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1.0 GENERAL LOCATION AND DESCRIPTION 

1.1 Description of Project 

The 56th Avenue Roadway Improvement Project involves widening the road to accommodate 
six lanes of traffic, and adding new curb and gutter, a landscaped median, and detached 
multi-use paths with tree lawns. The planned expansion of the 56th Avenue corridor will 
extend from Quebec Street on the west to beyond Peña Boulevard on the east (see 
Figure 1-1). This corridor lies on the boundary between the City and County of Denver and 
Adams County.   

Due to funding limitations, the 56th Avenue corridor is being divided into two segments.  The 
first segment of the project, analyzed herein, begins east of Quebec Street and extends to 
the east side of the Havana Street intersection.  The expansion and widening of this segment 
of the corridor includes approximately two miles of roadway and drainage improvements 
along 56th Avenue.  The Prairie Gateway development, a U.S. Postal Service Bulk Mail facility, 
and a Denver Water facility lie on the north side along with the planned North Stapleton 
Development.  The south side of the road is also part of the planned North Stapleton 
Development.  Figure 1-2 shows the proposed roadway typical sections for this project 
segment. 

This report presents drainage improvements proposed for the first segment of the corridor 
project and documents the analysis that forms the basis of the design.  The primary project 
goal is to furnish storm sewer systems, stormwater retention, and permanent water quality 
Best Management Practices (BMPs) as required.  Analysis of the on-site and off-site drainage 
basins affecting the project will be conducted to determine peak runoff discharges for use in 
design of structures to convey stormwater off the roadway, and to size retention and water 
quality facilities to be built as part of the project. 

The 56th Avenue improvements are located in the South Platte River Basin, more or less on 
the ridgeline between the Sand Creek and Irondale Gulch watersheds.  The terrain throughout 
the project area is flat to gently rolling with a predominant trend to slope to the north and 
west.  Merrick & Company provided survey, obtained May 2007, for existing topography and 
utilities. 
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Stormwater runoff along the corridor from Quebec Street to Havana Street flows generally to 
the west and north.  Storm drain inlets and pipes, located in 56th Avenue between Quebec 
Street and Spruce Street, collect flows and convey them to the existing retention pond in the 
southeast corner of 56th Avenue and Quebec Street.  From Spruce Street to future Verbena 
Street, existing inlets and pipes collect runoff and carry it to a 66” x 48” concrete box culvert 
located east of Spruce Street that conveys flows north through the Prairie Gateway 
Development. From future Verbena Street to the Union Pacific Railroad (UPRR) spur located 
west of Havana Street, there are a series of cross culverts ranging in size from 24” reinforced 
concrete pipe (RCP) to 30” RCP to twin 24” RCPs that drain to the north.  These will be 
removed as part of the project.  At Havana Street, drainage from the east side of the 
intersection is conveyed west to the Havana Interceptor ditch. 

1.2 Project Features 

Table 1-1 
Project Features 

Roadway & Length: 56th Avenue, from Quebec Street to Havana Street, 2 miles 

Major Roadway Structures: Six 24-inch RCP culverts, one 30-inch RCP culvert, Wildlife Crossing 

Major Intersections: Quebec Street, Roslyn Street, Spruce Street, Valentia Street, Central 
Park Boulevard (future street), Havana Street 

Rivers: Sand Creek to the southwest, Irondale Gulch to the north of project 
area. 

Canals: Havana Interceptor 

County: Denver and Adams County 

Legal Description: The project is in Sections 15 and 16, Township 03 South, Range 67 
West of the 6th Principal Meridian. 

 

1.3 Flood History 

Documented floods or drainage problems within the Irondale Gulch watershed area 
downstream of the project are discussed in the Outfall Systems Plan, Reference 6.  There are 
no reported flooding problems within the 56th Avenue project area. 



