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ACRONYMS AND ABBREVIATIONS
<
>
BMP
CM
EMC
EURV
LID
Mg/L
MDCIA
MS4
SWMP
TSS
USDCM
WQCD
WQCV

Less than
Greater than
Best Management Practice
Control Measure
Event Mean Concentration
Excess Urban Runoff Volume
Low Impact Development
Milligrams per Liter
Minimize Directly Connected Impervious Areas
Municipal Separate Storm Sewer System
Stormwater Management Plan
Total Suspended Solids
Urban Storm Drainage Criteria Manual
Water Quality Control Division
Water Quality Capture Volume
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I. INTRODUCTION
This manual is an adaptation of the City of Golden’s Stormwater Standards Manual. The City of Glendale (the
City) appreciates the time, effort, and expertise that went into the writing of the City of Golden Stormwater
Standards Manual.

A. STORMWATER MANAGEMENT
Urbanization and development affect both the quantity and the quality of stormwater discharged to
receiving waters. Once construction is complete, rooftops and parking lots increase impervious area and
reduce the ability of stormwater to infiltrate into the ground. The result is increased flow velocity, flood
risk and pollutant transport. Effects are mitigated by integrative site design strategies, property
management practices and use of stormwater control measures to attenuate flows and treat expected
pollutants.

B. USE OF MANUAL
The intent of the Stormwater Post-Construction Requirements Manual (Manual) is to present design
standards for the implementation of Stormwater Quality Control Measures, also referred to here as Best
Management Practices (BMPs), to manage stormwater for the purposes of water quality and flood
control. The Manual outlines required submittals and will be used by city staff when reviewing flood
control and stormwater management practices. Individual methods shall be selected and implemented
to best fit the conditions of each site.
C. REFERENCES
This Manual outlines methods for the control of stormwater for development and redevelopment. The
reader is referred to specific design criteria presented in the Urban Storm Drainage Criteria Manual
(USDCM) as amended, or equivalent, as approved by the Director of Public Works or designee.
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II. STORMWATER MANAGEMENT: FLOOD CONTROL AND STORMWATER QUALITY

A. INTRODUCTION
Impervious areas associated with urbanization increase the volume of runoff which leads to
increased severity of flooding and degradation of water quality. A coordinated approach to
managing increased runoff volumes associated with development and redevelopment is critical
to ensuring the safety of citizens and the health of our receiving waterways. The intent of this
manual is to provide standards for the responsible management of stormwater runoff.
1. FLOOD CONTROL
All development sites must conform to Urban Drainage and Flood Control District for flood control
requirements.
2. STORMWATER QUALITY
Stormwater quality control measures are required for any activity resulting in, or contributing to, a
total disturbed area greater than one acre and areas less than one acre that are part of a larger
common plan of development or sale. A common plan of development or sale means a contiguous
area where multiple separate and distinct construction activities may be taking place at different
times, on different schedules, but remain related. Contiguous means construction activities located
in close proximity to each other (within ¼ mile).
For projects resulting in a total disturbed area less than 1 acre of disturbance that are not part of a
larger common plan of development may still be required to install stormwater quality measures as
determined by the Public Works Director or Designee.
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B. GENERAL REQUIREMENTS

Table 1 Applicability of Requirements: Flood Control and Stormwater Quality
Flood Control Requirements
All Development

Must conform to UDFCD flood control
design.

Stormwater Quality
Total Disturbed Area
includes larger
common plan of
development
< 1 acre and not a part
of common plan of
development
>1 acre or part of
common plan of
development

Treatment Type

Source Control, Runoff Reduction and/or Conveyance based BMPs may be
required as determined by the Public Works Director or Designee.
Storage based BMPs providing WQCV or EURV in accordance with Design
Standards required (refer to Section II.C.)

