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PURPOSE STATEMENT:
The purpose of the plan is to improve the management of stormwater to
help protect people, places, property, and ecosystems in the City of
Boulder in a way that builds resilience and is consistent with community
values.
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Master Plan Update Key Tasks:
This master plan provides a framework
for implementing various programs and
projects in the Stormwater & Flood
Management Utility. Key tasks for the
Comprehensive Flood and Stormwater
Master Plan are:

 Review policies
 Develop program and process
recommendations

 Provide a framework for evaluating
priorities and projects
- iii -

1 Introduction
This City of Boulder (City) Comprehensive Flood and
Stormwater Utility Master Plan (CFS) is an update to the
previous document (October 2004) and provide a
framework for implementing various programs and
projects in the Stormwater and Flood Management
Utility.
This section summarizes background information
concerning the City’s Stormwater and Flood Utility and
related programs and policies. Review includes
documents related to the City’s floodplain regulations,
community rating system, floodplain mapping, mitigation
planning, property acquisition, capital improvement
program (CIP), stormwater quality, stormwater drainage
maintenance, flood recovery, and flood warning and
response.
The Stormwater and Flood Utility (Utility) is responsible
for the administration of the City’s flood management,
stormwater quality, and stormwater drainage programs.
The Utility’s responsibilities include:












Administration and operations
Utility rates and finance
Program development and management
System maintenance and restoration
Stormwater quality management
Flood and stormwater regulation and
compliance
Flood prediction and warning
Emergency preparedness and day-to-day operations
Public education and community outreach
System master planning and design
Capital improvements and land management

Policies, Regulations and Plans
 Boulder Valley Comprehensive Plan
 Boulder Charter and Revised Code
 Urban Storm Drainage Criteria Manual




















(MHFD)
MS4 Permit (State of Colorado)
National Flood Insurance Program (FEMA)
Design and Construction Standards
Stormwater Master Plan
Greenways Master Plan
Multi-Hazard Mitigation Plan
Resilience Strategy
Transportation Master Plan
E. coli TMDL Implementation Plan
Green Infrastructure Strategic Plan
Keep It Clean Partnership Annual Water
Quality Reports
Water Quality Strategic Plan
Bear Canyon Creek Mitigation Study
Boulder Creek Restoration Master Plan
Fourmile/Wonderland Mitigation Plan
Gregory Canyon Creek Mitigation Plan
South Boulder Creek Mitigation Plan
Climate, Ecosystems and Community
Racial Equity Plan

Key tasks for this master plan update include:




Review policies
Develop program and process recommendations
Provide a framework for evaluating priorities and projects
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2 Background
The City’s overarching approach to flood and stormwater management is established in the Boulder Valley
Comprehensive Plan (BVCP). The plan is adopted by City Council, Planning Board, the Boulder County
Commissioners, and the Boulder County Planning Commission. The BVCP is used by the City of Boulder and
Boulder County to guide long-range planning, and to review development proposals and other activities that
shape the built and natural environments in the Boulder Valley.
The BVCP informs updates to the Boulder Revised Code (1981) and to master plans such as this Comprehensive
Flood and Stormwater Master Plan. City ordinances and master plans in turn inform implementation of
regulations, projects, and programs.

Boulder Valley Comprehensive Plan (2015)
Policies included in the BVCP guide decisions about growth, development, preservation,
and environmental protection, and inform decisions about the manner in which urban
services are provided, including water utilities and flood control, as presented in the 2015
update. Section 1.27 of the BVCP states that the City will consider the importance of the
other objectives of the Boulder Valley Comprehensive Plan in the planning and operation
of the water, wastewater, stormwater, and flood management utilities. These other
objectives include resilience, in-stream flow maintenance, floodplain preservation and
flood management, enhancement of recreational opportunities, water quality management, preservation of
natural ecosystems, open space and irrigated agricultural land and implementation of desired timing and location
of growth patterns.

Guiding Principles
The BVCP references the following guiding principles for managing the Utility:

Floodplain Management
The BVCP states that the City will manage the potential for floods by implementing the guiding principles:
1)
2)
3)
4)
5)

Preserve floodplains;
Preparation for floods;
Help people protect themselves from flood hazards;
Prevent unwise uses and adverse impacts in the floodplain; and
Seek to accommodate floods, not control them.

In addition, the City will prepare for, respond to and manage flood recovery by implementing multi-hazard
mitigation programs and projects, preparing flood response and recovery plans and regulating the siting and
protection of critical facilities in floodplains. The City seeks to manage flood recovery by protecting critical
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facilities in the 500-year floodplain and implementing multi-hazard mitigation and flood response and recovery
plans.

Stormwater Quality
1)
2)
3)

Preserve our streams;
Prevent adverse impacts from stormwater; and
Protect and enhance stream corridors.

Stormwater Drainage
1)
2)
3)

Maintain and preserve existing and natural drainage systems;
Reduce and manage developed runoff; and
Eliminate drainage problems and nuisances.

The following policies from the BVCP are applicable to the Stormwater and Flood Management Utility:
Policy

Summary

Policy 2.23
Boulder Creek, Tributaries
& Ditches as Important
Urban Design Features

Boulder Creek, its tributaries and irrigation ditches will serve as unifying urban
design features for the community with multiple co-benefits for a resilient
community. The City and county will support the preservation or reclamation of
the creek corridors to provide flood management and improve water quality.
The City and county will support agriculture by recognizing and accommodating
irrigation ditch maintenance practices and operations.

