
 

Final
Drainage

Report
 

Freedom Springs

Project No. 61090

March 5, 2018

PCD File No.   
                        
                        

MVEMVE ,,  INC INC ..
E N G I N E E R S   S U R V E Y O R SE N G I N E E R S   S U R V E Y O R S

1903 lelaray street, suite 200
colorado springs, co  80909

719.635.5736

dsdrice
Text Box
PPR-18-040



Final Drainage Report

for

Freedom Springs
Multifamily Residential Community

Project No.  61090

March 5, 2018

prepared for

Freedom Springs, LP
444 S. Campbell Avenue
Springfield, CO 65806
417.720.1577

prepared by

MVE, Inc.
1903 Lelaray Street, Suite 200
Colorado Springs, CO  80909
719.635.5736

Copyright © MVE, Inc., 2018
61090-Freedom Springs-Final Drainage Report.odt



Statements and 
Acknowledgments

Engineer's Statement

The attached drainage plan and report were prepared under my direction and supervision and are
correct to the best of my knowledge and belief.  Said drainage report has been prepared according
to the criteria established by the County for drainage reports and said report is in conformity with the
applicable master plan of the drainage basin.  I accept responsibility for any liability caused by any
negligent acts, errors or omissions on my part in preparing this report.

_________________________________________________ _________________
David R. Gorman, P.E. Colorado No. 31672 Date
For and on Behalf of MVE, Inc.

Developer's Statement

I,  the  owner/developer  have read and will  comply  with  all  of  the  requirements  specified  in  this
drainage report and plan.

_________________________________________________ _________________
Printed Name:    Date
Title:  
Freedom Springs, LP      
444 S. Campbell Avenue   
Springfield, CO 65806

El Paso County

Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El
Paso County Engineering Criteria Manual and Land Development Code as amended.

_________________________________________________ _________________
Jennifer Irvine, P.E., Date
County Engineer / ECM Administrator



Contents

Statements and Acknowledgments....................................................................... iii

Contents................................................................................................................................... v

Final Drainage Report................................................................................................... 1

1   General Location and Description........................................................................... 1

1.1   Location........................................................................................................................... 1

1.2   Description of Property.................................................................................................... 1

2   Drainage Basins and Sub-Basins............................................................................. 2

2.1   Major Basin Descriptions................................................................................................. 2

2.2   Sub-Basin Description..................................................................................................... 2

3   Drainage Design Criteria.............................................................................................. 3

3.1   Development Criteria Reference..................................................................................... 3

3.2   Hydrologic Criteria........................................................................................................... 3

4   Drainage Facility Design............................................................................................... 4

4.1   General Concept............................................................................................................. 4

4.2   Specific Details................................................................................................................ 4

4.3   Erosion Control................................................................................................................ 7

4.4   Water Quality Enhancement Best Management Practices............................................. 7

5   Opinion of Probable Cost for Drainage Facilities.............................................. 7

6   Drainage and Bridge Fees........................................................................................... 8

7   Conclusion.......................................................................................................................... 8

61090-Freedom Springs-Final Drainage Report.odt v



vi Contents

References.............................................................................................................................. 9

Appendices............................................................................................................................ 10

8   General Maps and Supporting Data......................................................................... 10

9   Hydrologic Calculations............................................................................................... 11

10   Hydraulic Calculations................................................................................................ 33

11   Report Maps.................................................................................................................... 41



Final 
Drainage 
Report

The purpose of this Final Drainage Report is to identify drainage patterns and quantities within and
affecting the proposed  Freedom Springs project located in Lot 2, Western Hills Filing No. 2. This
project is the development of the existing platted lot having an area of approximately 3.87± 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  Freedom  Springs site  is  located  within  the  southeast  one-quarter  of  Section  7,
Township 14 South, Range 66 west of the 6th principal meridian in El Paso County, Colorado.  The
3.87± acre site is situated on the north side of Western Drive, east of Hathaway Drive and west of
Dale Road.  The proposed site is platted as Lot 2, Western Hills Filing No. 2 in 1994.  A Vicinity Map
is included in the Appendix.  

