
MASTER DEVELOPMENT DRAINAGE PLAN &
FINAL DRAINAGE REPORT for

Broadview Business Park
Filing No. 5
2570 Zeppelin Road
Colorado Springs, CO

Prepared for:

Scannell Properties #298, LLC.
800 E. 96th Street, Suite 175
Indianapolis, Indiana 46240

Prepared by:

Kimley-Horn and Associates, Inc.
2 North Nevada Avenue, Suite 300
Colorado Springs, Colorado 80903
(719) 453-0180

Project #: 09441002

Prepared: May 1, 2017
Revised: May 31, 2017
Revised:  June 22, 2017





Final Drainage Report, June 22, 2017
Broadview Business Park Filing No. 5, 2570 Zeppelin Road, Colorado Springs, CO

2

TABLE OF CONTENTS

CERTIFICATION ........................................................................................................................1
ENGINEERS STATEMENT ............................................................................................................1
DEVELOPER’S STATEMENT .........................................................................................................1
CITY OF COLORADO SPRINGS STATEMENT ..................................................................................1

TABLE OF CONTENTS .............................................................................................................2

INTRODUCTION ........................................................................................................................4
PURPOSE AND SCOPE OF STUDY ................................................................................................4
GENERAL PROJECT DESCRIPTION ..............................................................................................4
DEVELOPMENT DESIGN CRITERIA REFERENCE AND CONSTRAINTS ...............................................4

PROJECT CHARACTERISTICS ................................................................................................5

HYDROLOGIC ANALYSIS .........................................................................................................7
MAJOR DRAINAGE BASIN DESCRIPTION ......................................................................................7
EXISTING CONDITIONS SUB-BASIN DESCRIPTION .........................................................................7

Sub-Basin E1........................................................................................................................7
Sub-Basin E2........................................................................................................................7
Sub-Basin E3........................................................................................................................7

PROPOSED CONDITIONS SUB-BASIN DESCRIPTION ......................................................................7
Sub-Basin R1-R4 ..................................................................................................................8
Sub-Basin A1........................................................................................................................8
Sub-Basin A2........................................................................................................................8
Sub-Basin A3........................................................................................................................8
Sub-Basin A4........................................................................................................................8
Sub-Basin A5........................................................................................................................8
Sub-Basin A6........................................................................................................................8
Sub-Basin A7........................................................................................................................9
Sub-Basin A8........................................................................................................................9
Sub-Basin A9........................................................................................................................9
Sub-Basin A10......................................................................................................................9
Sub-Basins OS1 and OS2 ....................................................................................................9
Sub-Basins OS3 and OS4 ....................................................................................................9

METHODOLOGY .......................................................................................................................10

HYDRAULIC ANALYSIS ..........................................................................................................10
MAJOR DRAINAGEWAYS ...........................................................................................................10
METHODOLOGY .......................................................................................................................10
STRUCTURE CHARACTERISTICS ................................................................................................11

Detention Storage Required ...............................................................................................11
Outlet Requirements ...........................................................................................................11
Storm Sewer Requirements ................................................................................................12
Channel Design and Soil Erodibility ....................................................................................12

FLOODPLAINS ..........................................................................................................................12

ENVIRONMENTAL EVALUATIONS ........................................................................................12

EROSION CONTROL PLAN ....................................................................................................12



Final Drainage Report, June 22, 2017
Broadview Business Park Filing No. 5, 2570 Zeppelin Road, Colorado Springs, CO

3

FEES DEVELOPMENT ............................................................................................................13
DRAINAGE AND BRIDGE FEES ...................................................................................................13
CONSTRUCTION COST OPINION ................................................................................................13
MAINTENANCE AND OPERATIONS ..............................................................................................13
GROUNDWATER CONSIDERATIONS ...........................................................................................13

CONCLUSIONS .......................................................................................................................13
COMPLIANCE WITH STANDARDS................................................................................................13

REFERENCES .........................................................................................................................14

APPENDIX ...............................................................................................................................15
SITE DRAINAGE CALCULATIONS ................................................................................................16
SITE DRAINAGE MAP AND PLANS ................................................................................................17



Final Drainage Report, June 22, 2017
Broadview Business Park Filing No. 5, 2570 Zeppelin Road, Colorado Springs, CO

4

INTRODUCTION

PURPOSE AND SCOPE OF STUDY

The purpose of this report is to outline the master development drainage plan (“MDDP”) for the
Broadview Business Park Filing No. 5 located west of the intersection of Aviation Way and
Zeppelin Road (the “Property”), City of Colorado Springs, Colorado (the “City”).  This MDDP
identifies on-site and offsite drainage patterns, storm sewer and inlet locations, areas tributary to
the site and proposes to safely route developed storm water to adequate outfalls.  The Property
is 17.86 acres in size. The Property consists of Lot 1, Block 1 of the Broadview Business Park
Filing No. 2 and is being subdivided into two separate lots.  Lot 1 is the northern lot and is 9.66
acres in size.  Lot 2 will consist of the southern lot that is 8.2 acres in size.

The Property is located within the Peterson Air Field Drainage Basin and is part of the subject
area of the Drainage Basin Planning Study (“DBPS”) titled “Peterson Field Drainage Basin
Master Plan Update, dated August 1984 prepared by URS Company.  Amendments to the
approved DBPS are not included with the study.

GENERAL PROJECT DESCRIPTION

The proposed improvements consist of the construction of an approximately 131,000-gross
square-foot, industrial warehouse/distribution building and parking lot (the “Project”) within Lot 1
of the Property (the “Site”).  Development of Lot 2 is not part of the Project.  The Project will be
processed through the City of Colorado Springs.  Additional outside agency review or
processing is not anticipated as part of the Project.

The Project is located within Township 14 South, Range 66 West of the Sixth Principal Meridian,
City of Colorado Springs, County of El Paso, State of Colorado (see Vicinity Map).  The
Property is bounded by a regional detention pond to the west, undeveloped and unplatted land
owned by Marla Nanninga to the north, and Zeppelin Road to the south and east. The Property
is currently undeveloped and consists of a vacant field. The Property generally slopes down
from the east to west with the anticipated stormwater outfall for both Lot 1 and Lot 2 being the
existing Powers Boulevard Detention Facility (herein the “regional detention pond”) to the west
of the Property.

An ALTA and topographic field survey was completed for the Project by Clark Land Surveying
Inc. dated March 30th 2017 and is the basis for design for the drainage improvements.

DEVELOPMENT DESIGN CRITERIA REFERENCE AND CONSTRAINTS

The proposed storm facilities are designed to be in compliance with the City of Colorado
Springs Storm Drainage Criteria (the “CRITERIA”) and the Urban Storm Drainage Criteria
Manual (the “MANUAL”).  Site drainage is not significantly impacted by such constraints as
utilities or existing development.
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PROJECT CHARACTERISTICS

The Property is centrally located along the southern boundary of the Peterson Field Drainage
Basin.  An approximate location of the Property within the major drainage basin is located in the
Appendix.  A minimal amount of off-site flows reaches the Site from the north and there is an
existing 35’ wide concrete channel along the southern boundary of the Property that conveys
off-site flows east of Zeppelin Rd.  The Project is in compliance with the approved DBPS.

Along the project frontage, Zeppelin Road slopes down from north to south at approximately
0.6%, the northern project boundary slopes from east to west at approximately 1.4%, the
western project boundary slopes from north to south at approximately 0.3%, and the southern
project boundary slopes from east to west at approximately 0.9%.  This historic runoff pattern
will be maintained and unaffected with the proposed Project. An existing conditions map is
provided in the Appendix.

NRCS soil data is available for this Site and it has been noted that soils onsite are generally
USCS Type A. There are no major drainage ways or irrigation facilities within the Site. The Site
does not currently provide water quality or detention for the Project area.  The existing land use
is undeveloped vacant land the proposed land use is warehouse/distribution facility.
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The proposed building, parking lot, paved drives, and other impervious surfaces comprise 62.8
percent (264,192 square feet) of the overall Project. Landscape areas internal to the site consist
of landscape islands within the parking lot, and landscape zones within the building and
landscape setback areas. The proposed internal landscaping areas make up 37.2 percent
(156,730 square feet) of the Project. Landscape improvements (grass, tree lawns, etc.) are
proposed along the project perimeter within the existing right-of-way.

The proposed drainage facilities for the Site are designed to follow the historic flow patterns of
the Property as well as the intent of the original storm water design for the overall development.
Please refer to the Final Drainage Report for Broadview Business Park Filing No. 2 and No. 3,
dated May 28, 1986, (the “REPORT”) for a full discussion of the original design for the
subdivision. This report has been included in the Appendix for reference.  As documented within
the Final Drainage Plan in the REPORT, this proposed Project lies within Basin B-1 (the
Property) of the original development. Drainage within Basin B-1 was designed to flow overland
westward, with outfall into basin B-3 (the regional detention pond). Developed flows within this
Project will collected via a proposed storm sewer system that will convey flows to the two
proposed extended detention basins which will outfall directly to the regional detention pond.

The onsite flows were accounted for in the design of the regional detention pond as noted within
the Powers Boulevard Detention Facility Final Drainage Report, dated April 13, 1990, (the
“DETENTION REPORT”).  The report has been included in the Appendix for reference.  Per the
DETENTION REPORT, the Site lies within sub-basin 3 and 5 which are included in the
detention calculations for the regional detention pond.  The DETENTION REPORT states that
both water quality capture volume (“WQCV”) and 100-year detention are provided within the
regional detention pond.  However, DETENTION REPORT states that a drain time of 24 hours
was used for the release of the WQCV.

Additionally, the design plans for the regional detention pond have been included in the
Appendix for reference.  Sheet D4 of 15 depicts the 10-year and 100-year storage volumes and
associated water surface elevations within the regional detention pond.  This sheet also shows
the location of the top of bank of the 100-year storage area and water quality pond.  Sheet D8 of
15 shows the structural details of the outlet structure for the regional detention pond.  The multi-
stage outlet structure has three openings as follows:

- 18” RCP inlet pipe for water quality event

- 3’Wx10’Wx3.5’H trapezoidal opening for minor (10-year) event

- 10’x6’ rectangular opening for major (100-year) event

The water quality capture volume (per current standards) will be provided for the Project by
means of two extended water quality detention basins each with a water quality outlet structure.
The water quality detention basins will be constructed along the western boundary of the Site
and will only detain the proposed water quality capture volume. Detention for the minor (10-
year) and major (100-year) storm events will be provided in the regional detention pond.  The
controlled 100-year release from the water quality detention basin will be piped to the regional
detention pond west of the Site.
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HYDROLOGIC ANALYSIS

MAJOR DRAINAGE BASIN DESCRIPTION

The Project is within the Peterson Field Drainage Basin.  The major drainage basin is mostly
developed.  The Property is ultimately tributary to Sand Creek.  Drainage facilities immediately
downstream of this Site are in place including an existing City owned detention pond to the west
of the Site. There are no known major irrigation facilities within 100 feet of the property.

EXISTING CONDITIONS SUB-BASIN DESCRIPTION
The existing run-off within the Property generally drains from east to west to the regional
detention pond.  Drainage analysis for the Property in it’s existing condition was completed as
part of the REPORT.  Below is a description of the existing sub-basins and an existing
conditions drainage plan is included in the Appendix.

Sub-Basin E1
Sub-basin E1 consists of the northern 9.66 acres of the property and is currently undeveloped
vacant land.  Drainage flows overland from east to west at approximately 2% to the existing
regional detention pond.  Runoff during the 5-year and 100-year events are 0.71 cfs and 10.96
cfs respectively.

Sub-Basin E2.
Sub-basin E2 consists of the northern 4.26 acres of the southern portion of the property and is
currently undeveloped vacant land.  Drainage flows overland from east to west at approximately
0.8% to the existing regional detention pond.  Runoff during the 5-year and 100-year events are
0.31 cfs and 4.83 cfs respectively.

Sub-Basin E3
Sub-basin E3 consists of the southern 3.98 acres of the southern portion of the property and is
currently undeveloped vacant land.  Drainage flows overland from northeast to southwest at
approximately 0.8% to an existing 35’W x 9’H concrete drainage channel that conveys offsite
flow through the property along the southern boundary. Runoff during the 5-year and 100-year
events are 2.82 cfs and 8.20 cfs respectively.  The 100 year flood plain is contained within this
channel and the approximate 100 year flow is 1750 cfs per the REPORT.

PROPOSED CONDITIONS SUB-BASIN DESCRIPTION
The developed runoff from the Project will generally be collected by means of private roof drains
and storm sewer inlets located in the paved driveways within each delineated basin area. The
runoff collected from each basin and the roof system of the proposed building will be conveyed
to either of the two-proposed private water quality detention basins at the western edge of the
Site. The controlled stormwater release from the water quality structure will be conveyed
through a private 30” reinforced concrete storm sewer pipe (for the south water quality detention
basin) and a 24” reinforced concrete storm sewer pipe (for the north water quality detention
basin) to outfall into the existing City owned regional detention pond to the west of the Site. The
regional detention pond is part of the existing public storm drainage system which conveys the
released flows to the southwest, with ultimate outfall into Sand Creek.

The Property has been divided into eighteen sub-basins, A1-A10, R1-R4, and OS1-4. The
runoff generated on the building roof area, sub-basins R1-R4, is collected and conveyed via a
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private roof drain system which outfalls to the proposed detention basins. Sub-basins A1-A10
are all internal areas within the parking lot and basin area. Each of the sub-basins drains to an
inlet within the parking lot. A proposed conditions map is provided in the Appendix.

Sub-Basin R1-R4

Sub-basins R1-R4 consist of four equally divided sections (0.75 acres) of the rooftop of the
proposed building.  The runoff developed within these sub-basins is collected via building roof
drains.  These roof drains discharge to the underground storm sewer within the drive aisles.
Developed runoff during the 5-year and 100-year events are each 3.20 cfs and 5.68 cfs
respectively.

Sub-Basin A1
Sub-basin A1 is located at the northern boundary of the Site and consists of 1.70 acres of
landscape area with a basin impervious value of 2%.  Developed runoff for the 5-year and 100-
year storm events are 0.13 and 1.93 cfs respectively and flows overland from east to west to the
proposed northern water quality detention pond.

Sub-Basin A2
Sub-basin A2 is located west of the northern entrance to the Site and consists of 0.49 acres of
mostly pavement area with a basin impervious value of 58.4%.  Developed runoff for the 5-year
and 100-year storm events are 1.28 and 2.48 cfs respectively and flows from east to west
across the parking area to a 5’ Type R inlet located at design point A2.  Flows are conveyed via
a private storm line to the proposed northern water quality detention pond.

Sub-Basin A3
Sub-basin A3 is located along the northern building elevation and consists of 0.64 acres of
mostly pavement area with a basin impervious value of 87.8%.  Developed runoff for the 5-year
and 100-year storm events are 2.67 and 4.75 cfs respectively and flows from east to west
across the parking area to a 5’ Type R inlet located at design point A3.  Flows are conveyed via
a private storm line to the proposed northern water quality detention pond.

Sub-Basin A4
Sub-basin A4 is located along the western building elevation and consists of 0.51 acres of
mostly pavement area with a basin impervious value of 65.4%.  Developed runoff for the 5-year
and 100-year storm events are 1.38 and 2.62 cfs respectively and flows from north to south
across the emergency access drive aisle to a 5’ Type R inlet located at design point A4.  Flows
are conveyed via a private storm line to the proposed southern water quality detention pond.

Sub-Basin A5
Sub-basin A5 is located at the southwest corner of the Site and consists of 0.20 acres of
detention area with a basin impervious value of 2%.  Developed runoff for the 5-year and 100-
year storm events are 0.02 and 0.26 cfs respectively and flows from east to west to proposed
CDOT Type C outlet structure at design point A7.  Flows are conveyed via a private storm line
to the existing regional detention pond to the west of the Site.

Sub-Basin A6
Sub-basin A6 is located along the southern building elevation on the west end of the building
and consists of 0.75 acres of mostly pavement area with a basin impervious value of 68.9%.
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Developed runoff for the 5-year and 100-year storm events are 2.39 and 4.46 cfs respectively
and flows from the north and the south to center of the truck court to a CDOT Type C inlet
located at design point A6.  Flows are conveyed via a private storm line to the proposed
southern water quality detention pond.

Sub-Basin A7
Sub-basin A7 is located along the southern building elevation at the center of the building and
consists of 0.71 acres of mostly pavement area with a basin impervious value of 67.6%.
Developed runoff for the 5-year and 100-year storm events are 1.85 and 3.47 cfs respectively
and flows from the north and the south to center of the truck court to a CDOT Type C inlet
located at design point A7.  Flows are conveyed via a private storm line to the proposed
southern water quality detention pond.

Sub-Basin A8
Sub-basin A8 is located along the southern building elevation at the east end of the building and
consists of 1.19 acres of mostly pavement area with a basin impervious value of 89.7%.
Developed runoff for the 5-year and 100-year storm events are 4.35 and 7.78 cfs respectively
and flows from the north and the south to center of the truck court to a CDOT Type C inlet
located at design point A8.  Flows are conveyed via a private storm line to the proposed
southern water quality detention pond.

Sub-Basin A9
Sub-basin A9 is located at the southeast corner of the building and consists of 0.25 acres of
mostly landscape area with a basin impervious value of 9.7%.  Developed runoff for the 5-year
and 100-year storm events are 0.09 and 0.41 cfs respectively and flows from the northeast to
the southwest to a 12”x12” landscape inlet located at design point A9.  Flows are conveyed via
a private storm line to the proposed southern water quality detention pond.

