landscape Architects
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The upper portions of the EDB should use shallow slopes 
(less than 10%) to soften the overall depth (8-ft) of the 
EDB. During moderate storm events (greater than a 
2-year event but less than a 10-year event) the EDB could 
be designed to surface drain Zuni St. and provide regular 
detention for the upstream tributary. The EDB should be 
constructed with an overflow weir per UDFCD standards, 

TRIBUTARY AREA PROJECT DETAIL

which would function in large storm events if that design 
option were selected. A proposed 24-in return flow pipe 
is shown, which returns treated flows back to the existing 
system in Zuni St. 

Tributary Area

ROW/Other  
32.9% 

Residential 
64.9% 

Commercial
2.2% 

Storm Drain Pipe
Pond
Existing Treatment

EXISTING
Tributary Area 
EDB
Storm Drain Pipe

PROPOSED
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Aerial of site location

[ 52nd & Emerson Regional Water Quality  ]D

Denver Public Works (DPW), Denver Parks and 
Recreation (DPR), and the North Denver Cornerstone 
Collaborative (NDCC) kicked off a community led 
master planning effort in the fall of 2016 to re-envision 
approximately 80 acres of city property and existing 
open space surrounding Heron Pond including Carpio-
Sanguinette Park and the 52nd and Emerson parcel. The 
Master Plan was finalized and released in the fall of 2017.

Neighborhood History
The Globeville neighborhood was first incorporated as a 
town in 1891. It was a community based around the Globe 
Smelter, once the Holden Smelter, other smelters in the 
area, the meatpacking industry and stockyards, and was 
incorporated into Denver in 1902.

In Globeville’s early years, immigrants settled and 
worked in these local industries. As time passed and the 
economic structure of Denver evolved, the industries in 
the neighborhood changed. Although the smelters are now 
gone and the meatpacking industry is much-diminished, 
a strong industrial presence remains today, as does an 
established residential community. Strong community 
ties and civic pride bolster the neighborhood, even in 
the face of environmental, economic, educational, and 
infrastructure issues that cause challenges for quality of 
life. Many important changes are on the neighborhood’s 
immediate horizon, including new commuter rail transit, 
the I-70 East project in nearby Elyria and Swansea, and 
an expanding vision for the National Western Stock Show 
just across the river to the east. (Globeville Neighborhood 

Plan, Adopted 2014)

Site Location
The property lies along the South Platte River in the 
Globeville Neighborhood in North Central Denver.  Heron 
Pond Natural Area and Carpio-Sanguinette Park are 
valuable assets within the Denver Parks system. The 
magnificent views to the mountains and the City skyline 
are incredible features of the site and worth preserving.  
The Study Area offers a unique opportunity in Denver 
that may represent the last of its kind; an 80-acre parcel 
that compares in size to only a handful of parks including 
Berkeley Park, Cheesman Park, and Ruby Hill.
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Master Plan 
Community input guided master plan priorities. The 
project’s initial goals and desired outcomes included (but 
were not limited to):
• Unify and manage Carpio-Sanguinette Park, Heron 

Pond, Heller Open Space, and adjacent City property 
as one regional amenity along the South Platte River. 

• Improve the health of the river ecosystem through 
habitat restoration and innovative water quality 
designs. 

• Create a neighborhood and City asset that is a jewel 
and new model of ecologically inspired open space 
design and environmental restorations for the Denver 
Parks System. 

• Support and catalyze neighborhood improvements in 
the Globeville and Elyria Swansea neighborhoods. 

• Enhance visibility and connections between Heron 
Pond and embankments along the South Platte River.

• Provide environmental education and recreational 
opportunities for residents and urban youth. 

• Complement the ongoing drainage work by other 
City departments, the U.S. Army Corps of Engineers 
(USACE), and the Urban Drainage and Flood Control 
District (UDFCD). 