Policy 3.01
Incorporating Ecological
Systems into Planning

The City and county will approach planning and policy decisions in the Boulder
Valley through an ecosystem framework in which natural regions like bioregions,
airsheds and watersheds are considered into planning.

Policy 3.05
Maintain & Restore
Natural Ecological
Processes & Natural
Disturbances

Recognizing that natural ecological processes, such as wildfire and flooding, are
integral to the productivity and health of natural ecosystems, the City will work
to maintain or replicate natural processes ensuring that appropriate
precautions have been taken for human safety and welfare.

Policy 3.06
Wetland & Riparian
Protection

Because wetlands and riparian areas are so scarce in the Front Range and are
continually degrading, the City and county will develop programs to protect,
enhance, and educate the public about the value of these features. The City will
strive for no net loss and management of these areas.

Policy 3.10
Climate Change
Mitigation & Adaption &
Resilience

The City and county are working to help mitigate climate change and recognize
that climate change adaptation is an important area for consideration. This
includes specific management guidance and direction regarding climate change
mitigation, adaptation, and resilience when City and county agencies prepare
master plans.

Policy 3.21
Preservation of
Floodplains

Undeveloped floodplains will be preserved or restored where possible through
public land acquisition of high hazard properties, private land dedication and
multiple program coordination. Comprehensive planning and management of
floodplain lands will promote the preservation of natural and beneficial
functions of floodplains whenever possible.
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Policy

Summary

Policy 3.22
Floodplain Management

The City and county will protect the public and property from the impacts of
flooding in a timely and cost-effective manner while balancing community
interests with public safety needs. The City and county will continue to monitor
the effects of climate change on floodplain delineation and management and
amend regulation and management practices as needed. The City and county
will prepare for, respond to and manage flood recovery by implementing multihazard mitigation programs and projects, prepare flood response and recovery
plans, and regulate the citing and protection of critical facilities within the 500year floodplain.

Policy 3.23
Non-Structural Approach
to Flood Management

Non-structural approaches should be applied to drainageway improvements
whenever possible to preserve the natural values of local waterways while
balancing private property interests and associated costs to the City.

Policy 3.24
Protection of High Hazard
Areas

High hazard areas within the floodplain contain the greatest risk to loss of life
due to floodwater velocity. The City will prevent redevelopment of significantly
flood-damaged properties in high hazard areas. The City will prepare a plan for
property acquisition and other forms of mitigation for flood-damaged and
undeveloped land in high hazard areas.

Policy 3.25
Larger Flooding Events

The City and county will seek to better understand the impact of larger flood
events beyond the 100-year event and evaluate context-appropriate, costeffective policies and floodplain management strategies to address these risks.

Policy 3.26
Protection of Water
Quality

The City and county will continue to reduce point and nonpoint sources of
pollutants, protect and restore natural water systems and conserve water
resources. Special emphasis will be placed on regional efforts, such as
watershed planning, and priority will be placed on pollution prevention over
treatment.

Policy 3.29
In-Stream Flow Program

The City will pursue expansion of the existing in-stream flow program consistent
with applicable law and manage stream flows to protect riparian and aquatic
ecosystems within the Boulder Creek watershed.

Policy 3.30
Surface & Groundwater

Surface and groundwater are part of an integrated environmental system that
will be protected as a resource and managed to prevent their degradation and
to protect and enhance aquatic, wetland and riparian ecosystems. Land use,
development, and public land management practices will consider potential
impacts to these resources from pollutant sources, changes in hydrology,
drilling, mining, and dewatering activities. The City will consider additional
regulation of activities impacting groundwater that may create nuisances to
other properties.
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Additional policies that are indirectly related to the operations of the Stormwater and Flood Management Utility
include:





















Policy 1.01 Regional & Statewide Cooperation
Policy 1.06 City’s Role in Managing Growth & Development
Policy 1.09 Growth Requirements
Policy 1.19 Definition of Adequate Urban Facilities & Services
Policy 2.04 Open Space Preservation
Policy 2.06 Preservation of Rural Areas & Amenities
Policy 2.22 Urban Open Lands
Policy 2.37 Environmentally Sensitive Urban Design
Policy 3.02 Adaptive Management Approach
Policy 3.03 Native Ecosystems
Policy 3.04 Ecosystem Connections & Buffers
Policy 3.07 Invasive Species Management
Policy 3.11 Urban Environmental Quality
Policy 3.18 Hazardous Areas
Policy 3.19 Erosive Slopes & Hillside Protection
Policy 3.20 Wildfire Protection & Management
Policy 3.27 Water Resource Planning & Acquisition
Policy 8.07 Safety
Policy 9.01 Support for Agriculture
Policy 10.02 Community Engagement

Chapter 7 Urban Service Criteria & Standards discusses minimum requirements and thresholds as a part of
development projects. Stormwater and flood management standards are included to address responsiveness,
funding, operational effectiveness, personnel, and equipment.
The BVCP Mid-Term Update, a routine process to ensure the BVCP incorporates recent area plans and current
maps, was approved by the Planning Board on December 3, 2020 and by City Council on December 15, 2020. There
were no substantive stormwater or flood management policy items contained in the update. County approval of
the mid-term update is anticipated in early 2021.