Sub-Basin A10
Sub-basin A10 is located along the eastern building elevation and consists of 0.15 acres of
mostly landscape area with a basin impervious value of 2%.  Developed runoff for the 5-year
and 100-year storm events are 0.01 and 0.20 cfs respectively and flows from the north to the
south and is collected by a series of 12”x12” landscape inlets.  Flows are conveyed via a private
storm line to the proposed southern water quality detention pond.

Sub-Basins OS1 and OS2
Sub-basins OS1 and OS2 are 0.25 and 0.05 acres respectively, and are located along the Site
perimeter, between the edge of the parking lot and edge of the property.  These two basins
have negligible offsite flows due to their proximity to the Site perimeter and due to grades within
these sub-basins.

Sub-Basins OS3 and OS4
Sub-basins OS3 and OS4 are 4.26 and 3.98 acres respectively, and are located in Lot 2 of the
Broadview Business Park Filing No. 5 or the southern proposed Lot within the Property.  Each
of these basins will remain un-disturbed as part of the project and will follow historic drainage
patterns.  Sub-basin OS3 drains east to west and outfalls directly to the regional detention pond.
Sub-basin OS4 drains southward to the existing 35’ wide concrete drainage channel. In the
future, when Lot 2 is developed, both OS3 and OS4 will be detained in future water quality
detention basins before they are releasing 100 year flows into the existing regional detention
pond to the west of the Site. Conceptual water quality detention volumes have been calculated
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for Lot 2 which consists of 8.24 acres and an estimated proposed impervious value of 70%.
Reference the appendices for they UD-Detention Basin calculations based on a conceptual
design of Lot 2.

METHODOLOGY

The 5-year and 100-year design storm events were used in determining rainfall and runoff for
the proposed drainage system per section 6 of the CRITERIA. Table 6-2 of the CRITERIA is the
source for rainfall data for the 5-year and 100-year design storm events. Design runoff was
calculated using the Rational Method for developed conditions as established in the CRITERIA
and MANUAL. Runoff coefficients for the proposed development were determined using Table
6-6 of the MANUAL by calculating weighted impervious values for each specific Site basin. The
water quality capture volume storage requirement was calculated using Full Spectrum Detention
methods as specified in the CRITERIA and MANUAL. The water quality detention basin outlet
structure was designed to release the Water Quality Capture Volume (WQCV) in 40 hours.
Based upon this approach, the drainage design provided for the Site is conservative and in
keeping with the zoning and historic drainage concept for the area.  There are no additional
provisions selected or deviations from the City of Colorado Springs Drainage Criteria, dated
May 2014, for the proposed development.

HYDRAULIC ANALYSIS

MAJOR DRAINAGEWAYS
There is an existing 35’ wide concrete drainage channel that runs along the southern boundary
of the property.  This channel conveys flows from areas east of Zeppelin Road, westward to the
public storm system within Powers Boulevard.  No changes or impacts to this channel are
proposed with the Project.

METHODOLOGY

The proposed drainage facilities are designed in accordance with the CRITERIA and MANUAL.
Floodplain identification was determined using FIRM panels by FEMA and information provided
in the CRITERIA.  Hydraulic calculations were computed using STORMCAD, which makes use
of the Standard Step method to compute the hydraulic profile. Results of the hydraulic
calculations are summarized in the Appendix.  There are no additional provisions selected or
deviations from the City of Colorado Springs Drainage Criteria, dated May 2014, for the
proposed development.

Inlet capacity calculations have been provided in the Appendix for one 5’ Type R Inlet and one
CDOT Type C inlet.  The capacity of each type of inlet is adequate for the 100 year developed
flows for each sub-basin.  Therefore, inlet calculations have not been provided for each
individual inlet on Site.

The Project will consist of the removal of the onsite vegetation of native weeds, brush, grasses,
and trees. The Project consists of an approximately 131,000 gross square foot, one-story
industrial warehouse/distribution building and a surrounding parking lot. The Project will also
provide associated utilities and landscaping.

In the pre-application meetings held with the City, it is understood that the water quality capture
volume is required to be detained on-site at a minimum.  As previously stated, review of the
DETENTION REPORT reveals that detention for the proposed major and minor events is
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provided within the existing regional detention pond to the west of the Site, see Appendix.
Water quality treatment will be provided by means of two (2) private extended water quality
detention basins with water quality outlet structures. The water quality detention basins will be
constructed along the western boundary of the Site. Each water quality detention pond is
designed with an outlet structure that is fitted with a restrictor plate to release the WQCV in a 40
hour time period.  The elevation of the top of each outlet structure is set at the WQCV water
surface elevation.  Therefore, any volume greater than the WQCV will flow into the outlet
structure and will be piped directly to the regional detention pond.  The outlet pipes are sized to
be equal in diameter to the inflow pipes that enter the pond, thereby passing the developed 100
year flows through pond, directly to the regional detention pond to the west of the Site. The
proposed onsite water quality detention ponds are designed to detain for the required WQCV
only.  The regional detention pond that each water quality detention pond outfalls into provides
additional detention for the minor and major events.

The Site was designed in accordance with the four-step process to minimize adverse impacts of
urbanization, as outlined in Chapter 1 Section 4.0 of the CRITERIA. Following step 1 of the
process, the Site was designed to conserve as much of the existing vegetation as possible and
to minimize the extent of paved areas. Wherever possible, impervious areas such as sidewalks
and pavement, were designed to drain to pervious areas. Following step 2 of the process, the
Site was designed to make use of an extended detention basin that would capture and slowly
release the water quality capture volume.  Following step 3 of the process, the extended water
quality detention basin makes use of an engineered channel to prevent short circuiting and
ensure proper settlement. The extended detention basin is naturally stabilized using vegetation
and provides detained release of on-site flows. To ensure compliance with step 4 of the
process, the erosion control features for both the initial and final stages of the Project were
designed to reduce contamination. Source control BMPs include the use of vehicle tracking
control, inlet protection, silt fences, concrete washout areas, stockpile management, and
stabilized staging areas.

STRUCTURE CHARACTERISTICS

Detention Storage Required
Calculations included in the Appendix provide details regarding the private water quality
detention basins design. The calculations include determination of the storage volumes required
for full spectrum detention for the WQCV only, and allowable release rates. Overall, 0.075 acre-
feet of water quality detention storage volume is required for the northern detention pond and
the proposed basin provides 0.282 acre-feet of storage. Sub-basins A1-A3 and R1-R2 have a
total area of 4.34 acres (51.6% imperviousness) contributing flow to the northern detention
pond. Overall, 0.116 acre-feet of water quality detention storage volume is required for the
southern detention pond and the proposed basin provides 0.505 acre-feet of storage. Sub-
basins A4-A10 and R3-R4 have a total area of 5.02 acres (70.6% imperviousness) contributing
flow to the southern detention pond. The required 5 year and 100 year detention volumes are
0.235 acre-feet and 0.544 acre-feet respectively for the north pond and 0.407 acre-feet and
0.814 acre-feet respectively for the south pond and will be detained within the regional detention
pond as described throughout this report.

Outlet Requirements
The water quality standards established by the CRITERIA in section 13.5.10 are met by the
proposed detention basin. The water quality outlet structures were designed per the
specifications in section 13.5.10 of the CRITERIA. The structures meet the micro-pool
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requirement that it be integrated into the design of the structure with an additional initial
surcharge volume. The orifice plates of the structures was designed based on section 13.4.2.2
of the CRITERIA. The orifice plates will allow the Water Quality Capture Volume to be drained
from the structure in 40 hours. The calculations for the design of the water quality outlet
structure are presented in the Appendix.   Preliminary pond detail plans are provided for
reference in the Appendix.

Storm Sewer Requirements
Calculations which determine the storm sewer capacity, type of flow, pipe losses, and hydraulic
grade line calculations are included in the Appendix along with calculations which show outlet
conditions and the protection design for the proposed system. The calculations meet City of
Colorado Springs requirements as outlined in the CRITERIA.

Channel Design and Soil Erodibility
A proposed concrete lined trickle channel within the basin was designed per the CRITERIA. A
forebay structure is located at the upstream entrance to the basin. This forebay structure was
designed per the CRITERIA. The surrounding protection is designed as Type M riprap.
Calculations detailing the design and dimensions of the trickle channel and forebay structure are
included in the Appendix.

FLOODPLAINS
The Flood Insurance Rate Maps (FIRM) 08041C0761F effective date March 17, 1997, by
FEMA, indicates that the Site is located in Zone X (outside of the 500-year flood plain) and Zone
X shaded (within the 500-year flood plain).  Revised by Letter of Map Revision (LOMR), Case
No. 98-08-372P, dated December 14, 1999.  This LOMR changes the 100-year flood plain in
this area, containing it to the existing engineered concrete channel along the southern boundary
of the adjacent property to the south.  This panel and LOMR is included in the Appendix.

ENVIRONMENTAL EVALUATIONS

A Phase I Environmental Site Assessment was performed by Midwest Testing as part of the
Project in which the assessment revealed “no evidence of recognized environmental conditions,
controlled recognized environmental conditions, or historical recognized environmental
conditions in connection with the subject property.”

EROSION CONTROL PLAN

An initial and final erosion control plan was developed for this site per local requirements. The
construction drawings have been submitted as a separate stand along set. Below is a brief
description of some of the BMPs proposed in those plans.

For the initial erosion control plan, two (2) sediment basins have been provided in the same
proposed locations as the final detention ponds. Because the site drains from east to west, a
diversion swale has been proposed along the west property line to direct the flows to either of
these basins. Both of these basins have been designed with an emergency spillway that would
direct flow to the regional detention pond to the west. The design for each pond also includes an
outfall pipe that directs flow from the ponds to the regional detention pond to the west. There is
also a proposed vehicle traction control located on the northeast corner of the site along
Zeppelin Road. There is also a soil stockpile, concrete washout, and stabilized staging area in
the northeast section of the site near the construction entrance. Silt fence has been proposed
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along the west edge of the property and portions of the north and south edges to protect
adjacent land.

The final erosion control plan utilizes the same silt fence as from the initial design as the
drainage patterns on the edges of the site are not proposed to change with final design.
Permanent stabilization is proposed along all edges of the property where there is proposed
seeding and mulching. Poa Pratensis (Kentucky bluegrass) is the primary ground cover
proposed onsite. The area north of the parking on the north side of the building, south side of
the truck court, and all landscape islands will be permanently stabilized with Kentucky
bluegrass. The slopes and bottoms of both sediment basins will be stabilized with a detention
basin mix by Applewood seed. Reference landscape plans for complete permanent stabilization
details.

FEES DEVELOPMENT

DRAINAGE AND BRIDGE FEES
The drainage basin and bridge fees were waived with the platting of the Broadview Business
Park Filing No. 2 per the REPORT.  See Appendix.

CONSTRUCTION COST OPINION
An opinion of probable construction cost for the construction of the private drainage facilities for
the Project has been included in the Appendix. There are no public drainage facilities proposed
as part of the Project.

MAINTENANCE AND OPERATIONS
It is our recommendation that the detention basins maintenance cycles consist of twice per year
inspections (spring and fall), evaluation of sedimentation within the basins, and removal of
sediment if levels exceed two inches deep or if discharge is otherwise deemed insufficient. This
satisfies the maintenance and access requirement set by the CRITERIA.

GROUNDWATER CONSIDERATIONS

During Site exploration, groundwater was not encountered. The proposed Project excavation
consists of excavation for foundations at a depth of no more than 5 feet below existing grade
with excavations for the detention basin at depths of no more than 15 feet below existing grade.
Groundwater is not anticipated to be an issue.

A perimeter drain system will not be provided for this Project.

CONCLUSIONS

COMPLIANCE WITH STANDARDS

The drainage design presented within this report for Broadview Business Park Filing No. 5,
conforms to the City of Colorado Springs Storm Drainage Criteria and the Urban Drainage and
Flood Control District Manual. Additionally, the Site runoff and storm drain facilities will not
adversely affect the downstream and surrounding developments. This report and its findings are
consistent with the drainage requirements documented in the Broadview Business Park Filing
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No. 2 and 3 drainage report and in general conformance with the DBPS.

REFERENCES

1. City of Colorado Springs Drainage Criteria Manual, May 2014.

2. Urban Drainage and Flood Control District Drainage Criteria Manual (UDFCDCM), Vol. 1,
prepared by Wright-McLaughlin Engineers, June 2001, with latest revisions.

3. Flood Insurance Rate Map, El Paso County, Colorado and Incorporated Areas, Map
Number 08041C0509F, Effective Date March 17, 1997, prepared by the Federal
Emergency Management Agency (FEMA).

4. Flood Insurance Rate Map, El Paso County, Colorado and Incorporated Areas, Map
Number 08041C0517F, Effective Date March 17, 1997, prepared by the Federal
Emergency Management Agency (FEMA).
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SITE DRAINAGE CALCULATIONS



09441002  2570 Zeppelin Road
Drainage Report

Colorado Springs, CO

6/1/2017
Calculated by: EFD

I= 28.5 P1

(10+TD)0.786

Where:
I = rainfall intensity (inches per hour)

P1 = one-hour rainfall depth (inches) from Table 6-2 One-hour Point Rainfall Depth
City of Colorado Springs Drainage Design

TC = storm duration (minutes)

2-yr 5-yr 10-yr 100-yr
P1 = 1.19 1.50 1.75 2.52

TIME 2 YR 5 YR 10 YR 100 YR
5 4.04 5.09 5.94 8.55
10 3.22 4.06 4.73 6.82
15 2.70 3.41 3.97 5.72
30 1.87 2.35 2.75 3.95
60 1.20 1.52 1.77 2.55

120 0.74 0.93 1.09 1.57

Time Intensity Frequency Tabulation



09441002  2570 Zeppelin Road
Drainage Report

Colorado Springs, CO

6/1/2017
Calculated by: EFD

Weighted Imperviousness Calculations

AREA AREA ROOF ROOF LANDSCAPE LANDSCAPE PAVEMENT PAVEMENT WEIGHTED
(SF) (Acres) AREA IMPERVIOUSNESS C2 C5 C10 C100 AREA IMPERVIOUSNESS C2 C5 C10 C100 AREA IMPERVIOUSNESS C2 C5 C10 C100 IMPERVIOUSNESS C2 C5 C10 C100

E1 420,923 9.66 0 90% 0.80 0.84 0.85 0.88 420,923 2% 0.02 0.02 0.02 0.17 0 100% 0.89 0.93 0.94 0.96 2.0% 0.02 0.02 0.02 0.17
E2 185,423 4.26 0 90% 0.80 0.84 0.85 0.88 185,423 2% 0.02 0.02 0.02 0.17 0 100% 0.89 0.93 0.94 0.96 2.0% 0.02 0.02 0.02 0.17
E3 173,296 3.98 0 90% 0.80 0.84 0.85 0.88 142,897 2% 0.02 0.02 0.02 0.17 30,399 100% 0.89 0.93 0.94 0.96 19.2% 0.17 0.18 0.18 0.31

TOTAL 853,679 19.60 0 90% 0.80 0.84 0.85 0.88 798,280 2% 0.02 0.02 0.02 0.17 55,399 100% 0.89 0.93 0.94 0.96 8.4% 0.07 0.08 0.08 0.22

SUB-
BASIN

ROOF LANDSCAPE PAVEMENT WEIGHTED COEFFICIENTS



09441002  2570 Zeppelin Road
Drainage Report

Colorado Springs, CO

6/1/2017
Calculated by: EFD

2570 Zeppelin Road  - Drainage Report Watercourse Coefficient
Existing Runoff Calculations Forest & Meadow 2.50 Short Grass Pasture & Lawns 7.00 Grassed Waterway 15.00
Time of Concentration Fallow or Cultivation 5.00 Nearly Bare Ground 10.00 Paved Area & Shallow Gutter 20.00

SUB-BASIN INITIAL / OVERLAND TRAVEL TIME T(c) CHECK FINAL
DATA TIME T(t) (URBANIZED BASINS) T(c)

DESIGN DRAIN AREA AREA C(5) Length Slope T(i) Length Slope Coeff. Velocity T(t) COMP. TOTAL L/180+10
POINT BASIN sq. ft. ac. ft. % min ft. % fps min. T(c) LENGTH min.