where flood
attenuation is
required

Full Spectrum Detention is required

Treatment Type

BMPs

Source Control
Runoff Reduction
(MDCIA)
Conveyance based
Storage based

Outdoor storage, Equipment maintenance, Vehicles, Deicing and snow
storage, Waste disposal, Landscape maintenance
Consider Source Control early in the site design process for every project
Route runoff from impervious surfaces over pervious areas to decrease
velocity and promote infiltration
Grass Swales, Grass Buffers, Constructed Wetland Channels, Storage
based BMPs where less than 100% WQCV is provided
Bioretention, Extended Detention Basin, Sand Filter, Constructed
Wetland Pond, Retention Pond, Permeable Pavement, Green Roof, etc.
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C. STORMWATER QUALITY DESIGN STANDARDS
Evaluation of suitability of stormwater quality control measures is based on pollutant removal,
flood attenuation and long-term maintenance considerations appropriate for the site conditions
and proposed land use. Stormwater quality control measures must be designed in accordance with
the most current version of USDCM Volume 3, Chapter 4 “Treatment BMPs” and meet the Design
Standards outlined below. Refer to Appendix B for additional limitations and submittal checklists.
Conformance to the following standards will be evaluated in accordance with the MS4 Permit.
1. BASE DESIGN STANDARDS
Base Design Standards may be used in combination, as necessary, to meet the requirements
while considering site constraints and site design goals. Additional design methods may be
considered if they comply with the MS4 Permit. WQCV indicates a minimum standard. Where
appropriate, EURV should be incorporated to reduce flooding and stream degradation impacts
in addition to providing water quality.
A.

WQCV STANDARD
Control measure(s) must be designed to provide treatment and/or infiltration of the
WQCV for 100% of the site.

B.

POLLUTANT REMOVAL STANDARD
Control measure(s) must be designed to provide treatment of the 80th percentile
storm event. The control measure(s) shall be designed to treat stormwater runoff in
a manner expected to reduce the even mean concentration of total suspended solids
(TSS) to a median value of 30mg/L or less for 100% of the site.

C.

RUNOFF REDUCTION STANDARD
Control measure(s) must be designed to infiltrate, evaporate or evapotranspire a quantity
of water equal to 60% of what the calculated WQCV would be if all impervious area
discharged without infiltration. This Standard can be met through practices such as Green
Infrastructure and Low Impact Development practices.

D.

REGIONAL WQCV CONTROL MEASURE
Control Measure(s) must be designed to accept the drainage from the applicable
development site. Stormwater from the site must not discharge to a water of the state
before being discharged to the Regional WQCV Control Measure. The Regional WQCV
Control Measure must be designed to provide treatment and/or infiltration of the WQCV
for 100% of the applicable development site.

E.

REGIONAL WQCV FACILITY
Control Measure(s) must be designed to accept drainage from the applicable development
site. Stormwater from the site may discharge to a water of the state before being
discharged to the Regional WQCV facility. Before discharging to a water of the state, at
least 20 percent of the upstream imperviousness of the site must be disconnected from
the storm drainage system and drain through a pervious area control measure comprising
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of at least 10 percent of the upstream disconnected impervious area of the applicable
development site. In addition, the stream channel between the discharge point of the
applicable development site and the Regional WQCV facility must be stabilized.
3. CONSTRAINED SITE STANDARD
Constrained Redevelopment Sites are sites where the existing condition is >35% imperviousness
and the proposed redevelopment will result in >75% imperviousness. If the proposed
redevelopment will result in >75% imperviousness, but the existing condition is <35%
imperviousness, the Constrained Site Standard cannot be used and Base Design Standards must
be followed. The Constrained Site Standard can only be used if it is determined that it is not
practicable to meet any of the Base Design Standards. It is incumbent on the design engineer to
demonstrate adherence to Base Design Standards has been thoroughly evaluated and found to
be infeasible before a Constrained Site Standard is proposed.
The minimum treatment levels are included below and treatment should be maximized to the
extent feasible under constrained site conditions.
F.

CONSTRAINED WQCV
Control measure(s) must be designed to provide treatment and/or infiltration of the WQCV
for 50% or more of the impervious area of the site, or

G.

CONSTRAINED POLLUTANT REMOVAL
Control measure(s) must be designed to provide treatment of the 80th percentile storm
event. The control measure(s) shall be designed to treat stormwater runoff in a manner
expected to reduce the even mean concentration of total suspended solids (TSS) to a
median value of 30mg/L or less for 50% of the impervious area of the site, or

H.