Boulder Revised Code (1981)
The Boulder Revised Code (BRC, 1981) contains ordinances adopted by Council, including the City’s floodplain
regulations (Title 9 – Chapter 3) and the Stormwater and Flood Management Utility (Title 11 – Chapter 5). These
chapters outline the zoning, land use programs, construction of improved drainageways, stormwater
conveyance, and stormwater quality. Regulations are informed by both the BVCP and the CFS and apply to both
private development and City projects.
The following policy statements are provisions included in the BRC specific to the Utility:
1)

Promote public health, safety and welfare by permitting the movement of emergency vehicles during
flooding periods and minimizing flood losses and the inconvenience and damage resulting from uncontrolled
and unplanned stormwater runoff in the City;
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2)

Establish a master plan for stormwater and flood management and its implementation, including, without
limitation, a coordinated program of creating upstream ponding or temporary detention of stormwater;

3)

Establish a stormwater and flood management utility to coordinate, design, construct, manage, operate and
maintain the stormwater and flood management system;

4)

Establish reasonable stormwater and flood management fees based on the use of stormwater and flood
drainage facilities;

5)

Encourage and facilitate urban water resources management techniques, including, without limitation,
detention of stormwater and floods, reduction of the need to construct storm sewers, reduction of pollution
and enhancement of the environment;

6)

Prevent the introduction of pollutants to the municipal storm sewer system that may adversely affect the
environment or may cause a violation of the City's MS4 permit or may contribute to the need for modification
of that permit;

7)

Establish standards for permanent stormwater runoff controls; and

8)

Establish requirements for the long-term responsibility for maintenance of structural stormwater control
improvements and nonstructural stormwater management practices to ensure that they continue to
function as designed, are maintained, and do not threaten public safety.

Additionally, the BRC includes the following legislative intent statements related to floodplain management:
1)

Restricting or prohibiting certain uses that are hazardous to life or property in time of flood;

2)

Restricting the location of structures intended for human occupancy and regulating the manner in which
such structures may be built in order to minimize danger to human life within and around such structures;

3)

Requiring that those structures allowed in the floodplain be expanded or enlarged, and equipment and
fixtures be installed or replaced, in a manner designed to prevent their being washed away and to assure
their protection from severe damage;

4)

Regulating the method of construction and replacement of water supply and sanitation systems in order to
prevent disease, contamination, and unsanitary conditions;

5)

Maintaining for public inspection available maps delineating areas subject to such provisions in order to
protect individuals from purchasing or using lands for purposes that are not suitable;

6)

Protecting and preserving the water-carrying and water-retention characteristics and capacities of
watercourses used for conveying and retaining floodwaters; and

7)

Obtaining and maintaining the benefits to the community of participating in the National Flood Insurance
Program.

Title 9 – Chapter 3: Floodplain Regulations as Overlay Districts
The floodplain regulations are adopted within the City’s land use regulations in the Boulder Revised Code as an
“overlay district” in Sections 9-3-2 to 9-3-9 and function in a manner similar to zoning ordinances. They contain
the City’s floodplain regulations that restrict or prohibit certain uses within the 500-year floodplain (applies to
critical facilities and lodging only), the 100-year floodplain, the conveyance zone, and the high hazard zone.
Additionally, this chapter includes provisions for the protection of streams, wetlands, and waterbodies, but does
not apply to irrigation ditches. The regulations related to streams, wetlands, and waterbodies detail the activities
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that are prohibited within these areas, as well as encourages avoidance and minimization of other regulated
activities.

Title 11 – Chapter 5: Stormwater and Flood Management Utility
This chapter establishes requirements related to the management of stormwater within the City. It establishes
the development of a master drainage plan to include all completed or proposed drainage facilities required to
carry surface waters without overflow or discharge, as well as drainageways and basins that directly or indirectly
affect drainage within the City. It requires that all land development activities within the City must ensure
adequate drainage and management of stormwater and floods falling on or flowing onto the property.
Construction and post-construction water quality design, inspection and maintenance and other MS4 permit
requirements are included as well.

Design and Construction Standards (2019)
The City of Boulder Design and Construction Standards provide minimum standards required for the design and
construction of public infrastructure, improvements, and landscaping on City-owned property including rightsof-way and public easements, and the design of private transportation and utility improvements that are
connected to or impact public infrastructure. Any privately owned property that discharges stormwater to the
City’s drainage facilities is considered to be connected to public infrastructure.
Chapter 7 of the Design and Construction Standards covers stormwater and provides design requirements for a
stormwater utility system to mitigate safety hazards and minimize property losses and disruption during heavy
stormwater runoff or flooding events. The intent is to maintain travel on public streets during storm events,
enhance water quality of stormwater runoff, manage increased runoff due to development, establish long-term
management of natural drainageways, and provide for ongoing and emergency maintenance of the public
stormwater system.
The following topics are covered as part of this Chapter:










Drainage Reports and Stormwater Plans
Hydrology
Design of open drainageways
Storm sewer design
Street drainage and inlet design
Culvert design
Detention system design
Construction stormwater management
Post-construction stormwater quality requirements, design, inspection, and maintenance

Additionally, the Design and Construction Standards identify which sites must comply with the above
requirements and which sites are exempt. For example, stormwater detention requirements apply to all
development sites with the exception of single-family lots, single-family split lots (not part of a larger
development), and projects that can convey runoff from the entire tributary basin directly to a major drainage
system without adverse impacts to surrounding properties and facilities (including upstream and downstream).
Post-construction water quality requirements only apply to new development or redevelopment sites that result
in a land disturbance of greater than or equal to one acre. Further, four different sets of Stormwater Quality
Design Standards and associated treatment approaches are detailed for use based on the presence of infiltration
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constraints. Large lot single family residential projects greater than or equal to 2.5 acres in size with less than
10% impervious area, and certain paving projects are exempt from the post-construction stormwater quality
requirements. All projects must demonstrate the consideration of low impact development (LID) principles in
their design.