E1 E1 420,923 9.66 0.02 100 2.0% 15.7 0 0.0% 37.00 0.0 0.0 15.7 100 10.6 10.6

E2 E2 185,423 4.26 0.02 100 0.8% 21.8 0 0.0% 42.00 0.0 0.0 21.8 100 10.6 10.6
E3 E3 173,296 3.98 0.18 100 0.8% 18.6 0 0.0% 43.00 0.0 0.0 18.6 100 10.6 10.6



09441002  2570 Zeppelin Road
Drainage Report

Colorado Springs, CO

6/1/2017
Calculated by: EFD

2570 Zeppelin Road  - Drainage Report
Existing Runoff Calculations Design Storm 5 Year
(Rational Method Procedure)

BASIN INFORMATION
DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) C x A I Q
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

E1 E1 9.66 0.02 10.6 0.18 3.96 0.71 Lot 1

E2 E2 4.26 0.02 10.6 0.08 3.96 0.31 north portion of Lot 2
E3 E3 3.98 0.18 10.6 0.71 3.96 2.82 south portion of Lot 2

NOTES
DIRECT RUNOFF CUMMULATIVE RUNOFF



09441002  2570 Zeppelin Road
Drainage Report

Colorado Springs, CO

6/1/2017
Calculated by: EFD

2570 Zeppelin Road  - Drainage Report
Existing Runoff Calculations Design Storm 100 Year
(Rational Method Procedure)

BASIN INFORMATION DIRECT RUNOFF
DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) C x A I Q
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

E1 E1 9.66 0.17 10.6 1.64 6.66 10.96 Lot 1

E2 E2 4.26 0.17 10.6 0.72 6.66 4.83 north portion of Lot 2
E3 E3 3.98 0.31 10.6 1.23 6.66 8.20 south portion of Lot 2

CUMMULATIVE RUNOFF
NOTES



09441002  2570 Zeppelin Road
Drainage Report

Colorado Springs, CO

6/1/2017
Calculated by: EFD

2570 Zeppelin Road  - Drainage Report
Existing Runoff Calculations Design Storm 2 Year
(Rational Method Procedure)

BASIN INFORMATION DIRECT RUNOFF
DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) C x A I Q
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

E1 E1 9.663 0.02 10.6 0.17 3.15 0.5 Lot 1

E2 E2 4.257 0.02 10.6 0.08 3.15 0.2 north portion of Lot 2
E3 E3 3.978 0.17 10.6 0.68 3.15 2.1 south portion of Lot 2

CUMMULATIVE RUNOFF
NOTES



09441002  2750 Zeppelin Road
Drainage Report

Colorado Springs, CO

6/1/2017
Calculated by: EFD

DESIGN
 POINT

BASIN
DESIGNATION

BASIN AREA
(ACRES)

DIRECT 5-YR
RUNOFF (CFS)

DIRECT 100-YR
RUNOFF (CFS)

CUMULATIVE 5-YR
RUNOFF (CFS)

CUMULATIVE 100-
YR RUNOFF (CFS)

E1 E1 9.66 0.71 10.96 0.71 10.96

E2 E2 4.26 0.31 4.83 0.31 4.83
E3 E3 3.98 2.82 8.20 2.82 8.20

SUMMARY - EXISTING RUNOFF TABLE



09441002 US AutoForce
Drainage Report

Colorado Springs, CO

5/1/2017
Calculated by: EFD

1

Soil Type
ROOF 90.00% A

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year LANDSCAPE 2.00% B
A 0.80 0.84 0.85 0.85 0.86 0.88 PAVEMENT 100.00% C/D
B

C/D

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
A 0.02 0.02 0.02 0.02 0.02 0.17
B

C/D

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
A 0.89 0.93 0.94 0.94 0.95 0.96
B

C/D

NRCS Soil
Group

Storm Return Period

NRCS Soil
Group

Storm Return Period

Table 6-6. Runoff coefficient equations based on NRCS soil group and storm return period

I (%)

LANDSCAPE

ROOF

PAVEMENT

NRCS Soil
Group

Storm Return Period



09441002  2570 Zeppelin Road
Drainage Report

Colorado Springs, CO

6/1/2017
Calculated by: EFD

I= 28.5 P1

(10+TD)0.786

Where:
I = rainfall intensity (inches per hour)

P1 = one-hour rainfall depth (inches) from Table 6-2 One-hour Point Rainfall Depth
City of Colorado Springs Drainage Design

TC = storm duration (minutes)

2-yr 5-yr 10-yr 100-yr
P1 = 1.19 1.50 1.75 2.52

TIME 2 YR 5 YR 10 YR 100 YR
5 4.04 5.09 5.94 8.55
10 3.22 4.06 4.73 6.82
15 2.70 3.41 3.97 5.72
30 1.87 2.35 2.75 3.95
60 1.20 1.52 1.77 2.55

120 0.74 0.93 1.09 1.57

Time Intensity Frequency Tabulation



09441002  2570 Zeppelin Road
Drainage Report

Colorado Springs, CO

6/1/2017
Calculated by: EFD

Weighted Imperviousness Calculations

AREA AREA ROOF ROOF LANDSCAPE LANDSCAPE PAVEMENT PAVEMENT WEIGHTED
(SF) (Acres) AREA IMPERVIOUSNESS C2 C5 C10 C100 AREA IMPERVIOUSNESS C2 C5 C10 C100 AREA IMPERVIOUSNESS C2 C5 C10 C100 IMPERVIOUSNESS C2 C5 C10 C100

A1 74,037 1.70 0 90% 0.80 0.84 0.85 0.88 74,037 2% 0.02 0.02 0.02 0.17 0 100% 0.89 0.93 0.94 0.96 2.0% 0.02 0.02 0.02 0.17
A2 21,445 0.49 0 90% 0.80 0.84 0.85 0.88 9,097 2% 0.02 0.02 0.02 0.17 12,348 100% 0.89 0.93 0.94 0.96 58.4% 0.52 0.54 0.55 0.63
A3 27,974 0.64 0 90% 0.80 0.84 0.85 0.88 3,495 2% 0.02 0.02 0.02 0.17 24,479 100% 0.89 0.93 0.94 0.96 87.8% 0.78 0.82 0.82 0.86
A4 22,124 0.51 0 90% 0.80 0.84 0.85 0.88 7,808 2% 0.02 0.02 0.02 0.17 14,316 100% 0.89 0.93 0.94 0.96 65.4% 0.58 0.61 0.61 0.68
A5 8,855 0.20 0 90% 0.80 0.84 0.85 0.88 8,855 2% 0.02 0.02 0.02 0.17 0 100% 0.89 0.93 0.94 0.96 2.0% 0.02 0.02 0.02 0.17
A6 32,597 0.75 0 90% 0.80 0.84 0.85 0.88 10,337 2% 0.02 0.02 0.02 0.17 22,260 100% 0.89 0.93 0.94 0.96 68.9% 0.61 0.64 0.65 0.71
A7 25,222 0.58 0 90% 0.80 0.84 0.85 0.88 8,352 2% 0.02 0.02 0.02 0.17 16,870 100% 0.89 0.93 0.94 0.96 67.5% 0.60 0.63 0.63 0.70
A8 47,060 1.08 0 90% 0.80 0.84 0.85 0.88 7,187 2% 0.02 0.02 0.02 0.17 39,873 100% 0.89 0.93 0.94 0.96 85.0% 0.76 0.79 0.80 0.84
A9 10,681 0.25 0 90% 0.80 0.84 0.85 0.88 9,844 2% 0.02 0.02 0.02 0.17 837 100% 0.89 0.93 0.94 0.96 9.7% 0.09 0.09 0.09 0.23

A10 6,538 0.15 0 90% 0.80 0.84 0.85 0.88 6,538 2% 0.02 0.02 0.02 0.17 0 100% 0.89 0.93 0.94 0.96 2.0% 0.02 0.02 0.02 0.17
R1 32,760 0.75 32,760 90% 0.80 0.84 0.85 0.88 0 2% 0.02 0.02 0.02 0.17 0 100% 0.89 0.93 0.94 0.96 90.0% 0.80 0.84 0.85 0.88
R2 32,760 0.75 32,760 90% 0.80 0.84 0.85 0.88 0 2% 0.02 0.02 0.02 0.17 0 100% 0.89 0.93 0.94 0.96 90.0% 0.80 0.84 0.85 0.88
R3 32,760 0.75 32,760 90% 0.80 0.84 0.85 0.88 0 2% 0.02 0.02 0.02 0.17 0 100% 0.89 0.93 0.94 0.96 90.0% 0.80 0.84 0.85 0.88
R4 32,760 0.75 32,760 90% 0.80 0.84 0.85 0.88 0 2% 0.02 0.02 0.02 0.17 0 100% 0.89 0.93 0.94 0.96 90.0% 0.80 0.84 0.85 0.88

OS1 10,972 0.25 0 90% 0.80 0.84 0.85 0.88 10,972 2% 0.02 0.02 0.02 0.17 0 100% 0.89 0.93 0.94 0.96 2.0% 0.02 0.02 0.02 0.17
OS2 2,377 0.05 0 90% 0.80 0.84 0.85 0.88 0 2% 0.02 0.02 0.02 0.17 2,377 100% 0.89 0.93 0.94 0.96 100.0% 0.89 0.93 0.94 0.96
OS3 185,423 4.26 85,000 90% 0.80 0.84 0.85 0.88 48,000 2% 0.02 0.02 0.02 0.17 52,423 100% 0.89 0.93 0.94 0.96 70.0% 0.62 0.65 0.66 0.72
OS4 173,296 3.98 75,000 90% 0.80 0.84 0.85 0.88 45,400 2% 0.02 0.02 0.02 0.17 52,896 100% 0.89 0.93 0.94 0.96 70.0% 0.62 0.65 0.66 0.72

TOTAL 853,679 19.60 291,040 90% 0.80 0.84 0.85 0.88 298,959 2% 0.02 0.02 0.02 0.17 263,679 100% 0.89 0.93 0.94 0.96 62.3% 0.55 0.58 0.59 0.66

POND A
(A1-A3,R1-

R2)
188,976 4.34 65,520 90% 0.80 0.84 0.85 0.88 86,628 2% 0.02 0.02 0.02 0.17 36,827 100% 0.89 0.93 0.94 0.96 51.6% 0.46 0.48 0.49 0.57

POND B
(A4-

A10,R3-
R4)

218,598 5.02 65,520 90% 0.80 0.84 0.85 0.88 58,922 2% 0.02 0.02 0.02 0.17 94,156 100% 0.89 0.93 0.94 0.96 70.6% 0.63 0.66 0.66 0.73

SUB-
BASIN

ROOF LANDSCAPE PAVEMENT WEIGHTED COEFFICIENTS



09441002  2570 Zeppelin Road
Drainage Report

Colorado Springs, CO

6/1/2017
Calculated by: EFD

2570 Zeppelin Road  - Drainage Report Watercourse Coefficient
Proposed Runoff Calculations Forest & Meadow 2.50 Short Grass Pasture & Lawns 7.00 Grassed Waterway 15.00
Time of Concentration Fallow or Cultivation 5.00 Nearly Bare Ground 10.00 Paved Area & Shallow Gutter 20.00

SUB-BASIN INITIAL / OVERLAND TRAVEL TIME T(c) CHECK FINAL
DATA TIME T(t) (URBANIZED BASINS) T(c)

DESIGN DRAIN AREA AREA C(5) Length Slope T(i) Length Slope Coeff. Velocity T(t) COMP. TOTAL L/180+10
POINT BASIN sq. ft. ac. ft. % min ft. % fps min. T(c) LENGTH min.

A1 A1 74,037 1.70 0.02 100 3.0% 13.7 0 1.0% 20.00 2.0 0.0 13.7 100 10.6 10.6

A2 A2 21,445 0.49 0.54 60 4.2% 4.9 207 1.5% 21.00 2.6 1.3 6.2 266.8 11.5 6.2
A3 A3 27,974 0.64 0.82 77 3.2% 3.1 80 0.5% 277.74 20.4 0.1 5.0 156.69 10.9 5.0
A4 A4 22,124 0.51 0.61 58 2.8% 4.8 390 1.0% 23.00 2.3 2.8 7.6 447.99 12.5 7.6
A5 A5 8,855 0.20 0.02 73 11.6% 7.5 35 0.8% 24.00 2.1 0.3 7.8 108 10.6 7.8
A6 A6 32,597 0.75 0.64 81 3.1% 5.2 48 2.6% 25.00 4.0 0.2 5.4 129.1 10.7 5.4
A7 A7 25,222 0.58 0.63 75 4.8% 4.4 58 2.2% 26.00 3.8 0.2 5.0 132.51 10.7 5.0
A8 A8 47,060 1.08 0.79 53 4.9% 2.4 145 3.8% 27.00 5.3 0.5 5.0 198.2 11.1 5.0
A9 A9 10,681 0.25 0.09 68 6.0% 8.4 67 1.3% 28.00 3.2 0.3 8.7 135.09 10.8 8.7

A10 A10 6,538 0.15 0.02 15 1.9% 6.2 39 2.0% 29.00 4.1 0.2 6.4 54 10.3 6.4
R1 R1 32,760 0.75 0.84 100 2.0% 3.8 0 1.0% 31.00 3.1 0.0 5.0 100 10.6 5.0
R2 R2 32,760 0.75 0.84 100 2.0% 3.8 0 1.0% 32.00 3.2 0.0 5.0 100 10.6 5.0
R3 R3 32,760 0.75 0.84 100 2.0% 3.8 0 1.0% 33.00 3.3 0.0 5.0 100 10.6 5.0
R4 R4 32,760 0.75 0.84 100 2.0% 3.8 0 1.0% 34.00 3.4 0.0 5.0 100 10.6 5.0

OS1 OS1 10,972 0.25 0.02 42 11.2% 5.7 0 0.0% 35.00 0.0 0.0 5.7 42 10.2 5.7

OS2 OS2 2,377 0.05 0.93 59 2.4% 1.8 0 0.0% 37.00 0.0 0.0 5.0 59.38 10.3 5.0

OS3 OS3 185,423 4.26 0.65 100 0.8% 9.0 0 0.0% 42.00 0.0 0.0 9.0 100 10.6 9.0
OS4 OS4 173,296 3.98 0.65 100 0.8% 9.0 0 0.0% 43.00 0.0 0.0 9.0 100 10.6 9.0



09441002  2570 Zeppelin Road
Drainage Report

Colorado Springs, CO

6/1/2017
Calculated by: EFD

2570 Zeppelin Road  - Drainage Report
Proposed Runoff Calculations Design Storm 5 Year
(Rational Method Procedure)

BASIN INFORMATION
DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) C x A I Q
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

A1 A1 1.70 0.02 10.6 0.03 3.96 0.13
Landscape area north of parking, outfall at north
detention pond.

A2 A2 0.49 0.54 6.2 0.27 4.78 1.28 5.0 0.90 5.09 4.56 A2, R2
A3 A3 0.64 0.82 5.0 0.52 5.09 2.67 5.0 2.05 5.09 10.43 A2,A3,R1,R2
A4 A4 0.51 0.61 7.6 0.31 4.48 1.38 5.0 3.29 5.09 16.74 A4,A6,A7,A8,A9,A10, R3,R4
A5 A5 0.20 0.02 7.8 0.00 4.45 0.02
A6 A6 0.75 0.64 5.4 0.48 4.98 2.39 5.0 2.98 5.09 15.17 A6,A7,A8,A9,A10, R3, R4
A7 A7 0.58 0.63 5.0 0.36 5.09 1.85 5.0 1.87 5.09 9.53 A7,A8,A9,A10,R4
A8 A8 1.08 0.79 5.0 0.85 5.09 4.35 5.0 1.51 5.09 7.68 A8,A9,A10,R4
A9 A9 0.25 0.09 8.7 0.02 4.27 0.09 6.4 0.02 4.75 0.12 A9,A10

A10 A10 0.15 0.02 6.4 0.00 4.75 0.01
R1 R1 0.75 0.84 5.0 0.63 5.09 3.20 1/4 of Roof
R2 R2 0.75 0.84 5.0 0.63 5.09 3.20 1/4 of Roof
R3 R3 0.75 0.84 5.0 0.63 5.09 3.20 1/4 of Roof
R4 R4 0.75 0.84 5.0 0.63 5.09 3.20 1/4 of Roof

OS1 OS1 0.25 0.02 5.7 0.00 4.91 0.02
Section west of fire acess road drains towards drainage
channel off-site

OS2 OS2 0.05 0.93 5.0 0.05 5.09 0.26
Section east of the building and drains towards the
street

OS3 OS3 4.26 0.65 9.0 2.77 4.23 11.72 Runoff on parcel south of the proposed site
OS4 OS4 3.98 0.65 9.0 2.59 4.23 10.94 Runoff on parcel south of the proposed site

NOTES
DIRECT RUNOFF CUMMULATIVE RUNOFF



09441002  2570 Zeppelin Road
Drainage Report

Colorado Springs, CO

6/1/2017
Calculated by: EFD

2570 Zeppelin Road  - Drainage Report
Proposed Runoff Calculations Design Storm 100 Year
(Rational Method Procedure)

BASIN INFORMATION DIRECT RUNOFF
DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) C x A I Q
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

A1 A1 1.70 0.17 10.6 0.29 6.66 1.93
Landscape area north of parking, outfall at north
detention pond.

A2 A2 0.49 0.63 6.2 0.31 8.03 2.48 5.0 0.97 8.55 8.32 A2, R2
A3 A3 0.64 0.86 5.0 0.56 8.55 4.75 5.0 2.19 8.55 18.74 A2,A3,R1,R2
A4 A4 0.51 0.68 7.6 0.35 7.53 2.62 5.0 3.61 8.55 30.83 A4,A6,A7,A8,A9,A10, R3,R4
A5 A5 0.20 0.17 7.8 0.03 7.48 0.26
A6 A6 0.75 0.71 5.4 0.53 8.37 4.46 5.0 3.26 8.55 27.87 A6,A7,A8,A9,A10, R3, R4
A7 A7 0.58 0.70 5.0 0.41 8.55 3.47 5.0 2.06 8.55 17.63 A7,A8,A9,A10,R4
A8 A8 1.08 0.84 5.0 0.91 8.55 7.78 5.0 1.66 8.55 14.16 A8,A9,A10,R4
A9 A9 0.25 0.23 8.7 0.06 7.17 0.41 6.4 0.08 7.98 0.66 A9,A10

A10 A10 0.15 0.17 6.4 0.03 7.98 0.20 0.00
R1 R1 0.75 0.88 5.0 0.66 8.55 5.68 1/4 of Roof
R2 R2 0.75 0.88 5.0 0.66 8.55 5.68 1/4 of Roof
R3 R3 0.75 0.88 5.0 0.66 8.55 5.68 1/4 of Roof
R4 R4 0.75 0.88 5.0 0.66 8.55 5.68 1/4 of Roof

OS1 OS1 0.25 0.17 5.7 0.04 8.25 0.35
Section west of fire acess road drains towards
drainage channel off-site

OS2 OS2 0.05 0.96 5.0 0.05 8.55 0.45
Section east of the building and drains towards the
street

OS3 OS3 4.26 0.72 9.0 3.07 7.10 21.80 Runoff on parcel south of the proposed site
OS4 OS4 3.98 0.72 9.0 2.87 7.10 20.36 Runoff on parcel south of the proposed site

CUMMULATIVE RUNOFF
NOTES



09441002  2570 Zeppelin Road
Drainage Report

Colorado Springs, CO

6/1/2017
Calculated by: EFD

2570 Zeppelin Road  - Drainage Report
Proposed Runoff Calculations Design Storm 10 Year
(Rational Method Procedure)

BASIN INFORMATION DIRECT RUNOFF
DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) C x A I Q
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

A1 A1 1.7 0.02 10.6 0.03 4.63 0.15
Landscape area north of parking, outfall at north
detention pond.

