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Final 
Drainage 
Report

The purpose of this Final Drainage Report is to identify drainage patterns and quantities within and
affecting the proposed  The Townhomes at Bradley Crossroads project located in Lot 1A, Bradley
Crossroads Filing No. 1B. This project is the development of the existing platted lot having an area of
approximately 5.24± Acres with a multi-family use.  The report will  “identify  specific  solutions to
problems on-site and off-site resulting from the proposed project.1 The report and included maps
present  results  of  hydrologic  and  drainage  facilities  analyses.   The  report  will  discuss  the
recommended drainage improvements to the site and identify drainage requirements relative to the
proposed project.  This report has been prepared and submitted in accordance with the requirements
of the El Paso County land development approval process.  An Appendix is included with this report
with pertinent calculations and graphs used in the drainage analyses and design.

1   General Location and Description

1.1   Location

The proposed  The Townhomes at  Bradley Crossroads site  is  located within the southeast  one-
quarter of Section 2, Township 15 South, Range 66 west of the 6th principal meridian in El Paso
County, Colorado.  The 5.24± acre site is situated south of Bradley Road and west of Main Street
(Hancock Expressway)  in the Security-Widefield  area.   The proposed site  is  platted as  Lot  1A,
Bradley Crossroad, Filing No. 1B.  A Vicinity Map is included in the Appendix.  

Lincoln Commons Townhomes, zoned PUD CAD-O (Planned Unit Development, Commercial Airport
Development District), is adjacent to the property to the west and contains a developed townhome
community.  Undeveloped Lots 2A, 3A, 4A, 5A, Bradley Crossroads Filing No. 1A, zoned CC CAD-O
(Commercial Community, Commercial Airport Development District), are adjacent to the site along
the north and east sides.  Lot 7A, Bradley Crossroads Filing No. 1A, zoned CC CAD-O (Commercial
Community, Commercial Airport Development District), containing a car wash, adjoins the site on the
southeast edge.  Gladiator Drive is adjacent along the south side of the site.  The north and east
sides of the site have existing paved private roadways that are shared by the adjoining developed
and undeveloped lots. 

1.2   Description of Property

The  The Townhomes at  Bradley Crossroads project  contains  5.24± acres  and is  zoned RM-30
(Residential Multi-Dwelling). The property contains no structures, but has a paved private roadways
along the north and east sides for access.  Utilities also exist around the perimeter of the site, which
are available for extension as part of the development of the site.   

The site is covered with native prairie grasses and weeds in fair to good condition.  There are also
small trees and brush scattered throughout the site.  The existing site topography exhibits only a
moderate amount of relief, but slopes to the south at grades ranging from 0.5% to 1%.  There are
areas  of  small  mounds  and  depressions  throughout  the  site.   The  south  edge  of  the  site  is
encumbered by utility and drainage easements and contains existing storm drain and water mains.  

1 DCM
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2 Final Drainage Report

There are no major drainageways in the  The Townhomes at Bradley Crossroads site.  All  storm
runoff flows south and then west to the southwest corner of the site.  These flows are captured in
existing storm drain inlets and are conveyed by pipe to the existing storm drain detention pond
located  at  the  southwest  corner  of  adjacent  Lincoln  Commons  Townhomes.   This  pond  was
designed and constructed to accommodate flows from this site.  

The site is located in the Little Johnson Basin and is part of the Little Johnson/Security Creek Basin
Planning Study by Kiowa Engineering Corporation dated April 1988.

According to the National Resource Conservation Service, the dominant soil in the immediate area of
the  The  Townhomes  at  Bradley  Crossroads site  is  Blakeland  loamy  sand (map  unit  8).  The
Blakeland loamy sand is typically deep and somewhat excessively drained.  Permeability is rapid,
surface runoff is slow, and the hazard of erosion is moderate.  Blakeland loamy sand is classified as
being part of Hydrologic Soil Group A.  A portion of the Soil Map and data tables from the National
Cooperative Soil Survey and relevant Official Soil Series Descriptions (OSD) are included in the
Appendix.2 3

The current Flood Insurance Study of  the region includes Flood Insurance Rate Maps (FIRMs),
effective  December  7,  2018.  4 5  The  project  site  is  included  in  Community  Panel  Number
08041C0763 G of the FIRMs for El Paso County, Colorado. No portion of the site lies within FEMA
designated Special Flood Hazard Areas (SFHAs). An excerpt of the current FEMA Flood Insurance
Rate Maps with the site delineated is included in the Appendix.  