FLOOD MANAGEMENT
Multi-Hazard Mitigation Plan (2018)
The purpose of this plan is to reduce or eliminate long-term risk to people and property
from natural hazards and their effects in the City. It identifies several mitigation goals and
objectives based on the results of a risk assessment and includes a review of the City's
current capabilities to reduce hazard impacts and specific actions that the City can
implement over time to reduce future losses from hazards. The plan was prepared to meet
the Disaster Mitigation Act of 2000 requirements in order to maintain the City's eligibility
for FEMA Pre-Disaster Mitigation and Hazard Mitigation Grant Programs.

Flood Mitigation and Stream Restoration Plans
The City of Boulder has 16 major drainageways (Figure 1). Approximately 13 percent of the City is located within
the regulatory 100-year flood. Flood mitigation or restoration plans have been created for numerous streams
within the Boulder Creek watershed. The purpose of these plans is to analyze existing conditions, develop
drainageway planning concepts to mitigate anticipated flood damages, and to prepare and prioritize
recommended flood mitigation improvements. Additionally, the restoration plan for Boulder Creek provides
guidance to improve resilience and guide stream and ecological restoration along the creek. These plans are
typically used to incorporate immediate changes into the City’s CIP program and to qualify for funds from the Mile
High Flood District, as well as Federal and State funding.

Mile High Flood District
The City of Boulder is part of the Mile High Flood District (MHFD, formerly known as the Urban Drainage and Flood
Control District), which was established in 1969 by the Colorado Legislature to assist local governments in the
Denver metropolitan area with multi-jurisdictional drainage and flood management challenges. The MHFD
receives funding for its programs through a mill levy on property taxes within participating communities. The mill
levy for Boulder County is 0.608 mills. For example, a house with an assessed value of $500,000 would pay $304
per year based on the current mill.
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The MHFD coordinates the following four programs:
Program

Summary

Master Planning

Assists local agencies with flood mitigation planning efforts. Projects
identified through master plans are eligible for design, construction and
maintenance funding through the MHFD.

Design, Construction and
Maintenance

Projects identified through master plans are eligible for design, construction
and maintenance funding through the MHFD. The MHFD provides routine
maintenance of designated drainageways, 100 percent of the funding for
identified maintenance projects, and up to 50 percent of the funding for
identified capital improvement projects or flood mitigation planning efforts.

Floodplain Management

Assists local governments with delineating flood risks through floodplain
mapping efforts, including limited funding availability

Information Services and
Flood Warning

This program is responsible for contracting private meteorological services to
provide daily forecasts of flood potential and notify local agencies when
threatening conditions develop. The MHFD also installs and maintains a
system of rainfall and stream flow gauges to help monitor the potential for
flooding.

As part of their work, the MHFD actively maintains policy and engineering standards through the Urban Storm
Drainage Criteria Manual (USDCM). The policies, standards, and technical design criteria within the USDCM form
the basis for many policies and design standards adopted by the City of Boulder for flood risk management,
stormwater management, stormwater quality, and erosion control.
The Master Planning program assists local agencies with flood mitigation planning efforts. Projects identified
through the master plans are then eligible for design, construction and maintenance funding through the MHFD.
The Floodplain Management program focuses on assisting local governments with delineating flood risks through
floodplain mapping efforts. The Information Services and Flood Warning program is responsible for contracting
with a private meteorological service to provide daily forecasts of flood potential and notify local agencies when
threatening conditions develop. The MHFD also installs and maintains a system of rainfall and stream flow
gauges to help monitor the potential for flooding.
Each year, the City of Boulder requests funding assistance from the MHFD for maintenance and capital
improvement projects. The MHFD also provides routine maintenance of designated drainageways, which
includes debris removal and mowing. The MHFD provides 100 percent of the funding for maintenance projects
and up to 50 percent for capital improvements. Maintenance projects are managed and coordinated by the
MHFD, whereas the City is responsible for the management and oversight of capital projects. The MHFD also
provides up to 50 percent of the funding for flood mitigation planning efforts, which are coordinated by the City.
Limited funding is also available for floodplain mapping updates, which are also the responsibility of the City. The
MHFD is currently providing financial assistance for capital improvement projects for South Boulder Creek,
Gregory Canyon Creek and Fourmile Canyon Creek; the flood mitigation planning studies for Upper Goose Creek,
Twomile Canyon Creek, Skunk Creek, Bluebell Canyon Creek and King’s Gulch; and the floodplain mapping study
for Sunshine Canyon Creek.
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STORMWATER MANAGEMENT
The Utility is tasked with protecting public health, safety and welfare from damage from stormwater runoff and
with protecting and enhancing the water quality of the local receiving waters in a manner consistent with the
federal Water Pollution Control Act and the state Water Quality Control Act through the regulation of nonstormwater discharges to the municipal storm sewer system (BRC, 2020).
A description of the master plans, permits and requirements is included below.

Stormwater Master Plan (2016)
This Master Plan provides the City with a guide to proactively address existing and future
stormwater drainage and stormwater quality through a series of recommended
improvements to the City's stormwater collection system. It develops a master plan for
the collector and local drainage systems to alleviate current capacity and flooding
problems, as well as evaluates the existing stormwater infrastructure with respect to
system analysis criteria created as part of the master plan. Finally, it ranks problem areas
for conveyance and water quality in terms of severity and provides a recommended plan
with preferred alternatives, detailed cost estimates, and significant implementation. The following policy
recommendations are included as part of this Master Plan:
Policy

Summary

Policy 1
Stormwater Drainage
System Infrastructure

The City will provide an adequate stormwater collection and conveyance
system for existing and future development within the City.