The unplatted property to the southwest of the site contains a manufacturing facility and is zoned M
(Industrial).  The property to the northwest of the site, platted as a portion of Aerospace Gardens, is
zoned R-4 (Planned Development) and used as multi-family residential.  A Multi-family residential
property, zoned R-4, and platted as Lots 1 and 3, Block 1, Western Hills Subdivision and Lot 1
Western Hills Subdivision Filing No. 2 is adjacent to the site on the north.  Western Drive, a paved
public road with concrete curb and gutter in a 60 foot right-of-way, borders the site along the south.
A golf course, platted as Lot 1, Cimarron Southeast Filing No. 2B is adjacent to Western Drive on the
northeast.  Vacant commercial lots, platted as Lot 1, Cimarron Southeast Filing No. 2C, is adjacent
to the Western Drive on the southwestern side. 

1.2   Description of Property

The Freedom Springs project contains 3.87± acres and is zoned R-4 (Planned Development), which
is an obsolete county zone. The property contains no structures, but has a paved access road in and
easement and various utilities with easements.  

The site is covered with native prairie grasses and weeds in good condition.  There are also sparse
trees around the site.  The existing site topography slopes to the south towards Western Drive with
grades that range from 1% to 6% with isolated areas of up to 20%.

There are  no major  drainageways in  the  Freedom Springs site.  All  storm runoff  flows south  or
southeast to Western Drive that collects the flows and conveys it to the southwest.  There is no
storm drain system in the Western Drive or or the surrounding area.  The site is located in the Sand

1 DCM
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2 Final Drainage Report

Creek Major Drain Basin.  The flows from the site continue south in Western Drive and eventually
enters the East Fork of Sand Creek, continuing southwest. 

According to the National Resource Conservation Service, the dominant soil in the immediate area of
the  Freedom Springs 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 March 17, 1997. 4 5  The project site is included in Community Panel Number 08041C0754
F 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 facility will  be constructed on the site.  The proposed building and
parking area will be located on the western side if the site.  The development will include a new
building, parking lot, landscaping and recreational open area.  Also, the east side of the site will be
improved with a new Full Spectrum Sand Filter Basin (FS SFB) which will collect, detain and treat
the flows from the new development. 

2   Drainage Basins and Sub-Basins

2.1   Major Basin Descriptions

Freedom Springs site is located in the Sand Creek Major Drainage Basin (FOFO4000) on the east
side  of  Colorado  Springs,  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  Sand  Creek  Major  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  Sand Creek Major Drainage Basin was completed in
1996 by Kiowa Engineering Corporation.7  The site is contained within sub-basin 3, located just
upstream  of  Design  Point  No.  3,  as  indicated  in  the  1996  report.   There  are  not  drainage
improvements noted in the DBPS for the site.

A drainage report for Western Hills Subdivision was prepared in 1971 by G.L. Williams and Partners,
LTD.  No other drainage reports for this or any of the adjacent properties were available for review
during the course of preparing this drainage report .

2.2   Sub-Basin Description

2.2.1   Existing Drainage Patterns (Off-Site)
Off-site  drainage  flows  enter  the  north  edge of  the  Freedom Springs property  from two off-site
drainage basins located north of the site.  The hydrologic analyses used in the drainage design of
the proposed subdivision considered the existing Land Use Conditions of the offsite sub-basins. The
off-site drainage sub-basins are depicted on the included Offsite Drainage Basin Map.

2 WSS
3 OSD
4 FIS
5 FIRM, Map No. 08041C0754 F
6 Drain. Area Ident. Study
7 1996 DBPS
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Drainage Basins and Sub-Basins 3

Existing off-site sub-basin OS1 is located north of the western portion of the site (west of the existing
paved access drive), and contains an existing multi-family residential development.  The basin runoff
flows south towards the site and enters exiting sub-basin A1 by way of the existing paved access
drive.  These flows continue to drain south towards Western Drive in the sub-basin A1, but remain
mostly separated from sub-basin A1 runoff.  The flows enter Western Drive and flow northeast in the
street.

