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This report and plan for the drainage design of Hansen Ranch Filing No. 1 was prepared by me (or
under my direct supervision) and is correct to the best of my knowledge and belief. Said report and
plan has been prepared in accordance with the City of Colorado Springs Drainage Criteria Manual
and is in conformity with the master plan of the drainage basin. I understand that the City of Colorado
Springs does not and will  not assume liability for drainage facilities designed by others. I accept
responsibility  for  any  liability  caused  by  any  negligent  acts,  errors  or  omissions  on  my  part  in
preparing this report. 

_________________________________________________ _________________
Charles C. Crum, P.E. Colorado No. 13348 Date
For and on Behalf of MVE, Inc.

Developer's Statement
Donald D. Cannella hereby certifies that the drainage facilities for Hansen Ranch Filing No. 1 shall
be  constructed  according  to  the  design  presented  in  this  report.  I  understand  that  the  City  of
Colorado Springs does not and will not assume liability for the drainage facilities designed and/or
certified by my engineer and that are submitted to the City of Colorado Springs pursuant to section
7.7.906 of the City Code; and cannot, on behalf of Hansen Ranch Filing No. 1, guarantee that final
drainage design review will absolve  Donald D. Cannella and/or their successors and/or assigns of
future liability for improper design. I further understand that approval of the final plat does not imply
approval of my engineer’s drainage design.

                                   
Donald D. Cannella                                                                                    Date

1826 Labellezza Grove

Colorado Springs, CO 80919-3850

City of Colorado Springs Statement
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amended.
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Preliminary 
& Final 
Drainage 
Report

The  purpose  of  this  Preliminary  &  Final  Drainage  Report is  to  identify  drainage  patterns  and
quantities within and affecting the proposed  Hansen Ranch Filing No. 1, single family residential
subdivision  site.   The  report  discusses  the  drainage  characteristics  along  with  the  associated
drainage design for the site and presents storm water management solutions for the the project. The
report  and included maps present  results  of  the final  hydrologic and drainage facility  sizing and
analyses.   The  report  recommends  drainage  improvements  to  the  site  and  identifies  drainage
requirements relative to the proposed development.  This report has been prepared and submitted in
accordance with the requirements of the City of Colorado Springs Development approval process.
This report is applicable to the Zone Change, PUD Development Plan, and Final Plat development
applications  being  made  for  the  site.   An  Appendix  is  included  with  this  report  with  pertinent
calculations and data used in the drainage analysis.

1   General Location and Description

1.1   Location

The Hansen Ranch Filing No. 1 project is located in unplatted and recently annexed property known
as the Villani Annexation (City Planning File No. CPC A 16-00112).  The site is located within the NE
1/4 of the SW 1/4 of Section 7, Township 13 South, Range 65 West of the 6th Principal Meridian in
the City of Colorado Springs, Colorado.  The property is located east of the Tutt Boulevard, north of
Dublin Boulevard, and south of Wolf Ridge Road.  The site has existing address of 6795 Templeton
Gap Road and El Paso County Tax ID number of 53073-00-007.  A Vicinity Map is included in the
Appendix.

A City of Colorado Springs subdivision known as Dublin North Kwan Parcel Filing No. 8, zoned PUD
AO (Planned Unit Development with Airport Overlay) is adjacent on the north and east sides of the
site.  Tract F, Dublin North Kwan Parcel Filing No. 8, a 50 ft wide strip, is also adjacent along the
entire south side of the site.  The City subdivisions of Dublin North Filing No. 4 (zoned PUD AO) and
Dublin North Filing No. 6 (zoned PUD AO) are located south of Tract F.  Lot 15, AA Subdivision
(zoned  RR-5),  located  in  El  Paso  County,  is  adjacent  to  the  southwest  side  of  Tract  F.   Tutt
Boulevard/Templeton Gap Road is adjacent to the southwest corner of the site.  An unplatted tract of
land, also located within the City of Colorado Springs, is adjacent to the west side of the site.    

There are no significant drainage features on, adjacent or near the site.  The site is located in the
Cottonwood Creek Major Drainage Basin.  The site is not located within a Stream side Overlay zone.