A2 A2 0.492 0.55 6.2 0.27 5.58 1.51 5.0 0.91 4.04 3.66 A2, R2
A3 A3 0.642 0.82 5.0 0.53 5.94 3.14 5.0 2.07 4.04 8.37 A2,A3,R1,R2
A4 A4 0.508 0.61 7.6 0.31 5.23 1.63 5.0 3.33 4.04 13.42 A4,A6,A7,A8,A9,A10, R3,R4
A5 A5 0.203 0.02 7.8 0.00 5.19 0.02
A6 A6 0.748 0.65 5.4 0.48 5.81 2.82 5.0 3.01 4.04 12.16 A6,A7,A8,A9,A10, R3, R4
A7 A7 0.579 0.63 5.0 0.37 5.94 2.18 5.0 1.89 4.04 7.64 A7,A8,A9,A10,R4
A8 A8 1.08 0.80 5.0 0.86 5.94 5.13 5.0 1.52 4.04 6.16 A8,A9,A10,R4
A9 A9 0.245 0.09 8.7 0.02 4.98 0.11 6.4 0.03 3.77 0.09 A9,A10

A10 A10 0.15 0.02 6.4 0.00 5.54 0.02 0.00
R1 R1 0.752 0.85 5.0 0.64 5.94 3.78 1/4 of Roof
R2 R2 0.752 0.85 5.0 0.64 5.94 3.78 1/4 of Roof
R3 R3 0.752 0.85 5.0 0.64 5.94 3.78 1/4 of Roof
R4 R4 0.752 0.85 5.0 0.64 5.94 3.78 1/4 of Roof

OS1 OS1 0.252 0.02 5.7 0.00 5.73 0.03
Section west of fire acess road drains towards drainage
channel off-site

OS2 OS2 0.055 0.94 5.0 0.05 5.94 0.30
Section east of the building and drains towards the
street

OS3 OS3 4.257 0.66 9.0 2.80 4.93 13.82 Runoff on parcel south of the proposed site
OS4 OS4 3.978 0.66 9.0 2.62 4.93 12.90 Runoff on parcel south of the proposed site

CUMMULATIVE RUNOFF
NOTES



09441002  2750 Zeppelin Road
Drainage Report

Colorado Springs, CO

6/1/2017
Calculated by: EFD

DESIGN
 POINT

BASIN
DESIGNATION

BASIN AREA
(ACRES)

DIRECT 5-YR
RUNOFF (CFS)

DIRECT 100-YR
RUNOFF (CFS)

CUMULATIVE 5-YR
RUNOFF (CFS)

CUMULATIVE 100-
YR RUNOFF (CFS)

A1 A1 1.70 0.13 1.93 0.13 1.93

A2 A2 0.49 1.28 2.48 4.56 8.32

A3 A3 0.64 2.67 4.75 10.43 18.74

A4 A4 0.51 1.38 2.62 16.74 30.83

A5 A5 0.20 0.02 0.26 0.02 0.26

A6 A6 0.75 2.39 4.46 15.17 27.87

A7 A7 0.58 1.85 3.47 9.53 17.63

A8 A8 1.08 4.35 7.78 7.68 14.16

A9 A9 0.25 0.09 0.41 0.12 0.66

A10 A10 0.15 0.01 0.20 0.01 0.20

R1 R1 0.75 3.20 5.68 3.20 5.68

R2 R2 0.75 3.20 5.68 3.20 5.68

R3 R3 0.75 3.20 5.68 3.20 5.68

R4 R4 0.75 3.20 5.68 3.20 5.68

OS1 OS1 0.25 0.02 0.35 0.02 0.35

OS2 OS2 0.05 0.26 0.45 0.26 0.45

OS3 OS3 4.26 11.72 21.80 11.72 21.80
OS4 OS4 3.98 10.94 20.36 10.94 20.36

SUMMARY - PROPOSED RUNOFF TABLE



09441002 US AutoForce
Drainage Report

Colorado Springs, CO

5/1/2017
Calculated by: EFD

1

Soil Type
ROOF 90.00% A

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year LANDSCAPE 2.00% B
A 0.80 0.84 0.85 0.85 0.86 0.88 PAVEMENT 100.00% C/D
B

C/D

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
A 0.02 0.02 0.02 0.02 0.02 0.17
B

C/D

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
A 0.89 0.93 0.94 0.94 0.95 0.96
B

C/D

NRCS Soil
Group

Storm Return Period

NRCS Soil
Group

Storm Return Period

Table 6-6. Runoff coefficient equations based on NRCS soil group and storm return period

I (%)

LANDSCAPE

ROOF

PAVEMENT

NRCS Soil
Group

Storm Return Period



VICINITY MAP

SITE



Scenario:  100-YR

ST D OT-1 TO ST D FES-1 (STRM)

ST C OT-1 TO ST C FES-1 (STRM)

ST B IN-3 TO ST B IN-2 (STRM)

ST B IN-4 TO ST B IN-3 (STRM)

ST B BC-2 TO ST B IN-4 (STRM)

ST B IN-1 TO ST B OT-1 (STRM)

ST B IN-2 TO ST B IN-1 (STRM)

ST B BC-1 TO ST B IN-2 (STRM)

ST A BC-1 TO ST A IN-1 (STRM)

ST A IN-1 TO ST A OT-1 (STRM)

ST B AG-1 TO ST B IN-4 (1) (STRM)

ST B AG-1 TO ST B IN-4 (STRM)

ST A BC-2 TO ST A IN-2 (STRM)

ST A IN-2 TO ST A IN-1 (STRM)

ST A AG-2 TO ST B AG-1 (STRM)

ST B AG-3 TO ST A AG-2 (STRM)

ST B AG-4 TO ST B AG-3 (STRM)

ST B OT-1

ST D FES-1

ST C FFS-1

ST A OT-1

ST B BC-2

ST B BC-1

ST D OT-1

ST C OT-1

ST B AD-5

ST B AD-4

ST B AD-3

ST B AD-2

ST B AD-1

ST B IN-4

ST B IN-3

ST B IN-2
ST B IN-1

ST A BC-1

ST A IN-1

ST A IN-2

ST A BC-2

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA
+1-203-755-1666

6/15/2017

Bentley StormCAD CONNECT Edition
[10.00.00.40]Bentley Systems, Inc.  Haestad Methods Solution CenterUS AutoForce StormCAD Model.stsw



FlexTable: Catch Basin Table
Capture

Efficiency
(%)

Headloss
Coefficient
(Standard)

Headloss
Method

Hydraulic Grade
Line (Out)

(ft)

Hydraulic Grade
Line (In)

(ft)

Flow (Total Out)
(cfs)

Elevation
(Invert)

(ft)

Elevation (Rim)
(ft)

Label

1001.52Standard5,999.786,000.363.205,999.016,000.25ST A BC-2
901.32Standard5,998.185,998.554.485,997.446,002.18ST A IN-2
901.77Standard5,995.445,996.2810.355,994.296,000.55ST A IN-1

1001.52Standard5,999.786,000.363.205,999.016,000.25ST A BC-1
900.05Standard5,993.045,993.0716.475,991.675,999.41ST B IN-1
501.77Standard5,993.685,994.6015.095,992.375,998.05ST B IN-2
500.05Standard5,994.785,994.809.505,993.655,998.15ST B IN-3
501.77Standard5,995.695,996.387.655,994.715,998.45ST B IN-4
500.05Standard5,996.845,996.840.105,996.716,000.62ST B AD-1
500.64Standard5,997.675,997.680.015,997.626,002.12ST B AD-2
500.05Standard5,998.385,998.380.015,998.346,003.42ST B AD-3
500.05Standard5,999.235,999.230.015,999.196,003.42ST B AD-4
500.00Standard5,999.985,999.980.015,999.956,004.00ST B AD-5

1000.00Standard5,994.165,994.1610.355,991.015,995.29ST C OT-1
1000.00Standard5,991.385,991.3816.465,988.015,992.80ST D OT-1
1001.52Standard5,999.786,000.363.205,999.016,000.25ST B BC-1
1001.52Standard5,998.095,998.673.205,997.325,998.56ST B BC-2

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755
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FlexTable: Conduit Table
NotesUpstream

Structure
Headloss

Coefficient

Flow /
Capacity
(Design)

(%)

Capacity
(Full Flow)

(cfs)

Velocity
(ft/s)

Flow
(cfs)

Manning's
n

Diameter
(in)

Slope
(Calculated)

(ft/ft)

Length
(User

Defined)
(ft)

Invert
(Stop)

(ft)

Invert
(Start)

(ft)

Label

12" RCP0.0004.330.950.010.01012.00.009875,999.195,999.95ST B AG-4 TO ST B AG-3 (STRM)
12" RCP0.0504.631.130.010.01012.00.010855,998.345,999.19ST B AG-3 TO ST A AG-2 (STRM)
12" RCP0.0504.631.240.010.01012.00.010725,997.625,998.34ST A AG-2 TO ST B AG-1 (STRM)
24" RCP1.322022.585.604.480.01324.00.0102975,994.485,997.44ST A IN-2 TO ST A IN-1 (STRM)
12" RCP1.52595.427.193.200.01012.00.014735,998.015,999.01ST A BC-2 TO ST A IN-2 (STRM)
12" RCP0.6404.611.320.010.01012.00.010925,996.715,997.62ST B AG-1 TO ST B IN-4 (STRM)
12" RCP0.0524.642.430.100.01012.00.010995,995.715,996.71ST B AG-1 TO ST B IN-4 (1) (STRM)
24" RCP1.775120.306.5010.350.01324.00.008345,994.015,994.29ST A IN-1 TO ST A OT-1 (STRM)
12" RCP1.522910.8612.043.200.01012.00.055735,994.995,999.01ST A BC-1 TO ST A IN-1 (STRM)
12" RCP1.522910.8712.043.200.01012.00.055935,993.875,999.01ST B BC-1 TO ST B IN-2 (STRM)
30" RCP1.775228.955.9615.090.01330.00.0051405,991.675,992.37ST B IN-2 TO ST B IN-1 (STRM)
30" RCP0.055728.956.0916.470.01330.00.005325,991.515,991.67ST B IN-1 TO ST B OT-1 (STRM)
12" RCP1.52408.039.643.200.01012.00.030935,994.525,997.32ST B BC-2 TO ST B IN-4 (STRM)
24" RCP1.774816.035.047.650.01324.00.0051715,993.855,994.71ST B IN-4 TO ST B IN-3 (STRM)
24" RCP0.056015.945.309.500.01324.00.0051595,992.865,993.65ST B IN-3 TO ST B IN-2 (STRM)
24" RCP0.003629.028.1510.350.01324.00.016875,991.585,993.01ST C OT-1 TO ST C FES-1 (STRM)
30" RCP0.005430.546.1216.460.01330.00.006765,989.595,990.01ST D OT-1 TO ST D FES-1 (STRM)
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FlexTable: Catch Basin Table
Capture

Efficiency
(%)

Headloss
Coefficient
(Standard)

Headloss
Method

Hydraulic Grade
Line (Out)

(ft)

Hydraulic Grade
Line (In)

(ft)

Flow (Total Out)
(cfs)

Elevation
(Invert)

(ft)

Elevation (Rim)
(ft)

Label

1001.52Standard5,999.846,000.543.785,999.016,000.25ST A BC-2
901.32Standard5,998.255,998.655.295,997.446,002.18ST A IN-2
901.77Standard5,995.545,996.4912.215,994.296,000.55ST A IN-1

1001.52Standard5,999.846,000.543.785,999.016,000.25ST A BC-1
900.05Standard5,993.175,993.2019.475,991.675,999.41ST B IN-1
501.77Standard5,993.805,994.8417.845,992.375,998.05ST B IN-2
500.05Standard5,995.105,995.1211.245,993.655,998.15ST B IN-3
501.77Standard5,995.795,996.559.065,994.715,998.45ST B IN-4
500.05Standard5,996.875,996.870.155,996.716,000.62ST B AD-1
500.64Standard5,997.705,997.720.045,997.626,002.12ST B AD-2
500.05Standard5,998.415,998.410.035,998.346,003.42ST B AD-3
500.05Standard5,999.255,999.250.025,999.196,003.42ST B AD-4
500.00Standard5,999.995,999.990.015,999.956,004.00ST B AD-5

1000.00Standard5,994.275,994.2712.215,991.015,995.29ST C OT-1
1000.00Standard5,991.515,991.5119.475,988.015,992.80ST D OT-1
1001.52Standard5,999.846,000.543.785,999.016,000.25ST B BC-1
1001.52Standard5,998.155,998.853.785,997.325,998.56ST B BC-2
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FlexTable: Conduit Table
NotesUpstream

Structure
Headloss

Coefficient

Flow /
Capacity
(Design)

(%)

Capacity
(Full Flow)

(cfs)

Velocity
(ft/s)

Flow
(cfs)

Manning's
n

Diameter
(in)

Slope
(Calculated)

(ft/ft)

Length
(User

Defined)
(ft)

Invert
(Stop)

(ft)

Invert
(Start)

(ft)

Label

12" RCP0.0004.331.130.010.01012.00.009875,999.195,999.95ST B AG-4 TO ST B AG-3 (STRM)
12" RCP0.0504.631.470.020.01012.00.010855,998.345,999.19ST B AG-3 TO ST A AG-2 (STRM)
12" RCP0.0514.631.650.030.01012.00.010725,997.625,998.34ST A AG-2 TO ST B AG-1 (STRM)
24" RCP1.322322.585.875.290.01324.00.0102975,994.485,997.44ST A IN-2 TO ST A IN-1 (STRM)
12" RCP1.52705.427.463.780.01012.00.014735,998.015,999.01ST A BC-2 TO ST A IN-2 (STRM)
12" RCP0.6414.611.810.040.01012.00.010925,996.715,997.62ST B AG-1 TO ST B IN-4 (STRM)
12" RCP0.0534.642.710.150.01012.00.010995,995.715,996.71ST B AG-1 TO ST B IN-4 (1) (STRM)
24" RCP1.776020.306.7612.210.01324.00.008345,994.015,994.29ST A IN-1 TO ST A OT-1 (STRM)
12" RCP1.523510.8612.583.780.01012.00.055735,994.995,999.01ST A BC-1 TO ST A IN-1 (STRM)
12" RCP1.523510.8712.583.780.01012.00.055935,993.875,999.01ST B BC-1 TO ST B IN-2 (STRM)
30" RCP1.776228.956.2017.840.01330.00.0051405,991.675,992.37ST B IN-2 TO ST B IN-1 (STRM)
30" RCP0.056728.956.3219.470.01330.00.005325,991.515,991.67ST B IN-1 TO ST B OT-1 (STRM)
12" RCP1.52478.0310.073.780.01012.00.030935,994.525,997.32ST B BC-2 TO ST B IN-4 (STRM)
24" RCP1.775716.035.269.060.01324.00.0051715,993.855,994.71ST B IN-4 TO ST B IN-3 (STRM)
24" RCP0.057115.945.5011.240.01324.00.0051595,992.865,993.65ST B IN-3 TO ST B IN-2 (STRM)
24" RCP0.004229.028.8412.210.01324.00.016875,991.585,993.01ST C OT-1 TO ST C FES-1 (STRM)
30" RCP0.006430.546.5919.470.01330.00.006765,989.595,990.01ST D OT-1 TO ST D FES-1 (STRM)
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FlexTable: Catch Basin Table
Capture

Efficiency
(%)

Headloss
Coefficient
(Standard)

Headloss
Method

Hydraulic Grade
Line (Out)

(ft)

Hydraulic Grade
Line (In)

(ft)

Flow (Total Out)
(cfs)

Elevation
(Invert)

(ft)

Elevation (Rim)
(ft)

Label

1001.52Standard5,999.966,001.255.685,999.016,000.25ST A BC-2
901.32Standard5,998.465,998.998.165,997.446,002.18ST A IN-2
901.77Standard5,995.845,997.2318.595,994.296,000.55ST A IN-1

1001.52Standard5,999.966,001.255.685,999.016,000.25ST A BC-1
900.05Standard5,993.715,993.7530.305,991.675,999.41ST B IN-1
501.77Standard5,994.355,995.5627.685,992.375,998.05ST B IN-2
500.05Standard5,996.525,996.5417.545,993.655,998.15ST B IN-3
501.77Standard5,997.215,997.7614.075,994.715,998.45ST B IN-4
500.05Standard5,997.785,997.780.615,996.716,000.62ST B AD-1
500.64Standard5,997.785,997.780.205,997.626,002.12ST B AD-2
500.05Standard5,998.115,998.110.155,998.346,003.42ST B AD-3
500.05Standard5,998.765,998.760.105,999.196,003.42ST B AD-4
500.00Standard5,999.315,999.310.055,999.956,004.00ST B AD-5