Existing off-site sub-basin OS2 is located north of the eastern portion of the site (west of the existing
paved  access  drive).   The  sub-basin  contains  a  part  of  the  existing  multi-family  residential
development, including the clubhouse and swimming pool area.  The basin runoff flows southeast
towards the site and enters exiting sub-basin B1 by overland sheet flow.  These flows enter the site
and join other flows generated in sub-basing B1 and continue to drain southeast towards Western
Drive.  

2.2.2   Existing Drainage Patterns (On-Site) 
The site is mostly undeveloped, except for the existing paved access drive that extends north from
Western Drive to the existing multi-family development north of the site.  The entire site drains from
north to south and southeast to Western Drive.  However, the existing paved drive conveys most of
the offsite flows from existing off-site sub-basing OS1 to Western Drive.  All off-site and on-site runoff
reaches Western Drive and travels northwesterly in the existing concrete curb and gutter.  There is
no storm drain in Western Drive adjacent to the site, but two storm drain inlets located northeast of
the site collect storm flows which drain into the pond adjacent to the south side of Western Drive.
The existing drainage patterns for the site are described by two on-site basins. The drainage sub-
basins are shown on the included Existing Drainage Map.

Existing sub-basin A1 is located on the western side of the site and contains open field (meadow)
and paved access drive along the east side of the basin.  Sub-basin A1 accepts the flows form off-
site sub-basin OS1.  These offsite flows travel south through the site, mostly contained in the paved
drive, to Western Drive on the south.  Storm runoff from sub-basin A1 also flows south to Western
Drive and enters the street.  Once in the street, all the flows from OS1 and A1 travel northwest in the
street. 

Existing  sub-basin  B1  contains  the  eastern  portion  of  the  property  and  contains  grassed  field
(meadow) and trees.  The basin accepts the sheet flow from off-site sub-basin OS2 on the north.
The combined flows from drain toward Western Drive on the southeast, joining the flows from from
OS1, A1, and other off-site flows in the street.  The combined flows continue northwest in the street
to an off-site inlet that drains into the existing pond located on the south side of Western Drive.
These flows eventually reach the east fork of sand creek and continue to the southeast in the creek.

3   Drainage Design Criteria

3.1   Development Criteria Reference

This  Final  Drainage  Report for  Freedom  Springs has  been  prepared  according  to  the  report
guidelines presented in the latest edition of El Paso County Drainage Criteria Manual (DCM)8.   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.9 10 The  hydrologic analysis
is based on a collection of data from the DCM, the NRCS Web Soil Survey11, 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

8 DCM Section 4.3 and Section 4.4
9 CS DCM Vol 1
10 CS DCM Vol 2
11 WSS
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4 Final Drainage Report

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.12

The Water Quality Control Volume procedure, Section 3.3 of the Urban Drainage and Flood Control
District Drainage Criteria Manual, Volume 3 (UDFCD) was used for water quality volume calculations
with the aid of the worksheet “UD-BMP_v3.06” spreadsheet developed by the Urban Drainage and
Flood  Control  District.13 14  Full  Spectrum Detention  utilizing  the  Excess  Urban  Runoff  Volume
(EURV) concept was sized and storm routing calculations were performed in accordance with Urban
Drainage  and  Flood  Control  District  Drainage  Criteria  Manual,  Volume  2  using  the  aid  of  the
detention design spreadsheet, “UD-Detention_v3.07”, developed by the Urban Drainage and Flood
Control District. 15 16

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 & quantities on the site. 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
proposed Full Spectrum Sand Filter Basin (FS SFB).  A proposed private on-site storm drain system
will collect the flow from the various developed on-site sub-basin and convey them to the proposed
FS SFB.  The developed flows will be detained and released to Western Drive at flow rates less than
the calculated existing flow rates.

