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CHAPTER 4 – STORMWATER, DRAINAGE, WATER QUALITY
AND EROSION CONTROL
4.1

PURPOSE

The standards in this chapter are intended to be applied by the City of Glenwood Springs (City)
Engineering Department while reviewing proposed drainage facilities and stormwater discharges
associated with projects. They are also intended to comply with the most recent version of the
Colorado Department of Public Health and Environment (CDPHE) Water Quality Control Division’s
(WQCD) Colorado Discharge Permit System (CDPS) Stormwater Discharges Associated with
Municipal Separate Storm Sewer Systems (MS4s) and the most recent version of the Urban
Drainage and Flood Control District (UDFCD) Storm Drainage Criteria Manual Volume 3 (Volume
3).
A variety of stormwater management techniques shall be implemented to address the impacts of
development on runoff volumes, runoff velocities, and water quality. These techniques include
practices used during construction to limit erosion and sediment transport and practices built to
control stormwater runoff peaks, volumes and velocities after construction, to mitigate downstream
flooding, channel erosion, and water pollution.
Proper management of construction-related and post-construction stormwater runoff minimizes
damage to public and private property and infrastructure; safeguards the public health, safety, and
general welfare; and protects water resources and aquatic wildlife. The intent of stormwater
management requirements in the City is to promote proper management of stormwater runoff, both
during and following construction. To that end, this chapter establishes design and review criteria
for the construction, function, and use of non-structural and structural stormwater best management
practices (BMPs) that may be used to meet the minimum development standards as well as
provisions for the long-term responsibility for and maintenance of structural and non-structural
BMPs to ensure that they continue to function as designed, are maintained appropriately, and
protective of public safety. This chapter also establishes administrative procedures for the
submission, review, approval and disapproval of stormwater management plans (SWMPs), and to
assure appropriate long-term maintenance.

4.2

GENERAL CONSIDERATIONS

A. Storm systems include streets, curbs, gutters, inlets, culverts, pipes, outfalls, roadside ditches
(swales), detention areas, ponds, wetlands, the Roaring Fork and Colorado Rivers and their
tributaries within City boundaries to which stormwater is collected and conveyed.
B. Stormwater Management Requirements under the Clean Water Act
1. Clean Water Act Basics - The Federal Water Pollution Control Act of 1972, as amended
(33 U.S.C. 1251 et seq.), is commonly known as the Clean Water Act and establishes
minimum stormwater management requirements for urbanized areas in the United
States. At the federal level, the Environmental Protection Agency (EPA) is responsible
for administering and enforcing the requirements of the Clean Water Act. Section 402(p)
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of the Clean Water Act requires urban and industrial stormwater be controlled through
the National Pollutant Discharge Elimination System (NPDES) permit program.
Requirements affect both construction and post-construction phases of development.
Thus, urban areas must meet requirements of MS4 permits, and many industries and
institutions such as state departments of transportation must also meet NPDES
stormwater permit requirements. MS4 permittees are required to develop a Stormwater
Management Program that includes measurable goals and to implement needed
stormwater management controls (i.e., BMPs). MS4 permittees are also required to
assess controls and the effectiveness of their stormwater programs and to reduce the
discharge of pollutants to the "maximum extent practicable." Although it is not the case
for every state, the EPA has delegated Clean Water Act authority to the State of
Colorado. The State must meet the minimum requirements of the federal program.
C. Colorado's Stormwater Permitting Program
1. The Colorado Water Quality Control Act (Act) (25-8-101 et seq., CRS 1973, as
amended) established the Colorado Water Quality Control Commission (WQCC) within
CDPHE to develop water quality regulations and standards, classifications of state
waters for designated uses, and water quality control regulations. The Act also
established the Colorado WQCD which is responsible for the administration and
enforcement of the Act and administration of the CDPS, among other responsibilities.
Violations of the Act are subject to significant monetary penalties, as well as criminal
prosecution in some cases. Colorado's stormwater management regulations have been
implemented in two phases and are included in Regulation No. 61 Colorado Discharge
Permit System (CDPS) Regulations (WQCC 2009). After the 1990 EPA "Phase I"
stormwater regulation became effective, Colorado was required to develop a stormwater
program that covered specific types of industries and storm sewer systems for
municipalities with populations of more than 100,000. Phase I affected Denver, Aurora,
Lakewood, Colorado Springs, and the Colorado Department of Transportation (CDOT).
Phase I requirements included inventory of stormwater outfalls, monitoring and
development of municipal stormwater management requirements, as well as other
requirements. Construction activities disturbing five or more acres of land were also
required to obtain construction stormwater discharge permits. Phase II of Colorado's
stormwater program was finalized in March 2001, establishing additional stormwater
permitting requirements. Two major changes under Phase II included regulation of small
municipalities (≥ 10,000 and <100,000 population) in urbanized areas and requiring
construction permits for sites disturbing one acre or more. The Phase II regulation
resulted in many new permit holders including MS4 permits for almost all the metro
Denver area communities. MS4 permit holders are required to develop, implement, and
enforce a CDPS Stormwater Management Program designed to reduce the discharge of
pollutants from the MS4 to the maximum extent practicable, to protect water quality, and
to satisfy the appropriate water quality requirements of the Colorado Water Quality
Control Act (25-8-101 et seq., C.R.S.) and the Colorado Discharge Permit Regulations
(Regulation 61). The Phase II regulations require construction activities disturbing
greater than or equal to one acre to apply for coverage under the Construction
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Stormwater Permit and develop a Stormwater Management Plan. The Phase II
municipal MS4 permits also require implementation of six minimum control measures
(MCM):
a. Public education and outreach on stormwater impacts
b. Public involvement/participation
c. Illicit connections and discharge detection and elimination
d. Construction site stormwater management
e. Post-construction stormwater management in new development and redevelopment
f.