• Capitalize on the redevelopment of the National 
Western Center and connectivity to new civic 
facilities, event spaces, and activity centers. 

• Position the plan for resourceful and strategically 
phased implementation and identify early 
improvements.

Parks similar in size

Historical photo of Globeville Smelter

View looking south across Heron Pond at Downtown Denver skyline.
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Miles of concrete trapezoidal channels were installed in the 
Montbello neighborhood to provide conveyance of the 10-year 
storm. The concrete channels could be retrofitted to reduce the 
concrete portion and incorporate a linear bio-swales within the 
channels. This regional BMP could treat up to 285 acres of tributary 
area.  A bio-swale would not provide the water quality capture 
volume (WQCV) but rather would be a rate based treatment method 
that would reduce velocities and promote sedimentation and uptake 
of pollutants. The dominant upstream land use is residential. 

In addition to the water quality benefits supplied by the project, it 
promotes multi-modal transit by aesthetically improving the roadway 
corridors. The concept plan presented herein includes a 2,500 
LF section of the extensive concrete channel network. Additional 
concepts for other sections along with pollutant reductions could be 
analyzed in a similar fashion as this concept plan. Opportunities to 
create linear parks within the right-of-way should be explored that 
could create green threads and link the community to one-another, 
the Montbello Central Park, and the Rocky Mountain Wildlife Refuge

Planning & Partner Considerations
The area is currently dedicated right-of-way so no additional 
parcel acquisitions would be required. The Denver Department of 
Transportation & Mobility would need to be consulted early in the 
process as it would require reducing or eliminating some travel 
lanes and/or parking lanes. Public Works should be consulted to 
understand the required flood carrying requirement of the channel and the numerous roadway crossings. Additionally, Community 
Planning and Development should be consulted to ensure any design efforts align with the vision of the Far Northeast Area Plan.

Design Considerations
Existing conveyance capacities and velocities of the concrete channels will be an important parameter to review early in the 
preliminary design process. Conversion of the corridors to green infrastructure corridors could reduce the flood carrying capacity 

Project Snapshot 
Project Location | Montbello Channel Retrofit
Site Owner  | CCD
Site Land Use  | Right-of-Way
Site Area (AC) | 5.9
Proposed BMP Type | Linear Bioretention
Total Tributary Area (AC) | 285
Required WQCV (AC-FT) | 3.8
Available Storage Volume (AC-FT) | 3.8
Additional WQCV Needed Upstream (AC-FT) | None
Dry Weather Flow Treatment Possible | Yes
Basin Score | 46
Sub-basin Score | 20 - 34
BMP Opportunity Score | N/A38

Water Quality Impacts
Trib. Area Domin. Land Use Residential
Trib. Area Composite Imp 46%

Indicator (Totals) Influent Effluent Reduct.
Flow (ac-ft/yr) 118 56 50%

TSS (lb/yr) 21.2 - 35.2 3.5 - 6.0 70 - 90%
Phosph (lb/yr) 89 - 125 20 - 28 70 - 80%
Nitrogen (lb/yr) 710 - 1090 180 - 260 50 - 80%

Zinc (lb/yr) 14.4 - 30.0 2.8 - 6.9 50 - 100%
Copper (lb/yr) 4.1 - 7.9 1.1 - 2.2 50 - 90%

E.Coli (bill. cfu/yr) 1830 - 3700 110 - 450 75 - 88

[ Montbello Channel Retrofits ]E 

Source: Dennis Avenue, Montgomery, MD
mygreenmontgomery.org
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if not appropriately considered. In addition, there are 
numerous cross culverts which will need to be maintained. 
An underdrain system could prevent ponding conditions 
and soggy conditions to persist but will be dependent upon 
preliminary soils investigations and velocity calculations. 
It is assumed that utility conflicts would not be an issue 
since the channel is not proposed to be lowered. However, 
if inside lanes, adjacent to the channel, were removed 
so that slopes could be flattened then utility re-locations 

PROJECT DETAILTRIBUTARY AREA

Storm Drain Pipe
Pond
Existing Treatment

EXISTING
Tributary Area 
Linear Bioretention

PROPOSED

could become an issue. The Montbello area includes 
a substantial length of concrete open channels which 
could be converted to bio-swales. It would likely require a 
phased approach which should start at the downstream 
ends and work upstream to ensure that capacity is 
maintained at all times. A backwater analysis should 
accompany the first phase to demonstrate that the existing 
drainage level of service will be maintained.  