A new multi-family residential development will be constructed on the site.  The proposed buildings
will be accessed by paved drives and walkways.  The southern portion of the site will remain open
space to preserve the existing utility and drainage easements.  The development will include a new
buildings, paved parking, paved drives, landscaping and recreational open area.  The site will drain
to the southwest corner of the site, as in existing conditions, and the flows will enter the existing
detention pond in the adjacent Lincoln Commons Townhomes site. 

2   Drainage Basins and Sub-Basins

2.1   Major Basin Descriptions

The  Townhomes  at  Bradley  Crossroads site  is  located  in  the  Little  Johnson  Drainage  Basin
(FOFO3200) in the Security/Widefield area of El Paso County, which contains properties in both City
of Colorado Springs and unincorporated El Paso County jurisdictions. The basin is a studied basin
with an approved and operative Drainage Basin Planning Study (DBPS).  The Basin stretches for
approximately 17 miles on the east side of Colorado Springs and drains from northeast to southwest
into Fountain Creek at a point just north of the crossing of Interstate 25 and US Highway 85-87.  The
site is located in the southeastern portion of the Little Johnson Drainage Basin, in the East Fork sub-
area and eventually drains into the East Fork of Sand Creek.  A copy of a portion of the “Drainage
Area  Identification  Study”  map,  showing  the  site  location  within  the  Basin  is  included  in  the
Appendix. 6    

The Drainage Basin Planning Study for the Little Johnson Drainage Basin was completed in 1988 by
Kiowa Engineering Corporation.7  The site is contained within sub-basin 24, located just upstream of
Design Point No. 11, as indicated in the 1988 report.  There are not drainage improvements noted in
the DBPS for the site.

Other previously prepared and approved drainage reports were reviewed in this drainage study and
are referenced in this report including:

2 WSS
3 OSD
4 FIS
5 FIRM, Map No. 08041C0763 G
6 Drain. Area Ident. Study
7 1988 DBPS
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Drainage Basins and Sub-Basins 3

– Final  Drainage  Report  and  Plan  for  Lincoln  Plaza  Subdivision  Filing  No.  2  by  Leigh
Whitehead and Associates, Inc., dated March 2001.8  This report studied existing conditions
for the proposed site and the Lincoln Commons to the west.  This report is referenced by
later reports for the site by Westworks Engineering and Terra Nova Engineering.

– Preliminary/Final  Drainage  Report  for  Lincoln  Plaza  Subdivision  No.  2  by  WestWorks
Engineering, dated August 2004.9  This report studied the area of this current site together
with  the  Lincoln  Commons  area  to  the  west.   The  site  was  considered  in  commercial
developed characteristics and to drain to a pond in the Lincoln Commons property. 

– Final Drainage Report for Lincoln Commons by WestWorks Engineering revised July 25,
2007.  This report included this subject site and adjacent property as an offsite contributing
basin in the fully developed condition, generating Q5=34 cfs and Q100=68 cfs which drains to
the Lincoln Common Townhomes water quality and storm detention pond.10  Construction
plans for Lincoln Commons Townhomes were approved and the project was constructed
with the pond in 2016-2018.  

– Final Drainage Report for Lots1 Thru 6, Bradley Crossroads, El Paso County, Colorado by
Terra Nova Engineering, Inc. revised November 2008.11   This report includes this subject
site as mini-storage in a 100% paved condition.  Developed flows are shown draining to the
southwest corner of the site and entering the existing Stormwater pond in adjacent Lincoln
Commons Townhomes.12 

2.2   Sub-Basin Description

2.2.1   General Existing Conditions
The site and existing sub-basin historically drains from northeast to southwest with slopes of 1% to
2%.  The site was studied by Terra Nova Engineering Inc. in previous drainage reports noted above.
Historic  conditions  are  documented in  those prior  reports  and incorporated by  reference in  this
analysis.  

2.2.2   Existing Drainage Patterns (Off-Site)
Off-site drainage flows enter the north edge of the The Townhomes at Bradley Crossroads property
from two off-site drainage basins located north of the site.   These are both part of  the  Bradley
Crossroads Filing No. 1A subdivision and both undeveloped at this time.  These basins drain into the
existing paved private drive located along the north boundary of the site. These flows drain through
the site to the southwest corner.  An additional offsite basin is located on the east edge of the site
and consists of a portion the existing paved drive which currently drains west into the site.