1.2   Description of Property

The  Hansen Ranch  Filing  No.  1 (Site)  encompasses  12.90± acres  and  is  zoned  Planned Unit
Development, Airport Overlay (PUD AO) with a proposed Single Family (detached) use.  The site is
currently undeveloped and vegetated with native grasses and weeds.  Small elm trees in fair to good
condition are also present.  The existing vegetation covers approximately 85% of the Site's ground
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2 Preliminary & Final Drainage Report

surface.   All  ground  cover  is  in  fair  to  good  condition.   Tutt  Boulevard  exists  adjacent  to  the
southwest corner of the Site with curb, gutter and pavement improvements and utilities.  Wolf Ridge
Road is to the north of the Site and will be connected by Dillenger Lane from the Site.  There are no
storm drain facilities that currently exist in the site or run through the site.  The eastern borrow ditch
from the vacated Templeton Road right of way exists along the western side of the Site and routes a
minimal amount of storm water flow from the terminus of the south side of said Dillenger Lane.   

The Site slopes downward from the northeast corner to the southeast corner at existing slopes that
range from 2% to 5%.  The steeper slopes exist in the northwestern quadrant of the Site.  Storm
runoff from the site drains southwesterly towards the southwest corner of the Site and exits at the
western portion of the southern Site boundary.  All storm water flows exit the Site in this area and
flow across said Tract F, Dublin North Kwan Parcel Filing No. 8. and onto Lot 15, AA Subdivision.  

According to the National Resource Conservation Service, the soil in the Hansen Ranch Filing No. 1
site is made up of Blakeland Loamy Sand complex (map unit 8), contained in Hydrologic Soil Group
A.  The Blakeland component of this soil is deep and well drained.  Permeability is rapid, surface
runoff is medium to rapid, and the hazard of erosion is moderate.  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.1 2  

The current Flood Insurance Study of  the region includes a Flood Insurance Rate Map (FIRM),
effective  on  December  7,  2018.3  The  proposed  subdivision  is  included  in  Community  Panel
Numbers 08041C0537 G of the Flood Insurance Rate Maps for El Paso County and Incorporated
Areas.  No portion of the site lies within FEMA designated Special Flood Hazard Areas (SFHA's).  An
excerpt of the current FEMA Flood Insurance Rate Maps with the site delineated is included in the
Appendix.

The site consists of an existing un-platted parcel and will be re-platted.  Sixty-six (66) new lots will be
created with this project and the Site will be developed with City streets and utilities.  Access will be
from Tutt Boulevard at the southwest and Wolf Ridge Road at the southwest and northwest corners
of the property.  All  site drainage will  be directed to a proposed private Full Spectrum Extended
Detention Basin (FS EDB) adjacent to the southerly edge of the site within the western portion of the
Site.  The site will have utility services extended from the existing mains of said Tutt Boulevard and
Wolf Ridge Road.

2   Drainage Basins and Sub-Basins

2.1   Major Basin Descriptions

The Hansen Ranch Filing No. 1, Site is located on the easterly edge of the Cottonwood Creek Major
Drainage  Basin  (FOFO4000),  which  drains  to  Fountain  Creek.   The  Cottonwood  Creek Major
Drainage Basin 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.  A copy of the City's Drainage Basin Planning
Study Inventory Map showing the site location within the Basin is included in the Appendix. 4  

The Drainage Basin Planning Study for the  Cottonwood Creek Basin was completed in 2000 by
Ayers  Associates.5  There  are  not  drainage  improvements  noted  in  the  DBPS  for  the  site  or
downstream to Cottwood Creek.

1 WSS
2 OSD
3 FIRM
4 Drain. Area Ident. Study
5 DBPS
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Drainage Basins and Sub-Basins 3

This Site was also previously examined in the Preliminary/Final Drainage Report for Dublin North
Kwan Parcel Filing No. 8 by Terra Nova Engineering, Inc. and dated September 2014 & Revised
November 2015 as an undeveloped basin flowing to Tutt Boulevard.  No other drainage reports for
any of the adjacent properties are pertinent to drainage on this site.