Pollution prevention/good housekeeping for municipal operations

g. This chapter provides guidance to address some of the requirements for measures
d, e, and f.
2. Total Maximum Daily Loads (TMDLs) and Stormwater Management - Section 303(d) of
the Clean Water Act requires states to develop a list of water bodies that are not
attaining water quality standards for their designated uses, and to identify relative
priorities for addressing the impaired water bodies. States must then develop TMDLs to
assign allowable pollutant loads to various sources to enable the water body to meet the
designated uses established for that water body. Implementation plans to achieve the
loads specified under TMDLs commonly rely on BMPs to reduce pollutant loads
associated with stormwater sources. In the context of this chapter, it is important for
designers, planners and other stormwater professionals to understand TMDLs because
TMDL provisions can directly affect stormwater permit requirements and BMP selection
and design. EPA provides this basic description of TMDLs:
A TMDL is a calculation of the maximum amount of a pollutant that a waterbody can
receive and still meet water quality standards, and an allocation of that load among
the various sources of that pollutant. Pollutant sources are characterized as either
regulated stormwater, sometimes called "point sources" that receive a waste load
allocation (WLA), or nonpoint sources that receive a load allocation (LA). Point
sources include all sources subject to regulation under the NPDES program (e.g.,
wastewater treatment facilities, most municipal stormwater discharges and
concentrated animal feeding operations). Nonpoint sources include all remaining
sources of the pollutant, as well as anthropogenic and natural background sources.
TMDLs must also account for seasonal variations in water quality, and include a
margin of safety (MOS) to account for uncertainty in predicting how well pollutant
reductions will result in meeting water quality standards.
Once EPA approves a TMDL, there are varying degrees of impact to communities
involved in the process, generally differentiated among whether point sources or
non-point sources of pollution are identified in the TMDL. Permitted stormwater
discharges are considered point sources. Essentially, this means that wastewater or
stormwater permit requirements consistent with waste load allocations must be
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implemented and are enforceable under the Clean Water Act through NPDES
permits.
If the MS4 permittee discharges into a waterbody with an approved TMDL that includes a
pollutant-specific waste load allocation under the TMDL, then the WQCD can amend the
permit to include specific requirements related to that TMDL. For example, the permit may
be amended to require specific BMPs, and compliance schedules to implement the BMPs
may be required. Numeric effluent limits may also be incorporated under these provisions.
TMDLs can have substantive effects on MS4 permit requirements. As an example, the City
and County of Denver's MS4 permit has additional requirements to control E. coli related to
the E. coli TMDL approved for the South Platte River (Segment 14). The website where the
most recent 303(d) listings are located:
https://www.colorado.gov/pacific/sites/default/files/93_2016%2811%29.pdf
4.2.1

MINIMUM STANDARDS

Grading and Drainage Designs should be considered early in the design process as they can
have a significant impact on the design of the site. Conceptual plans are required to show
investigation and plans for all the above standards. A pre-application meeting with the City
Engineering Department and completion of a sufficiency review checklist is required before initiating
the Development Review process and submitting a Building Application Permit. Concessions will
not be made at the end of the permit review process for sites that fail to incorporate grading and
drainage requirements into the initial design. The following provisions shall apply.
A. Better Site Design – Site designs should preserve the natural drainage and treatment systems,
wetlands, and riparian areas to reduce the generation of additional stormwater runoff and
pollutants, and increase infiltration of stormwater into the ground rather than into hard
infrastructure to the fullest extent practicable. Guidelines for reducing the impact of developing
and better site design techniques are discussed in Section 4.2.2 Stormwater Better Site Design
Practices.
B. Water Quality Capture Volume (WQCV) – New development and redevelopment shall treat a
volume of water equal to the 80th percentile runoff event for their site. Control measures shall
be designed to treat stormwater runoff in a manner expected to reduce the event mean
concentration of total suspended solids to a median value of 30 mg/L or less. The WQCV is
determined based on the difference between the site’s pre- and post-development impervious
areas. Guidelines for calculating the WQCV, reducing the WQCV, and designing structural
controls capable of treating the WQCV are detailed in Volume 3.
C. Detention – New development and redevelopment shall detain for the minor and major storm
event up to the point that the stormwater system downstream can accommodate. In most cases,
a site will be controlling the post-development peak discharge rate to the pre-development rate
for the 25-year event. Guidelines for calculating required detention and designing detention
facilities are detailed in Volume 3.
D. Stormwater System – The downstream system from each site must be able to safely pass
flows from the 25-year event. Major facilities will need to accommodate a 100-year event. A
downstream hydrologic analysis must be performed to determine if there are any additional
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impacts in terms of peak flow increase or downstream flooding while meeting minimum
standards B and C. This analysis must be performed at the discharge points of the site and, at a
minimum, at the next two downstream structures.
E. Floodplains – Development and redevelopment is regulated in all floodplains and flood ways
as delineated by FEMA and State regulations. Developments within these areas will be required
to determine flood plain elevations for their site. Other requirements are detailed in City
Municipal Code Section 070.090 (Flood Damage Prevention).
F. Geologic Hazards – Development and redevelopment is restricted in those areas recognized in
the Geologic Hazard Ordinance City Municipal Code Section 070.100 (Development in Areas of
Geologic Hazards).
4.2.2