1000.00Standard5,994.565,994.5618.595,991.015,995.29ST C OT-1
1000.00Standard5,992.105,992.1030.305,988.015,992.80ST D OT-1
1001.52Standard5,999.966,001.255.685,999.016,000.25ST B BC-1
1001.52Standard5,998.565,999.795.685,997.325,998.56ST B BC-2
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FlexTable: Conduit Table
NotesUpstream

Structure
Headloss

Coefficient

Flow /
Capacity
(Design)

(%)

Capacity
(Full Flow)

(cfs)

Velocity
(ft/s)

Flow
(cfs)

Manning's
n

Diameter
(in)

Slope
(Calculated)

(ft/ft)

Length
(User

Defined)
(ft)

Invert
(Stop)

(ft)

Invert
(Start)

(ft)

Label

12" RCP0.0014.331.780.050.01012.00.009875,999.195,999.95ST B AG-4 TO ST B AG-3 (STRM)
12" RCP0.0524.632.210.100.01012.00.010855,998.345,999.19ST B AG-3 TO ST A AG-2 (STRM)
12" RCP0.0534.632.510.150.01012.00.010725,997.625,998.34ST A AG-2 TO ST B AG-1 (STRM)
24" RCP1.323622.586.618.160.01324.00.0102975,994.485,997.44ST A IN-2 TO ST A IN-1 (STRM)
12" RCP1.521055.427.825.680.01012.00.014735,998.015,999.01ST A BC-2 TO ST A IN-2 (STRM)
12" RCP0.6444.612.710.200.01012.00.010925,996.715,997.62ST B AG-1 TO ST B IN-4 (STRM)
12" RCP0.05134.640.780.610.01012.00.010995,995.715,996.71ST B AG-1 TO ST B IN-4 (1) (STRM)
24" RCP1.779220.307.3318.590.01324.00.008345,994.015,994.29ST A IN-1 TO ST A OT-1 (STRM)
12" RCP1.525210.8613.995.680.01012.00.055735,994.995,999.01ST A BC-1 TO ST A IN-1 (STRM)
12" RCP1.525210.8713.995.680.01012.00.055935,993.875,999.01ST B BC-1 TO ST B IN-2 (STRM)
30" RCP1.779628.956.7127.680.01330.00.0051405,991.675,992.37ST B IN-2 TO ST B IN-1 (STRM)
30" RCP0.0510528.956.6830.300.01330.00.005325,991.515,991.67ST B IN-1 TO ST B OT-1 (STRM)
12" RCP1.52718.037.235.680.01012.00.030935,994.525,997.32ST B BC-2 TO ST B IN-4 (STRM)
24" RCP1.778816.034.4814.070.01324.00.0051715,993.855,994.71ST B IN-4 TO ST B IN-3 (STRM)
24" RCP0.0511015.945.5817.540.01324.00.0051595,992.865,993.65ST B IN-3 TO ST B IN-2 (STRM)
24" RCP0.006429.029.4218.590.01324.00.016875,991.585,993.01ST C OT-1 TO ST C FES-1 (STRM)
30" RCP0.009930.546.7530.300.01330.00.006765,989.595,990.01ST D OT-1 TO ST D FES-1 (STRM)
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 7.0 8.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 5.00 5.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.17 0.25 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.90 1.00
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.1 5.7 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 2.7 4.8 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
Version 4.05  Released March 2017

H-Vert
H-Curb

W

Lo (C)

Lo (G )

W o
WP

CDOT Type R Curb Opening

Override Depths

UD-Inlet_v4.05.xlsm, ST A IN-1 6/16/2017, 8:39 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 6.00 6.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 9.0 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = 2.92 2.92 feet
Width of a Unit Grate Wo = 2.92 2.92 feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.70 0.70
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 2.41 2.41
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.67 0.67
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = N/A N/A feet
Height of Vertical Curb Opening in Inches Hvert = N/A N/A inches
Height of Curb Orifice Throat in Inches Hthroat = N/A N/A inches
Angle of Throat (see USDCM Figure ST-5) Theta = N/A N/A degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = N/A N/A feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = N/A N/A
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = N/A N/A
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = N/A N/A

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = 0.733 0.983 ft
Depth for Curb Opening Weir Equation dCurb = N/A N/A ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.95 1.00

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.3 8.6 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 4.4 7.8 cfs

CDOT Type C Grate

INLET IN A SUMP OR SAG LOCATION
Version 4.05  Released March 2017

H-Vert
H-Curb

W

Lo (C)

Lo (G )

W o
WP

CDOT Type C Grate

Override Depths

UD-Inlet_v4.05.xlsm, ST B IN-4 6/16/2017, 8:39 AM
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Project:

Basin ID:

Depth Increment = 0.1 ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 16 0.000

Selected BMP Type = EDB -- 0.10 -- -- -- 17 0.000 2 0.000

Watershed Area = 4.34 acres -- 0.20 -- -- -- 18 0.000 3 0.000

Watershed Length = 780 ft -- 0.30 -- -- -- 30 0.001 5 0.000

Watershed Slope = 0.025 ft/ft -- 0.40 -- -- -- 115 0.003 12 0.000

Watershed Imperviousness = 51.60% percent -- 0.50 -- -- -- 281 0.006 30 0.001

Percentage Hydrologic Soil Group A = 100.0% percent -- 0.60 -- -- -- 353 0.008 61 0.001

Percentage Hydrologic Soil Group B = 0.0% percent -- 0.70 -- -- -- 372 0.009 97 0.002

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- 0.80 -- -- -- 393 0.009 135 0.003

Desired WQCV Drain Time = 40.0 hours -- 0.90 -- -- -- 436 0.010 176 0.004

Location for 1-hr Rainfall Depths = Castle Pines - City Office -- 1.00 -- -- -- 629 0.014 227 0.005

Water Quality Capture Volume (WQCV) = 0.076 acre-feet -- 1.10 -- -- -- 758 0.017 296 0.007

Excess Urban Runoff Volume (EURV) = 0.261 acre-feet -- 1.20 -- -- -- 902 0.021 377 0.009

2-yr Runoff Volume (P1 = 1.19 in.) = 0.178 acre-feet 1.19 inches -- 1.30 -- -- -- 1,035 0.024 473 0.011

5-yr Runoff Volume (P1 = 1.51 in.) = 0.235 acre-feet 1.51 inches -- 1.40 -- -- -- 1,167 0.027 581 0.013

10-yr Runoff Volume (P1 = 1.75 in.) = 0.287 acre-feet 1.75 inches -- 1.50 -- -- -- 1,298 0.030 703 0.016

25-yr Runoff Volume (P1 = 1.72 in.) = 0.307 acre-feet inches -- 1.60 -- -- -- 1,430 0.033 838 0.019

50-yr Runoff Volume (P1 = 2.01 in.) = 0.396 acre-feet inches -- 1.70 -- -- -- 1,562 0.036 987 0.023

100-yr Runoff Volume (P1 = 2.52 in.) = 0.544 acre-feet 2.52 inches -- 1.80 -- -- -- 1,693 0.039 1,148 0.026

500-yr Runoff Volume (P1 = 3.07 in.) = 0.760 acre-feet inches -- 1.90 -- -- -- 1,825 0.042 1,323 0.030

Approximate 2-yr Detention Volume = 0.168 acre-feet -- 2.00 -- -- -- 1,956 0.045 1,510 0.035

Approximate 5-yr Detention Volume = 0.222 acre-feet -- 2.10 -- -- -- 2,087 0.048 1,732 0.040

Approximate 10-yr Detention Volume = 0.269 acre-feet -- 2.20 -- -- -- 2,217 0.051 1,947 0.045

Approximate 25-yr Detention Volume = 0.282 acre-feet -- 2.30 -- -- -- 2,348 0.054 2,175 0.050

Approximate 50-yr Detention Volume = 0.327 acre-feet -- 2.40 -- -- -- 2,478 0.057 2,417 0.055

Approximate 100-yr Detention Volume = 0.411 acre-feet -- 2.50 -- -- -- 2,609 0.060 2,671 0.061

-- 2.60 -- -- -- 2,739 0.063 2,939 0.067

Stage-Storage Calculation -- 2.70 -- -- -- 2,878 0.066 3,219 0.074

Zone 1 Volume (WQCV) = 0.076 acre-feet -- 2.80 -- -- -- 2,979 0.068 3,512 0.081

Zone 2 Volume (User Defined - Zone 1) = acre-feet -- 2.90 -- -- -- 3,081 0.071 3,815 0.088

Zone 3 Volume (User Defined - Zones 1 & 2) = acre-feet -- 3.00 -- -- -- 3,184 0.073 4,128 0.095

Total Detention Basin Volume = 0.076 acre-feet -- 3.10 -- -- -- 3,288 0.075 4,452 0.102

Initial Surcharge Volume (ISV) = user ft 3̂ -- 3.20 -- -- -- 3,393 0.078 4,786 0.110

Initial Surcharge Depth (ISD) = user ft -- 3.30 -- -- -- 3,499 0.080 5,131 0.118

Total Available Detention Depth (Htotal) = user ft -- 3.40 -- -- -- 3,607 0.083 5,486 0.126
Depth of Trickle Channel (HTC) = user ft -- 3.50 -- -- -- 3,715 0.085 5,852 0.134

Slope of Trickle Channel (STC) = user ft/ft -- 3.60 -- -- -- 4,485 0.103 6,262 0.144

Slopes of Main Basin Sides (Smain) = user H:V -- 3.70 -- -- -- 4,592 0.105 6,716 0.154

Basin Length-to-Width Ratio (RL/W) = user -- 3.80 -- -- -- 4,694 0.108 7,180 0.165

-- 3.90 -- -- -- 4,801 0.110 7,655 0.176

Initial Surcharge Area (AISV) = user ft 2̂ -- 4.00 -- -- -- 4,906 0.113 8,140 0.187

Surcharge Volume Length (LISV) = user ft -- 4.10 -- -- -- 5,012 0.115 8,636 0.198

Surcharge Volume Width (W ISV) = user ft -- 4.20 -- -- -- 5,117 0.117 9,143 0.210

Depth of Basin Floor (HFLOOR) = user ft -- 4.30 -- -- -- 5,222 0.120 9,660 0.222

Length of Basin Floor (LFLOOR) = user ft -- 4.40 -- -- -- 5,326 0.122 10,187 0.234

Width of Basin Floor (WFLOOR) = user ft -- 4.50 -- -- -- 5,431 0.125 10,725 0.246

Area of Basin Floor (AFLOOR) = user ft 2̂ -- 4.60 -- -- -- 4,969 0.114 11,245 0.258

Volume of Basin Floor (VFLOOR) = user ft 3̂ -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

Length of Main Basin (LMAIN) = user ft -- -- -- --

Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2̂ -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3̂ -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
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volume.
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1 User Defined Stage-Area Boolean for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA

0 Calc_S_TC

H_FLOOR

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

2.74 Zone 1 (WQCV) 2.74 Zone 1 (WQCV)

0.00 Zone 2 (User) 0.00 Zone 2 (User)

0.00 Zone 3 (User) 0.00 Zone 3 (User)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
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  Project:
  Basin ID:

Stage (ft) Zone Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 2.74 0.076 Orifice Plate

Zone 2 (User) Weir&Pipe (Circular)

Zone 3 (User) Not Utilized

0.076 Total
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 2.014E-03 ft2

Depth at top of Zone using Orifice Plate = 2.74 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 11.00 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 0.29 sq. inches (diameter = 5/8 inch) Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 0.91 1.83
Orifice Area (sq. inches) 0.29 0.29 0.29

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 2 Weir Not Selected Zone 2 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 2.74 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 2.74 N/A feet
Overflow Weir Front Edge Length = 4.00 N/A feet Over Flow Weir Slope Length = 4.00 N/A feet

Overflow Weir Slope = 0.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 3.57 N/A should be > 4
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 11.20 N/A ft2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 5.60 N/A ft2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 2 Circular Not Selected Zone 2 Circular Not Selected

Depth to Invert of Outlet Pipe = 0.08 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 3.14 N/A ft2

Circular Orifice Diameter = 24.00 N/A inches Outlet Orifice Centroid = 1.00 N/A feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 3.92 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.65 feet

Spillway Crest Length = 3.00 feet Stage at Top of Freeboard = 5.57 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.11 acres

Freeboard above Max Water Surface = 1.00 feet

Routed Hydrograph Results
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.51 1.75 1.72 2.01 2.52 3.07

Calculated Runoff Volume (acre-ft) = 0.076 0.261 0.178 0.235 0.287 0.307 0.396 0.544 0.760
OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 0.076 0.260 0.178 0.235 0.287 0.306 0.396 0.543 0.759
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.00 0.00 0.01 0.02 0.15 0.41 0.91

Predevelopment Peak Q (cfs) = 0.0 0.0 0.0 0.0 0.0 0.1 0.6 1.8 4.0
Peak Inflow Q (cfs) = 1.2 3.9 2.7 3.5 4.3 4.6 5.9 8.1 11.2

Peak Outflow Q (cfs) = 0.0 3.6 1.9 2.9 4.1 4.4 6.2 8.6 11.6
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 152.8 94.0 51.4 9.6 4.9 2.9

Structure Controlling Flow = Plate Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1
Max Velocity through Grate 1 (fps) = N/A 0.32 0.16 0.3 0.4 0.4 0.6 0.8 1.0
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 38 34 36 35 33 33 31 28 24
Time to Drain 99% of Inflow Volume (hours) = 40 40 41 40 39 39 38 36 34

Maximum Ponding Depth (ft) = 2.64 2.96 2.88 2.93 2.98 2.99 3.06 3.13 3.22
Area at Maximum Ponding Depth (acres) = 0.06 0.07 0.07 0.07 0.07 0.07 0.07 0.08 0.08

Maximum Volume Stored (acre-ft) = 0.069 0.092 0.086 0.089 0.093 0.094 0.098 0.104 0.111

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
2570 Zeppelin Rd. Pond A (North Pond)

Example Zone Configuration (Retention Pond)



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1 Vert Orifice 2
Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 2 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 265 Watershed Constraint Check
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 289 Slope 0.025

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 297 Shape 3.22
MaxPondDepth_Error? FALSE 0.67(diameter = 15/16 inch) 5 Year 294

Hidden Parameters & Calculations 0.76 (diameter = 1 inch) 10 Year 299 Spillway Depth

0.86(diameter = 1-1/16 inches) 25 Year 300 0.65
WQ Plate Flow at 100yr depth = 0.04 0.97(diameter = 1-1/8 inches) 50 Year 307

CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 314 1 Z1_Boolean
Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 323 1 Z2_Boolean
Cdo #1 = 1.07 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message
CLOG #2= #VALUE! 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
Cdo #2 = #VALUE! 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = #VALUE! 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 1 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 1 Freeboard

EURV_draintime_user = 2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 1 Spillway Length
CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) Button Visibility Boolean FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) 1 Button_Trigger
0 Underdrain
1 WQCV Plate
0 EURV-WQCV Plate
0 EURV-WQCV VertOrifice
0 Outlet 90% Qpeak
1 Outlet Undetained

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound

maximum bound

UD-Detention, Version 3.07 (February 2017)

Detention Basin Outlet Structure Design
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Outflow Hydrograph Workbook Filename:

Storm Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.59  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydrograph 0:11:11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:16:46 0.05 0.18 0.12 0.16 0.19 0.21 0.26 0.36 0.50

0.894 0:22:22 0.14 0.47 0.32 0.43 0.52 0.55 0.71 0.97 1.34
0:27:57 0.36 1.21 0.83 1.10 1.33 1.42 1.82 2.48 3.44
0:33:32 1.00 3.33 2.30 3.02 3.66 3.90 5.01 6.83 9.46

0:39:08 1.16 3.90 2.68 3.53 4.30 4.59 5.91 8.09 11.25
0:44:43 1.10 3.72 2.55 3.36 4.10 4.37 5.63 7.71 10.74

0:50:19 1.00 3.38 2.32 3.06 3.73 3.97 5.12 7.02 9.78
0:55:54 0.88 3.00 2.06 2.72 3.31 3.53 4.56 6.26 8.74
1:01:29 0.75 2.58 1.76 2.33 2.85 3.04 3.93 5.40 7.55
1:07:05 0.66 2.25 1.54 2.04 2.48 2.65 3.43 4.71 6.58
1:12:40 0.59 2.04 1.39 1.84 2.25 2.40 3.10 4.27 5.96
1:18:16 0.48 1.67 1.13 1.50 1.84 1.96 2.55 3.51 4.93
1:23:51 0.38 1.35 0.91 1.22 1.49 1.59 2.07 2.87 4.03
1:29:26 0.28 1.02 0.69 0.92 1.13 1.21 1.58 2.20 3.11
1:35:02 0.20 0.75 0.50 0.67 0.83 0.89 1.17 1.63 2.32
1:40:37 0.15 0.55 0.37 0.49 0.61 0.65 0.85 1.19 1.68
1:46:13 0.12 0.43 0.29 0.39 0.47 0.51 0.66 0.92 1.30
1:51:48 0.10 0.35 0.24 0.32 0.39 0.42 0.55 0.76 1.07
1:57:23 0.08 0.30 0.20 0.27 0.33 0.36 0.46 0.64 0.91
2:02:59 0.07 0.27 0.18 0.24 0.29 0.31 0.41 0.57 0.80