2.2   Basin Description

The site contains no significant ridges, hills, valleys, gullies, or streams.  The Site is separated into
two existing on-site sub-basins labeled EX-A1 & EX-A2.  There is only one off-site drainage sub-
basin labeled OS A and located in said Tract F, Dublin North Kwan Parcel Filing No. 8 with storm
water flowing westerly and touching a very small portion of our Site's southern boundary.  This off-
site basin passes through the Site along the southern boundary line.  The existing condition of the
on-site property is stable and vegetated for the two on-site drainage basins. The majority of the flows
are directed to the southwesterly corner of the site and then drains southerly off-site.  The drainage
sub-basins are shown on the included Existing Drainage Map.

Off-site sub-basin OS A, located at the south edge of the site, consists of said Tract F.  The Tract is
vacant and not well vegetated.  The storm water from this basin flows overland to a swale flowing
westerly ultimately encroaching into the Site's southern edge for a small distance.  These flows will
be allowed to pass through the Site's southern boundary.

Sand Creek Major Drainage Basin is adjacent to the Cottonwood Creek Major Basin touching on the
Site's eastern and northern boundaries.  A copy of the Drainage Map – Proposed Conditions for
Dublin  North  Kwan  Parcel  Filing  No.  8  along  with  the  Preliminary  and  Final  Drainage  Report
statements on Pages 10 & 11 is included for readers reference.  The off-site storm water flows from
Templeton Gap right of way are collected at the intersection of Wolf Ridge Road extension via a 18”
flared end section and routed southerly in a public 18” pipe and directed toward an existing 6' D-10-R
sump inlet located behind a curb in open space.  The Drainage map and statements are included
from said Preliminary and Final Drainage Report.

Existing on-site sub-basin EX-A1 is composed of the majority of the Site.  The storm water flows
overland through the vegetated site southwesterly towards the southwest corner of the Site and exits
along  the  western  portion  of  the  southern  Site  boundary.   Existing  on-site  sub-basin  EX-A2  is
composed of  a smaller portion of  the Site adjacent to sub-basin OS A.  The storm water  flows
combine with the swale flow from sub-basin OS A and overland flow of EX-A1.  These combined
storm water flows exit the Site in this area and flow across said Tract F southerly onto the existing
Lot 15, AA Subdivision into a natural  lagoon area.  The Dublin North Kwan Parcel  Filing No. 8
Preliminary and Final Drainage Report states under Design Point 12 of said report that these flows in
historic condition flow to Tutt boulevard and M.V.E., Inc. has the opinion they do not.  They flow to a
natural lagoon area on Lot 15, AA Subdivision.6   

  

3   Drainage Design Criteria

3.1   Development Criteria Reference

This  Preliminary  &  Final  Drainage  Report for  Hansen  Ranch  Filing  No.  1 has  been  prepared
according  to  the  report  guidelines  presented  in  the  City  of  Colorado  Springs  Drainage Criteria
Manual (DCM)7.  The hydrologic analysis is based on a collection of data from the DCM, the NCSS
Web Soil Survey8, Topographic mapping by Polaris Surveying, Inc. for the project site, proposed plan
layout  by  M.V.E.,  Inc.,  property  boundary  information  provided  by  Polaris  Surveying,  Inc.  and
proposed grading an drainage system layout developed by MVE, Inc.  

6 Kwan No. 8
7 DCM Section 4.3 and Section 4.4
8 WSS
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4 Preliminary & Final Drainage Report

3.2   Hydrologic Criteria

For  this  Preliminary  & Final  Drainage Report,  the  Rational  Method as  described  in  the  City  of
Colorado Springs 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.9

The private Full Spectrum Extended Detention Basin (FS EDB) was sized and designed according to
the procedures and tools presented by the Urban Drainage and Flood Control District's Urban Storm
Drainage Criteria Manuals Volume 2 and Volume 3 as adopted by City of Colorado Springs.  10 11

Public storm drain inlets were also sized and analyzed using Urban Drainage and Flood Control
design worksheets.  The hydraulic grade lines of the public storm main system was determined using
Urban Drainage and Flood Control District's UD-Sewer Program.