STORMWATER BETTER SITE DESIGN PRACTICES

To assist in meeting the minimum standards, it is recommended that a project follow the principles
below (adapted from City and County of Denver Water Quality Management Plan [2004]) when
developing or redeveloping a site. All site designs should implement a combination of approaches
collectively known as stormwater better site design practices fully possible. By these practices and
techniques, the impacts of urbanization on the natural hydrology of the site and water quality can be
significantly reduced. The goal is to reduce the amount of stormwater runoff and pollutants that are
generated, provide for natural on-site control and treatment of runoff, and optimize the location of
stormwater management facilities. Better site design concepts can be viewed as both water
quantity and water quality management tools and can reduce the size and cost of required
structural stormwater controls.
A. Principle 1: Consider stormwater quality needs early in the design process. Stormwater quality
and flood control requirements are just as fundamental to good site design as other elements
such as building layout, grading, parking, and streets. Dealing with stormwater quality after
major site plan decisions have been made is too late and often results in forced, constrained
approaches if left to the end of site development. Opportunities to integrate stormwater quality
facilities into a site can be fully realized when included in the initial planning for a project.
B. Principle 2: Use the entire site when planning for stormwater quality treatment. Often,
stormwater quality and flood detention are dealt with only at the low corner of the site and
ignored on the remainder of the project. The focus is on draining runoff quickly through inlets
and storm sewers to the detention facility. In this “end-of-pipe” approach, all the runoff volume is
concentrated at one point and designers often find it difficult to fit the required detention into the
space provided. This can lead to drainage plans with expensive, proprietary underground
treatment devices, or deep, walled-in basins that detract from a site and are difficult to maintain.
Spreading runoff over a larger portion of the site reduces the need for these undesirable
alternatives.
C. Principle 3: Avoid unnecessary impervious area. Impervious area (parking, roofs, drives, etc.) is
an important factor influencing urban runoff and water quality issues. Many impervious surfaces
are necessary as a part of urban and sub-urban development (roofs over buildings, to provide
shelter; roads for vehicles, for example). Not all impervious areas in typical developments are
necessary, however. To reduce the impacts of urban runoff on the environment, each site plan
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should be carefully evaluated to eliminate unnecessary impervious surfaces. Potential ways to
reduce unnecessary impervious surfaces include minimizing parking to the extent practical,
narrower roadways and driveways, and the use of permeable pavement or green roof systems
to lower effective imperviousness where a hard but pervious surface is desired.
D. Principle 4: Reduce runoff rates and volumes to more closely match natural conditions. Before
development, for frequent small events most of the rain that falls on the ground soaks into the
soil or is captured by vegetation; very little rainfall runs off and flows downstream. However,
after development, rain that falls on roofs and pavement mostly runs off (this is a “runoff event”).
Whereas one runoff event per year may be typical prior to development, significantly more
runoff events per year typically occur after urbanization (Urbonas et al. 1989). Peak flows and
volumes of runoff are greater after urbanization than before development. One of the most
effective stormwater quality BMPs—potentially more effective than constructing a detention
basin to treat the runoff—is reducing urban runoff volumes to more closely match natural
conditions (i.e., maintain natural drainage patterns and discharges from the project site will
occur at the predeveloped locations). The following techniques can be used to achieve this goal:
1. Place stormwater in contact with the landscape and soil. Instead of routing storm runoff
from impervious areas to inlets to storm sewers to offsite pipes or concrete channels, an
approach is recommended that places runoff in contact with vegetated or landscaped
areas to slow down the stormwater and promote infiltration. Porous pavement areas also
serve to reduce runoff and encourage infiltration. This practice is also known as
Minimizing Directly Connected Impervious Area (MDCIA) and can reduce the effective
imperviousness of the site.
2. Select treatment areas that promote greater infiltration. Bioretention, sand-filter detention
and other infiltration-based BMPs promote greater volume reduction than extended
detention basins, since runoff tends to be absorbed into the filter media or infiltrate into
underlying soils. As such, they are more efficient for reducing runoff volume and typically
can be sized for less overall treatment volume than extended detention facilities.
By employing these techniques, projects can reduce the increase in runoff and related stream
degradation and pollutant loading that comes with conventional development. In addition, some
of these techniques will reduce the required WQCV and may help to create a more attractive
site. The City strongly encourages implementation of these runoff reduction techniques on all
new projects to the maximum extent practicable.
E. Principle 5: Integrate stormwater quality management and flood control. In cases where an
extended detention basin, wetland basin, sand filter basin, or underground treatment system is
used to address stormwater quality, these BMPs can be modified to include flood control
detention in addition to the WQCV. This will generally increase the overall size of the basin. In
these situations, all the runoff from a site, from small and large storms alike, is routed to the
combined detention basin. Site BMPs, like bioretention, are intended to promote a stormwater
quality function, and are not normally designed to provide flood control detention as well. In
these cases, all runoff is directed to the WQCV facility and larger events spill out over the
surface or through an inlet and storm sewer to a separate flood control detention basin.
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F. Principle 6: Develop stormwater quality facilities that enhance the site, the community, and the
environment. Stormwater quality areas can add interest and diversity to a site. Gardens, plazas,
rooftops, and even parking lots can become amenities and provide visual interest while
performing stormwater quality functions and reinforcing urban design goals for the
neighborhood and community. The integration of BMPs and associated landforms, walls,
landscape, and materials can reflect the standards and patterns of a neighborhood and help to
create lively, safe, and pedestrian-oriented districts. The quality and appearance of stormwater
quality facilities should reflect the surrounding land use type, the immediate context, and the
proximity of the site to important civic spaces. Aesthetics will be a more critical factor in highly
visible urban commercial and office areas than at a heavy industrial site. The standard of design
and construction should maintain and enhance property values without compromising function.
In some cases, this means locating a facility to preserve or enhance natural resources.
G. Principle 7: Use a treatment train approach. Considerable research has demonstrated that the
most effective stormwater management is achieved through a “treatment train” approach with
BMPs in series. Different BMPs use different processes to remove pollutants from stormwater.
For example, an underground baffle vault might be effective at settling out coarse solids, but for
removal of finer solids or other pollutants, a BMP using filtration might be necessary. Similarly, a
BMP using filtration may clog quickly and become ineffective if pretreatment to remove coarse
sediments is not provided before runoff enters the filter surface.
H. Principle 8: Design sustainable facilities that can be safely maintained. Stormwater quality
facilities must be properly and consistently maintained to function effectively and ensure longterm viability. Regular maintenance is also important for public acceptance of these facilities.
Typical maintenance operations to consider in designing facilities include:
1. Mowing, trimming, and weed control
2. Pruning of shrub and tree limbs
3. Trash and debris cleanup, especially at grates and flow control structures
4. Sediment removal
5. Removal, replacement, and revegetation of porous landscape detention media
6. Vacuuming/replacement of porous pavement
7. Structural repair
Keeping in mind these and other potential maintenance practices, it is also necessary to fully
consider how and with what equipment BMPs will be maintained into the future. Facility design
should provide for these operations ensuring adequate access with a minimum of disturbance,
disruption, and cost. Removal of trash, debris, and sediment on a regular basis should be
considered in the maintenance plan.
I.

Principle 9: Design and maintain facilities with public safety in mind. The highest priority of
licensed professional engineers and public officials is to protect public health, safety, and
welfare. Stormwater quality facilities must be designed and maintained in a manner that does
not pose health or safety hazards to the public. Public safety issues are largely related to public
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access for the purposes of this discussion. Some examples of designing safely include
gradually sloping banks or pond edges or locating steep slopes away from pedestrian areas.

4.3

PLANNING AND DESIGN

While much of this chapter focuses on sizing and design criteria for stormwater management, it is
equally important to consider planning and site design. The following bullets provide an overview of
design considerations for addressing stormwater quality and flood control requirements on a site.
A. Create attractive facilities that add value to the site. While most designers focus on providing a
functional stormwater management system for a site, they should also configure and detail the
stormwater system to create an aesthetically pleasing facility. Preserving natural features and
areas, including, but not limited to, wetlands and riparian areas, and effective integration of
landscape elements and the stormwater system can enhance a project and the community.
B. Develop an initial site design.
1. Identify a rough layout of lots, buildings, streets, parking, and landscape areas with a
general idea of proposed site grades.
2. Estimate approximate areas associated with roofs, streets, walks, parking lots, and
landscaping or open space.
3. Consider the full range of BMP alternatives. The stormwater facilities shown in
http://udfcd.org/volume-three provide examples of appropriate BMPs for a variety of land
uses.
4. Consider the full range of alternative approaches for addressing drainage and
stormwater quality for the site, including techniques to reduce runoff and distribute BMPs
throughout the site.
5. Test the influence of several alternatives on the overall character and layout of the site,
weigh pros and cons of each, and progress towards an optimum approach.