56th Avenue Environmental Assessment – Quebec Street to Havana Street 
Drainage Report 

 
 

2-1  

2.0 MAJOR DRAINAGE BASINS AND SUB-BASINS 

2.1 Major Basin Description 

Four major drainage basins exist in or partially within the project area as defined by the 
Denver Storm Drainage Master Plan, Reference 9.  These basins are Basin 0058-01 (Prairie 
Gateway), Basin 3900-01 (Irondale Gulch-Stapleton East Section 10), Basin 4000-01 (Stapleton 
West Section 10), Basin 4400-01 (North Stapleton).  These areas are shown in Figure 2-1 and 
described in more detail below. 

Basin 4400-01 (North Stapleton) 

The basin consists of approximately 3,183 acres and is the former Stapleton airport, which 
will be completely redeveloped.  The current plan for redevelopment is outlined in the North 
Stapleton Infrastructure Master Plan (NSIMP), Reference 8, and 56th Avenue is the northern 
boundary of the North Stapleton area between Spruce Street and Havana Street.  A copy of 
the drainage plan is included in Appendix B. 

Historically, the majority of the North Stapleton area drains to the north to Rocky Mountain 
Arsenal (RMA).  The NSIMP changes historical drainage patterns in accordance with previous 
studies and agreements.  The drainage from this basin will outfall to Sand Creek, a tributary 
to the South Platte River.  Careful coordination and planning is required to construct the plan 
laid out in NSIMP; for example, this reorientation of drainage patterns requires a new 36-inch 
outfall under I-270.  Additionally, multiple detention ponds are required to mitigate the flows 
from the 100-year storm event.  Only the portion of 56th Avenue between Valentia Street and 
(future) Central Park Boulevard will discharge to the North Stapleton site. 

Storm water management features shown in the NSIMP with respect to 56th Avenue are a 
detention pond that is currently planned for the southeast corner of Spruce Street and 56th 
Avenue.  An open channel will be located immediately south of 56th Avenue from the 
detention pond to (future) Chester Street.  Also, a detention pond is planned to support the 
commercial area that stretches from (future) Dallas Street to Havana Street.  No storm water 
crossings are planned under 56th Avenue between Spruce Street and Havana Street. 

Basin 4000-01 (Stapleton West Section 10) 

The basin consists of approximately 498 acres and is also part of the former Stapleton airport.  
This basin is in the western portion of Section 10, and is largely undeveloped with the 
exception of the former runways and storage of crushed concrete.  The Stapleton Area 
Outfall System Plan, Reference 7, provides details of the proposed redevelopment of Section 
10.   
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This basin is located on the north side of 56th Avenue and west of Havana Street.  In general, 
drainage flows northwest and outfalls toward Basin 0058-01 (Prairie Gateway) at 64th Avenue.  
Discharges from this basin into the RMANWR must be limited to historic conditions, and 
retention ponds must be provided with any future development.  Current plans for new 
retention ponds for the development show them placed well north of 56th Avenue in the 
central and northern part of the basin. The portion of 56th Avenue between Havana Street and 
(future) Central Park Boulevard will discharge to this basin, and runoff will ultimately be 
conveyed to the retention ponds provided for the development. 

Basin 3900-01 (Irondale Gulch-Stapleton East Section 10) 

This small basin is located on the northwest corner of 56th Avenue and Havana Street.  The 
basin drains north to the RMANWR via Irondale Gulch.   

The basin consists of approximately 140 acres and is part of the former Stapleton airport, and 
is located in the eastern portion of Section 10.  It is largely undeveloped with the exception 
of the former runways and storage of crushed concrete.  The Stapleton Area Outfall System 
Plan, Reference 7, shows details of the proposed development in this basin.  Development in 
the basin must limit discharges into the RMANWR to historical conditions. 

Very little of the basin is along 56th Avenue, which is the southern limit of the basin, and 
there are no proposed discharges into this area from the project. 

Basin 0058-01 (Prairie Gateway) 

The basin is located north of 56th Avenue from Quebec Street to Valentia Street. It consists of 
approximately 1,017 acres and is being completely redeveloped as Prairie Gateway within 
Commerce City.  A Denver Water Pump Station facility and the U.S. Postal Service’s Bulk Mail 
Center are also located in the northeast corner of 56th Avenue and Quebec Street. 

