
Addressing Impairments & Pollutants of Concern/
Scorecard Prioritization 

[   section four   ]

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.

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
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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

http://www.bmpdatabase.org
http://www.bmpdatabase.org
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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

N

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

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. 

4.3 Sub-Basin 
Prioritization
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.

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

4.4 Water Quality Best 
Management Practice 
Prioritization

Table 4.3: Sub-basin Scorecard Criteria 

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 
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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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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 

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. 

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 

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

4.5 Non-Structural Best 
Management Practices
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-

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. 

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

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.
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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.
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