4.4

DEFINITIONS AND TERMS

A. Best Management Practice (BMP): A device, practice, or method for removing, reducing,
retarding, or preventing targeted stormwater runoff constituents, pollutants, and contaminants
from reaching receiving waters. (Some entities use the terms "Stormwater Control Measure,"
"Stormwater Control," or "Management Practice.")
B. Excess Urban Runoff Volume (EURV): ALL DEVELOPMENTS ULTIMATELY DRAINING TO
THE COLORADO AND ROARING FORK RIVERS MUST ATTAIN THIS CRITERION. EURV
represents the difference between the pre- and post-developed runoff volumes for the range of
storms that produce runoff from pervious land surfaces (generally greater than the 2-year
event). The EURV is relatively constant for a given imperviousness over a wide range of storm
events.
C. Full Spectrum Detention: This practice utilizes capture and slow release of the EURV.
UDFCD found this method to better replicate historic peak discharges for the full range of storm
events compared to multi-stage detention practices.
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D. Historic: Conditions prior to any land development (i.e., native/undisturbed).
E. Low Impact Development (LID): LID is a comprehensive land planning and engineering
design approach to managing stormwater runoff with the goal of mimicking the pre-development
hydrologic regime. LID emphasizes conservation of natural features and use of engineered, onsite, small-scale hydrologic controls that infiltrate, filter, store, evaporate, and detain runoff close
to its source. The terms Green Infrastructure and Better Site Design are sometimes used
interchangeably with LID.
F. LID Practice: LID practices are the individual techniques implemented as part of overall LID
development or integrated into traditional development, including practices such as bioretention,
green roofs, permeable pavements and other infiltration-oriented practices.
G. Major Facility: Bridges, crossing culverts under roadways carrying 5,000 ADT or greater.
H. Maximum Extent Practicable (MEP): Developers or applicants are required to implement
stormwater programs to reduce pollutant loading to the maximum extent practicable. This
narrative standard does not apply where numeric effluent limits or standards exist.
I.

Minimizing Directly Connected Impervious Area (MDCIA): MDCIA includes a variety of
runoff reduction strategies based on reducing impervious areas and routing runoff from
impervious surfaces over grassy areas to slow runoff and promote infiltration. The concept of
MDCIA has been recommended by UDFCD as a key technique for reducing runoff peaks and
volumes following urbanization. MDCIA is a key component of LID.

J. Minor Facility: All facilities not defined as Major Facilities.
K. Municipal Separate Storm Sewer System (MS4): A conveyance or system of conveyances
(including roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches,
man-made channels, or storm drains) owned or operated by the City of Glenwood Springs and
designed or used for collecting or conveying stormwater.
L. Nonpoint Source: Any source of pollution that is not considered a "point source.” This
includes anthropogenic and natural background sources.
M. Permit Area: Boundary defined by the CDPHE-WQCD as those areas within the boundaries of
a municipality identified in the certification1 that are served by, or contribute to, municipal
separate storm sewers owned or operated by the municipality that discharge into state waters.
N. Point Source: Any discernible, confined and discrete conveyance from which pollutants are or
may be discharged. Representative sources of pollution subject to regulation under the NPDES
program include wastewater treatment facilities, most municipal stormwater discharges,
industrial dischargers, and concentrated animal feeding operations. This term does not include
agricultural stormwater discharges and return flows from irrigated agriculture.
O. Post-development: Developed conditions.
P. Pre-development: Reflects the existing conditions.

Certification issuance pending identification of the City as a Phase II MS4 and specific to the CDPS General
Permit for Stormwater Discharges Associated with MS4s, Authorization to Discharge under the CDPS.
1
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Q. Riparian Area:
R. Water Quality Capture Volume (WQCV): ALL DEVELOPMENTS ULTIMATELY DRAINING
TO THE COLORADO AND ROARING FORK RIVERS MUST ATTAIN THIS CRITERION. This
volume represents runoff from the 80th percentile storm. The WQCV should be based on runoff
data as included in the most current NOAA Atlas.
S. Colorado Department of Public Health and Environment (CDPHE)
T. Colorado Discharge Permit System (CDPS)
U. Urban Drainage and Flood Control District (UDFCD)
V. Storm Drainage Criteria Manuals (SDCM): UDFCD’s Volumes 1, 2 & 3

4.5

POLICY AND PERMIT REQUIREMENTS

The purpose of this chapter is to instruct the user on the procedure and documents needed for a
complete and acceptable development review submittal to the City Engineering Department
regarding stormwater management. Sections 1.7 and 1.8 discuss the roles of each of the various
City departments involved in the approval process. Section 1.9 defines the information that shall be
needed for a complete application.
4.5.1