The report Prairie Gateway, Outfall Systems Planning, Preliminary Design Report, Reference 
6, presents a detailed study of this drainage basin.  The 100-year storm event is retained in 
natural depressions and existing retention ponds.  There are no storm drains within the basin, 
and storm drains west of Quebec Street that convey storm water through Commerce City are 
undersized to convey even the 2-year storm event.  Thus, the redevelopment of Prairie 
Gateway must preserve the natural retention storage volume.  The portion of 56th Avenue 
between Spruce Street and Valentia Street discharges into this basin. 

2.2 Sub-Basin Description 

Grades within the right-of-way of the proposed 56th Avenue roadway generally slope 
downward to the west toward Quebec Street.  Eight sub-basins have been defined by the 
proposed roadway profile or drainage structure locations, see Figure 2-2.  Design points are 
generally located at low points along the profile and drainage is directed toward existing 
drainage features or to proposed water quality treatment areas and then to existing drainage 
facilities downstream.   



56th Avenue
Environmental Assessment
Quebec Street to Havana Street

FIGURE 2  2

Roadway Drainage Basins

Source: URS CorporationSource: URS Corporation



56th Avenue Environmental Assessment – Quebec Street to Havana Street 
Drainage Report 

 
 

3-1  

3.0 DRAINAGE FACILITY DESIGN 

3.1 Hydrology 

Drainage design for the proposed roadway is based on the conceptual project configuration, 
on-site peak flows, historic and existing drainage patterns, and City and County of Denver, 
and other technical criteria requirements, as follows: 

• City & County of Denver; Storm Drainage Design and Technical Criteria; Revised 
January 2006 

• Colorado Department of Transportation; Drainage Design Manual; CDOT; 2004 

• Colorado Department of Transportation; Erosion Control and Stormwater Quality 
Guide; CDOT; 2002 

• Urban Drainage and Flood Control District; Urban Storm Drainage Criteria Manual, Vol 
I, II and III; (USDCM) June 2001 

Hydrology Procedure.  On-site sub-basins are analyzed with the Rational Method as described 
in the Urban Drainage Criteria Manual, June 2001.  See Appendix A for the proposed roadway 
drainage basin calculations. 

Design Storms. The major and minor storm recurrence intervals for the project are 100-year 
and 5-year, respectively, based on the size and 45-mph design speed of the proposed road.  
(CDOT, 2004).  The 100-year event is used to size cross drainage structures, e.g. the Havana 
Interceptor, and retention ponds.  The roadway storm drain system will be designed using the 
5-year event.  Flow spread criteria will be based on an arterial road with speeds greater than 
45 miles per hour.    

Land Use. The project area is bounded by commercial and residential zoned lands to the 
south and undeveloped areas to the north.  Proposed conditions runoff calculations for on-site 
basins are based on widened roadway conditions with an on-site basin average of 100% 
imperviousness for paved surfaces and 0% imperviousness for lawns with sandy soils, per Table 
RO-3 (USDCM June 2001).  Roadway medians will be landscaped with grasses or natural 
vegetation in an effort to minimize runoff.  Roadway imperviousness has been calculated for 
each conceptual sub-basin in order to complete water quality capture volume calculations.  
Proposed condition calculations are based on conceptual project pavement limits. 

Soils.  The United States Department of Agriculture Natural Resources Conservation Service 
classification Type A and B soils were used to calculate times of concentration for use in the 
Rational Method.  The NRCS Hydrologic Soil Classification Map is in Appendix B.  Within the 
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project area, the vegetation is mostly native, except for developed areas that have been 
landscaped.  

Runoff Coefficients. Runoff coefficients for pavement and developed areas are taken from 
the revised USDCM June 2001, Rational Method, Table RO-5. 

Time of Concentration. The times of concentration for use in the Rational Method are 
calculated using the procedure described in the USDCSM June 2001.  A minimum time of 
concentration of 5-minutes is used for sub-basins that only encompass the roadway. A 
minimum time of 10-minutes is used for basins that have both roadway and offsite drainage 
components. 

Intensity. The intensity is calculated according to the June 2001 USDCM method, using point 
rainfall values provided in the Storm Drainage Design & Technical Criteria (CCD, 2006).  
Figure 3-1 shows the intensity versus the time of concentration for the City of Denver. 