Far Northeast Neighborhood Plan
The Far Northeast Planning Area is one of the first areas to be planned as part of Phase I of Denver’s Neighborhood Planning 
Initiative. The planning area encompasses the Montbello, Gateway/Green Valley Ranch, and Denver International Airport 
statistical neighborhoods, The Montbello Channels are located within the Far Northeast area and are being considered as 
part of the planning effort. In addition to improving water quality, residents have indicated a desire to make these channels a 
recreational amenity for the community.

Tributary Area

ROW/Other  
30% 

Open Space 
7.4% 

Residential 
56.5% 

Commercial
9.4% 

Industry 
0.6% 
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From a city-wide stormwater perspective, a lake can be 
considered a water quality treatment facility.  Denver’s 
Lakes had become integral components within the 
City’s green infrastructure system since well before the 
term had been coined. All of Denver’s lakes and ponds 
provide storm detention and help settle out sediment and 
associated contaminants that otherwise would reach the 
South Platte River and other downstream waters.  

The amount of work a lake performs can be estimated 
by the ratio of the size of the lake versus the size of the 
watershed it receives water from.  Some of Denver’s 
hardest working lakes and ponds are Barnum, Ferril, 
and Parkfield.  The latter is actually a designed detention 
pond that has evolved into a productive wetland. Other 
uses provided by Denver’s Lakes include the provision of 
recreational opportunities (fishing and boating) as well as 
fish and wildlife habitat.  City lakes provide key outdoor, or 
natural area escape from urban surroundings. 

Maintaining acceptable water quality in urban lakes is 
challenging given the numerous confounding factors such 

as they are typically shallow and warm, have marginal 
water quality and quantity of source waters, and are 
subsequently stagnant in places.  Because many of 
Denver’s lakes provide stormwater retention or detention, 
they receive high sediment loads, along with associated 
contaminants (such as nutrients, metals, and bacteria).  
These factors contribute to high algae growth and water 
quality problems which requires control efforts to allow 
the lake to provide the desired uses (sustain aquatic life, 
wildlife habitat, fishing).

While Denver’s Department of Parks and Recreation 
often have to rely on chemicals to control algae, they 
strive to find alternatives that minimize the need to do 
so.  Most of these options rely on minimizing stagnant 
water and providing oxygen where needed.  This can 
be accomplished with a variety of tools, including water 
column mixing units aeration, maintaining or increasing 
water inflows, or altering flow paths through lakes when 
possible.  Because of the high sediment loads received 
with runoff, long term attention to sediment removal is key 
in restoring health of the system.

[ Denver Lakes & Water Quality ]F
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There are also watershed level tools that help maintain 
acceptable water quality in our lakes.  Green infrastructure 
in the form of wetlands, swales, and detention ponds are 
effective means by which to settle out suspended solids 
and contaminants before reaching lakes.  Assimilation 
of contaminants by vegetation can remove them from 
the system.  Different sized ponds and wetlands can 
be scattered throughout the watershed to provide this 
function.

Department of Public Health and 
Environmental (DDPHE)
DEH monitors the City’s lakes. Results from this 
monitoring contributes to assessing lake status regarding 
public health and other regulatory issues, planning efforts, 
and addressing questions from the public.  Summaries on 
lake condition can be found on the Department of Public 
Health and Environment website.