4   Drainage Facility Design

4.1   General Concept

The intent of the drainage concept presented in this  Preliminary & Final Drainage Report for the
Hansen Ranch Filing No. 1 project is to provide adequate, safe and appropriate storm drainage with
storm detention and water quality treatment in accordance with City of Colorado Springs Drainage
Criteria.  The existing drainage conditions and the proposed drainage concept is described in more
detail below.  Input data and results for all calculations are included in the  Appendix.  Drainage
maps of existing and proposed conditions are also included in the Appendix.

4.2   Sub-Basin Specific Details

4.2.1   Existing Conditions

Existing off-site sub-basin OS A contains 0.89 acres.  These flows combine with on-site sub-basin
EX-A2 which contains 0.51 acres and will be allowed to pass through our site on the Site southern
boundary.  The storm water from these basins flow overland to a swale which flows westerly and
ultimately  encroaches  into  the  Site's  southern  edge  for  a  small  distance.   These  sub-basins,
containing 2% -  5% slopes generate storm runoff  peak flows of  Q5  = 0.4 cfs  and Q100  = 3.1 cfs
(existing flows) at Design Point EX-DP-1.  

Existing on-site sub-basin EX-A1 contains 12.38 acres of land.  The sub-basin slopes downward
from the northeast corner towards the southwest at existing slopes that range from 2% to 5%.  The
steeper slopes exist in the northeastern quadrant of the Site.  These flows combine with Design
Point EX-DP-1 which contains 1.40 acres.  These sub-basins generate storm runoff discharges of Q5

= 3.8 cfs and Q100  = 28.1 cfs (existing flows) and exits at the western portion of the southern Site
boundary at Design Point EX-DP-2.

4.2.2  Proposed Conditions

Design Point No. 1 (DP 1) Developed sub-basin A1 is 2.03 acres in area and located in the northern
portion of the site.  The sub-basin will contain single family residential lots with houses, paved drives,
& landscaping, and paved streets, curb, gutter, & sidewalks.  Sub-basin A1 accepts no off-site storm
water flow.  Sub-basin A1 produces peak discharges of Q5  = 3.7 cfs and Q100  = 8.2 cfs (developed
flows).   These storm water flows travel overland through the single family residential  lots to the

9 DCM
10 UDFCD V2
11 UDFCD V3
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Drainage Facility Design 5

paved  streets  and  continue  as  gutter  flow  on  the  northeastern  side  of  Dillenger  Lane  and  the
southern side of Finley Way to their intersection which is  DP 1.  The flows continue south in sub-
basin H1 to DP 3.

Design Point No. 2 (DP 2)   Developed sub-basin G1 is 1.78 acres in area and located in the
western portion of the site.  The sub-basin contains single family residential lots with houses, paved
drives, & landscaping, and paved streets, curb, gutter, & sidewalks.  Sub-basin G1 accepts no off-
site storm water flow.  Sub-basin G1 produces peak discharges of Q5  = 3.5 cfs and Q100  = 7.6 cfs
(developed flows).  These storm water flows travel overland through the single family residential lots
to the paved street and continue as shallow channel flow on the western side of Dillenger Lane to a
public City of Colorado Springs 6' D-10-R Inlet in sump condition situated at DP 2.  Should this inlet
overflow due to blockage the flows will pond in the street until they overflow into the private  Full
Spectrum  Extended  Detention  (FS  EDB) by  over-topping  the  southern  curb  of  Finley  Way  at
Dillenger Lane close to DP 6.

Design Point No. 3 (DP 3)   Developed sub-basin H1 is  0.75 acres in area and located in the
western portion of the site.  The sub-basin contains single family residential lots with houses, paved
drives,  landscaping,  paved  streets,  curb,  gutter,  and  sidewalks.   Sub-basin  H1  produces  peak
discharges of Q5  = 1.6 cfs and Q100  = 3.5 cfs (developed flows).   These storm water flows travel
overland through the single family residential lots to the paved street, combine with DP 1 storm water
flows and continue as shallow channel flow on the eastern side of Dillenger Lane to a public City of
Colorado Springs 8' D-10-R Inlet in sump condition situated at DP 3.  The combined flows at DP 3
entering the inlet are Q5 = 5.1 cfs and Q100 = 11.3 cfs.  These flows join the public 18” pipe flows from
DP 2 and the combined flows of Q5 = 8.6 cfs and Q100 = 18.9 cfs continue via a public 24” pipe to DP
7.  Should this inlet overflow due to blockage the flows will pond in the street until they overflow into
the private FS EDB by over-topping the southern curb of Finley Way at Dillenger Lane close to DP 6.