Figure 3-1 
Intensity Duration Curves 
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3.2 Hydraulics 

Storm Sewers: There are several storm sewers within the EA project area.  The minimum 
pipe diameter is 18-inches, and all drainage pipes shall be Reinforced Concrete Pipe (RCP).  
New storm sewer pipes will be designed to contain the 5-year hydraulic grade line and such 
that the 100-year hydraulic grade line does not extend above one foot below the proposed 
finished grade.  All improvements to the existing storm drain system will be designed to meet 
City and County of Denver criteria. 

Roadway Inlets:  Denver Standard Type 14 and 16 inlets are used to drain the roadway.  All 
pipe outlets will include headwalls or flared end sections. CDOT Type C and D area drains will 
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be used, if necessary, in graded areas outside the paved roadway. Ditch capacities and flow 
spreads will be calculated during final design.   

3.3 Proposed Storm Drainage Improvements 

Conceptual drainage improvements for the 56th Avenue Roadway Improvements Project from 
Quebec to Havana Streets include adjustments to the existing storm drain system to 
accommodate the roadway improvements, installation of new storm drain, and two water 
quality/retention basins.   

New inlets are proposed where multi-use paths are added to the existing roadway, where the 
roadways will be widened, and at low points in the roadway profile where curb and gutter is 
added, and anywhere that gutter capacity or allowable flow spread is exceeded. 

Proposed Storm Sewer Improvements 

Proposed roadway improvements include widening the road by adding one 12-foot lane, new 
curb and gutter, a 12-foot landscape buffer and a 12-foot multi-use path on the south side 
from Roslyn Street to Valentia Street.  This is the ultimate roadway section to be built when 
the Regional Fire Training Facility is relocated.  Along this portion of the project, existing 
inlets will be replaced and new curb inlets will be installed to accommodate the 
improvements.  New inlets will be reconnected to the existing storm sewer, and the runoff 
will be directed north to an existing drainage facility on the Prairie Gateway property, just 
east of Spruce Street.  Runoff resulting from proposed improvements will be treated in this 
existing facility. 

Interim drainage improvements from Quebec Street to Spruce Street, to be constructed if the 
Regional Fire Training Facility does not move, will include adjustment of the existing storm 
drain to accommodate the addition of a 12-foot multi-use path on the south side of the road, 
beginning at Roslyn Street and extending to Spruce Street.  Existing inlets will be replaced, 
and offsite flows from the south will be redirected to the existing storm sewer in 56th Avenue, 
which eventually discharges to the retention pond located on the southeast corner of the 
intersection of Quebec and 56th Avenue.  This existing drainage facility acts to provide water 
quality treatment for runoff generated by all proposed improvements in this area. 

The roadway will be widened to the full six lane section to the south and north from Valentia 
Street to Havana Street.  Existing culverts providing cross-drainage for offsite areas will be 
removed to accommodate the proposed roadway improvements.  New inlets will be 
constructed in the low points of the profile and as required to meet flow spread criteria.  
New storm sewer storm sewer will be constructed from the inlets to the proposed temporary 
retention basins. 

At Havana Street, the widened section ends and the roadway will be tapered back to the 
existing four lane section in approximately 1,000 linear feet.  The intersection of 56th Avenue 
and Havana Street will be rebuilt, and the existing inlets relocated.  The existing storm sewer 
in the intersection discharges to the Havana Interceptor, and this discharge point will be 
maintained.  Runoff from the portion of roadway just east of Havana drains toward the 
intersection to curb inlets that will outlet to the existing Havana Interceptor. 
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Proposed Temporary Retention Basins 

As shown on Figure 3-2, the site has two proposed water quality retention basins, where 
roadway flows from the eastern portion of the project will be retained and treated.  These 
retention basins are intended as a temporary solution to drainage and water quality needs 
associated with the proposed improvements, and will remain in place until adequate formal 
downstream drainageways associated with the Stapleton redevelopment have been 
constructed.  These retention facilities are sized to capture, at a minimum, the runoff equal 
to 1.5 times the 24-hour, 100-year storm plus one foot of freeboard and are as shallow as 
feasible to encourage infiltration and other losses of the captured roadway runoff.   