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

4.2   Specific Details

4.2.1   Existing Hydrologic Conditions
The off-site drainage area north of  the western portion of  the site, sub-basin OS1, contains the
existing adjacent multi-family residential development known as Western Hills Apartments.  The sub-
basin is 2.84 acres in area and drains southerly towards the northeast corner of existing on-site sub-
basin A1 at the paved access drive that extends from Western Drive.  Basin OS1 generates peak
storm runoff discharges of Q5 = 4.7 cfs and Q100 = 10.4 cfs (existing flows).  These flows continue
south through sub-basin A1 to Western Drive.

Existing off-site sub-basin OS2 is located north of the eastern portion of the site and also contains a
portion  of  existing  Western  Hills  Apartments.   The  sub-basin  is  0.57 acres  in  area  and  drains
southeasterly towards the northeast corner of the site with peak discharges of Q5 = 1.1 cfs and Q100 =
2.5 cfs (existing flows).  These flows enter existing on-site sub-basin B1 and continue southeast
towards Western Drive.

Existing on-site sub-basin A1 is 2.72 acres in area and comprises the western portion of the site,
containing the existing paved access drive and open field area.  The sub-basin accepts the offsite
flows from sub-basin OS1 as described above.  Sub-basin A1 produces peak discharges of Q5 = 1.7
cfs and Q100 = 7.2 cfs (existing flows) which drain southerly towards Western Drive.  The combined

12 DCM
13 UDFCDV.3
14 UDFCD
15 UDFCD V.2
16 UDFCD
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Drainage Facility Design 5

flow rate of the runoff from sub-basins OS1 and A1 are Q5 = 6.2 cfs and Q100 = 17.0 cfs (existing
flows).  These flows enter Western all along the street frontage, however concentrated flows, mostly
from off-site sub-basin OS1, enter the street at the existing drive connection.  The combined flows of
continue northeast in the street.

Existing sub-basin B1 (1.16 acres) is comprised of the east side of the site, east of the existing
paved access drive.  The sub-basin accepts the off-site sheet flows from sub-basin OS2.  Sub-basin
B1 contains open field  area and drains southeast towards Western Drive.  The peak discharges
generated by sub-basin B1 are Q5 = 0.4 cfs and Q100 = 2.8 cfs (existing flow), which joins with the off-
site flows for combined peak discharges of Q5 = 1.4 cfs and Q100 = 5.0 cfs (existing flow).  These
flows enter Western Drive and are directed to the northeast in street.

The existing combined total flows entering Western Drive from the off-site and on-site basins are Q5

= 7.6 cfs and Q100 = 22.0 cfs (existing flow).

Western Drive an existing public 39 ft wide, paved street with concrete curb on both sides in a 60'
right-of-way.   The roadway drains  to  the northeast  and does  not  contain  a  storm drain  system
adjacent  to  the site.   However,  there are two curb inlets  located approximately  110 feet  to the
northeast of the site.  The inlets drain street flows to the existing pond adjacent to the south side of
the road.

The Existing Drainage Map depicts the existing topographic mapping, drainage basin delineations,
drainage  patterns,  existing  streets,  drainage  facilities,  and  runoff  quantities  with  a  data  table
including drainage areas and flow rates.

4.2.2   Proposed Hydrologic Conditions
The off-site drainage basin,  OS1 (2.84 acres), will  continue to drain south toward the site as in
existing conditions.  The discharges are Q5 = 4.7 cfs and Q100 = 10.4 cfs (proposed flow), which drain
to the north edge of the site and into proposed sub-basins H1. 

Proposed sub-basin H1 (0.45 acres) consists of the north edge of the site together with with the
improved access drive to Western Drive.  This sub-basin will accept the flows from off-site sub-basin
OS1, which will continue south in the access drive to Western Drive as in existing conditions.  Sub-
basin H1 will produce runoff at peak flow rates of Q5 = 1.6 cfs and Q100 = 3.1 cfs (proposed flow),
which drains to the access drive and then south towards Western Drive.  The combined discharges
of sub-basins OS1 and H1 are Q5 = 5.7 cfs and Q100 = 12.3 cfs (proposed flow).  A proposed single
Type 16 combination inlet at Design Point 4 (DP4) will collect the developed 100-year discharge from
on-site sub-basin H1 of 3.1 cfs and allow the existing offsite flows from sub-basin OS1 to continue to
flow by and reach Western Drive as in existing conditions. The collected flows will be carried to the
proposed FS SFB located east of the access drive.  