Design Point No. 4 (DP 4)  Developed sub-basins B1 – 0.88 acres in area, C1 – 1.05 acres in area,
and D1 – 1.23 acres in area, are located in the central portion of the site.  The sub-basins contain
single family residential lots with houses, paved drives, landscaping, paved streets, curb, gutter, and
sidewalks.  Sub-basins C1, D1, and E1 produce a combined peak discharge of Q5 = 5.6 cfs and Q100

= 12.4 cfs (developed flow).  Sub-basin B1 storm water travels overland through the single family
residential lots to the paved street and continue as shallow channel flow on the western and northern
side of Finley Way.  Sub-basins C1 and D1 storm water travels overland through the single family
residential lots to the paved street and continue as shallow channel flow in Gigi Court.  The storm
water flows from sub-basins B1, C1, & D1 combine as gutter flow at the intersection of Finley Way
and Gigi Court which is DP 4.

Design Point No. 5 (DP 5)  Developed sub-basin E1 is 1.10 acres in area and located in the central
portion of the site.  The sub-basin contains single family residential lots with houses, paved drives,
landscaping, paved streets, curb, gutter, and sidewalks.  Sub-basin E1 produces peak discharges of
Q5 = 1.9 cfs and Q100 = 4.2 cfs (developed flows).  These storm water flows travel overland through
the single family residential lots to the paved street and continue as shallow channel flow on the
northern side of  Finley Way combining with  storm water  flows from  DP 4 for  a  combined peak
discharge of Q5 = 7.6 cfs and Q100 = 16.6 cfs (developed flow) collected in a public City of Colorado
Springs 14' D-10-R Inlet in sump condition situated at DP 5.  These combined flows at DP 5 continue
via a public 24” pipe to DP 6.  Should this sump inlet overflow due to blockage the flows will pond in
the street until they overflow into the private  FS EDB by over-topping the southern curb of Finley
Way close to DP 6. 

Design Point No. 6 (DP 6)  Developed sub-basin F1 is 2.60 acres in area and located in the eastern
and southeastern  portion  of  the site.   The sub-basin contains  single  family  residential  lots  with
houses,  paved  drives,  landscaping,  paved  streets,  curb,  gutter,  and  sidewalks.   Sub-basin  F1
accepts no off-site storm water flow.  Sub-basin F1 produces peak discharges of Q5  = 4.3 cfs and
Q100 = 9.4 cfs (developed flows).  These storm water flows travel overland through the single family
residential lots to the paved street and continue as gutter flow on the eastern and southern side of
Finley Way to a public City of Colorado Springs 6' D-10-R Inlet in sump condition situated at DP 6.
These flows join the public 24” pipe flows from DP 5 and the combined flow of Q5 = 11.9 cfs and Q100
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6 Preliminary & Final Drainage Report

= 26.0 cfs continue via a public 30” pipe to DP 7.  Should this sump inlet overflow due to blockage
the flows will  pond in the street until  they overflow into the private  FS EDB by over-topping the
southern curb of Finley Way at DP 6.

Design Point No. 7 (DP 7)  Developed flows from DP 3 and DP 5 enter the concrete forebay via
public 18” and 30” pipes for a combined flow of Q5 = 18.8 cfs and Q100  = 41.4 cfs and enter the FS
EDB at DP 7.