Drainage from the (future) Central Park Boulevard to the (future) Dallas Street will be 
conveyed west via curb and gutter to new curb inlets located east of (future) Central Park 
Boulevard and outfall to a proposed retention basin on the south side of the road.  
Stormwater retention and water quality will be provided in this facility.  Roadway flows that 
cannot be contained within the proposed curb and gutter will be captured in curb inlets and 
directed to the proposed retention facility in storm sewer or roadside ditches.   

Drainage improvements from (future) Dallas Street to Havana Street will convey roadway 
flows via curb and gutter to new curb inlets and outfall north to a proposed retention basin at 
roadway Sta. 105+00.  Stormwater retention and water quality will be provided in this 
facility.  Roadway flows that cannot be contained within the proposed curb and gutter will be 
captured in curb inlets and directed to the proposed retention facility in storm sewer or 
roadside ditches.   

No offsite flows will be conveyed within the new 56th Avenue roadway to the retention 
ponds.  Between Havana St. and Quebec St., the existing road is on a ridgeline between 
Irondale Gulch to the north and Sand Creek to the South, and existing contours slope away 
from the roadway. 

During the next phase of design, the need for emergency spillways on the proposed retention 
ponds, their size and location will be addressed.  The proposed ponds are located in land that 
is currently undeveloped, and there are not structures immediately to the north or south.  
Final design of the proposed retention ponds will also need to consider the groundwater table 
and seasonal fluctuations which could affect the depth at which the ponds could be set.  
Borings at the proposed sites will be performed to identify groundwater constraints and 
infiltration rates for use in design. 

Maintenance of the proposed retention ponds will be similar to maintenance of detention 
ponds in terms of trash removal, sediment removal and mowing, as the ponds are intended to 
have forebays and be grass-lined.  Standing water will be minimized as much as possible by 
designing the ponds to infiltrate water.  Depending on the soils at each site, infiltration can 
be enhanced by designing infiltration trenches or wells as part of the facility.  If standing 
water becomes a problem, which is not likely as the only source of water will be runoff from 
the roadway, algae growth and insects can be controlled with the use of herbicide or 
pesticides.  These temporary retention facilities should require no more maintenance than 
the existing facility at 56th and Quebec. 
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4.0 WATER QUALITY 

4.1 Water Quality 

The following is a summary of the existing and proposed stormwater quality measures for the 
56th Avenue Improvements project, specifically: 

• Design criteria established for BMP design and construction; 

• Impact analysis utilized to assess pre- and post- stormwater quality conditions; 

• Location of water quality features (BMPs), drainage structures, and outfalls proposed 
within the project area and, 

• A mitigation plan as it relates to the construction stormwater permit (i.e., Storm Water 
Pollution Prevention Plan) 

Best Management Practices (BMPs) for temporary water quality on this project will be 
selected in accordance with the CDOT ‘New Development and Redevelopment Program’.  
BMPs are described in CDOT’s standard plans and construction specifications, and documents 
such as the Erosion Control and Stormwater Quality Guide (CDOT, 2002) and Drainage Design 
Manual (CDOT, 2004).  Both documents have been developed to provide design guidance and 
criteria for engineers performing hydrologic and hydraulic analysis and design on roadway 
projects. 

The Erosion and Stormwater Quality Guide promotes the use and proper installation of 
temporary BMPs to minimize the impact of erosion associated with roadway construction and 
operations.  The Drainage Design Manual was developed to provide guidance and to establish 
criteria for the design of highway drainage features requiring a hydrologic analysis to 
determine the magnitude and frequency of flows, and a hydraulic analysis to locate and size 
drainage facilities.   

