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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

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.

Sunnyside Land Uses
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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
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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



[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

http://http://www.denvergov.org/content/dam/denvergov/Portals/705/documents/ultra-urban-green-infrastructure-guidelines.pdf
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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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[ Minimize Directly Connected Impervious 
Areas (MDCIA) ]

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 

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. 

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%
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streetside stormwater planters = $300,000

streetside stormwater planters = $200,000
Approximate Costs:

4
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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