ADMINISTRATION

A. Jurisdiction -The City of Glenwood Springs is responsible for regulatory and supervisory
jurisdiction for water quality within the incorporated limits of the City (referred to as Permit Area
under the MS4 Phase II Permit) and over all streams and sources contributing to municipal
water supplies for a distance of five (5) miles above the points from which municipal water
supplies are diverted. See Appendix XX Source Water Protection Plan.
B. Responsible Organizations - Administration of and decision-making authority for stormwater
management activities is the responsibility of the City Engineering Department. The Building
Department and the Community Development Department have other decision-making
responsibilities for development activities that may affect stormwater management.
C. Adoption, Amendments and Revisions - These policies and criteria will be reviewed annually,
and may be amended as new technology is developed or if experience gained in the use of this
document indicates a need for revision. This document will also be amended at the time the City
becomes a Phase II MS4 Permittee. The City Engineering Department will monitor the
performance and effectiveness of these technical criteria and will recommend amendments and
revisions as needed. Minor revisions, such as corrections, clarifications or submittal
requirements, will require the approval of the City Engineer. Major revisions, such as policy
changes or technical criteria changes, will require approval of the City Council.
D. Overview of Requirements - Unless specifically exempted, no development, disturbance of
land or land use, or construction shall be undertaken without first having been reviewed,
approved and issued a permit compliant with the requirements of this document. Unless
specifically exempted, no building shall be erected, moved or structurally altered without a
Building Permit issued pursuant to the City of Glenwood Springs Municipal Code. This chapter
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provides detailed guidelines on development and building permits that require engineering
review. However, for complete requirements, see the City of Glenwood Springs Municipal Code.
All development and redevelopment projects in the City of Glenwood Springs that will disturb up
to 5,000 ft2 of land (this includes grading, even if a structure or hard surface is not added, as
well as “scrape and replace” of impervious area) are required to comply with the Minor
Drainage Report requirements. See Section 4.5.3.
All development and redevelopment projects in the City of Glenwood Springs that will disturb
more than 5,000 ft2 of land (this includes grading, even if a structure or hard surface is not
added, as well as “scrape and replace” of impervious area) are required to comply with the
Major Drainage Report requirements. See Section 4.5.4.
E. Review and Acceptance - The City shall review all drainage submittals for general compliance
with this document. An acceptance by the City does not relieve the owner, engineer, or designer
from the responsibility of ensuring that the design, calculations, plans, specifications,
construction, and as-built drawings follow these criteria as stated in the owner’s and engineer’s
certifications. The City may, but is not required to, refer submittals to other agencies that have
an interest or responsibility for drainage and/or water quality.
F. Interpretation - In the interpretation and application of these criteria, the provisions shall be
regarded as the minimum requirements for the protection of the environment and public health,
safety, comfort, morals, convenience, prosperity, and welfare of the residents of the City. These
criteria shall therefore be regarded as remedial and shall be construed to further the underlying
purposes of this document. Whenever a provision of these criteria and any other provision in
any law, ordinance, resolution, rule or regulation of any kind, contains any requirement(s)
covering any of the same subject matter, the requirements that are more restrictive or impose
higher standards shall govern. These criteria shall not abrogate or annul any easements,
permits, drainage reports or construction drawings, recorded, issued, or accepted by the City
prior to the effective date of this document.
G. Variances - Requests for variances from the standards, policies or submittal requirements of
this document shall be completed through the Variance process as described in the City
Municipal Code. The City Engineer shall prepare a statement, based on the ability of the
proposed project to meet the standards and goals of the City’s stormwater management criteria,
recommending approval or disapproval or requesting modifications of the proposed variance.
H. Appeals - Requests for variances from the standards, policies or submittal requirements of this
document shall be completed through the Variance process as described in the City Municipal
Code.
I.

Inspections, Enforcement and Penalties - Any violation of these regulations shall be
punishable by a penalty as described below. A City Engineer or designee is assigned to each
construction project and he or she will complete regular site visits to determine whether a
project is following these standards. The City Engineer or designee will keep inspection reports.
All reports are public documents and will be kept in the City Engineering Department. The City
will enforce construction mitigation corrections generally as follows:
1. The first corrective action is a written warning and explanation of the violation with a
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timeframe for completion.
2. The second and final notice is a “Stop Work Order” (red tag). If a stop work order is
issued, no more work can be completed until the violation is corrected.
3. However, depending on the severity or threat to public or environmental safety, the City
makes issue a Stop Work Order directly, without first issuing corrective actions or
notices. Failure to correct violations and/or any threat to public or environmental safety
could subject the owner, contractor, or both to a fine of up to $1,000 a day as
determined by the municipal court.
4.5.2

GRADING AND DRAINAGE PLAN REPORT REQUIREMENTS

The purpose of the Minor and Major Grading and Drainage Plan and Reports is to identify and
refine conceptual solutions to the drainage changes that may occur onsite and offsite because of
the development. These reports are required, unless determined by the City Engineer to be
unnecessary. One copy of the Report and one copy of the Plan set need to be submitted for review.
Two copies of each will be required for Building Permit and/or Land Use Application.
Preparation of plan documents shall follow the standards and guidance found in Chapter 1 of the
Engineering Design Standards. For projects, all reports shall be typed on 8½” by 11” paper and
bound. Reports should contain enough information to describe the existing site, proposed work,
explanation of steps taken to reduce impervious area and implement low impact development
strategies, pre- and post-drainage patterns, sizing calculations for stormwater management
facilities, how chosen facilities should operate and be maintained. The site plan, drawings, figures,
plats, and tables shall be included in the plan set and bound with the report or included in a pocket
attached to the report in 24”x36” size. The preliminary and final reports shall contain a certification
sheet that includes the following statement and Professional Engineer’s stamp:
“I hereby affirm that this report and the accompanying plans for the (type or phase design) of (Name
of Development) was prepared by me (or under my direct supervision) for the owners thereof in
accordance with the provisions of the City of Glenwood Springs Stormwater, Drainage, Water
Quality and Erosion Control Chapter and approved variances and exceptions listed thereto. I
understand that it is the policy of the City of Glenwood Springs that the City of Glenwood Springs
does not and will not assume liability for drainage facilities designed by others.”

License No. ____________________
Licensed Professional Engineer, State of Colorado (Affix Seal)

4.5.3

MINOR DRAINAGE REPORT

The following should be included in a bound, narrative report.
A. Description of the existing site, including common location, topography, land use, ground cover,
soil type (if known), drainage pattern, riparian areas, wetlands, and receiving system.
B. Description of the proposed project, including changes to land use, topography, ground cover,
soil type, drainage pattern and receiving system.
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C. Discussion of any drainage issues.
D. Discussion of drainage basins and drainage alterations, including increases in flow, changes in
direction, outfalls, etc.
E. Description of proposed stormwater conveyance system
1. Pervious infrastructure - Description of water quality improvements. Improvements must
be made for at least the project area. Describe what efforts have been made to reduce
runoff and increase infiltration (e.g. reduces impervious area, disconnect impervious
area, route runoff via landscape rather than hard infrastructure). Demonstrate the that
60% of the WQCV is either infiltrated or evaporated.
2. Impervious infrastructure - Calculations to determine the WQCV and design a BMP that
can treat that volume. WQCV and BMP design shall meet the requirements of USDCM
Volume 3.
The Civil Grading and Drainage plan sheet(s) shall include the following information for a proposed
development provided on at least 11”x17” paper (24”x36” preferred):
A. Name of the subdivision or project, property map and parcel number.
B. Date of preparation, scale, and symbol designating true north.
C. Property lines, streets, and waterways (ultimate receiving stream, swales, irrigation ditches,
streams, etc.).
D. Boundary lines of project area including disturbance area, construction access, materials
storage, etc.
E. Topography (existing and proposed)
a. Maximum allowable slopes are 2:1 unless specified by site-specific geotechnical
report.
F. Drainage Basins and drainage direction (with arrows), drainage facilities on site, existing and
proposed.
G. C-values, design points, and runoff volumes.
H. Location and size of BMP(s) designed to treat WQCV pervious infrastructure.
I.