Policy 2
Maximize Existing
Infrastructure

The City will maximize the use of existing storm drainage infrastructure and
optimize the size of required drainage system improvements.

Policy 3
Open Channel Drainage
Systems

The City will strive to minimize flooding, stream bank and channel erosion
within the open channel stormwater drainage system by controlling the rate
and volume of stormwater runoff from development and redevelopment
projects.

Policy 4
Stormwater Quality CIP
Projects

The City will strive to protect the quality of water in the stormwater drainage
system and receiving waters, including Boulder Creek, to maintain and
enhance the environment, quality of life, and economic well-being of the City
of Boulder by identifying and implementing stormwater quality CIP projects.

Policy 5
Stormwater Planning and
Coordination

The City will continue to integrate the quantity and quality aspects of
stormwater in the planning, design, and construction of developments and
redevelopment projects, and will look for opportunities to address stormwater
issues when planning and designing other capital projects in the City,
including projects involving water, wastewater, transportation, and parks.
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Policy

Summary

Policy 6
Separation of Stormwater
Outfalls from Irrigation
Ditches

Storm sewer outfalls (point discharges) are to be separated from irrigation
ditches within the City limits.

Policy 7
Groundwater Impacts
Resulting from
Development

The City will continue to address groundwater issues related to development
proposals and the associated discharge locations of pump groundwater flows
including water quality impacts due to potential groundwater quality issues at
registered locations.

Recommendations from this plan include improvements to the local and collector stormwater drainage system
and water-quality problem locations using three tier prioritization systems. As an NPDES Phase 2 community,
discharges from the City’s storm sewer system are regulated under a Municipal Separate Storm Sewer System
(MS4) permit issued by the State of Colorado. Implementation and water quality recommendations are presented
as follows:


















Develop a Program Description Document (PDD) and make it available to the public on the City’s
website
Develop an enforcement escalation process for violations of City Code
Increase recordkeeping of illicit discharge detections to comply with the MS4 permit requirements
Set up a program to target hot spots and business types that are known to pollute
Improve the City’s construction procedures, including design review; methods for increased
construction stormwater compliance; streamlining of requirements; and enforcement and inspection
for erosion control permits and dewatering permits
Create a centralized database to track construction projects and instances of compliance/noncompliance
Implement oversight of sites that are less than one acre and require stormwater controls to prevent
pollution
Implement standardized processes for permanent BMPs, including design, construction,
maintenance, and inspection requirements
Streamline maintenance and inspection activities including implementing clear schedules, budget
for and assign maintenance to specific City groups, provide and track training, improve or create
computerized maintenance and inspection management systems, and develop standardized
methodology for infrastructure rehabilitation and replacement program
Address possible future Regulation 85 requirements (Colorado regulation to reduce point sources of
nutrient pollution) by updating GIS information on storm drains, outfalls, and land use data; and
updating and maintaining the XPSWMM model for water quality
Set up additional flow monitoring and sampling in various locations throughout the City to evaluate
E. coli and nutrient concentrations to develop storm-event based loadings from the MS4 to better
understand the event mean concentration nutrient loadings associated with Regulation 85
Coordinate on protecting surface water in stormwater detention and infiltration facilities from water
rights by documenting and reporting the facilities to the extent required by CRS 37-92-602
Look for additional ways to incorporate green infrastructure into both City and private projects
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WATER QUALITY
MS4 Permit [COR090000] (2016)
The City’s discharge from its Municipal Separate Storm Sewer System (MS4) is authorized under General Permit
COR090000 under the Colorado Discharge Permit System, originally issued in 2016 and since modified and
expiring in 2021. The MS4 permit provides detailed administrative, programmatic and recordkeeping
requirements with the primary programmatic areas of focus including:







Public involvement and participation
Public education and outreach
Illicit discharge detection and elimination
Construction site stormwater management (e.g., erosion and sediment control)
Post-construction stormwater management in new development and redevelopment
Pollution prevention/good housekeeping for municipal operations

Additionally, the City has specific requirements related to implementation of the Boulder Creek E. coli TMDL.
These requirements include:



Monitoring to identify progress toward meeting the TMDL
Annual reporting requirements addressing:
 Control measures implemented to reduce E. coli discharges
 Identification of illicit discharges contributing E. coli
 Actions taken or planned to control illicit discharges
 Monitoring activities

Under the MS4 permit, the City has substantial programmatic and technical requirements to protect water
quality. The portion of the permit that is most directly related to future policy includes the City’s responsibility to
address the selection, installation, implementation, and maintenance of permanent stormwater control
measures (SCMs, also known as BMPs) at applicable development sites, which include new development or
redevelopment that disturbs one acre or more of land. The City is also responsible for ensuring long-term
operation and maintenance of permanent stormwater control measures.

E. Coli TMDL Implementation Plan (2019)
Section 303(d) of the Clean Water Act authorizes the US Environmental Protection Agency
to assist states in listing impaired waters and developing Total Maximum Daily Loads
(TMDLs) for the affected waterbody. TMDLs are created for surface waters that are
impaired due to prior exceedances of water quality standards and serve as a starting point
or planning tool for restoring water quality. These TMDLs establish the maximum amount
of a pollutant a waterbody can receive without exceeding water quality standards. The
segment of Boulder Creek from North Boulder Creek to South Boulder Creek was placed
on the State’s impaired waters list for bacteria in 2011 due to elevated E. coli levels.
In 2019, the City updated its Total Maximum Daily Load Implementation Plan (GEI 2019). The primary focus of the
updated TMDL implementation plan was elevated E. coli in dry weather flows from the storm drain system.
Although the implementation plan is limited to the TMDL segment, concepts in the plan are also applicable to
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other stream segments that are currently identified as impaired on the 2020 Colorado 303(d) List for E. coli
(CWQCC 2020).
Because E. coli originates from both natural and human sources and can persist in biofilms and sediment, it can
be particularly challenging to understand and control in urban environments. The City’s stormwater management
program includes a multi-pronged adaptive management approach to address E. coli, including systematically
investigating sources of E. coli by sewershed, ensuring compliance with City codes, standards and policies,
implementing of MS4 permit requirements, and on-going monitoring. Further, because the greatest health risk to
recreators is exposure to E. coli from human sources, E. coli controls are prioritized to focus on human sources in
dry weather discharges, controllability of E. coli sources and recreation risk. The primary actions recommended
in the 2019 TMDL implementation plan that may help to address controllable sources of E. coli loading to the
stream include:





Infrastructure assessment to identify cross connections, sanitary sewer leakage, and septic systems
Non-structural control measures:
 Pet waste disposal
 Illicit discharge detection and elimination
 Good housekeeping/trash management
 MS4 facility inspection and storm drain/catch basin cleaning
 Street sweeping.
Assessment of water quality impacts from homeless encampments

Once solutions are identified that are appropriate for a sewershed, then a sewershed management plan can be
developed, implemented and assessed for effectiveness.

Green Infrastructure Strategic Plan (2019)
The Green Infrastructure Strategic Plan identifies and describes how the City can meet the
post-construction requirements of the Phase II MS4 permit; proactively identifies future
City projects that can be addressed by green infrastructure; and promotes the use of green
infrastructure throughout the City. Through the planning process with an internal
stakeholder group, policy changes were proposed to meet MS4 permit requirements for
post-construction through a tiered design approach that emphasizes the consideration of
infiltration/green infrastructure first. In addition to focusing on process and policy, the
plan also developed a prioritization tool to be used for the identification of green infrastructure pilot projects
within the City that could be adopted as part of current and future Capital Improvement Program (CIP).
To address process and policy objectives, the plan developed strategies for the integration of Low Impact
Development principles and Green Infrastructure Stormwater Control Measures (GI SCMs) for both private and
public land development projects including design, construction, and maintenance. Key recommendations
include:



Update of the Boulder Design and Construction Standards to address the post-construction
requirements of the Phase II MS4 permit.
Development of interdepartmental Standard Operating Policy and Procedures for use on City land
development projects
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The strategic plan recommended development of future work plans to support implementation of high priority
strategies including:





Work Plan 1: Establish Water Quality and Environmental Services as the City authority for MS4-permitrequired SCMs
Work Plan 2: Develop post-construction stormwater education and training
Work Plan 3: Upgrade long-term operation and maintenance program for City-owned SCMs
Work Plan 4: Further develop and implement a water quality CIP project

Keep It Clean Partnership Annual Water Quality Report (2018)
The Keep it Clean Partnership (KICP) is an organization made up of seven partner
communities within Boulder County: the cities of Boulder, Longmont, Louisville, and
Lafayette; the towns of Erie and Superior; and Boulder County. While these communities
originally came together to collaborate on stormwater management, the organization’s
focus has shifted to also include broader watershed level efforts. For example, the KICP
coordinated monitoring program was initiated in 2014 in conjunction with a 319 non-point
source management plan for the Boulder-St. Vrain Basin. The original objectives for the
collaborative monitoring plan were to leverage data to target impaired stream reaches for improvement, identify
changes in water quality, and evaluate the return on investment for capital improvements. Since 2015, the KICP
has continued to pursue these objectives along with enhanced communication and integration of data with the
public and other organizations. The KICP provides water quality data to the partnership on an annual basis to be
included in the watershed level report.
Recommendations pertinent to the City from the 2018 Water Quality Report include:





Continue to study, monitor, and analyze long-term water quality trends
Consider an active role in state water quality rulemaking hearings for new nutrient standards
Focus bacteria reduction efforts on source determination and mitigation
Further evaluate arsenic, silver, and selenium standards for appropriateness (given naturally
occurring conditions)

Water Quality Strategic Plan (2009)
This plan was first prepared in 2009 to develop source water quality goals, outline
strategies and performance measures to achieve these goals, and provide a process to
address current and future water quality challenges. Water quality goals were developed
using an inventory of existing water quality goal statements found in the City’s master
plans, policies, and regulations, starting with the Boulder Valley Comprehensive Plan.
The following five goal statements were developed:
1)
2)
3)
4)
5)

Provide safe and high-quality drinking water
Manage pollutants from wastewater and other point sources
Manage pollutants from stormwater and other non-point sources
Protect, preserve and restore natural water systems
Conserve water resources
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OTHER PLANS
Greenways Master Plan (2011)
The greenways master plan applies to the riparian areas along Boulder Creek and the major
tributaries of Boulder Creek. The plan provides a framework for implementation through
coordination of planning, construction, maintenance, and funding sources of City
departments and outside agencies. Objectives of the Greenways Program are to protect
and restore riparian, floodplain, and wetland habitat; enhance water quality; mitigate storm
drainage and floods; provide alternative modes of transportation routes or trails for
pedestrians and bicyclists; provide recreation opportunities; and protect cultural
resources.

