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6.5 Sanderson Gulch
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 

Sanderson Gulch Land Uses

ROW/Other  
24% 

Industry
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Residential
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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. 

Commercial
11% 

Open Space
11% 

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]

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.

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.

• Ford Place
• Harvey Park

Carlan Court 
Proposed: Outfall Improvements

proposed improvements to the outfall proposed improvements to the gulch

Sanderson Gulch Improvements
Proposed: Gulch and Outfall Improvements

1

2

1

proposed design alternative: rain garden example of neighborhood-scale rain garden
Ann Arbor, MIaerial of existing conditions

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

proposed design proposed conceptexisting conditions

Source: Stream Landscape Architects & PlanningSource: Muller Engineering Company

http://http://www.denvergov.org/content/dam/denvergov/Portals/705/documents/ultra-urban-green-infrastructure-guidelines.pdf
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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% 

Residential 
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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PROPOSED
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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

Tributary Area
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TRIBUTARY AREA

Storm Drain Pipe
Pond
Existing Treatment

EXISTING

Tributary Area 
Storm Drain Pipe
Bioretention
SDMP 2014 Proposed Improvement

PROPOSED
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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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