Proposed sub-basin A1 (0.63 acres) will consist of the paved parking area on the south side of the
proposed building. The discharges generated by A1 are Q5 = 2.7 cfs and Q100 =  4.9 cfs (proposed
flow), which drain southerly in the parking lot to a proposed double Type 16 combination inlet in
sump condition at DP1.  The collected storm runoff will be conveyed to the proposed FS SFB in the
proposed private storm drain line.  

Proposed sub-basin B1 (0.17 acres) is parking lot area located east of sub-basin A1.  Sub-basin B1
drains  to  a  proposed  single  Type  16  combination  inlet  in  sump  condition  at  DP2  with  peak
discharges of Q5 = 0.7 cfs and Q100 = 1.3 cfs (proposed flow).  The inlet will collect up to the 100-year
flows and the flows will be conveyed to the FS SFB in the storm drain system. 

Proposed sub-basin C1 (0.11 acres) is comprised of the parking, drive and landscape area located
north of sub-basin B1.  The discharges from sub-basin C1 are Q5 = 0.4 cfs and Q100 = 0.8 cfs
(proposed  flows)  which  drain  south  to  DP3,  being  the  location  of  a  proposed  single  Type  16
combination inlet on grade.  The proposed inlet will collect flows of Q5 = 0.3 cfs and Q100 = 0.5 cfs
and bypass flows of Q5 = 0.1 cfs and Q100 = 0.3 cfs to sub-basin H1.  

Proposed sub-basin D1 (0.36 acres) consists of the proposed building footprint on the western side
of the site.  The sub-basin generates storm runoff peak discharges of Q5 = 1.4 cfs and Q100 = 2.6 cfs
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6 Final Drainage Report

(proposed flows). Building roof drains will direct all flows to the underground drainage system and
then to the FS SFB.  

Proposed sub-basin E1 (0.17 acres)  will  consist  of  the recreation yard on the north side of  the
building. The discharges generated by E1 are Q5 = 0.1 cfs and Q100 =  0.5 cfs (proposed flow), which
drain to a low point in the center of the basin (DP5).  A proposed grated area inlet in sump condition
will collect the flows which will be conveyed to the proposed FS SFB in the proposed private storm
drain line.  

Proposed sub-basin F1 (0.17 acres) is also part of  the recreation yard on the north side of the
building.   Sub-basin  F1  drains  to  a  proposed  area  inlet  in  sump  condition  at  DP6  with  peak
discharges of Q5 = 0.3 cfs and Q100 =  0.8 cfs (proposed flow).  The inlet will collect up to the 100-
year flows and the flows will be conveyed to the FS SFB in the storm drain system. 

Proposed sub-basin  G1 (0.58 acres)  contains  open landscape area  and the proposed FS SFB
located on the east side of the existing paved access drive at DP7.  The discharges from sub-basin
G1 are Q5 = 0.2 cfs and Q100 = 1.3 cfs (proposed flows) which drain south into the FS SFB at DP7.
The pond also collects the flows from sub-basins A1, B1, C1, D1, E1, F1, G1 and H1.  The combined
peak discharges of all in-flowing basins are Q5 = 7.2 cfs and Q100 = 15.2 cfs (proposed flow).  The
proposed FS SFB will treat and detain the developed flows and release them to Western drive by
way of a outlet pipe and County Standard curb opening with steel cover.  The released flows are Q5

= 0.2 cfs and Q100 =  1.1 cfs (proposed flow).

Proposed sub-basin J1 (0.46 acres) is comprised of  open yard and landscape area adjacent to
Western Drive on the westerly side of the site. The basin will drain south by sheet flow into Western
Drive as this area does in the existing condition.   Sub-basin J1 produces peak runoff discharges of
Q5 = 0.1 cfs and Q100 = 1.1 cfs (proposed flows).    