2:08:34 0.07 0.24 0.16 0.22 0.26 0.28 0.37 0.51 0.72
2:14:10 0.06 0.22 0.15 0.20 0.25 0.26 0.34 0.47 0.66
2:19:45 0.05 0.16 0.11 0.15 0.18 0.19 0.25 0.34 0.48
2:25:20 0.03 0.12 0.08 0.11 0.13 0.14 0.18 0.25 0.36
2:30:56 0.02 0.09 0.06 0.08 0.10 0.10 0.13 0.19 0.26
2:36:31 0.02 0.06 0.04 0.06 0.07 0.08 0.10 0.14 0.19
2:42:07 0.01 0.04 0.03 0.04 0.05 0.05 0.07 0.10 0.14

2:47:42 0.01 0.03 0.02 0.03 0.04 0.04 0.05 0.07 0.10
2:53:17 0.01 0.02 0.01 0.02 0.02 0.03 0.03 0.05 0.07
2:58:53 0.00 0.01 0.01 0.01 0.02 0.02 0.02 0.03 0.05
3:04:28 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.03
3:10:04 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
3:15:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:21:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:26:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:32:25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:38:01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:43:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:49:11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:54:47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:11:33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:17:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:22:44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:28:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:33:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:39:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:45:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:50:41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:56:16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:01:52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:07:27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:13:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:18:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:24:13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:29:49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:46:35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:52:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:57:46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:03:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:08:56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:14:32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:20:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:25:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:31:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:36:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:42:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Detention Basin Outlet Structure Design



Worksheet Protected

User Input

Calculated cells Designer:
Company:

***Design Storm: 1-Hour Rain Depth WQCV Event 0.60 inches Date:
***Minor Storm: 1-Hour Rain Depth 10-Year Event 1.75 inches Project:
***Major Storm: 1-Hour Rain Depth 100-Year Event 2.52 inches Location:

Optional User Defined Storm CUHP

(CUHP) NOAA 1 Hour Rainfall Depth and Frequency
for User Defined Storm

100-Year Event 2.52

Max Intensity for Optional User Defined Storm 2.51496

SITE INFORMATION (USER-INPUT)

Sub-basin Identifier NP

Receiving Pervious Area Soil Type Sand

Total Area (ac., Sum of DCIA, UIA, RPA, & SPA) 4.340

Directly Connected Impervious Area (DCIA, acres) 2.239

Unconnected Impervious Area (UIA, acres) 0.000

Receiving Pervious Area (RPA, acres) 0.000

Separate Pervious Area (SPA, acres) 2.101

V

CALCULATED RESULTS (OUTPUT)

Total Calculated Area (ac, check against input) 4.340

Directly Connected Impervious Area (DCIA, %) 51.6%

Unconnected Impervious Area (UIA, %) 0.0%

Receiving Pervious Area (RPA, %) 0.0%

Separate Pervious Area (SPA, %) 48.4%
AR (RPA / UIA) 0.000

Ia Check 1.000

f / I for WQCV Event: 9.8

f / I for 10-Year Event: 0.6

f / I for 100-Year Event: 0.6

f / I for Optional User Defined Storm CUHP: 0.57

IRF for WQCV Event: 0.00

IRF for 10-Year Event: 1.00

IRF for 100-Year Event: 1.00

IRF for Optional User Defined Storm CUHP: 1.00
Total Site Imperviousness:  Itotal 51.6%

Effective Imperviousness for WQCV Event: 51.6%

Effective Imperviousness for 10-Year Event: 51.6%

Effective Imperviousness for 100-Year Event: 51.6%

51.6%

LID / EFFECTIVE IMPERVIOUSNESS CREDITS

WQCV Event CREDIT:  Reduce Detention By: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
10-Year Event CREDIT**:  Reduce Detention By: 0.0% N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

100-Year Event CREDIT**:  Reduce Detention By: 0.0% N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
User Defined CUHP CREDIT:  Reduce Detention By: 0.0%

Total Site Imperviousness: 51.6% Notes:

Total Site Effective Imperviousness for WQCV Event: 51.6% * Use Green-Ampt average infiltration rate values from Table 3-3.
Total Site Effective Imperviousness for 10-Year Event: 51.6% ** Flood control detention volume credits based on empirical equations from Storage Chapter of USDCM.

Total Site Effective Imperviousness for 100-Year Event: 51.6% *** Method assumes that 1-hour rainfall depth is equivalent to 1-hour intensity for calculation purposed
51.6%Total Site Effective Imperviousness for Optional User Defined Storm CUHP:

Effective Imperviousness for Optional User Defined Storm CUHP:

Site-Level Low Impact Development (LID) Design Effective Impervious Calculator
LID Credit by Impervious Reduction Factor (IRF) Method

Kimley-Horn and Associates
June 19, 2017
US Autoforce
2570 Zeppelin Rd. North Pond (NP)

Eric Gunderson, P.E.

RPA Treatment Type: Conveyance (C),
Volume (V), or Permeable Pavement (PP)

UD-BMP (Version 3.06, November 2016)

UD-BMP_v3.06.xlsm, IRF 6/19/2017, 5:27 PM



Project:

Basin ID:

Depth Increment = 0.1 ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 16 0.000

Selected BMP Type = EDB -- 0.10 -- -- -- 16 0.000 2 0.000

Watershed Area = 5.02 acres -- 0.20 -- -- -- 40 0.001 4 0.000

Watershed Length = 780 ft -- 0.30 -- -- -- 158 0.004 13 0.000

Watershed Slope = 0.025 ft/ft -- 0.40 -- -- -- 169 0.004 29 0.001

Watershed Imperviousness = 70.60% percent -- 0.50 -- -- -- 249 0.006 49 0.001

Percentage Hydrologic Soil Group A = 100.0% percent -- 0.60 -- -- -- 313 0.007 76 0.002

Percentage Hydrologic Soil Group B = 0.0% percent -- 0.70 -- -- -- 479 0.011 114 0.003

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- 0.80 -- -- -- 593 0.014 167 0.004

Desired WQCV Drain Time = 40.0 hours -- 0.90 -- -- -- 716 0.016 231 0.005

Location for 1-hr Rainfall Depths = -- 1.00 -- -- -- 834 0.019 307 0.007

Water Quality Capture Volume (WQCV) = 0.116 acre-feet -- 1.10 -- -- -- 947 0.022 395 0.009

Excess Urban Runoff Volume (EURV) = 0.450 acre-feet -- 1.20 -- -- -- 1,065 0.024 495 0.011

2-yr Runoff Volume (P1 = 1.19 in.) = 0.310 acre-feet 1.19 inches -- 1.30 -- -- -- 1,167 0.027 605 0.014

5-yr Runoff Volume (P1 = 1.51 in.) = 0.407 acre-feet 1.51 inches -- 1.40 -- -- -- 1,264 0.029 726 0.017

10-yr Runoff Volume (P1 = 1.75 in.) = 0.490 acre-feet 1.75 inches -- 1.50 -- -- -- 1,355 0.031 856 0.020

25-yr Runoff Volume (P1 = 1.72 in.) = 0.506 acre-feet inches -- 1.60 -- -- -- 1,441 0.033 995 0.023

50-yr Runoff Volume (P1 = 2.01 in.) = 0.619 acre-feet inches -- 1.70 -- -- -- 1,508 0.035 1,142 0.026

100-yr Runoff Volume (P1 = 2.52 in.) = 0.814 acre-feet 2.52 inches -- 1.80 -- -- -- 1,573 0.036 1,295 0.030

500-yr Runoff Volume (P1 = 3.07 in.) = 1.066 acre-feet inches -- 1.90 -- -- -- 1,639 0.038 1,455 0.033

Approximate 2-yr Detention Volume = 0.294 acre-feet -- 2.00 -- -- -- 1,705 0.039 1,622 0.037

Approximate 5-yr Detention Volume = 0.386 acre-feet -- 2.10 -- -- -- 1,773 0.041 1,813 0.042

Approximate 10-yr Detention Volume = 0.460 acre-feet -- 2.20 -- -- -- 1,841 0.042 1,993 0.046

Approximate 25-yr Detention Volume = 0.474 acre-feet -- 2.30 -- -- -- 1,910 0.044 2,181 0.050

Approximate 50-yr Detention Volume = 0.540 acre-feet -- 2.40 -- -- -- 1,980 0.045 2,375 0.055

Approximate 100-yr Detention Volume = 0.659 acre-feet -- 2.50 -- -- -- 2,051 0.047 2,577 0.059

-- 2.60 -- -- -- 2,122 0.049 2,786 0.064

Stage-Storage Calculation -- 2.70 -- -- -- 2,195 0.050 3,001 0.069

Zone 1 Volume (WQCV) = 0.116 acre-feet -- 2.80 -- -- -- 2,268 0.052 3,225 0.074

Zone 2 Volume (User Defined - Zone 1) = 0.000 acre-feet -- 2.90 -- -- -- 2,342 0.054 3,455 0.079

Zone 3 Volume (User Defined - Zones 1 & 2) = 0.000 acre-feet -- 3.00 -- -- -- 2,417 0.055 3,693 0.085

Total Detention Basin Volume = 0.116 acre-feet -- 3.10 -- -- -- 2,493 0.057 3,939 0.090

Initial Surcharge Volume (ISV) = N/A ft 3̂ -- 3.20 -- -- -- 2,569 0.059 4,192 0.096

Initial Surcharge Depth (ISD) = N/A ft -- 3.30 -- -- -- 2,647 0.061 4,452 0.102

Total Available Detention Depth (Htotal) = user ft -- 3.40 -- -- -- 2,725 0.063 4,721 0.108
Depth of Trickle Channel (HTC) = N/A ft -- 3.50 -- -- -- 2,804 0.064 4,998 0.115

Slope of Trickle Channel (STC) = N/A ft/ft -- 3.60 -- -- -- 2,884 0.066 5,282 0.121

Slopes of Main Basin Sides (Smain) = user H:V -- 3.70 -- -- -- 2,979 0.068 5,575 0.128

Basin Length-to-Width Ratio (RL/W) = user -- 3.80 -- -- -- 3,075 0.071 5,878 0.135

-- 3.90 -- -- -- 3,173 0.073 6,190 0.142

Initial Surcharge Area (AISV) = user ft 2̂ -- 4.00 -- -- -- 3,272 0.075 6,512 0.150

Surcharge Volume Length (LISV) = user ft -- 4.10 -- -- -- 3,373 0.077 6,845 0.157

Surcharge Volume Width (W ISV) = user ft -- 4.20 -- -- -- 3,476 0.080 7,187 0.165

Depth of Basin Floor (HFLOOR) = user ft -- 4.30 -- -- -- 3,580 0.082 7,540 0.173

Length of Basin Floor (LFLOOR) = user ft -- 4.40 -- -- -- 3,686 0.085 7,903 0.181

Width of Basin Floor (WFLOOR) = user ft -- 4.50 -- -- -- 3,794 0.087 8,277 0.190

Area of Basin Floor (AFLOOR) = user ft 2̂ -- 4.60 -- -- -- 3,903 0.090 8,662 0.199

Volume of Basin Floor (VFLOOR) = user ft 3̂ -- 4.70 -- -- -- 4,013 0.092 9,058 0.208

Depth of Main Basin (HMAIN) = user ft -- 4.80 -- -- -- 4,126 0.095 9,465 0.217

Length of Main Basin (LMAIN) = user ft -- 4.90 -- -- -- 4,240 0.097 9,883 0.227

Width of Main Basin (WMAIN) = user ft -- 5.00 -- -- -- 4,355 0.100 10,313 0.237

Area of Main Basin (AMAIN) = user ft 2̂ -- 5.10 -- -- -- 4,472 0.103 10,754 0.247

Volume of Main Basin (VMAIN) = user ft 3̂ -- 5.20 -- -- -- 4,591 0.105 11,207 0.257

Calculated Total Basin Volume (Vtotal) = user acre-feet -- 5.30 -- -- -- 4,711 0.108 11,672 0.268
-- 5.40 -- -- -- 4,833 0.111 12,150 0.279
-- 5.50 -- -- -- 4,957 0.114 12,639 0.290
-- 5.60 -- -- -- 5,550 0.127 13,164 0.302
-- 5.70 -- -- -- 5,723 0.131 13,728 0.315
-- 5.80 -- -- -- 5,861 0.135 14,307 0.328
-- 5.90 -- -- -- 5,994 0.138 14,900 0.342
-- 6.00 -- -- -- 6,128 0.141 15,506 0.356
-- 6.10 -- -- -- 6,260 0.144 16,126 0.370
-- 6.20 -- -- -- 6,391 0.147 16,758 0.385
-- 6.30 -- -- -- 6,522 0.150 17,404 0.400
-- 6.40 -- -- -- 6,654 0.153 18,063 0.415
-- 6.50 -- -- -- 6,787 0.156 18,735 0.430
-- 6.60 -- -- -- 6,917 0.159 19,420 0.446
-- 6.70 -- -- -- 7,044 0.162 20,118 0.462
-- 6.80 -- -- -- 7,171 0.165 20,829 0.478
-- 6.90 -- -- -- 7,177 0.165 21,546 0.495
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

Optional User Override
1-hr Precipitation

Total detention volume
is less than 100-year
volume.

Volume
(ft 3̂)

Volume
(ac-ft)

Area
(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional
Override

Area (ft 2̂)
Length

(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area
(ft 2̂)

Width
(ft)

2570 Zeppelin Rd. South Pond (Pond B)

UD-Detention, Version 3.07 (February 2017)

Example Zone Configuration (Retention Pond)

UD-Detention_South Pond_EJG.xlsm, Basin 6/22/2017, 6:21 PM



1 User Defined Stage-Area Boolean for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA

0 Calc_S_TC

H_FLOOR

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

3.53 Zone 1 (WQCV) 3.53 Zone 1 (WQCV)

3.53 Zone 2 (User) 3.53 Zone 1 (WQCV)

3.53 Zone 3 (User) 3.53 Zone 1 (WQCV)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
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  Project:
  Basin ID:

Stage (ft) Zone Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 3.53 0.116 Orifice Plate

Zone 2 (User) 3.53 0.000 Weir&Pipe (Circular)

Zone 3 (User) 3.53 0.000 Not Utilized

0.116 Total
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 3.056E-03 ft2

Depth at top of Zone using Orifice Plate = 3.53 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 14.10 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 0.44 sq. inches (diameter = 3/4 inch) Elliptical Slot Area = N/A ft2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.18 2.35
Orifice Area (sq. inches) 0.44 0.44 0.44

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 2 Weir Not Selected Zone 2 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 3.53 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 3.53 N/A feet
Overflow Weir Front Edge Length = 4.00 N/A feet Over Flow Weir Slope Length = 4.00 N/A feet

Overflow Weir Slope = 0.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 2.28 N/A should be > 4
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 11.20 N/A ft2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 5.60 N/A ft2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 2 Circular Not Selected Zone 2 Circular Not Selected

Depth to Invert of Outlet Pipe = 0.28 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 4.91 N/A ft2

Circular Orifice Diameter = 30.00 N/A inches Outlet Orifice Centroid = 1.25 N/A feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 6.25 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.75 feet

Spillway Crest Length = 4.00 feet Stage at Top of Freeboard = 8.00 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.16 acres

Freeboard above Max Water Surface = 1.00 feet

Routed Hydrograph Results
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.51 1.75 1.72 2.01 2.52 3.07

Calculated Runoff Volume (acre-ft) = 0.116 0.450 0.310 0.407 0.490 0.506 0.619 0.814 1.066
OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 0.116 0.450 0.310 0.406 0.490 0.506 0.618 0.814 1.066
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.00 0.00 0.01 0.02 0.16 0.43 0.97

Predevelopment Peak Q (cfs) = 0.0 0.0 0.0 0.0 0.1 0.1 0.8 2.2 4.8
Peak Inflow Q (cfs) = 1.8 7.0 4.9 6.3 7.6 7.9 9.6 12.6 16.5

Peak Outflow Q (cfs) = 0.1 6.9 4.2 6.3 7.3 7.4 10.7 13.6 16.1
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 268.8 134.6 70.3 13.4 6.3 3.3

Structure Controlling Flow = Plate Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1
Max Velocity through Grate 1 (fps) = N/A 0.61 0.36 0.6 0.6 0.7 1.0 1.2 1.4
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 38 32 35 33 32 31 30 27 24
Time to Drain 99% of Inflow Volume (hours) = 40 39 40 39 39 39 38 36 34

Maximum Ponding Depth (ft) = 3.37 3.87 3.77 3.85 3.88 3.89 3.99 4.07 4.13
Area at Maximum Ponding Depth (acres) = 0.06 0.07 0.07 0.07 0.07 0.07 0.07 0.08 0.08

Maximum Volume Stored (acre-ft) = 0.106 0.139 0.133 0.138 0.141 0.141 0.148 0.154 0.159

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
2570 Zeppelin Rd. South Pond (Pond B)

Example Zone Configuration (Retention Pond)



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1 Vert Orifice 2
Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 2 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 338 Watershed Constraint Check
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 378 Slope 0.025

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 388 Shape 2.78
MaxPondDepth_Error? FALSE 0.67(diameter = 15/16 inch) 5 Year 386

Hidden Parameters & Calculations 0.76 (diameter = 1 inch) 10 Year 389 Spillway Depth

0.86(diameter = 1-1/16 inches) 25 Year 390 0.75
WQ Plate Flow at 100yr depth = 0.07 0.97(diameter = 1-1/8 inches) 50 Year 400

CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 408 1 Z1_Boolean
Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 414 1 Z2_Boolean
Cdo #1 = 1.07 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message
CLOG #2= #VALUE! 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
Cdo #2 = #VALUE! 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = #VALUE! 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 1 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 1 Freeboard

EURV_draintime_user = 2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 1 Spillway Length
CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) Button Visibility Boolean FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) 1 Button_Trigger
0 Underdrain
1 WQCV Plate
0 EURV-WQCV Plate
0 EURV-WQCV VertOrifice
0 Outlet 90% Qpeak
1 Outlet Undetained

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound

maximum bound

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
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Outflow Hydrograph Workbook Filename:

Storm Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.35  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydrograph 0:10:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:16:03 0.08 0.31 0.22 0.28 0.34 0.35 0.43 0.56 0.72

0.935 0:21:24 0.22 0.84 0.58 0.76 0.91 0.94 1.15 1.50 1.95
0:26:45 0.57 2.16 1.50 1.96 2.35 2.42 2.94 3.85 5.01
0:32:06 1.58 5.93 4.13 5.37 6.46 6.65 8.09 10.58 13.76

0:37:27 1.84 7.01 4.85 6.34 7.64 7.87 9.60 12.60 16.45
0:42:48 1.74 6.68 4.62 6.04 7.28 7.51 9.16 12.03 15.72

0:48:09 1.58 6.08 4.21 5.50 6.63 6.83 8.34 10.95 14.31
0:53:30 1.40 5.42 3.74 4.90 5.91 6.10 7.45 9.79 12.82
0:58:51 1.20 4.67 3.21 4.22 5.09 5.25 6.43 8.47 11.10
1:04:12 1.05 4.07 2.81 3.68 4.44 4.58 5.60 7.37 9.66
1:09:33 0.95 3.69 2.54 3.33 4.02 4.15 5.07 6.68 8.75
1:14:54 0.77 3.03 2.08 2.74 3.31 3.42 4.19 5.53 7.26
1:20:15 0.61 2.47 1.69 2.23 2.70 2.78 3.42 4.52 5.95
1:25:36 0.46 1.89 1.28 1.70 2.07 2.14 2.63 3.50 4.62
1:30:57 0.33 1.40 0.94 1.26 1.53 1.58 1.96 2.61 3.48
1:36:18 0.24 1.02 0.69 0.91 1.11 1.15 1.42 1.89 2.52
1:41:39 0.19 0.79 0.54 0.71 0.86 0.89 1.10 1.46 1.94
1:47:00 0.16 0.65 0.44 0.59 0.71 0.74 0.90 1.20 1.59
1:52:21 0.14 0.55 0.38 0.50 0.61 0.62 0.77 1.02 1.35
1:57:42 0.12 0.49 0.33 0.44 0.53 0.55 0.67 0.89 1.18

2:03:03 0.11 0.44 0.30 0.40 0.48 0.49 0.61 0.80 1.06
2:08:24 0.10 0.41 0.28 0.37 0.44 0.46 0.56 0.74 0.98
2:13:45 0.07 0.30 0.20 0.27 0.32 0.33 0.41 0.54 0.72
2:19:06 0.05 0.22 0.15 0.20 0.24 0.25 0.30 0.40 0.53
2:24:27 0.04 0.16 0.11 0.14 0.17 0.18 0.22 0.29 0.39
2:29:48 0.03 0.12 0.08 0.11 0.13 0.13 0.16 0.22 0.28
2:35:09 0.02 0.08 0.06 0.07 0.09 0.09 0.12 0.15 0.20

2:40:30 0.01 0.06 0.04 0.05 0.06 0.07 0.08 0.11 0.15
2:45:51 0.01 0.04 0.03 0.04 0.05 0.05 0.06 0.08 0.10
2:51:12 0.01 0.03 0.02 0.02 0.03 0.03 0.04 0.05 0.07
2:56:33 0.00 0.02 0.01 0.01 0.02 0.02 0.02 0.03 0.04
3:01:54 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.02 0.02
3:07:15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
3:12:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:17:57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:23:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:28:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:34:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:39:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:44:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:06:06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:11:27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:16:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:22:09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:27:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:32:51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:38:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:43:33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:48:54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:54:15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:59:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:04:57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:21:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:26:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:31:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:37:03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:42:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:47:45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:53:06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:58:27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:03:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:09:09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6:14:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:19:51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:25:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Detention Basin Outlet Structure Design
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Worksheet Protected

User Input

Calculated cells Designer:
Company:

***Design Storm: 1-Hour Rain Depth WQCV Event 0.60 inches Date:
***Minor Storm: 1-Hour Rain Depth 10-Year Event 1.75 inches Project:
***Major Storm: 1-Hour Rain Depth 100-Year Event 2.52 inches Location:

Optional User Defined Storm CUHP

(CUHP) NOAA 1 Hour Rainfall Depth and Frequency
for User Defined Storm

100-Year Event 2.52

Max Intensity for Optional User Defined Storm 2.51496

SITE INFORMATION (USER-INPUT)

Sub-basin Identifier SP

Receiving Pervious Area Soil Type Sand

Total Area (ac., Sum of DCIA, UIA, RPA, & SPA) 5.020

Directly Connected Impervious Area (DCIA, acres) 3.544

Unconnected Impervious Area (UIA, acres) 0.000

Receiving Pervious Area (RPA, acres) 0.000

Separate Pervious Area (SPA, acres) 1.476

V

CALCULATED RESULTS (OUTPUT)

Total Calculated Area (ac, check against input) 5.020

Directly Connected Impervious Area (DCIA, %) 70.6%

Unconnected Impervious Area (UIA, %) 0.0%

Receiving Pervious Area (RPA, %) 0.0%

Separate Pervious Area (SPA, %) 29.4%
AR (RPA / UIA) 0.000

Ia Check 1.000

f / I for WQCV Event: 9.8

f / I for 10-Year Event: 0.6

f / I for 100-Year Event: 0.6

f / I for Optional User Defined Storm CUHP: 0.57

IRF for WQCV Event: 0.00

IRF for 10-Year Event: 1.00

IRF for 100-Year Event: 1.00

IRF for Optional User Defined Storm CUHP: 1.00
Total Site Imperviousness:  Itotal 70.6%

Effective Imperviousness for WQCV Event: 70.6%

Effective Imperviousness for 10-Year Event: 70.6%

Effective Imperviousness for 100-Year Event: 70.6%

70.6%

LID / EFFECTIVE IMPERVIOUSNESS CREDITS

WQCV Event CREDIT:  Reduce Detention By: N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
10-Year Event CREDIT**:  Reduce Detention By: 0.0% N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

100-Year Event CREDIT**:  Reduce Detention By: 0.0% N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
User Defined CUHP CREDIT:  Reduce Detention By: 0.0%

Total Site Imperviousness: 70.6% Notes:

Total Site Effective Imperviousness for WQCV Event: 70.6% * Use Green-Ampt average infiltration rate values from Table 3-3.
Total Site Effective Imperviousness for 10-Year Event: 70.6% ** Flood control detention volume credits based on empirical equations from Storage Chapter of USDCM.

Total Site Effective Imperviousness for 100-Year Event: 70.6% *** Method assumes that 1-hour rainfall depth is equivalent to 1-hour intensity for calculation purposed
70.6%Total Site Effective Imperviousness for Optional User Defined Storm CUHP:

Effective Imperviousness for Optional User Defined Storm CUHP:

Site-Level Low Impact Development (LID) Design Effective Impervious Calculator
LID Credit by Impervious Reduction Factor (IRF) Method

Kimley-Horn and Associates
June 19, 2017
US Autoforce
2570 Zeppelin Rd. South Pond (SP)

Eric Gunderson, P.E.

RPA Treatment Type: Conveyance (C),
Volume (V), or Permeable Pavement (PP)

UD-BMP (Version 3.06, November 2016)

UD-IRF South Pond.xlsm, IRF 6/19/2017, 5:30 PM



Project:

Basin ID:

Depth Increment = 0.1 ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 14 0.000

Selected BMP Type = EDB -- 0.10 -- -- -- 15 0.000 1 0.000

Watershed Area = 8.24 acres -- 0.20 -- -- -- 15 0.000 3 0.000

Watershed Length = 780 ft -- 0.30 -- -- -- 15 0.000 4 0.000

Watershed Slope = 0.008 ft/ft -- 0.40 -- -- -- 15 0.000 6 0.000

Watershed Imperviousness = 70.00% percent -- 0.50 -- -- -- 15 0.000 7 0.000

Percentage Hydrologic Soil Group A = 100.0% percent -- 0.60 -- -- -- 15 0.000 9 0.000

Percentage Hydrologic Soil Group B = 0.0% percent -- 0.70 -- -- -- 15 0.000 10 0.000

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- 0.80 -- -- -- 15 0.000 12 0.000

Desired WQCV Drain Time = 40.0 hours -- 0.90 -- -- -- 15 0.000 13 0.000

Location for 1-hr Rainfall Depths = Castle Pines - City Office -- 1.00 -- -- -- 15 0.000 15 0.000

Water Quality Capture Volume (WQCV) = 0.189 acre-feet -- 1.10 -- -- -- 15 0.000 16 0.000

Excess Urban Runoff Volume (EURV) = 0.731 acre-feet -- 1.20 -- -- -- 15 0.000 18 0.000

2-yr Runoff Volume (P1 = 1.19 in.) = 0.504 acre-feet 1.19 inches -- 1.30 -- -- -- 15 0.000 19 0.000

5-yr Runoff Volume (P1 = 1.51 in.) = 0.661 acre-feet 1.51 inches -- 1.40 -- -- -- 15 0.000 21 0.000

10-yr Runoff Volume (P1 = 1.75 in.) = 0.797 acre-feet 1.75 inches -- 1.50 -- -- -- 15 0.000 22 0.001

25-yr Runoff Volume (P1 = 1.72 in.) = 0.823 acre-feet inches -- 1.60 -- -- -- 15 0.000 24 0.001

50-yr Runoff Volume (P1 = 2.01 in.) = 1.007 acre-feet inches -- 1.70 -- -- -- 15 0.000 25 0.001

100-yr Runoff Volume (P1 = 2.52 in.) = 1.327 acre-feet 2.52 inches -- 1.80 -- -- -- 16 0.000 27 0.001

500-yr Runoff Volume (P1 = 3.07 in.) = 1.740 acre-feet inches -- 1.90 -- -- -- 16 0.000 28 0.001

Approximate 2-yr Detention Volume = 0.477 acre-feet -- 2.00 -- -- -- 16 0.000 30 0.001

Approximate 5-yr Detention Volume = 0.627 acre-feet -- 2.10 -- -- -- 16 0.000 31 0.001

Approximate 10-yr Detention Volume = 0.748 acre-feet -- 2.20 -- -- -- 16 0.000 33 0.001

Approximate 25-yr Detention Volume = 0.770 acre-feet -- 2.30 -- -- -- 16 0.000 35 0.001

Approximate 50-yr Detention Volume = 0.879 acre-feet -- 2.40 -- -- -- 16 0.000 36 0.001

Approximate 100-yr Detention Volume = 1.071 acre-feet -- 2.50 -- -- -- 16 0.000 38 0.001

-- 2.60 -- -- -- 16 0.000 39 0.001

Stage-Storage Calculation -- 2.80 -- -- -- 40 0.001 45 0.001

Zone 1 Volume (WQCV) = 0.189 acre-feet -- 2.90 -- -- -- 158 0.004 53 0.001

Select Zone 2 Storage Volume (Optional) = acre-feet -- 3.00 -- -- -- 169 0.004 71 0.002

Select Zone 3 Storage Volume (Optional) = acre-feet -- 3.10 -- -- -- 249 0.006 90 0.002

Total Detention Basin Volume = 0.189 acre-feet -- 3.20 -- -- -- 313 0.007 117 0.003

Initial Surcharge Volume (ISV) = user ft 3̂ -- 3.30 -- -- -- 479 0.011 160 0.004

Initial Surcharge Depth (ISD) = user ft -- 3.40 -- -- -- 593 0.014 208 0.005

Total Available Detention Depth (Htotal) = user ft -- 3.50 -- -- -- 716 0.016 279 0.006
Depth of Trickle Channel (HTC) = user ft -- 3.60 -- -- -- 834 0.019 348 0.008

Slope of Trickle Channel (STC) = user ft/ft -- 3.70 -- -- -- 947 0.022 436 0.010

Slopes of Main Basin Sides (Smain) = user H:V -- 3.80 -- -- -- 1,065 0.024 546 0.013

Basin Length-to-Width Ratio (RL/W) = user -- 3.90 -- -- -- 1,167 0.027 646 0.015

-- 4.00 -- -- -- 1,264 0.029 779 0.018

Initial Surcharge Area (AISV) = user ft 2̂ -- 4.10 -- -- -- 1,355 0.031 897 0.021

Surcharge Volume Length (LISV) = user ft -- 4.20 -- -- -- 1,441 0.033 1,036 0.024

Surcharge Volume Width (W ISV) = user ft -- 4.30 -- -- -- 1,508 0.035 1,198 0.027

Depth of Basin Floor (HFLOOR) = user ft -- 4.40 -- -- -- 1,573 0.036 1,336 0.031

Length of Basin Floor (LFLOOR) = user ft -- 4.50 -- -- -- 1,639 0.038 1,512 0.035

Width of Basin Floor (WFLOOR) = user ft -- 4.60 -- -- -- 1,705 0.039 1,662 0.038

Area of Basin Floor (AFLOOR) = user ft 2̂ -- 4.70 -- -- -- 1,773 0.041 1,836 0.042

Volume of Basin Floor (VFLOOR) = user ft 3̂ -- 4.80 -- -- -- 1,841 0.042 2,034 0.047

Depth of Main Basin (HMAIN) = user ft -- 4.90 -- -- -- 1,910 0.044 2,203 0.051

Length of Main Basin (LMAIN) = user ft -- 5.00 -- -- -- 1,980 0.045 2,416 0.055

Width of Main Basin (WMAIN) = user ft -- 5.10 -- -- -- 2,051 0.047 2,597 0.060

Area of Main Basin (AMAIN) = user ft 2̂ -- 5.20 -- -- -- 2,122 0.049 2,805 0.064

Volume of Main Basin (VMAIN) = user ft 3̂ -- 5.30 -- -- -- 2,195 0.050 3,042 0.070

Calculated Total Basin Volume (Vtotal) = user acre-feet -- 5.40 -- -- -- 2,268 0.052 3,243 0.074
-- 5.50 -- -- -- 2,342 0.054 3,496 0.080
-- 5.60 -- -- -- 2,417 0.055 3,710 0.085
-- 5.70 -- -- -- 2,493 0.057 3,954 0.091
-- 5.80 -- -- -- 2,569 0.059 4,232 0.097
-- 5.90 -- -- -- 2,647 0.061 4,467 0.103
-- 6.00 -- -- -- 2,725 0.063 4,762 0.109
-- 6.10 -- -- -- 2,804 0.064 5,010 0.115
-- 6.20 -- -- -- 2,884 0.066 5,294 0.122
-- 6.30 -- -- -- 2,979 0.068 5,616 0.129
-- 6.40 -- -- -- 3,075 0.071 5,888 0.135
-- 6.50 -- -- -- 3,173 0.073 6,231 0.143
-- 6.60 -- -- -- 3,272 0.075 6,520 0.150
-- 6.70 -- -- -- 3,373 0.077 6,852 0.157
-- 6.80 -- -- -- 3,476 0.080 7,228 0.166
-- 6.90 -- -- -- 3,580 0.082 7,545 0.173
-- 7.00 -- -- -- 3,686 0.085 7,944 0.182
-- 7.10 -- -- -- 3,794 0.087 8,280 0.190
-- 7.20 -- -- -- 3,903 0.090 8,664 0.199
-- 7.30 -- -- -- 4,013 0.092 9,099 0.209
-- 7.40 -- -- -- 4,126 0.095 9,464 0.217
-- 7.50 -- -- -- 4,240 0.097 9,924 0.228
-- 7.60 -- -- -- 4,355 0.100 10,310 0.237
-- 7.70 -- -- -- 4,472 0.103 10,750 0.247
-- 7.80 -- -- -- 4,591 0.105 11,248 0.258
-- 7.90 -- -- -- 4,711 0.108 11,666 0.268
-- 8.00 -- -- -- 4,833 0.111 12,190 0.280
-- 8.10 -- -- -- 4,957 0.114 12,630 0.290
-- 8.20 -- -- -- 5,550 0.127 13,150 0.302
-- 8.30 -- -- -- 5,723 0.131 13,769 0.316
-- 8.40 -- -- -- 5,861 0.135 14,289 0.328
-- 8.50 -- -- -- 5,994 0.138 14,941 0.343
-- 8.60 -- -- -- 6,128 0.141 15,486 0.356
-- 8.70 -- -- -- 6,260 0.144 16,104 0.370
-- 8.80 -- -- -- 6,391 0.147 16,799 0.386
-- 8.90 -- -- -- 6,522 0.150 17,379 0.399
-- 9.00 -- -- -- 6,654 0.153 18,103 0.416
-- 9.10 -- -- -- 6,787 0.156 18,708 0.429
-- 9.20 -- -- -- 6,917 0.159 19,391 0.445
-- 9.30 -- -- -- 7,044 0.162 20,159 0.463
-- 9.40 -- -- -- 7,171 0.165 20,798 0.477
-- 9.50 -- -- -- 7,177 0.165 21,587 0.496
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

Optional User Override
1-hr Precipitation

Total detention volume
is less than 100-year
volume.