Erosion, sediment control and revegetation measures (per USDCM Volume 3 criteria).

J. Start and finish dates.
4.5.4

MAJOR DRAINAGE REPORT

The following should be included in a bound, narrative report:
A. Description of the existing site, including common location, topography, land use, ground cover,
soil type, drainage pattern, location of riparian areas and wetlands, upstream run on and
receiving system (all downstream structures to outfall and riparian and wetland areas).
B. Description of the proposed project, including changes to land use, topography, ground cover,
soil type, drainage pattern and receiving system.
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C. Discussion of any previous drainage studies (i.e., project master plans) for the site that influence
or are influenced by the drainage design and the mitigation plan for any negative impacts.
D. Discussion of the effects of adjacent drainage issues.
E. Reference to major drainage way planning studies such as flood hazard delineation reports,
master plans, and flood insurance rate maps.
F. Discuss potential drainage impact of site constraints such as streets, utilities, existing structures,
riparian areas, wetlands, and development or site plan.
G. Identification of all irrigation facilities and waterways within the watershed that will influence or
be influenced by the site drainage.
H. Discussion of easements and tracts for drainage purposes, including the conditions and
limitations for use.
I.

Report must include printed copies of the input and output files for all computer models used for
the analysis and design.

J. Reference plan drawings as needed.
4.5.4.1.

Drainage Basins and Sub-basins

A. Describe existing and proposed sub-basins, including ground cover, acreage, soil type, and
location and method of discharge.
B. Delineate and reference sub-basins on a map with contours. Each drainage basin should be
labeled with its area (in acres), runoff coefficient (C), and Q (cfs).
C. Discuss offsite drainage patterns and impact on site under existing basin conditions and fullydeveloped basin conditions.
D. Discuss historic undeveloped and post-developed drainage flow rates at specified point
locations (should match labeled locations on plan).
4.5.4.2.

Low Impact Site Design

A. Describe what efforts have been made to reduce runoff and increase infiltration (e.g. reduce
impervious area, disconnect impervious area, route runoff via landscape rather than hard
infrastructure).
B. Percolation rates required for design of LID structures at design depths.
4.5.4.3.

Hydrologic Criteria

A. Identify design storm recurrence intervals.
B. Identify design rainfall.
C. Identify runoff calculation method.
D. Identify detention discharge and storage calculation method.
E. Discussion and justification of other criteria or calculation methods used that are not presented
in or referenced by the criteria.
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F. Identify the area, storm frequency, rainfall intensity, time of concentration, runoff coefficients,
and adjustments for each sub-basin.
G. Calculate the post-development runoff flows for each sub-basin and compare these flows to predeveloped flows. Post-development flows must not exceed pre-developed flows. Determine post
development flow prior to inclusion of detention. Flow should be calculated for each location that
runoff leaves the site.
H. Each drainage basin should be labeled with its area (in acres and square feet), runoff coefficient
(C), and Q (cfs).
I.

Provide calculations of the WQCV, minor event (25-year for storm system and detention) and
major storm runoff (100-year) at specific design points.

J. Hydrographs at critical design points.
4.5.4.4.

Hydraulic Criteria

A. Identify the hydraulic design point for closed systems tied to the City’s existing collection
system.
B. Identify flow capacity of drainage facilities, such as:
a. Calculate culvert sizes with capacities and area of contribution.
b. Calculate storm sewer capacity including capacity of next two downstream
drainage structures (max velocity 20 ft/sec, HGL 12 inches below ground, EGL
below ground, minimum velocity of 5 ft/sec at half full conduit flow).
c. Calculate gutter capacity (max velocity 10 ft/sec, allowable spread = 4 feet minor
storm, 12-inch depth at flow line for major storm, n=.016 for street, n=.025 for
grass)
d. Calculate storm inlet capacity (clogging factor = 50%).
e. Provide open channel design and calculations.
4.5.4.5.

Proposed Facilities

A. Describe proposed better site design practices (BMPs) used to treat the water quality capture
volume, detention methods and outlet design with protection techniques.
B. Provide sizing calculations and approximate locations, with drainage basins, of BMPs used to
treat the water quality capture volume.
C. Provide volumes and release rates for detention storage facilities and information on outlet
works.
D. Identify easements and tracts needed for drainage purposes.
E. Discuss off-site drainage facilities needed for the conveyance of minor and major flows to the
major drainage way.
F. Provide a separate section of the report that includes a narrative of the Operation and
Maintenance requirements of the proposed on-site drainage improvements. Include a
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description of access for maintenance operations, maintenance schedule, and contact
information for party responsible for maintenance.
The Civil Grading and Drainage plan sheet(s) shall include the following information for a proposed
development provided on 24”x36”:
A. Signature, date, and stamp of Colorado Professional Engineer on each plan sheet.
B. Name of the subdivision or project, property map and parcel number.
C. Vicinity map, date of preparation, scale, and symbol designating true north.
D. Property lines, easements, streets, and waterways (ultimate receiving stream, swales, irrigation
ditches, streams, etc.).
E. Boundary lines of project area including disturbance area, construction access, materials
storage, etc.
F. Scale of 1"=10’ to 1"=40’ or plan must be provided in sufficient detail and clarity to identify
drainage flows entering and leaving the development and general drainage patterns.
G. Benchmark and tie to the City of Glenwood Springs Survey.
H. Legend to define map symbols.
I.

Topography (existing and proposed)
a. Maximum allowable slopes are 2:1 unless specified by site-specific geotechnical
report.
b. Contours at 1-foot maximum intervals. In terrain where the slope exceeds 15%,
the maximum allowable survey contour interval is 10 feet. The contours shall
extend a minimum of 100 feet beyond the property lines. Additional topography
can be obtained from the City of Glenwood Springs GIS Department (additional
fee) and/or USGS, if needed to delineate off-site basins.
c. Overall drainage area boundary and drainage sub-area boundaries for all basins
on and off site, including drainage direction (with arrows) and drainage facilities
on site.