For planning purposes, all water quality treatment BMPs along the project that will be 
utilized for treatment of developed roadway basins are assumed to be retention ponds, as 
listed in Table 4-1, and analyzed as outlined in the Urban Storm Drainage Criteria Manual.  
All proposed water quality treatment BMPs along the project will also be retention ponds with 
preliminary design based on the Storm Drainage Design & Technical Criteria. 
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Table 4-1 
Proposed Water Quality Treatment Locations 

Water Quality Location 

Water Quality 
Capture Volume 

(watershed 
inches) 

Design 
Volume 
(acre-ft) 

Depth 
(ft) 

Area 
(acre) 

Pond at Quebec and 56th Avenue (Existing) 0.29 0.1513 3 0.05 

Prairie Gateway Pond (Existing) 0.30 0.3717 3 0.12 

Water Quality Location 
Effective Rainfall 

(inches) 

Design 
Volume 
(acre-ft) 

Depth 
(ft) 

Area 
(acre) 

Retention Pond (at 79+00)  3.68 4.95 5 1.19 

Retention Pond (at 110+00) 3.75 5.22 5 1.25 

 

The goal for BMPs selected for this project is to remove 80% of Total Suspended Solids (TSS) 
and detain 100% of the Water Quality Capture Volume (WQCV). This criterion is consistent 
with the CDOT Tier 2, Intermediate Design Criteria.  This criterion will protect the receiving 
waters downstream of the project.   

4.2 Stormwater Pollution Prevention Plan 

Construction Stormwater Permit 

As required under the Clean Water Act amendments of 1987, the Environmental Protection 
Agency (EPA) has established a framework for regulating municipal and industrial stormwater 
discharges. This framework is under the National Pollutant Discharge Elimination System 
(NPDES) program (Note: The Colorado program is referred to as the Colorado Discharge 
Permit System, or CDPS, instead of NPDES). The Water Quality Control Division ("the Division") 
has stormwater regulations (5CCR 1002-61) in place. 

Construction activities that are part of a larger common plan of development which disturb 
one acre or more over a period of time are also included (CDPHE, 2007).  A construction 
stormwater permit [CDPS (COR-030000) General Permit Stormwater Discharges Associated 
with Construction Activity] is required for construction activities associated with this 
proposed project.   

The application is due at least ten days prior to the commencement of earth grading 
activities.  A mitigation plan or Stormwater Management Plan (SWMP) needs to be developed 
before submitting the construction stormwater permit application. 

Mitigation Plan 



56th Avenue Environmental Assessment – Quebec Street to Havana Street 
Drainage Report 

 
 

4-3  

A SWMP is required as part of the General Permit for Stormwater Discharges Associated with 
Construction Activity.  This plan identifies measures, non-structural (i.e., administrative 
measures, phasing, signs, etc.) and structural, that will be used throughout each phase of the 
construction project to minimize erosion and protect water quality.  The General Notes for 
the Stormwater Management Plan, provided in construction plans, and the Erosion Control 
Plans will be included with the Final Construction documents prepared for each phase of the 
project. 

Erosion Control Plan 

Section I.B.3.a of the Construction Stormwater Permit requires that erosion and sediment 
controls be included as part of the SWMP.  The primary source of wind and water erosion will 
be from denuded and disturbed areas during construction of the project. BMPs consisting of 
gravel filter inlet protection, silt fence on earth embankments and silt sock on paved 
embankments, and permanent seeding will be utilized to minimize the impact of grading. 
Once permanent seeding and paving is complete, the potential for wind and water erosion 
will be minimized. 

Erosion and Sediment Control plans prepared for this project will show the location and type 
of temporary erosion control measures to be installed during construction. These BMPs will be 
installed according to Colorado Department of Transportation’s Erosion Control Manual and 
specifications in Section 208, or USDCM June 2001 Volume III, as appropriate.  

Active areas of earthwork operations will be watered and compacted according to the 
earthwork specifications contained in the contract. Disturbed areas where construction 
activities will not occur for long periods will be stabilized. Throughout construction, as 
unpaved areas are completed, topsoil placement and permanent seeding or landscaping 
operations will follow. 

Mud and dirt carryout onto existing paved streets will be prevented by construction of gravel 
entryways. Cleanup of paved surfaces will occur as necessary by sweeping. 

Wind erosion from all active unpaved roads for this project will be controlled through 
sprinkling. 