2.2.3   Existing Drainage Patterns (On-Site) 
The existing site is undeveloped, except for the existing paved access drives on the north and east
edges.  The site drains to the southwest corner and the flows are collected and directed to the
existing detention pond in Lincoln Commons.       

3   Drainage Design Criteria

3.1   Development Criteria Reference

This Final Drainage Report for The Townhomes at Bradley Crossroads has been prepared according
to the report guidelines presented in the latest edition of El Paso County Drainage Criteria Manual
(DCM)13.   The County has also adopted portions of the City of Colorado Springs Drainage Criteria
Manual Volumes 1 and 2, especially concerning the calculation of rainfall runoff flow rates.14 15 The

8 LP FDR
9 LP2 FDR
10 LC FDR
11 BC FDR
12 BC FDR
13 DCM Section 4.3 and Section 4.4
14 CS DCM Vol 1
15 CS DCM Vol 2
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4 Final Drainage Report

hydrologic analysis is based on a collection of data from the DCM, the NRCS Web Soil Survey16,
Existing topographic data and proposed site plan by by Land Development Consultants, Inc. 

3.2   Hydrologic Criteria

For this  Final Drainage Report, the Rational Method as described in the Drainage Criteria Manual
has been used for all Storm Runoff calculations, as the development and all sub-basins are less than
130 acres in area.  “Colorado Springs Rainfall Intensity Duration Frequency” curves, Figure 6-5 in
the DCM, was used to obtain the design rainfall values; a copy is included in the Appendix.  The
“Overland (Initial)  Flow Equation”  (Eq.  6-8)  in the DCM, and Manning's equation with  estimated
depths were used in time of concentration calculations.  “Runoff Coefficients for Rational Method”,
Table 6-6 in the DCM, was utilized as a guide in estimating runoff coefficient and Percent Impervious
values;  a  copy is  included in  the  Appendix.   Peak  runoff  discharges were calculated for  each
drainage sub-basin for both the 5-year storm event and the 100-year storm event with the Rational
Method formula, (Eq. 6-5) in the DCM.17

4   Drainage Facility Design

4.1   General Concept

The intent of the drainage concept presented in this Final Drainage Report is to maintain the existing
drainage patterns on the site which delivers the site flows to the existing detention pond in adjacent
Lincoln Commons Townhomes site as determined in the previous drainage reports considering this
site and the adjacent properties.  Major and minor storm flows will continue to be safely conveyed
through the site and downstream.  The runoff from all developed areas will  drain to the existing
Extended Detention Basin (EDB).  The existing and proposed private on-site storm drain system will
collect the flow from the various developed on-site sub-basins and convey them to the existing  EDB.
The developed flows will be detained and released to to the downstream drainage system at the
historic flow rates.

The proposed drainage hydrologic conditions are described in more detail below.  Input data and
results for all calculations are included in the Appendix.  A Drainage Maps for the hydrology are also
included in the Appendix.

4.2   Specific Details

4.2.1   Proposed Hydrologic Conditions
Design Point 0 (DP0).  The off-site drainage basin, OS-1 (0.19 acres), will drain to a low point on
the east edge of the site. This flow formerly entered the existing site and continued west into the site.
However, in the developed condition, a new grated Type C inlet will collect the flows which will enter
the existing 24 inch RC Pipe located in the drive. The developed discharges from sub-basin OS-1
are Q5 = 0.8 cfs and Q100 = 1.4 cfs. 

Design Point  1 (DP1).   DP1 is  the  combination of  sub-basins  OS-1,  OS-2,  A1 and A2 at  the
northwest corner of the site where the combined runoff enters the west drain swale from the existing
paved north driveway.

Offsite sub-basin OS-2 (1.02 acres) is located adjacent to the northeast corner of the site and drains
to the existing paved drive along the north edge of the site.  The basin is assumed to be developed
in accordance with the commercial zoning.  The peak flow rates generated by sub-basin OS-2 are Q5

= 3.6 cfs and Q100 = 6.9 cfs.   These flows will travel west in the drive and join additional flows from
sub-basin OS-3.