Proposed sub-basin M1 (0.13 acres) consists of narrow landscape area on the west edge of the site.
The area drains westerly into the adjacent site and  generates storm runoff peak discharges of Q5 =
0.0 cfs and Q100 = 0.4 cfs (proposed flows). 

The off-site drainage basin, OS2 (0.57 acres), will continue to drain southeast toward the site as in
existing conditions.  The discharges are Q5 = 1.1 cfs and Q100 = 2.5 cfs (proposed flow), which drain
onto the site into proposed sub-basins L1. 

Proposed sub-basin L1 (0.45 acres) consists of open landscape area along the east edge of the site.
Grading contours will remain the same as existing conditions.  Sub-basin L1 will continue to accept
the off-site flows from sub-basin OS2.  The discharges generated by L1 are Q5 = 0.1 cfs and Q100 =
1.1 cfs (proposed flow), which drain to the southeast towards Western Drive.  The combined flows of
OS2 and L1 are Q5 = 1.1 cfs and Q100 =  3.3 cfs (proposed flow), which enter Western Drive along
the street frontage by sheet flow.  

Proposed sub-basin K1 (0.15 acres) is the south edge of the eastern portion of the site.  This basin
consist of the landscaped area between the proposed FS SFB and Western Drive which drains
southwest into the street.  Proposed peak runoff discharges from this basin are Q5 = 0.1 cfs and Q100

=  0.4 cfs (proposed flow).   

The combined total developed flows entering Western Drive from the off-site and on-site basins are
Q5 = 4.7 cfs and Q100 =  14.1 cfs (proposed flow).  These flows represent a decrease of 2.9 cfs in the
5-year rainfall event and a decrease of 7.9 cfs in the 100-year event.  The flows that enter Western
Drive will continue to drain northeast in the the street to the existing inlets located northeast of the
site. 

4.2.3   Proposed Drainage Facilities
The proposed on-site storm drain system will be owned and maintained by Freedom Springs.  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-
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Drainage Facility Design 7

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

The Full Spectrum Sand Filter Basin described above will provide storage for the WQCV, EURV and
developed  100-year  runoff  volume  for  the  site.   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 the entire east side
of the site will remain as pervious surface. 

2) All drainage paths on the site are stabilized with pavement or appropriate landscape treatment.
The Full Spectrum Sand Filter Basin will  intercept flows from developed areas.  Additionally, the
pond outflow point will be stabilized with outlet protection.

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

4)  The  site  contains  no  storage  of  potentially  harmful  substances  or  use  of  potentially  harmful
substances.  No Site Specific or Other Source Control BMP's are required.

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:

Freedom Springs Private Drainage Costs (Non-Reimbursable)

Item Quantity Unit Unit Cost Cost

 HDPE Storm Drain Pipe with 
Appurtenances 

1040 LF $45.00
$46,800

Type 16 Combination Inlets 4 EA $3,800.00 $15,200

Sand Filter Basin (Full Spectrum) 1 EA $10,500.00 $10,500
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8 Final Drainage Report

     GRAND TOTAL $72,500.00

6   Drainage and Bridge Fees

The site is not being platted.  No Drainage or Bridge Fees are due for this project.

7   Conclusion

This  Final Drainage Report presents existing and proposed drainage conditions for the proposed
Freedom Springs 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.
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Appendices

8   General Maps and Supporting Data

Vicinity Map
Portions of Flood Insurance Rate Map
Portion of Drainage Area Identification Study Map
NRCS Soil Map and Tables
SCS Soil Type Descriptions
Hydrologic Soil Group Map and Tables
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9   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
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10   Hydraulic Calculations

Inlet Calculations
Storm Drain Pipe Calculations
Detention Pond Calculations 
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11   Report Maps