J. C-values, design points, and runoff volumes.
K. Location and size of BMP(s) designed to treat WQCV pervious infrastructure.
L. Erosion, sediment control and revegetation measures for all phases of construction (per
USDCM Volume 3 criteria).
M. Start and finish dates.
N. Location of riparian areas and wetlands.
O. Location and elevation of all major drainage ways and floodplains within 100’ of property.
P. Indicate the Ordinary High-Water level of the Roaring Fork River, Colorado River, and its
tributaries and delineate the 30’ no-touch setback (as defined in the Municipal Code).
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Q. Existing and proposed building footprints, streets, utility locations and elevations, ROW width,
flow line width, curb type, sidewalk, approximate slopes, drainage facilities and structures,
irrigation ditches, roadside ditches, drainage ways, gutter flow directions, and culverts. All
pertinent information such as material, size, shape, slope, and location shall also be included.
R. Existing and proposed type of street flow (i.e., vertical or combination curb and gutter), roadside
ditch, gutter, slope and flow directions, and cross pans.
S. Existing and proposed storm sewers and open drainage ways, including inlets, manholes,
culverts, and other appurtenances, (i.e. riprap protection, allowable manhole spacing = 400 ft).
T. Existing and proposed landscaping (berms, planters, shrub beds, trees, etc.).
U. Profiles for all subsurface drainage facilities showing their size, slope, lengths, design storm
hydraulic grade lines (major and minor), energy grade lines, cover, details of structures and/or
City Standard details, and relationship with existing utilities. (36” minimum below ground
surface, 2 % slope minimum, 18-inch min for main, 12-inch min for lateral).
V. Profile views for all driveways and walkways @ 5’-0” o.c. or a minimum of three elevation points:
openings (i.e. garage slab, thresholds of doors), property line and edge of street.
W. Cross-sectional views of all open channels, including irrigation ditches, trickle channels, spillway
structures, etc., as necessary. These views shall include applicable easement/property
line/ROW boundaries and water surface elevations such as the 25-year storm depth, 100-year
storm depth, major storm (100-year) freeboard, and irrigation operating level.
X. Finished floor and grade at foundation elevations of all buildings. In residential developments
also provide lot corner elevations and any grade break elevations critical to the grading concept.
Show positive drainage away from structures as required by Building Code and site specific
Geotechnical Report.
Y. Spot elevations critical to describe drainage features and their functions (e.g. inlets, cross pans,
spillways, inlets/outlets of manholes, culverts, and storm sewers).
Z. Existing and proposed outfall point for runoff from the developed area and facilities to convey
flows to the final outfall point without damage to downstream properties.
AA.Routing and accumulation of flows at various critical points for the initial and major storm runoffs
listed on the drawing.
BB.Routing of offsite drainage flow through the development.
CC.
Flow path leaving the development through the downstream properties ending at a major
drainage way.
DD.

Summary Runoff Table.

EE. Identify areas with slopes from 30% to 40%. Areas with slopes greater than 40% will require a
slope stability study performed by a licensed geologist.
FF.

Civil details of dry wells, outlet structures, foundation drain sumps, custom design, etc.
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4.5.5

FLOODPLAIN AND GEOLOGIC HAZARD REQUIREMENTS

Development within areas of special flood hazard must adhere to the standards in Sec. 070.090
(Flood Damage Prevention) of the City Municipal Code.
Development within areas of geologic hazards must adhere to the standards in Section 070.100
(Development in Areas of Geologic Hazards) of the City Municipal Code.
4.5.6

STORMWATER INSPECTIONS AND FINAL APPROVALS

The City Engineer or designee will be assigned to each construction project and he or she will
complete regular site visits to determine whether a project is following the requirements of the City
and the Construction Plan including erosion prevention and sediment control and stormwater
management.
Prior to issuance of a Certificate of Occupancy (CO), major projects must submit and receive
approval of an As-Built Survey. The As-Built must include the Grading and Drainage Certificate,
which is a statement located on the As-Builts and signed by a Colorado Professional Engineer
(preferably the engineer that completed the design), certifying that stormwater quality and quantity
control measures were located on site as shown on approved design plans. If any changes are
made to the drainage designs during the construction and installation process, a plan amendment
must be submitted and approved by the City Engineer prior to issuance of a CO.
The owner of each stormwater management control and/or structural stormwater BMP installed
pursuant to the requirements of this chapter or the Glenwood Springs City Code shall sign a
Maintenance Agreement which references a Maintenance Plan and states that the owner will
maintain and operate said stormwater management and/or BMP facility so as to preserve and
continue its function in controlling stormwater quality and quantity at the degree or amount of
function for which the structural BMP was designed.
In addition to the As-Builts and Maintenance Agreement and Plan, major projects will need a final
inspection by the Stormwater Inspector to verify conformance with the As-Built drawings and to
verify final stabilization. In cases where the site has connected into the City’s stormwater system via
a pipe, a video of the connection must be submitted that shows a clean conveyance without
damage or unacceptable conditions.

4.6

RAINFALL AND RUNOFF CALCULATION CRITERIA

This chapter provides regionally-specific rainfall depth, duration, frequency and intensity data; runoff
data; for use in addressing stormwater management for City projects.
4.6.1

RAINFALL

This chapter presents the rainfall and snowfall design information needed for storm and snowmelt
runoff analyses in the City of Glenwood Springs. Major subjects include:
A. Precipitation statistics for Glenwood Springs,
B. IDF (intensity-duration-frequency) relationships for flood predictions from small watersheds,
C. Temporal rainfall distributions for flood flow simulation through large watersheds, snowmelt
calculation methods, and the derivation of Water Quality Capture Volume (WQCV).
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The 2-, 25-, and 100-year storms are needed for drainage designs. The IDF curves provided in the
figures below are based upon data in the Precipitation-Frequency Atlas of the United States,
Midwestern States, NOAA Atlas 14, Volume 8 (NOAA 2013).