Offsite sub-basin basin OS-3 (0.81 acres) is located adjacent to the northwest edge of the site and
will contain offsite commercial development in accordance with the existing zoning.  The sub-basin
drains to the southwest and flows enter the existing paved drive with peak runoff rates of Q5 = 3.2 cfs

16 WSS
17 DCM
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Drainage Facility Design 5

and Q100 = 6.0 cfs.  These flows join the runoff from sub-basin OS-2 in the existing paved drive and
are directed to a drainage swale located on the west edge of the subject property by way of an
existing concrete run-down at Design Point 1 (DP1).  

Proposed sub-basin A1 (0.21 acres) consists of half of a proposed townhome building along with
sidewalks and landscaping that drains north to the existing paved drive.  Sub-basin A1 will produce
runoff at peak flow rates of Q5 = 0.5 cfs and Q100 = 1.2 cfs which joins the flows from sub-basin OS-2
and flows west in the drive into sub-basin OS-3.

Proposed sub-basin A2 (0.20 acres) is comprised of building, sidewalk and landscaping area at the
northwest edge of the site.  The flows of sub-basin A2 are Q5 = 0.5 cfs and Q100 = 1.1 cfs which drain
north into the existing paved drive, joining flows from sub-basins OS-2, OS-3 and A1 at DP1.  The
combined discharges at DP 1 are Q5 = 7.3 cfs and Q100 = 14.1 cfs.  The flows enter a drain swale
located along the west edge of the site and continue south through sub-basin A3.

Design Point 2 (DP2).  DP2 is the combination of sub-basins A4 and A5 at the west edge of the site
where the combined runoff enters the west drain swale in sub-basin A3 from a curb opening in the
proposed paved driveway.

Proposed sub-basin A4 (0.34 acres) is comprised of building, drive and landscape area located on
the east side of the site, just to the south of A1.  The discharges from sub-basin A4 are Q5 = 1.3 cfs
and Q100 = 2.5 cfs  which drain west into sub-basin A5. 

Proposed sub-basin A5 (0.28 acres) consists of building, drive and landscape area located on the
east side of the site, just west of A4.  The sub-basin generates storm runoff peak discharges of Q5 =
1.1  cfs  and Q100 =  2.0  cfs.   The sub-basin  also  accepts  the  flows  from sub-basin  A4 and the
combined discharges of Q5 = 2.2 cfs and Q100 = 4.2 cfs enter the west drain swale at DP2 by way of a
2' curb opening.  

Design Point 3 (DP3).  DP3 is the combination of sub-basins OS-2, OS-3, A3, A4 and A5 at the
access road leading to adjacent Lincoln Commons Townhomes to the west in the drain swale at the
west edge of the site. 

Proposed sub-basin A3 (0.20 acres) will consist of the open channel swale on the west edge of the
property.  The sub-basin generates peak discharges of Q5 = 0.1 cfs and Q100 =  0.6 cfs, which drain
south in the swale to DP3.  Sub-basin A3 also collects flows from sub-basins OS-2, OS-3, A4 and A5
with combined discharges of  Q5 = 9.1 cfs and Q100 = 17.9 cfs at DP3 .  5-yer flows cross beneath the
access road in 3 private 12” RC Pipes.  Overflows greater than the 5-year runoff crosses over the
access in a depressed concrete pan and continue south in the drain swale.  

Design Point 4 (DP4).  DP4 is the combination of sub-basins A6 and A7 at the west edge of the site
where  the  combined  runoff  enters  the  west  drain  swale  in  sub-basin  A12  from the  depressed
concrete pan in the proposed paved access driveway.

Proposed sub-basin A6 (0.50 acres) is comprised of building, drive and landscape area located on
the east side of the site, just to the south of A4.  The discharges from sub-basin A6 are Q5 = 1.9 cfs
and Q100 = 3.6 cfs which drain west into sub-basin A7. 

Proposed sub-basin A7 (0.52 acres) consists of building, drive and landscape area located on the
east side of the site, just west of A6.  The sub-basin generates storm runoff peak discharges of Q5 =
1.9  cfs  and Q100 =  3.7  cfs.   The sub-basin  also  accepts  the  flows  from sub-basin  A6 and the
combined discharges of Q5 = 3.6 cfs and Q100 = 6.9 cfs enter the west drain swale at DP4 by way of
the depressed concrete pan at the Lincoln Commons Townhomes access.  