CONSTRAINED RUNOFF REDUCTION
Control measure(s) must be designed to infiltrate, evaporate or evapotranspire a quantity of
water equal to 30% of what the calculated WQCV would be if all impervious area discharged
without infiltration. This Standard can be met through practices such as Green
Infrastructure and Low Impact Development practices.
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D. DRAINAGE DESIGN STANDARDS
1. FLOODPLAIN
The City of Glendale adopted floodplain standards are provided in the City of Glendale Municipal
Code, Section 15.16. All development within a FEMA designated floodplain shall adhere to all State,
Federal, and City of Glendale standards.
4. STANDARD DETAILS
The City has adopted the standard details applicable to drainage found in the latest version of the
Colorado Department of Transportation M&S standards, the details provided in the most current
version of the USDCM, City of Golden Street, Drainage and Sidewalk Specifications, or equivalent.
5. LONG-TERM MAINTENANCE
a. Maintenance Access
Provide stabilized access to the forebay and outlet works for maintenance purposes. Larger
basins may require vehicle access to the bottom of the basin. Grades and material must
conform to the most current version of USDCM Volume 3.
b.

Retaining Walls
Retaining walls around stormwater quality control measures shall not be located in such
a manner as to restrict inspection and maintenance access. Retaining walls shall not
exceed 50% of the perimeter of any extended detention basin or stormwater quality
structure.

6. COMPLIANCE WITH OTHER STANDARDS
All work performed under this section must comply with all applicable local, State, and
Federal Regulations. In situations where these standards contradict, the most restrictive
requirement must be used.
7. RUNOFF CALCULATION
Both the Colorado Urban Hydrograph Procedure (CUHP) and the Rational Method are
allowable methods for runoff calculation within the watershed size limitations shown in
Table 2.
Detailed information on both the Rational Method and the Colorado Urban Hydrograph
Procedure can be found in the most current version of USDCM Volume 1.
8. CONVEYANCE
Streets are an integral part of the urban drainage system and may be used for transporting
storm runoff up to design limits. The design engineer should recognize that the primary
purpose of streets is for traffic, and therefore the use of streets for storm runoff must be
restricted. The policy of the City is to allow the use of streets for drainage within the
11

limitations described in the City of Golden Street, Drainage and Sidewalk Specifications, or
equivalent.
9. EASEMENTS
Easement language shall stipulate accessibility for inspections and maintenance.
The easements required to provide adequate inspection, operation and/or maintenance
access are as follows:
Table 3 Easement Minimums
Facility Type
Single pipe
Multiple pipes

Open channels & swales

Detention basins and
Stormwater Facilities

Minimum Easement Width
20’ minimum width. Pipe centered in easement. An additional 2’ width
for every 1’ of depth over 5’ as measured from invert.
10’ minimum on either side from outside edge of pipe(s). Additional 1’ of
width on either side of pipe(s) for every 1’ of depth over 5’ as measured
from invert.
Q100 < 20 cfs: 20’
Q100 <100cfs: 25’
Q100 >101cfs: see USDCM vol.1
Sufficient to contain storage, freeboard, release structures, and
associated facilities, plus no less than 10’ for inspection and
maintenance access around the entire perimeter. For multiple lots, a
dedicated tract of land is required.