Existing Condition Hydraulic Analysis Map (Map Pocket) 
Proposed Condition Hydraulic Analysis Map (Map Pocket)
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existing multi-family development north of the site.  The entire site drains from
utheast to Western Drive.  However, the existing paved drive conveys most of
existing off-site sub-basing OS1 to Western Drive.  All off-site and on-site runoff
e and travels northwesterly in the existing concrete curb and gutter.  There is
stern Drive adjacent to the site, but two storm drain inlets located northeast of
flows which drain into the pond adjacent to the south side of Western Drive.
 patterns for the site are described by two on-site basins. The drainage sub-
he included Existing Drainage Map.

 is located on the western side of the site and contains open field (meadow)
ve along the east side of the basin.  Sub-basin A1 accepts the flows form off-
These offsite flows travel south through the site, mostly contained in the paved
ve on the south.  Storm runoff from sub-basin A1 also flows south to Western

northeast?

Proposed sub-basin J1 (0.46 acres) is comprised of  open yard and landscape area adjacent to
Western Drive on the westerly side of the site. The basin will drain south by sheet flow into Western
Drive as this area does in the existing condition.   Sub-basin J1 produces peak runoff discharges of
Q5 = 0.1 cfs and Q100 = 1.1 cfs (proposed flows).    

Proposed sub-basin M1 (0.13 acres) consists of narrow landscape area on the west edge of the site.
The area drains westerly into the adjacent site and  generates storm runoff peak discharges of Q5 =
0.0 cfs and Q100 = 0.4 cfs (proposed flows). 

The off-site drainage basin, OS2 (0.57 acres), will continue to drain southeast toward the site as in
existing conditions.  The discharges are Q5 = 1.1 cfs and Q100 = 2.5 cfs (proposed flow), which drain
onto the site into proposed sub-basins L1. 

Proposed sub-basin L1 (0.45 acres) consists of open landscape area along the east edge of the site.
Grading contours will remain the same as existing conditions.  Sub-basin L1 will continue to accept
the off-site flows from sub-basin OS2.  The discharges generated by L1 are Q5 = 0.1 cfs and Q100 =
1.1 cfs (proposed flow), which drain to the southeast towards Western Drive.  The combined flows of
OS2 and L1 are Q5 = 1.1 cfs and Q100 =  3.3 cfs (proposed flow), which enter Western Drive along
the street frontage by sheet flow.  

Proposed sub-basin K1 (0.15 acres) is the south edge of the eastern portion of the site.  This basin
consist of the landscaped area between the proposed FS SFB and Western Drive which drains
southwest into the street.  Proposed peak runoff discharges from this basin are Q5 = 0.1 cfs and Q100

=  0.4 cfs (proposed flow).   

The combined total developed flows entering Western Drive from the off-site and on-site basins are
Q5 = 4.7 cfs and Q100 =  14.1 cfs (proposed flow).  These flows represent a decrease of 2.9 cfs in the
5-year rainfall event and a decrease of 7.9 cfs in the 100-year event.  The flows that enter Western
Drive will continue to drain northeast in the the street to the existing inlets located northeast of the
site. 

4.2.3   Proposed Drainage Facilities
The proposed on-site storm drain system will be owned and maintained by Freedom Springs.  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-
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Compare to existing condition and
discuss potential issues.

Final Drainage Report

d flows). Building roof drains will direct all flows to the underground drainage system and
he FS SFB.  

d sub-basin E1 (0.17 acres)  will  consist  of  the recreation yard on the north side of  the
The discharges generated by E1 are Q5 = 0.1 cfs and Q100 =  0.5 cfs (proposed flow), which

a low point in the center of the basin (DP5).  A proposed grated area inlet in sump condition
ct the flows which will be conveyed to the proposed FS SFB in the proposed private storm

e.  

d sub-basin F1 (0.17 acres) is also part of  the recreation yard on the north side of the
  Sub-basin  F1  drains  to  a  proposed  area  inlet  in  sump  condition  at  DP6  with  peak
es of Q5 = 0.3 cfs and Q100 =  0.8 cfs (proposed flow).  The inlet will collect up to the 100-
s and the flows will be conveyed to the FS SFB in the storm drain system. 