Design Point 5 (DP5).  DP5 is the combination of sub-basins A8 and A9 at the west edge of the site
where the combined runoff enters the west drain swale in sub-basin A12 from a curb opening in the
proposed paved driveway.

Proposed sub-basin A8 (0.33 acres) is comprised of building, drive and landscape area located on
the east side of the site, just to the south of A6.  The discharges from sub-basin A8 are Q5 = 1.3 cfs
and Q100 = 2.4 cfs  which drain west into sub-basin A9. 

61093-FDR-TH at Bradley Crossing.odt



6 Final Drainage Report

Proposed sub-basin A9 (0.28 acres) consists of building, drive and landscape area located on the
east side of the site, just west of A8.  The sub-basin generates storm runoff peak discharges of Q5 =
1.1  cfs  and Q100 =  2.0  cfs.   The sub-basin  also  accepts  the  flows  from sub-basin  A8 and the
combined discharges of Q5 = 2.2 cfs and Q100 = 4.2 cfs enter the west drain swale in sub-basin A12
at DP5 by way of a 2' curb opening.  

Design Point 6 (DP6).  DP6 is the combination of sub-basins A10 and A11 at the west edge of the
site  where the combined runoff enters the west drain swale in sub-basin A12 from a curb opening in
the proposed paved driveway.

Proposed sub-basin A10 (0.49 acres) is comprised of building, drive and landscape area located on
the east side of the site, just to the south of A8.  The discharges from sub-basin A10 are Q5 = 1.9 cfs
and Q100 = 3.6 cfs  which drain west into sub-basin A11. 

Proposed sub-basin A11 (0.38 acres) consists of building, drive and landscape area located on the
east side of the site, just west of A10.  The sub-basin generates storm runoff peak discharges of Q5 =
1.5 cfs and Q100 = 2.8 cfs.   The sub-basin also accepts the flows from sub-basin A10 and the
combined discharges of Q5 = 3.2 cfs and Q100 = 6.1 cfs enter the west drain swale in sub-basin A12
at DP6 by way of a 2' curb opening.  

Design Point 7 (DP7).  DP7 is the combination of sub-basins OS-1, OS-2, A1, A2, A3, A4, A5, A6,
A7, A8, A9, A10, A11 and A12 near the southwest corner of the site where the combined runoff
enters an existing 24” RC Pipe at the downstream end the west drain swale.

Proposed sub-basin A12 (0.11 acres) will consist of the open channel swale on the west edge of the
property.  The sub-basin generates peak discharges of Q5 = 0.1 cfs and Q100 =  0.6 cfs, which drains
south in the swale to DP7.  Sub-basin A3 also collects flows from the upstream sub-basins OS-2,
OS-3 and A1 – A11 (DP1-DP6) with combined discharges of  Q5 = 16.4 cfs and Q100 = 32.0 cfs at
DP7.  5-year flows enter the existing 24” RC Pipe.  Overflows greater than the 5-year continue south
to an existing D-9 grated inlet at DP8 in sub-basin A13.  All these flows are collected in the storm
drain system and continue west in the existing 36” RC Pipe which drains into the existing Lincoln
Commons Townhomes EDB.  

Design Point 8 (DP8).  DP8 consists of sub-basin A13, which drains by surface flow to the west and
is captured in the existing D-9 inlet at the west property boundary.  These flows are combined with
the  flows  from  DP7  and  are  conveyed  to  the  west.  Proposed  sub-basin  A13  (0.15  acres)  is
comprised of building and a significantly sized open landscape area located along the south side of
the just to the south of A10 and A11.  The discharges from sub-basin A13 are Q5 = 1.0 cfs and Q100 =
3.2 cfs.  The combined discharges at DP8 are Q5 = 17.4 cfs and Q100 = 35.3 cfs.

Existing Extended Detention Basin (EDB).  