General Stormwater Permits 

There are several layers of stormwater regulations governing the protection of water quality 
uses.  The Federal agency, EPA, the state of Colorado agency, CDPHE-WQCD, and local 
jurisdictions, including the City and County of Denver, have administrative responsibilities, 
enforcement duties, and processes in place as a result of the National Pollutant Discharge and 
Elimination System (NPDES) Stormwater Phase I Municipal Separate Storm Sewer System (MS4) 
program.   

The Phase I Stormwater Regulations require owners of MS4s to acquire a General NPDES 
Permit for stormwater discharges from their MS4.  The General Stormwater Permit for the 
project area is: 
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City and County of Denver Municipal Stormwater Discharge Permit CDPS 
Permit Number COS-000001 

The City and County of Denver has a Construction and Post-Construction Program in place to 
protect stormwater quality impacts from construction activities within their urbanized area.   
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5.0 CONCLUSIONS 

5.1 Design Criteria 

56th Avenue from Quebec Street to Havana Street is planned to become a six lane arterial 
road with multi-use path access along the entire corridor.  For planning the stormwater 
conveyance system, existing drainage reports and master plans (see References; Section 5) 
have been reviewed as part of the storm drainage analysis for the EA project area.   

Adherence to the appropriate design criteria, as stated in the previous section, will be 
evaluated during final design. 

5.2 Drainage Concept 

Between Quebec Street and Valentia Street, the stormwater runoff from the project area will 
be directed to existing storm sewer outfalls.  Between Valentia Street and Havana Street, it 
will be necessary to create two temporary retention facilities to detain the runoff until 
proposed drainage infrastructure is constructed in adjacent areas.  The method used to 
evaluate the need for retention and retention facility sizing is based on the drainage 
requirements of the City and County of Denver. 

 



56th Avenue Environmental Assessment – Quebec Street to Havana Street 
Drainage Report 

 
 

6-1 

6.0 REFERENCES 

1. Colorado Department of Transportation; Drainage Design Manual; CDOT; 2004. 

2. Wright Water Engineers, Inc.; Urban Storm Drainage Criteria Manual; Urban Drainage 

& Flood Control District; June 2001. 

3. Haestad Methods, StormCAD, Version 5.5, Storm Drain Hydraulics Program. 

4. Colorado Department of Transportation; Erosion Control and Stormwater Quality 

Guide; CDOT; 2002. 

5. Colorado Department of Public Health and Environment (CDPHE).  March 2007.  

Rationale for Stormwater Discharges Associated with Construction Activity. 

http://www.cdphe.state.co.us/wq/PermitsUnit/stormwater/SWConstructionRationale

.pdf 

6. Urban Drainage and Flood Control District; Prairie Gateway Outfall Systems Planning 

Preliminary Design Report, Love & Associates, Inc. April 2003 

7. Urban Drainage and Flood Control District; Stormwater Outfall Systems Plan Stapleton 

Area, McLaughlin Water Engineers, July 1995 

8. Matrix Design Group, Inc; North Stapleton Infrastructure Master Plan Amendment No. 

1, December 2006 

9. City & County of Denver; Denver Storm Drainage Master Plan, April 2005 

10. Urban Drainage and Flood Control District; Irondale Gulch and DFA 0055 Stormwater 

Outfall Systems Plan and Preliminary Design Report, Wright Water Engineers, Inc. May 

1990 

11. City & County of Denver; East 56th Avenue Corridor Concept Plan, April 2004 



56th Avenue Environmental Assessment – Quebec Street to Havana Street 
Drainage Report 

 
 

6-2 

12. City & County of Denver; Storm Drainage Design and Technical Criteria; Revised 

January 2006 

13. Urban Drainage and Flood Control District; Urban Storm Drainage Criteria Manual, Vol 

I, II and III; (USDCM) June 2001. 

 

 



 

 

 
This page is intentionally left blank. 

 



56th Avenue Environmental Assessment – Quebec Street to Havana Street 
Drainage Report 

 
 

  

APPENDIX A 
 

Hydrology 

NRCS Hydrologic Soil Classification Map 

Developed Basin Calculations – Rational Method 

Water Quality Design 

Retention Basin Calculations 

Design References 
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North Stapleton Infrastructure Master Plan 

 



 

 

 
This page is intentionally left blank. 

 






