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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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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

3
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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

http://http://www.denvergov.org/content/dam/denvergov/Portals/705/documents/ultra-urban-green-infrastructure-guidelines.pdf
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[ Rosedale Park ]

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

A



Tributary Area

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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[ Wesley Avenue Bioretention ]

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

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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Tributary Area

ROW/Other  
30% 

Residential 
46% 

Commercial
23% 

Open Space
1% 

PROJECT DETAIL

TRIBUTARY AREA

Storm Drain Pipe
Pond
Existing Treatment

EXISTING
Tributary Area 
Bioretention

PROPOSED
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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