The  development  of  Lincoln  Commons  and  the  construction  of  Lincoln  Commons  Townhomes
provided for the detention and water quality treatment of the entire Lincoln Commons and Bradley
Crossroads  developments.   The  Final  Drainage  Report  for  Lincoln  Commons  by  WestWorks
Engineering, revised July 25, 2007 calculated the offsite flows from Bradley Crossroads Filing No, 1,
Lots 1-6 to have developed flows of Q5 = 34 cfs and Q100 = 68 cfs.  Those flows combine with the
Lincoln Commons Townhome development, were used to size the detention and water quality basin.
The  Final  Drainage  Report  for  Bradley  Crossroads  Filing  No.  1  Lots  1  –  6  by  Terra  Nova
Engineering, revised November 2008 recalculated the offsite flows going to the EDB to have peak
flow rates of Q5 = 34.2 cfs and Q100 = 61.3 cfs, which is less than the overall capacity of the existing
facility.  This report considers a portion of the Bradley Crossroads site, and revised the developed
flows from the Terra Nova report and determines offsite developed flows entering the EDB to be  Q5

= 31.9 cfs and Q100 = 62.3 cfs.  These revised flows are also lower than the original design flows
used to size the existing EDB.  The existing EDB will provide adequate storm detention and water
quality capacity for the Townhomes at Bradley Crossroads site. Existing EDB is in new condition,
recently verified by M.V.E, Inc. to be constructed in accordance with the approved construction plans
and recently released by El Paso County inspections.
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Drainage Facility Design 7

4.2.2   Proposed Drainage Facilities
The proposed on-site storm drain system will  be owned and maintained by The Townhomes at
Bradley Crossroads.  The pipe system will be 6”, 12” and 18” HDPE material.  The proposed inlets
will be Type 16 combination inlets with concrete boxes and adjustable steel grate and curb openings.
The area inlet will be PVC and non-traffic bearing located in landscaped areas.  The proposed pipe
system discharges into the Full Spectrum Sand Filter Basin, which is designed to detain the WQCV,
EURV and 100-year developed runoff volumes.  The proposed FS Sand Filter Basin has storage
volume of 0.281 acre-feet.  The facility is located in Type A soils and will be full-infiltration type.  The
EURV and 100-year flows will be regulated by a concrete outlet box with steel orifice plate and outlet
pipe.  The facility will have an emergency spillway with 6' bottom width discharging to Western Drive
and protected by riprap lining.

4.3   Erosion Control

During future construction, best management practices (BMP's) for erosion control will be employed
based on the previously referenced City of Colorado Springs Drainage Criteria Manual Volume 2 and
the Erosion Control Plan to minimize erosion from the site.  The BMP's will remain in place until the
site is stabilized with the new hard surfacing or landscape seeding, planting and cover materials.
Also, BMP's will  be utilized as deemed necessary by the contractor, engineer, owner, or County
inspector and are not limited to the measures described on the Erosion Control Plan.

4.4   Water Quality Enhancement Best Management Practices

This development will utilize the existing Extended Detention Basin (EDB) west of the site in Lincoln
Commons Townhomes.   This  existing  EDB was  designed  and  constructed  for  this  purpose as
indicated in the referenced previous drainage reports.  The pond adequately sized for this purpose.
Other drainage facilities in this project consist of rip rap drainage swale on the west side of the site
and minor modifications to the existing surrounding storm drain system.  These facilities will  be
private  and will  be  maintained by  the  development's  homeowners  association.   A  Grading  and
Erosion Control  Plan for  the construction of  the site  has been prepared in accordance with the
provisions  of  the  County's  Engineering  Criteria  Manual.   Placement  of  construction  stormwater
BMP's will as required by the plan will limit soil erosion and deposition by stormwater flowing over
the site.

The  El  Paso  County  Engineering  Criteria  Manual  (Appendix  I,  Section  I.7.2  )  requires  the
consideration of a “Four Step Process for receiving water protection that focuses on reducing runoff
volumes,  treating  the  water  quality  capture  volume  (WQCV),  stabilizing  drainageways,  and
implementing long term source controls”.  The Four Step Process is incorporated in this project and
the elements are discussed below.  

1) Runoff Reduction Practices are employed in this project.  Impervious surfaces have been reduced
as much as practically possible.  The parking lot contains landscape islands and a significant portion
of the south side of the site will remain as pervious lanscaped open space. 

2) All drainage paths on the site are stabilized with pavement or appropriate landscape treatment.
The existing EDB will intercept flows from developed areas.  Additionally, all inflow points willl be
stabilized with rip-rap or concrete protection.

3) The project contains no potentially hazardous uses. All developed areas drain into a proposed a
WQCV BMP.