Resilience Strategy (2016)
This document defines strategies to help the City adapt to and thrive in a changing
climate, economy, and society by outlining a path forward to address major shocks
and long-term stresses. Resilience strategies are identified to represent main action
areas, along with actions and frontiers required to address the identified issues.
Actions are defined as immediate priority activities to be implemented over the next
two to three years, and frontiers are defined as transformative investments in
community resilience that currently have no models to emulate. The following actions and frontiers apply to the
City’s stormwater and flood control infrastructure:
Action/Frontier

Description

Action 1.2
Activate Volunteerism

Develop a volunteer community preparedness training program

Frontier 1
Invest in the Future

Prioritize City investments to promote community resilience and proactively
address future risks

Action 3.2
Foster Climate Readiness

Build climate preparedness capacity across the City organization

Action 3.5
Manage Thriving
Ecosystems

Develop an integrated approach to managing ecosystems and green
infrastructure

Transportation Master Plan (2019)
The Transportation Master Plan pursues two goals ― to provide mobility and access
within the City in a way that is safe and convenient and to preserve Boulder’s quality
of life by minimizing the impacts from auto traffic such as air pollution, congestion
and noise. The document provides policy framework to create and maintain a safe
and efficient transportation system that meets the City’s sustainability goals;
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however, stormwater is not addressed as part of this plan. The word ‘flood’ is only mentioned in reference to the
Boulder Municipal Airport being able to provide disaster-related support for floods.

Climate, Ecosystems and Community (2018)
In 2018, the City formed a cross-departmental team to address connections between
climate change, climate action, community, and ecosystems. As part of this work they
assessed existing and emerging ecological issues affecting Boulder and identified three
categories of ecological change issues as outlined in the table below. The document
describes initiatives that have been launched to address these issues and identifies areas
for further action, particularly at the community level. Four major areas were targeted as
part of a framework of action for future efforts and include: urban forest protection,
species protection, soil regeneration and sequestration, and ecosystems monitoring and assessment.
Issue

Factors

Land Cover Changes

• Urban cover: Loss of tree canopy primarily due to Emerald Ash Borer. Ash
makes up 20-25% of Boulder’s urban tree canopy
• Wildland cover: Climate change is resulting in increases in wildfires, both in
frequency and in size

Species Loss

• Pollinators: Annual losses in pollinator colonies have increased dramatically
over the last decade
• Aquatic Invertebrates: Climate change and anthropogenic factors are
causing decreases in species
• Neonicotinoids: The use of neonicotinoid pesticides have major impacts on
the decline of pollinators and aquatic invertebrates

Soils

• Soil loss and desertification: Over 1,000 acres in Boulder’s 14,000 acres of
open space agricultural lands are experiencing extensive soil and fertility
loss
• Carbon sequestration: Soil depletion diminishes or reverses the capacity of
systems to absorb and hold carbon

Racial Equity Plan (2021)
This plan was the result of a collaborative effort among City staff and several organizations
to advance racial equity within the City of Boulder government and to transform Boulder
into a more inclusive, safe, and welcoming environment for all who live, work, learn, or
recreate in the community. Logic models were developed to determine desired short-term
(2022), mid-term (2025), and long-term (2030) outcomes for the plan. Additionally, goals
and strategies for staff, boards, City Council, as well as coordination with the community
were developed to advance racial equity.
Progress will be reported annually with the opportunity for amendments to the plan to reflect changes in
circumstances and community desires every three years. It is anticipated that this plan will be updated annually
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to include accomplishments and results, how racial equity priorities determined budget decisions, challenges
faced, proposed next steps and adjustments to the short-term, mid-term, and long-term outcomes.
Goal

Description/Strategies

Goal 1
Everybody gets it

The City will normalize and operationalize understanding of institutional and
structural racism among people who work for or represent the City of Boulder,
including city staff, City Council, Boards and Commissions, and ongoing
program volunteers.
Strategies include developing equity-focused leadership at all levels,
developing workplace-based equity teams, and providing racial equity
training.

Goal 2
Justly do it

The City will take action to end racial disparities in city services.

Goal 3
Community commitment

The City will strengthen partnerships and collaborate with community
members and organizations that demonstrate a commitment to ending
racism.

Strategies include achieving commitment at the department level, use of the
Racial Equity Instrument, integrating racial equity into master and strategic
Plans, focusing on racial equity in stewarding public funds, and racial equity
programming and city financial processes.

Strategies include partnering with the community, building community
organizational capacity, seeking opportunities to support and promote the
value of diversity and multiculturalism, and recognizing history of institutional
racism within the City of Boulder.
Goal 4
Power to all people

The City will build and maintain trust, expanding the influence of community
members of color through inclusive and responsive engagement.
Strategies include improving access to decision-makers, supporting citycommunity relationships through staffing, focusing on high-quality
community engagement, valuing lived experience, and addressing language,
cultural and engagement barriers.

Goal 5
Representation matters

The City will eliminate barriers and create opportunities to build a diverse
workforce across the depth and breadth of local government including
elected officials, boards, commissions, and working groups.
Strategies include addressing boards, commissions and working groups, and
developing the City of Boulder’s workforce through hiring, recruitment and
retention.
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TRENDS
This section discusses emerging regional and national trends in the topics relevant to this master plan. These are
to be considered in concert with Boulder’s existing policies, initiatives and master planning efforts. An
overarching national trend is toward integrated resource planning of stormwater and flood management capital
improvements.