Figure 4-1. Tabular Representation of Point Precipitation Frequency Estimates (NOAA Atlas
14, Volume 8, Version 2; Glenwood Springs, Colorado; Latitude 39.5455°, Longitude 107.326°, Elevation 5788.02 feet)
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Figure 4-2. Graphical Representation of Point Precipitation Frequency Estimates (NOAA
Atlas 14, Volume 8, Version 2; Glenwood Springs, Colorado; Latitude 39.5455°, Longitude 107.326°, Elevation 5788.02 feet)
The methodology used to generate the rainfall data for a project will depend on the size of the
drainage basin being studied. The Rational Method for determining runoff is widely accepted as
providing a sufficient level of detail for generating runoff from relatively small basins and should be
used for drainage basins with an area less than 90 acres. The Rational Method uses rainfall data in
the form of intensity-duration (time)-frequency curves, discussed in this section.
Since the assumptions used in the Rational Method become less valid over larger areas, larger
basins require a more rigorous analysis to generate runoff data. TR-55, the Colorado Urban
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Hydrograph Procedure (CUHP) or Storm Water Management Model (SWMM) designs must be
used for drainage basins with an area greater than 90 acres.
A. Overview
The climate in Glenwood Springs offers mild weather with low humidity and year-round sunshine.
Summer weather in Glenwood Springs starts around June or July where temperatures reach 80°F
during the day, although temperatures are much cooler during the night. The occasional summer
shower can occur at any time, sometimes turning into thunderstorms. Autumn in Glenwood Springs
is usually dry and warm and during September daytime temperatures can reach 70°F, but night
temperatures can drop to freezing. Winter daytime temperatures typically range from 20 to 40°F in
the City and from 10 to 30°F on the mountain. Once the sun goes down, the temperature drops
dramatically.
B. Rainfall Depth, Duration, Frequency, and Intensity
The rainfall IDF curve is a statistical formula to describe the relationship among the local rainfall
characteristics and return periods. The IDF curve is used in the Rational Method for peak runoff
predictions of basins smaller than 90 acres. Rainfall intensity data, which form the basis of the IDF
curves.
C. Design Rainfall Distribution
For larger drainage areas (over 90 acres) or for sizing of facilities where a hydrograph must be
analyzed, such as a detention pond, a temporal distribution must be assigned to a precipitation
event for calculation of runoff. Characteristics of a temporal distribution include duration and
distribution (depth at a certain time) of rainfall.
4.6.2

RUNOFF

The surface in a watershed is composed of pervious or impervious areas. The pervious surface is
the area where water can readily infiltrate into the ground. The impervious surface is the area that
produces direct runoff as soon as it rains. As urbanization occurs, impervious area increases. As a
result, the total amount of runoff volume increases as well. In urban hydrology, the percentage of
impervious area is the most sensitive parameter to the runoff generation.
Estimates of runoff flow rates and volumes for selected levels of protection provide the basis for the
design of drainage facilities for the management of flood discharges and water quality in a drainage
system. Methods available to calculate urban runoff generated in the Glenwood Springs area are:
A. The Rational Method
B. The Colorado Urban Hydrograph Procedure (CUHP)
C. Storm Water Management Model (SWMM) Version 5
D. TR-55
Engineer needs to provide justification for the selected runoff generation calculations.
4.6.3

DETENTION

Detention needs to be provided for the increase in runoff from the pre- and post-developed
conditions.
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4.7

WATER QUALITY AND EROSION CONTROL DESIGN CRITERIA

This chapter also relies on guidance provided in the UDFCD Volume 3 Manual available here:
http://udfcd.org/volume-three. Refer to Volume 3 for design information relying on factors that
should be considered when:
A. Selecting BMPs for new development or redevelopment projects (Chapter 2). This guidance is
particularly useful in the planning phase of a project. BMP selection involves many factors such
as physical site characteristics, treatment objectives, aesthetics, safety, maintenance
requirements, and cost. Typically, there is not a single answer to the question of which BMP (or
BMPs) should be selected for a site; there are usually multiple solutions ranging from
standalone BMPs to treatment trains that combine multiple BMPs to achieve the water quality
objectives. Factors that should be considered when selecting BMPs are the focus of this
chapter.
B. Calculating the WQCV and Volume Reduction (Chapter 3). This chapter presents the hydrologic
basis and calculations for the WQCV and discusses the benefits of attenuating this volume or
that of the EURV. This chapter also describes various methods for quantifying volume
reduction when using LID practices. Use of these methods should begin during the planning
phase for preliminary sizing and development of the site layout. The calculations and
procedures in this chapter allow the engineer to determine effective impervious area, calculate
the WQCV, and more accurately quantify potential volume reduction benefits of BMPs.
C. Treatment BMPs (Chapter 4). Building upon concepts and procedures introduced in Chapters 1
through 3, this chapter provides design procedures for treatment BMPs. UDFCD has
established design criteria, procedures, and details for a number of BMPs providing treatment of
post-construction urban runoff. Additionally, general guidance has been developed and
included for green roofs and underground BMPs. As discussed in Chapter 2, BMPs provide
treatment through a variety of hydrologic, physical, biological, and chemical processes. The
functions provided by BMPs may include volume reduction, treatment and slow release of the
water quality capture volume (WQCV), and combined water quality/flood detention. Ideally, site
designs will include a variety of source control and treatment BMPs combined in a "treatment
train" that controls pollutants at their sources, reduces runoff volumes, and treats pollutants in
runoff.
D. Source Control BMPs (Chapter 5). A good source control BMP is one that is effective at
stopping and/or redirecting pollutants prior to entering the storm sewer system. A source
control BMP can be a structural component of a planned site (e.g. a covered area for material
storage) or a procedural BMP. The latter depend on behavior change accomplished through
public education, training and development of standard operating procedures. This chapter
provides BMP Fact Sheets for common source control practices that can be integrated into
overall stormwater management plans by local governments, industries and businesses. BMPs
applicable to homeowners can also be used for integration into local government public
education and awareness efforts related to stormwater quality. Effective source control also
requires awareness of discharges such as commercial washing of outdoor structures, which
produces process wastewater that is not appropriate for discharge to the storm drain system.
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E. BMP Maintenance (Chapter 6). In order for stormwater BMPs to be effective, proper
maintenance is essential. Maintenance includes both routinely scheduled activities, as well as
non-routine repairs that may be required after large storms, or because of other unforeseen
problems. BMP maintenance is the responsibility of the entity owning the BMP; however, local
governments with MS4 permits are responsible for ensuring that maintenance of privately
owned BMPs occurs within their MS4. BMPs should be designed with maintenance as one of
the key design considerations. Planning-level design guidance pertaining to maintenance is
included in the individual Fact Sheets contained within this chapter. This chapter focuses on
maintenance of in-service BMPs and provides recommendations for private BMP owners, as
well as for MS4 permittees responsible for ensuring proper maintenance for both public and
private facilities within their MS4.
F. Construction BMPs (Chapter 7). This chapter provides an overview of erosion and sediment
control principles and information on construction best management practices (BMPs). BMP
Fact Sheets are provided, containing information on applicability, installation, maintenance, and
design details with notes. The Fact Sheets are stand-alone documents that can be inserted
directly into a SWMP. Information is also provided on construction in or adjacent to waterways,
construction dewatering, and linear construction projects, such as roadways and utilities.

4.8

STORMWATER AND DRAINAGE DETAILS

The City recommends the use of the details and drawings found in the most recent version of the
CDOT M&S Standard Plans.
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