d  sub-basin  G1 (0.58 acres)  contains  open landscape area  and the proposed FS SFB
on the east side of the existing paved access drive at DP7.  The discharges from sub-basin
Q5 = 0.2 cfs and Q100 = 1.3 cfs (proposed flows) which drain south into the FS SFB at DP7.
d also collects the flows from sub-basins A1, B1, C1, D1, E1, F1, G1 and H1.  The combined
charges of all in-flowing basins are Q5 = 7.2 cfs and Q100 = 15.2 cfs (proposed flow).  The
d FS SFB will treat and detain the developed flows and release them to Western drive by
 outlet pipe and County Standard curb opening with steel cover.  The released flows are Q5

 and Q100 =  1.1 cfs (proposed flow).

d sub-basin J1 (0.46 acres) is comprised of  open yard and landscape area adjacent to
Drive on the westerly side of the site. The basin will drain south by sheet flow into Western
this area does in the existing condition.   Sub-basin J1 produces peak runoff discharges of
cfs and Q100 = 1.1 cfs (proposed flows).    

d sub-basin M1 (0.13 acres) consists of narrow landscape area on the west edge of the site.
a drains westerly into the adjacent site and  generates storm runoff peak discharges of Q5 =
nd Q100 = 0.4 cfs (proposed flows). 

Address proposed type
of landscaping

Drainage Facility Design 7

A soils and will be full-infiltration type.  The EURV and 100-year
outlet box with steel orifice plate and outlet pipe.  The facility will
 bottom width discharging to Western Drive and protected by

agement practices (BMP's) for erosion control will be employed
City of Colorado Springs Drainage Criteria Manual Volume 2 and
 erosion from the site.  The BMP's will remain in place until the
surfacing or landscape seeding, planting and cover materials.

med necessary by the contractor, engineer, owner, or County
easures described on the Erosion Control Plan.

est Management Practices

described above will provide storage for the WQCV, EURV and

see comment letter

The Full Spectrum Sand Filter Basin will  intercept flows from developed areas.  Additionally, the
pond outflow point will be stabilized with outlet protection.

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

4)  The  site  contains  no  storage  of  potentially  harmful  substances  or  use  of  potentially  harmful
substances.  No Site Specific or Other Source Control BMP's are required.

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:

Freedom Springs Private Drainage Costs (Non-Reimbursable)

Item Quantity Unit Unit Cost Cost

 HDPE Storm Drain Pipe with 
Appurtenances 

1040 LF $45.00
$46,800

Type 16 Combination Inlets 4 EA $3,800.00 $15,200

Sand Filter Basin (Full Spectrum) 1 EA $10,500.00 $10,500

61090-Freedom Springs-Final Drainage Report.odtDiscuss the total site area to be treated by
WQCV and areas that are not.

6   Drainage and Bridge Fees

The site is not being platted.  No Drainage or Bridge Fees are due for this project.

7   Conclusion

This  Final Drainage Report presents existing and proposed drainage conditions for the proposed
Freedom Springs 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.

State that a Permanent BMP Maintenance Agreement
and Easement is being provided along with an O&M
Manual.
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       PROPOSED DRAINAGE SUMMARY TABLE

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

OS1 2.84 4.7 10.4

H1 0.45 1.6 3.1

DP1 A1 0.63 2.7 4.9

DP2 B1 0.17 0.7 1.3

DP3 C1 0.11 0.4 0.8

DP4 OS1,H1 3.29 5.7 12.3

D1 0.36 1.4 2.6

DP5 E1 0.17 0.1 0.5

DP6 F1 0.17 0.3 0.8

G1 0.58 0.2 1.3

DP7 A1,B1,C1,D1,E1,F1,G1,H1 2.65 7.2 15.2

DP7 POND OUTFLOW 2.65 0.2 1.1

J1 0.46 0.1 1.1

K1 0.15 0.1 0.4

M1 0.13 0.1 0.4

OS2 0.57 1.1 2.5

L1 0.45 0.1 1.1

OS2,L1 1.02 1.1 3.3

OS1,H1,A1,B1,C1,D1,
E1, F1,G1,H1,J1, K1, 7.11 4.7 14.4
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