Department of Parks and Recreation (DPR)
DPR manages parks with approximately 20 urban lakes 
that offer major aesthetic, recreation, ecological amenities 
throughout the City. Managing Denver’s urban lakes is 
challenging due to their relatively shallow depths, artificial 
hydrology, recycled water supplies, resident waterfowl 
populations, and recreational pressures.  
 
Urban lakes are generally managed by DPR to balance 
goals and objectives for water quality, stormwater, 
recreation, and habitat/ecological benefits. Specific goals 
vary depending on available opportunities to enhance 
lake, wetland, and buffer functions at each park. 

In 2015, DPR released a Lake Management Plan 
that provides an assessment of lake conditions and 
management recommendations for ten major lakes in 
Denver. This plan also includes recommendations for 
overarching management needs across the City’s lake 

3/20/2017 Google Maps

https://www.google.com/maps/@39.7234205,105.0263182,597m/data=!3m1!1e3 1/1

Imagery ©2017 Google, Map data ©2017 Google 200 ft 

Storm runoff from Federal Boulevard makes its way through a forebay 
and wetland system before it enters Barnum Lake (top). The community 
has decorated the outlet structure (bottom). 

Barnum Lake
The Federal Boulevard expansion (2011) resulted in 
additional stormwater being diverted to Barnum Lake.  To 
mitigate water quality impacts, the stormwater was routed 
through a designed forebay/wetland detention system.  
This green infrastructure provided a means by which to 
increase water supply to Barnum while minimizing water 
quality impacts.
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2007: Better Denver Bond Program
In 2007, Denver’s citizens passed the ballot initiatives that established the Better Denver Bond Program, a comprehensive 
effort to invest in Denver’s infrastructure. Better Denver provided the funds to address critical maintenance issues as well as 
the growing impact of increased use and wear of facilities brought on by increasing population. Through this program, Denver 
was able to fund more than 380 projects that improved, preserved, renovated and built new roads, libraries, parks, city 
offices, and other facilities related to health and human services, public safety and culture. 

The Better Denver Bond projects incorporated green design and construction approaches that encouraged energy efficiency, 
recycling, and the wise use of land, water and other materials. Better Denver projects sought to incorporate sustainable 
elements that could be readily implemented, were environmentally responsible, and balanced the economic, environmental 
and social aspects of each project. 
 
Where practical, the Better Denver Bond Program pursued opportunities to build and design its major new vertical 
construction projects to achieve LEED silver certification. LEED (Leadership in Energy and Environmental Design) is 
a building rating system that provides a suite of world-recognized standards for environmentally sustainable design, 
construction and operation.  Through the Better Denver Bond Program approximately 472,000 square feet of LEED-certified 
public space was created. 

[ Denver G.O. Bond Projects ]G

2017: General Obligation Bond
In 2017, the City and County of Denver again authorized 
General Obligation (GO) Bonds to restore, replace, and 
expand infrastructure and capital assets across the city. 
Denver presented the 2017 GO Bond authorization to voters 
in November 2017 after more than a year of agency, City 
Council, and public input. The voters approved the initiative 
and more than 460 capital infrastructure projects will be 
constructed across Denver over the next ten years.
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(Mapping Forthcoming)

2017 GO Bond Projects

Building off the success of previous sustainability requirements 
for GO Bond Construction, all projects under the 2017 General 
Obligation Bond will also be built according to sustainability 
best practices.  Qualifying buildings will achieve LEED 
Platinum Certification where economically feasible, attaining 
at minimum LEED Gold certification, and large infrastructure 
projects will benchmark against the Envision or INVEST Rating 
Systems.



BMP.  The data can also be used to compare the 
performance of different BMPs and when tracked 
through time, should be able to provide information on 
maintenance needs. 

• Flow volumes at influent and effluent sampling 
points. Flow volumes will allow calculation of 
pollutant loading rates which will provide additional 
insight into the performance of each water quality 
BMP.  The flow data is also necessary to trigger 
automated sampling equipment.