4) The site is residential in nature and contains no storage of potentially harmful substances or use
of potentially harmful substances.  No Site Specific or Other Source Control BMP's are required.
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8 Final Drainage Report

5   Opinion of Probable Cost for Drainage Facilities

There are no public drainage improvements associated with this project.  Costs for the private non-
reimbursable drainage improvements for this project are listed in the table below:

The Townhomes at Bradley Crossroads Private Drainage Costs (Non-Reimbursable)

Item Quantity Unit Unit Cost Cost

 Storm Sewer Manhole, Box Base 1 EA $8,592 $8,592

 Reinforced Concrete Pipe - 12”” 156 LF $48 $7,488

 Reinforced Concrete Pipe – 36” 4 LF $124 $496

 Flared End Section - 24” 1 EA $325 $325

 Grated Inlet (Type C) 1 EA $3,270 $3,270

     GRAND TOTAL $20,171.00

6   Drainage and Bridge Fees

The site is already platted and replatted.  No additional Drainage or Bridge Fees are due for this
project.

7   Conclusion

This  Final Drainage Report presents existing and proposed drainage conditions for the proposed
The  Townhomes  at  Bradley  Crossroads project.  The  development  will  have  negligible  and
inconsequential  effects  on the existing site  drainage and drainage conditions downstream.  Full
Spectrum Detention and Water Quality treatment will be provided.  The proposed project will not,
with  respect  to  stormwater  runoff,  negatively  impact  the  adjacent  properties  and  downstream
properties.

61093-FDR-TH at Bradley Crossing.odt
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Appendices

1 General Maps and Supporting Data

Vicinity Map
Portion of Flood Insurance Rate Map (FIRMette)
Portion of Drainage Area Identification Study Map
Portion of DBPS Map
NRCS Soil Map and Tables
SCS Soil Type Descriptions
Hydrologic Soil Group Map and Tables
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1 General Maps and Supporting Data 11

2 Hydrologic Calculations

Runoff Coefficients and Percent Imperviousness Table 6-6
Colorado Springs Rainfall Intensity Duration Frequency Table 6-5
Hydrologic Calculations Summary Form SF-1 for Existing & Developed Conditions
Hydrologic Calculations Summary 5-yr Form SF-2 for Existing & Developed Conditions
Hydrologic Calculations Summary 100-yr Form SF-2 for Existing & Developed Conditions
Sub-Basin and Design Point Hydrologic Calculations
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3 Hydraulic Calculations

Inlet Calculations
Storm Drain Pipe and Culvert Calculations
Channel Calculations
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4 Report Maps

Proposed Condition Drainage Map (Map Pocket)
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FLOODPLAIN STATEMENT:
NO PORTION OF THE SUBJECT PROPERTY IS NOT
LOCATED WITHIN A FEMA DESIGNATED SPECIAL FLOOD
HAZARD AREA (SFHA) AS INDICATED ON THE  FLOOD
INSURANCE RATE MAP (FIRM) FOR EL PASO COUNTY,
COLORADO AND INCORPORATED AREAS -  MAP
NUMBER 08041C0763 G, EFFECTIVE DECEMBER 7, 2018.

DEVELOPED DRAINAGE SUMMARY TABLE

POINT OF AREA Tc          RUNOFF
INTEREST/ (AC) (MIN.) Q5 Q100
BASIN(S) (CFS) (CFS)

OS-1 0.19 5.0 0.8 1.4

OS-2 1.02 6.2 3.6 6.9

OS-3 0.81 5.2 3.2 6.0

A1 0.21 5.4 0.5 1.2

A2 0.20 5.3 0.5 1.1

DP1 (A1, A2, OS-2, OS-3) 2.25 7.1 7.3 14.1

A3 0.20 9.2 0.1 0.6

A4 0.34 5.2 1.3 2.5

A5 0.28 5.0 1.1 2.0

DP2    (A4, A5) 0.62 6.4 2.2 4.2

DP3 (DP1, DP2, A3) 3.07 8.2 9.1 17.9

A6 0.50 5.0 1.9 3.6

A7 0.52 5.0 1.9 3.7
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Review 2: The GEC indicates that existing concrete pan is to be removed and replaced with an 8' wide by 40' long concrete pan. The drainage calculation also identifies this as a concrete pan not a Rip-Rap channel. Revise accordingly.

Review 3 Unresolved
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