10. STORM SEWERS
Storm sewers are a part of the drainage system and are required when the other parts of the
system no longer have capacity for additional runoff. The design of storm sewers shall be in
accordance with the most current version of USDCM Volume 2 Chapter 7, “Streets, Inlets,
and Storm Drains”, or equivalent.
All new or reconstructed storm sewers shall be sized to convey the major event (100 year) flows
in excess of the allowable street conveyance capacity.
All direction changes, both horizontal and vertical, shall be achieved through a manhole. Bends,
longitudinal bending and joint deflection, exceeding what is allowable by the manufacturer, are
prohibited.
Contractor shall submit to the City, for approval, shop drawings for all pipe and fittings.
Polyvinyl Chloride (PVC), High Density Polyethylene (HDPE) and Reinforced Concrete Pipe (RCP)
are the only permissible pipe materials for stormwater sewer installations in the City of Glendale.
All pipes shall meet the material and handling specifications set forth by the Urban Drainage and
Flood Control District. Refer to UDFCD Specifications Division 33: Utilities, or equivalent.
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E. SUBMITTALS
1. PRE-CONSTRUCTION SUBMITTALS
The following submittals are required for review for permit issuance. Refer to Appendix A for
specific Pre-construction submittal requirements and associated documents. Additionally, a Plan
Review Checklist, Appendix C, should be completed and submitted with each submittal.
A. STORMWATER QUALITY DESIGN STANDARDS SUBMITTALS
Design Standards submittals shall be provided for all projects that require stormwater quality
control measures in accordance with Table 1 Applicability of Requirements of this document.
Complete a Design Standards Project Sheet along with the corresponding Design Standards
Checklist(s) from Appendix B for each Control Measure identified in the Drainage Report.
Specific limitations and information required for submittal is included with the corresponding
checklist.
When the Constrained Site Standard is applied, it must be accompanied by a written
evaluation for review and approval that it is not practicable to meet any of the Base Design
Standards.
B. DRAINAGE REPORT
Drainage Reports shall be provided for all projects that meet the trigger levels summarized
in Table 1 Applicability of Requirements of this document. The Drainage Report shall be a
stand-alone document signed and sealed by a Professional Engineer, licensed in the State of
Colorado.
When references are made or assumptions are based on previously approved submitted
reports, the Drainage Report must include the appropriate excerpts, pages, tables, and
maps containing the reference information. Assumptions made in previous reports must be
verified and substantiated. All submitted reports should be clearly and cleanly reproduced
and legible.
Drainage Reports shall follow the layout provided in Appendix D. Drainage Reports may be
separated into two submittals, the Preliminary Drainage Report and Final Drainage Report.
Preliminary Drainage Reports shall provide a proof of concept and may exclude information
specific to construction. Final Drainage Reports shall include all information shown in
Appendix D. Preliminary Drainage Reports may be used for preliminary submittal.
Final Drainage Reports will be required prior to issuance of any grading or building permits.
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C. DRAINAGE PLAN
The Drainage Plan drawings shall be included as an appendix to the Drainage Report.
Applicable drawings may be required by the construction drawings and GESC as well.
Requirement for the Drainage Plan drawings are provided in Appendix D. Drainage Plans may
be separated into Preliminary and Final Drainage Plans. Preliminary Drainage Plans, like
Preliminary Drainage Reports may be used for proof of concept for planning purposes.
Preliminary Drainage Plans may exclude information such as orifice plate details, profiles for
storm sewers, etc. Final Drainage Plans will be required for building permit issuance.

2. FINAL/POST-CONSTRUCTION SUBMITTALS
After construction of stormwater collection, conveyance and stormwater quality control
measures is complete and prior to final inspection by the City, the design engineer (or a
Professional Engineer registered in the state of Colorado) shall provide to the City of Glendale
Public Works Department the submittals summarized below. Refer to Appendix E for specific
submittal requirements and associated documents.
Prior to the City issuing a certification of occupancy (CO) the site must receive a final inspection
and acceptance of the stomrwater quality features. If the Inspector is not satisfied that the site
does not conform to the As-Builts, the City will provide a punch list. In order to receive a CO,
the punch list must be completed to the City’s satisfaction
D. STORMWATER INFRASTRUCTURE CERTIFICATION
A completed, signed, and sealed Stormwater Infrastructure Certification. The Certification
form can be found in Appendix G.
E. AS-BUILTS
As-builts showing any deviations from the approved plans. Include the following in a PDF
submittal: pipe length, pipe material, pipe size(s); manhole depth, rim elevation, diameter; inlet
depth, deck elevation, inlet type; manhole and inlet pipe inverts.
F. VIDEO INSPECTION
A video inspection of all installed pipes in MPEG or mp4 format.
G. STATE WATER RIGHTS REPORTING
Compliance with Colorado Revised Statute (CRS) §37-92-602 (8) Water Rights reporting for
Stormwater Detention and Infiltration Facilities is the responsibility of the Design Engineer. The
compliance portal can be found at
https://maperture.digitaldataservices.com/gvh/?viewer=cswdif.
H. OPERATION AND MAINTENANCE PLAN
All sites requiring BMPs must submit an Operations and Maintenance Plan describing long-term
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operation and maintenance procedures. The Plan will be used to ensure site specific inspection
and maintenance criteria are followed for the long term. The Operations and Maintenance Plan
should contain all information outlined in Appendix F, including a signed maintenance agreement.
An example Plan is provided.
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III. APPENDICES

Appendix A - Pre-submittal Checklist
Appendix B.1 - Base Design Standards Project Sheets and Checklists
Appendix B.2 Constrained Sites Standard Project Sheet and Checklists
Appendix C - Post Construction Plan Checklist
Appendix D - Drainage Report Layout and Plan Contents
Appendix E - Final Post Construction Submittals
Appendix F.1 O&M Plan Required Contents
Appendix F.2 Maintenance Site Plan Example
Appendix F.3 Maintenance Agreement
Appendix G Stormwater Infrastructure Certification
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