Flood Management
Regionally, many surrounding communities are adopting standards that are more stringent than the State
mandated minimum requirements to better suit the needs of the community. Because the National Flood
Insurance Program (NFIP) Community Rating System (CRS) is now encouraging nature-based solutions to flood
mitigation that overlap with stormwater conveyance and stormwater quality issues, the issues discussed in the
sections above also apply to flood management.
Nationally, all communities that participate in the NFIP CRS will be subject to the new program requirements that
are part of the 2021 Addendum to the 2017 CRS Coordinator’s Manual which went into effect January 2021.
Additionally, a more comprehensive update to the NFIP is expected to follow. While the City of Boulder currently
receives more than 50% of the possible credit for its stormwater management program under CRS Activity 450
(Stormwater Management), this is expected to decrease with the revised requirements and this decrease could
impact Boulder’s community rating and the discounts that the community received on NFIP policies.
Additional flood management activities that are occurring nationally include accounting for the varying effects
of climate change. Examples of this include modification to runoff hydrographs and estimation of debris flows
caused by drought and significant forest fires in impacted watersheds. Some cities that have watersheds with
significant forested portions have started to require that future hydrologic conditions account for the effects of
forest fires by producing hydrographs that reflect 100% deforestation. Additional measures associated with
forest fires include accounting for and providing management strategies for the sediment and debris that may be
generated by recently burned areas during high runoff events. The City of Boulder has completed similar work
related to source water protection.
Climate change has also resulted in an increase of frequency and intensity of storm events in many areas across
the United States. Houston, Texas, has experienced a 500-year flood event three times since 2015, and Hurricane
Harvey caused more than 180 billion dollars in damage. Both Harris County and the City of Houston have since
enacted regulations that require new construction to build to the current 500-year base flood elevation (BFE).
Examples of regulations enacted include requiring new construction and additions larger than 1/3 of the existing
footprint to be at least 3 feet above the 500-year BFE in the floodway, 2 feet above the 500-year BFE in the 100year and 500-year floodplains, and restrictions on net fill within the 500-year floodplain.
In areas across the United States that deal with alluvial floodplains and deep glacial till, channel migration zones
have been mapped using historic data and soil type. These migration zones are characterized as either severe or
moderate and development within these zones is regulated accordingly. Additionally, channel migration is
considered a special hazard under the CRS program. By mapping and regulating these zones, additional credit is
available as part of the CRS program.
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Stormwater Management
The overwhelming trend in stormwater drainage is a continued emphasis on reliable, resilient, and sustainable
urban drainage systems. How resilient and sustainable infrastructure is defined is a continuous improvement
process with a trend toward increased quantifiable co-benefit metrics.
Recognition and planning for changing rainfall patterns due to climate change is a global trend in managing urban
stormwater drainage systems. Reliably determining rainfall projections for drainage engineering may prove
challenging; however, models with multiple scenarios have been developed to provide long-term planning.
Communities are adapting and planning for precipitation changes in a wide variety of techniques and approaches.
A core theme is adapting the design based on risk management rather than a one-size-fits all approach.
There is an increased movement away from narrowly focused, single purpose stormwater control measures (i.e.,
mitigation of peak flows and volume retention) toward distributed, diverse green stormwater infrastructure with
a wider focus on multi-functionality. From a drainage perspective, the multi-functionality of these practices is
achieving water quality and quantity benefits for an increasing range of precipitation events (including supporting
flood management) and for increased community resiliency in the face of climate change. Beyond drainage issues
the green infrastructure trend is toward increasing ecosystem services and co-benefits to meet multiple
community goals and help to mitigate the effects of climate change.

Stormwater Quality
The City’s stormwater quality plans and programs are generally aligned with regional and national trends. In
Colorado, most Phase II MS4 permittees like Boulder focus on the required programs necessary to maintain
compliance with their MS4 permits. In Colorado, municipalities such as Fort Collins and Denver are increasingly
focusing on, and gaining experience with, green infrastructure strategies, considering not only the water quantity
and quality benefits of green infrastructure but also other co-benefits to the community. This is in line with
national trends, where communities are using green infrastructure to target not only permit requirements and
consent decrees, but also to focus on maximizing other community co-benefits that these practices typically
offer.
One significant area in which the City is less stringent than some other Front Range communities is the threshold
at which post-construction stormwater quality requirements beyond Low Impact Development standards are
triggered. “Applicable development sites” are based on a one-acre disturbance threshold, which is consistent with
the MS4 permit. However, a growing number of communities are using much lower thresholds such as 10,000
square feet to trigger implementation of some level of stormwater quality controls. Given that much of the
development occurring in the City is smaller-scale redevelopment, many sites are anticipated to fall below the
one-acre threshold. Over time, the increases in imperviousness from small projects that fall below the threshold
for requiring SCMs will be significant due to the amount of small-lot redevelopment that will occur in Boulder.
Based on trends in recently drafted MS4 permits for Denver and Non-Standard Phase 2 MS4 permits, the City
should expect increasingly stringent requirements driven not only by TMDLs, but also by impairment designations
on the Colorado 303(d) List. This also includes stream standards for nutrients, specifically total phosphorous and
total nitrogen. The City’s work related to the E. coli TMDL for Boulder Creek is generally more advanced than what
has been implemented in many other Front Range communities with E. coli impaired streams, with the possible
exception of Denver. Because E. coli originates from human as well as natural sources, it can be difficult to
determine which set of controls will be sufficient to attain instream standards. The extent to which homeless
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encampments affect instream E. coli exceedances has not been fully characterized but represents a broader
social issue in the City that extends beyond the realm of stormwater controls.
Nationally and regionally, there is increased recognition that stream health is affected not only by discharges to
the stream, but also the condition of the stream channel itself. Historically, master drainage plans have focused
more significantly on flood-related problems and solutions. However, more recently, stormwater quality and
“greener” strategies for stream health are being implemented in master plans. Over the last several years, Mile
High Flood District has significantly revised guidance related to channel improvements that are more holistic,
integrating both instream and upland strategies to protect streams.
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