Volume
(ft 3̂)

Volume
(ac-ft)

Area
(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional
Override

Area (ft 2̂)
Length

(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area
(ft 2̂)

Width
(ft)

2570 Zeppelin Road Conceptual Lot 2 Design

UD-Detention, Version 3.07 (February 2017)

Example Zone Configuration (Retention Pond)

UD-Detention_v3.07_AutoForce Lot 2.xlsm, Basin 6/15/2017, 2:58 PM
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Applicable Equations:
Lp = (1/2tanΘ)(At/Yt-D)
At = Q/V
Θ = tan-1(1/(2*ExpansionFactor))
W = 2(LptanΘ)+D
T = 2D50

Assumptions
Maximum Major Event Velocity is 7fps for FES outletting into trickle channels

Input parameters:
Description Variable Input Unit
Width of the conduit (use diameter for circular conduits), D: 3.00 ft
HGL Elevation 97.65 ft
Invert Elevation 97.00 ft
Tailwater depth (ft), Yt: 0.65 ft
Expansion angle of the culvert flow Θ: 0.62 radians
Design discharge (cfs)* Q: 25.11 cfs
Froude Number F r 0.78 Subcritical
Unitless Variables for Tables:

For Figure 9-35 Q/D2.5 1.61
For Figure 9-35 Yt/D 0.22
For Figure 9-38 Q/D1.5 4.83
For Figure 9-38 Yt/D 0.22

Allowable non-eroding velocity in the downstream channel (ft/sec) V: 5 ft/sec
Expansion Factor (Figure 9-35), 1/(2tan(θ)) 0.7

Solve for:
Description Variable Output Unit
1. Required area of flow at allowable velocity (ft2) At: 5.02 ft2

2. Length of Protection Lp: 3.31 ft
Lp < 3D? Yes
Lpmin: 9.00 ft

3. Width of downstream riprap protection W: 16.00 ft
4. Rip Rap Type (Figure 9-38) - L
5. Rip Rap Size (Figure 8-34) D50: 9 inches

Rip Rap Summary
Length Lp 9.00 ft
Width W 16.00 ft
Size D50 9 inches
Type - L -
Thickness T 18 inches

Equation 9-15 per USDCM

Rip-Rap Calculation
North Pond - Emergency Overflow

Equation 9-11 per USCDM
Equation 9-12 per USDCM
Equation 9-13 per USDCM
Equation 9-14 per USDCM
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Applicable Equations:
Lp = (1/2tanΘ)(At/Yt-D)
At = Q/V
Θ = tan-1(1/(2*ExpansionFactor))
W = 2(LptanΘ)+D
T = 2D50

Assumptions
Maximum Major Event Velocity is 7fps for FES outletting into trickle channels

Input parameters:
Description Variable Input Unit
Width of the conduit (use diameter for circular conduits), D: 4.00 ft
HGL Elevation 96.75 ft
Invert Elevation 96.00 ft
Tailwater depth (ft), Yt: 0.75 ft
Expansion angle of the culvert flow Θ: 0.62 radians
Design discharge (cfs)* Q: 30.83 cfs
Froude Number F r 0.50 Subcritical
Unitless Variables for Tables:

For Figure 9-35 Q/D2.5 0.96
For Figure 9-35 Yt/D 0.19
For Figure 9-38 Q/D1.5 3.85
For Figure 9-38 Yt/D 0.19

Allowable non-eroding velocity in the downstream channel (ft/sec) V: 5 ft/sec
Expansion Factor (Figure 9-35), 1/(2tan(θ)) 0.7

Solve for:
Description Variable Output Unit
1. Required area of flow at allowable velocity (ft2) At: 6.17 ft2

2. Length of Protection Lp: 2.95 ft
Lp < 3D? Yes
Lpmin: 12.00 ft

3. Width of downstream riprap protection W: 18.00 ft
4. Rip Rap Type (Figure 9-38) - L
5. Rip Rap Size (Figure 8-34) D50: 9 inches

Rip Rap Summary
Length Lp 12.00 ft
Width W 18.00 ft
Size D50 9 inches
Type - L -
Thickness T 18 inches

Equation 9-15 per USDCM

Rip-Rap Calculation
South Pond - Emergency Overflow

Equation 9-11 per USCDM
Equation 9-12 per USDCM
Equation 9-13 per USDCM
Equation 9-14 per USDCM
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Applicable Equations:
Lp = (1/2tanΘ)(At/Yt-D)
At = Q/V
Θ = tan-1(1/(2*ExpansionFactor))
W = 2(LptanΘ)+D
T = 2D50

Assumptions
Maximum Major Event Velocity is 7fps for FES outletting into trickle channels

Input parameters:
Description Variable Input Unit
Width of the conduit (use diameter for circular conduits), D: 2.00 ft
HGL Elevation 92.79 ft
Invert Elevation 91.58 ft
Tailwater depth (ft), Yt: 1.21 ft
Expansion angle of the culvert flow Θ: 0.62 radians
Design discharge (cfs)* Q: 18.60 cfs
Froude Number F r 0.95 Subcritical
Unitless Variables for Tables:

For Figure 9-35 Q/D2.5 3.29
For Figure 9-35 Yt/D 0.61
For Figure 9-38 Q/D1.5 6.58
For Figure 9-38 Yt/D 0.61

Allowable non-eroding velocity in the downstream channel (ft/sec) V: 5 ft/sec
Expansion Factor (Figure 9-35), 1/(2tan(θ)) 0.7

Solve for:
Description Variable Output Unit
1. Required area of flow at allowable velocity (ft2) At: 3.72 ft2

2. Length of Protection Lp: 0.75 ft
Lp < 3D? Yes
Lpmin: 6.00 ft

3. Width of downstream riprap protection W: 11.00 ft
4. Rip Rap Type (Figure 9-38) - L
5. Rip Rap Size (Figure 8-34) D50: 9 inches

Rip Rap Summary
Length Lp 6.00 ft
Width W 11.00 ft
Size D50 9 inches
Type - L -
Thickness T 18 inches

Equation 9-15 per USDCM

Rip-Rap Calculation
ST C-FES 1

Equation 9-11 per USCDM
Equation 9-12 per USDCM
Equation 9-13 per USDCM
Equation 9-14 per USDCM
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Applicable Equations:
Lp = (1/2tanΘ)(At/Yt-D)
At = Q/V
Θ = tan-1(1/(2*ExpansionFactor))
W = 2(LptanΘ)+D
T = 2D50

Assumptions
Maximum Major Event Velocity is 7fps for FES outletting into trickle channels

Input parameters:
Description Variable Input Unit
Width of the conduit (use diameter for circular conduits), D: 2.50 ft
HGL Elevation 91.47 ft
Invert Elevation 89.59 ft
Tailwater depth (ft), Yt: 1.88 ft
Expansion angle of the culvert flow Θ: 0.62 radians
Design discharge (cfs)* Q: 30.30 cfs
Froude Number F r 0.79 Subcritical
Unitless Variables for Tables:

For Figure 9-35 Q/D2.5 3.07
For Figure 9-35 Yt/D 0.75
For Figure 9-38 Q/D1.5 7.67
For Figure 9-38 Yt/D 0.75

Allowable non-eroding velocity in the downstream channel (ft/sec) V: 5 ft/sec
Expansion Factor (Figure 9-35), 1/(2tan(θ)) 0.7

Solve for:
Description Variable Output Unit
1. Required area of flow at allowable velocity (ft2) At: 6.06 ft2

2. Length of Protection Lp: 0.51 ft
Lp < 3D? Yes
Lpmin: 7.50 ft

3. Width of downstream riprap protection W: 13.00 ft
4. Rip Rap Type (Figure 9-38) - L
5. Rip Rap Size (Figure 8-34) D50: 9 inches

Rip Rap Summary
Length Lp 8.00 ft
Width W 13.00 ft
Size D50 9 inches
Type - L -
Thickness T 18 inches

Equation 9-15 per USDCM

Rip-Rap Calculation
ST D FES-1

Equation 9-11 per USCDM
Equation 9-12 per USDCM
Equation 9-13 per USDCM
Equation 9-14 per USDCM



Kimley-Horn & Associates, Inc. Opinion of Probable Construction Cost

Client: SCANNELL PROPERTIES, LLC Date: 6/22/2017
Project: US Auto Force, 2570 Zeppelin Road Prepared By: JJM
KHA No.: 096441002 Checked By: EJG

Sheet: 1 of 1

Item No. Item Description Quantity Unit Unit Price Item Cost

Private Storm Sewer
1 24" RCP 747 LF $100.00 $74,700
2 30" RCP 248 LF $125.00 $31,000

12" PVC Pipe 11,611 LF $75.00 $870,825
3 CDOT Type C Inlet 3 EA $1,500.00 $4,500
4 COS Type R 5' Inlet 3 EA $2,500.00 $7,500
5 12"x12" Nyloplast Area Drain Inlet 5 EA $200.00 $1,000
6 Concrete Forebay 2 EA $7,500.00 $15,000
7 Concrete Outlet Structure 2 EA $10,000.00 $20,000
8 24" Concrete Flared End Section 1 EA $225.00 $225
9 30" Concrete Flared End Section 1 EA $250.00 $250
10 Concrete Trickle Channel 100 LF $10.00 $1,000

Subtotal: $1,026,000
Contingency (%,+/-) 10% $102,600
Project Total: $1,128,600

Basis for Cost Projection:

Design Engineer:

Eric Gunderson
Registered Professional Engineer, State of Colorado No. 49487

This OPC is not intended for basing financial decisions, or securing funding. Review all notes and assumptions. Since Kimley-Horn & Associates, Inc.
has no control over the cost of labor, materials, equipment, or services furnished by others, or over methods of determining price, or over competitive
bidding or market conditions, any and all opinions as to the cost herein, including but not limited to opinions as to the costs of construction materials,
shall be made on the basis of experience and best available data. Kimley-Horn & Associates, Inc. cannot and does not guarantee that proposals,
bids, or actual costs will not vary from the opinions on costs shown herein.  The total costs and other numbers in this Opinion of Probable Cost have
been rounded.

No Design Completed

Preliminary Design

Final Design



Soil Map—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/1/2017
Page 1 of 3
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 14, Sep 23, 2016

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 15, 2011—Jun
17, 2014

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

Soil Map—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/1/2017
Page 2 of 3



Map Unit Legend

El Paso County Area, Colorado (CO625)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

8 Blakeland loamy sand, 1 to 9
percent slopes

160.3 57.6%

95 Truckton loamy sand, 1 to 9
percent slopes

118.2 42.4%

Totals for Area of Interest 278.5 100.0%

Soil Map—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/1/2017
Page 3 of 3



El Paso County Area, Colorado

95—Truckton loamy sand, 1 to 9 percent slopes

Map Unit Setting
National map unit symbol: 36bd
Elevation: 6,000 to 7,000 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Truckton and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Truckton

Setting
Landform: Flats, hills
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock

and/or arkosic residuum weathered from sedimentary rock

Typical profile
A - 0 to 8 inches: loamy sand
Bt - 8 to 24 inches: sandy loam
C - 24 to 60 inches: coarse sandy loam

Properties and qualities
Slope: 1 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High

(1.98 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: Sandy Foothill (R049BY210CO)
Hydric soil rating: No

Map Unit Description: Truckton loamy sand, 1 to 9 percent slopes---El Paso County Area,
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/5/2017
Page 1 of 2



Minor Components

Other soils
Percent of map unit: 
Hydric soil rating: No

Pleasant
Percent of map unit: 
Landform: Depressions
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 14, Sep 23, 2016

Map Unit Description: Truckton loamy sand, 1 to 9 percent slopes---El Paso County Area,
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/5/2017
Page 2 of 2



El Paso County Area, Colorado

8—Blakeland loamy sand, 1 to 9 percent slopes

Map Unit Setting
National map unit symbol: 369v
Elevation: 4,600 to 5,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Blakeland and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Blakeland

Setting
Landform: Flats, hills
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sedimentary rock and/or

eolian deposits derived from sedimentary rock

Typical profile
A - 0 to 11 inches: loamy sand
AC - 11 to 27 inches: loamy sand
C - 27 to 60 inches: sand

Properties and qualities
Slope: 1 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to

very high (5.95 to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: Sandy Foothill (R049BY210CO)
Hydric soil rating: No

Map Unit Description: Blakeland loamy sand, 1 to 9 percent slopes---El Paso County Area,
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/5/2017
Page 1 of 2



Minor Components

Other soils
Percent of map unit: 
Hydric soil rating: No

Pleasant
Percent of map unit: 
Landform: Depressions
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 14, Sep 23, 2016

Map Unit Description: Blakeland loamy sand, 1 to 9 percent slopes---El Paso County Area,
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/5/2017
Page 2 of 2
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City Of Colorado Springs

Copyright © 2017 City of Colorado Springs on behalf of the Colorado Springs Utilities. All rights reserved. This work, and/or the data contained heron, may not be modified, republished, 
used to prepare derivative works or commercially exploited in any manner without the prior express written consent of the City of Colorado Springs. This work was prepared utilizing the best 
data available at the time of creation. Neither the City of Colorado Springs, the Colorado Springs Utilities, nor any of their employees makes any warranty, express or implied, or assumes 
any legal liability or responsbility for accuracy, completeness, or usefulness of any data contained hereon. The City of Colorado Springs, Colorado Springs Utilities, and their employees 
explicitly disclaim any responsibility for the data contained hereon.
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Final Drainage Report, June 22, 2017
Broadview Business Park Filing No. 5, 2570 Zeppelin Road, Colorado Springs, CO

17

SITE DRAINAGE MAP AND PLANS
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COLORADO SPRINGS REVIEW

COLORADO SPRINGS GENERAL NOTE

DESIGN
 POINT

BASIN
DESIGNATION

BASIN AREA
(ACRES)

DIRECT 5-YR
RUNOFF (CFS)

DIRECT 100-YR
RUNOFF (CFS)

CUMULATIVE 5-
YR RUNOFF (CFS)

CUMULATIVE 100-
YR RUNOFF (CFS)

E1 E1 9.66 0.71 10.96 0.71 10.96

E2 E2 4.26 0.31 4.83 0.31 4.83
E3 E3 3.98 2.82 8.20 2.82 8.20

SUMMARY - EXISTING RUNOFF TABLE
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C1.10

LEGEND

NORTH

COLORADO SPRINGS REVIEW

COLORADO SPRINGS GENERAL NOTE

DESIGN
 POINT

BASIN
DESIGNATION

BASIN AREA
(ACRES)

DIRECT 5-YR
RUNOFF (CFS)

DIRECT 100-YR
RUNOFF (CFS)

CUMULATIVE 5-
YR RUNOFF (CFS)

CUMULATIVE 100-
YR RUNOFF (CFS)

A1 A1 1.70 0.13 1.93 0.13 1.93

A2 A2 0.49 1.28 2.48 4.56 8.32

A3 A3 0.64 2.67 4.75 10.43 18.74

A4 A4 0.51 1.38 2.62 16.74 30.83

A5 A5 0.20 0.02 0.26 0.02 0.26

A6 A6 0.75 2.39 4.46 15.17 27.87

A7 A7 0.58 1.85 3.47 9.53 17.63

A8 A8 1.08 4.35 7.78 7.68 14.16

A9 A9 0.25 0.09 0.41 0.12 0.66

A10 A10 0.15 0.01 0.20 0.01 0.20

R1 R1 0.75 3.20 5.68 3.20 5.68

R2 R2 0.75 3.20 5.68 3.20 5.68

R3 R3 0.75 3.20 5.68 3.20 5.68

R4 R4 0.75 3.20 5.68 3.20 5.68

OS1 OS1 0.25 0.02 0.35 0.02 0.35

OS2 OS2 0.05 0.26 0.45 0.26 0.45

OS3 OS3 4.26 11.72 21.80 11.72 21.80
OS4 OS4 3.98 10.94 20.36 10.94 20.36

SUMMARY - PROPOSED RUNOFF TABLE
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C1.11

LEGEND

NORTH

COLORADO SPRINGS REVIEW

COLORADO SPRINGS GENERAL NOTE

DESIGN
 POINT

BASIN
DESIGNATION

BASIN AREA
(ACRES)

DIRECT 5-YR
RUNOFF (CFS)

DIRECT 100-YR
RUNOFF (CFS)

CUMULATIVE 5-
YR RUNOFF (CFS)

CUMULATIVE 100-
YR RUNOFF (CFS)

A1 A1 1.70 0.13 1.93 0.13 1.93

A2 A2 0.49 1.28 2.48 4.56 8.32

A3 A3 0.64 2.67 4.75 10.43 18.74

A4 A4 0.51 1.38 2.62 16.74 30.83

A5 A5 0.20 0.02 0.26 0.02 0.26

A6 A6 0.75 2.39 4.46 15.17 27.87

A7 A7 0.58 1.85 3.47 9.53 17.63

A8 A8 1.08 4.35 7.78 7.68 14.16

A9 A9 0.25 0.09 0.41 0.12 0.66

A10 A10 0.15 0.01 0.20 0.01 0.20

R1 R1 0.75 3.20 5.68 3.20 5.68

R2 R2 0.75 3.20 5.68 3.20 5.68

R3 R3 0.75 3.20 5.68 3.20 5.68

R4 R4 0.75 3.20 5.68 3.20 5.68

OS1 OS1 0.25 0.02 0.35 0.02 0.35

OS2 OS2 0.05 0.26 0.45 0.26 0.45

OS3 OS3 4.26 11.72 21.80 11.72 21.80
OS4 OS4 3.98 10.94 20.36 10.94 20.36

SUMMARY - PROPOSED RUNOFF TABLE
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