• Sediment data for target pollutants. Sediment 
data will be used to determine the effectiveness of 
BMPs for which sampling of influent and effluent 
water quality is not possible and will also provide 
information on BMP maintenance needs.  Baseline 
sediment data, collected immediately after BMP 
construction is complete, but before the first storm 
event, will be needed to properly evaluate BMP 
performance.

• Annual infiltration tests will be conducted at 
each BMP that utilizes infiltration.  The goal of the 
tests will be to ensure retention times are adequate 
for treatment and as an indicator of the need for 
maintenance. 

• Precipitation amounts and rates will be used to 
determine the intensity and duration of storm events 
and to determine the amount of runoff treated by each 
water quality BMP.

Additional data needed to answer the monitoring 
objectives are:
• Upstream land use data will be needed to 

determine the impact of upstream land use on BMP 
effectiveness.

The overall goal will be to monitor as many BMPs as 

The effectiveness of each type of green infrastructure/
water quality practice will be assessed through sampling 
and monitoring efforts. Information obtained from the 
sampling efforts will be used to develop an understanding 
of the conditions under which specific practices perform 
the best, to inform the design of future water quality 
facilities, and to set maintenance schedules.  More 
specifically, results from the monitoring efforts will be used 
to answer as many of the following questions as possible:

1. How effective are specific types of BMPs at removing 
pollutants?

2. Which BMPs are most effective at removing which 
pollutants?

3. What role does upstream land use play in BMP 
effectiveness?

4. What is the total amount of pollutants captured by 
each BMP?

5. Can monitoring data be used to indicate when 
maintenance is required?

Answers to the above questions will be used to help with 
design and placement of water quality infrastructure, 
ensure selected best management practices are 
appropriate for site conditions, determine the long-term 
effectiveness of each type of BMP, and ensure that BMP 
maintenance is performed before treatment efficacy 
declines.  

The following data will be evaluated to help determine the 
effectiveness of the facility: 
• Influent and effluent levels of target pollutants. 

Influent and effluent pollutant levels will be used to 
determine the effectiveness of each water quality 

8.1 Monitoring

Monitoring

[   section eight  ]
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possible, however; due to the high cost of sampling 
equipment, initial efforts will focus on monitoring as many 
different types of BMPs as possible.  Several monitoring 
strategies will be deployed:
• Storm Event Sampling - For larger BMPs, 

automated storm event sampling will be conducted 
at the inflow and outflow of each BMP to quantify 
pollutant reductions.  Automated samplers will be 
used to collect one-time weighted composite sample 
from the inflow and outflow of each BMP for each 
storm event.  Sampling will be triggered by storm 
events of specified magnitude.  Comparison of storm 
event results from the different BMPs will help to shed 
light on relative effectiveness of BMPs at removing 
pollutants and which pollutants BMPs are most 
effective at removing which pollutants.  Comparison 
of results from the same types of BMPs may help to 
understand if upstream land use plays any role in 
BMP effectiveness.  This effort will only be employed 
on BMPs with a tributary area large enough to 
generate sustained flows through the BMP at storm 
event of the specified magnitude.

• Sediment Sampling - Post storm event sediment 
sampling will be conducted at BMPs to determine the 
pollutant load captured in each storm event.  One 
composite sample will be collected from each BMP.  
Results from the sediment sampling will be used to 
understand BMP maintenance needs and the total 
amount of pollutants captured by each BMP.

• Design characteristics and maintenance records 
for each BMP.  Design characteristics include 
vegetation types and densities, the presence or 
absence of liners or underdrains, and other factors 
that might affect a direct comparison between BMPs

Samples will be analyzed for the primary pollutant of 
concern as discussed in Chapter 3.  This includes analysis 
for E.coli, total suspended solids, total nitrogen, and total 
phosphorus. 