Design Point No. 8 (DP 8)  Developed on-site sub-basins K1 – 0.66 acres in area, and off-site sub
basin OS1 – 0.71 acres in area are located in the southern portion of the site.  K1 sub-basin contains
single family residential lots with houses, paved drives, and landscaping.  OS1 sub-basin is vacant
and not well vegetated. K1 and OS1 produce a combined peak discharge of Q5  = 1.3 cfs and Q100

= 4.0 cfs (developed flow).  Sub-basin K1 storm water travels overland through the single family
residential  lots  to  a  swale  and continues as  shallow channel  flow in  sub-basin  OS1 where the
developed flows enter concrete forebay via a rip-rap swale to the private FS EDB at DP 8.    

Design Point No. 9 (DP 9)  

Flows from the entire site are collected in the proposed private Full Spectrum Extended Detention
(FS EDB) Basin at DP 9.  The combined flows of sub-basins A1, B1, C1, D1, E1, F1, G1, H1, J1, K1,
and OS1 are  Q5  = 20.5 cfs  and Q100  = 47.5 cfs  (developed flow).   These flows  are  treated and
detained in the private FS EDB.  The FS EDB will release flows of Q5  = 0.4 cfs and Q100  = 7.4 cfs.
Flows exit the pond by way of a private 12” RC Pipe and flow across said Tract F southerly onto the
existing Lot 15, AA Subdivision into a natural lagoon area.  Overflows in excess of the 100 year flow
exit the pond by way of the 25' wide emergency spillway on the south side of the pond centered on
said public 12” RC Pipe and flow into said existing natural lagoon area south of the site.  The pond
outflow works  will  consist  of  a  25'  wide  concrete  spreading  basin  with  baffle  blocks  to  reduce
velocities and return discharge the pond outflows to sheet flow. 
   

4.3   Drainage Facilities

The proposed grading of the single family residential lots with houses, paved drives, landscaping,
paved streets, curb, gutter, and sidewalks will direct the developed drainage runoff flows resulting
from all pervious areas to the proposed private FS EDB.  The basin will be a private facility, owned
and maintained by the Hansen Ranch Home Owners Association.  Calculations for the drainage
facilities are included in the Appendix of this report.

The public storm drain inlets located in Hansen Ranch Filing No.1 City right of ways will be Colorado
Springs  Type  D-10-R  Inlets.   The  inlets  were  sized  using  the  UDFCD  standards  worksheets
containing the characteristics of the chosen inlet type.  The drain piping connecting inlets and leading
from the inlet to the pond forebays will be public and reinforced concrete storm pipe (RC Pipe). 

Hydraulic Grade Line calculations are provided for all of the drain pipes.  UD Sewer 2009 Version
1.4.0 (May 2014) was used for the computation of the piping hydraulic grade lines in this report.  The
program uses the energy-based Standard Step method in computing the hydraulic profile of the
proposed storm drain system.  The program uses Manning's equation to determine head losses due
to friction.  Calculations are included in the Appendix for readers reference. 
 
Said private FS EDB will be maintained by the Hansen Ranch Home Owners Association. The inlets
and storm pipes are public facilities and will be maintained by the City of Colorado Springs. 

The private Full Spectrum Extended Detention Basin (FS EDB) will be constructed in accordance
with City of Colorado Springs drainage criteria.    The private FS EDB has been designed utilizing the
UD – Detention, Version 3.07 (February 2017).  The watershed area used was 13.72 acres with the
watershed imperviousness of 57.5% as determined in the Combined Sub-Basin Runoff Calculations
(DP9) worksheet for sub-basins A1, B1, C1, D1, E1, F1, G1, H1, J1, K1, and OS1, which is included
in  the  Appendix.   The total  required  detention volume was calculated to  be 1.451 acre-feet  as
calculated with the Detention Basin Stage-Storage Table Builder  with a Basin ID of Pond 1 in the
Appendix.   These basins are represented by DP 7, DP 8, and sub-basin J1.  The referenced percent
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Drainage Facility Design 7

imperviousness is derived from values for various land use/land cover types contained in DCM Table
6-6,  and  the  combined  basin  imperviousness  calculation  for  DP  9  which  are  included  in  the
Appendix.  The  FS-EDB  will  have  concrete  outlet  box,  micro-pool,  concrete  trickle  channels,
concrete forebays and a 11' wide gravel access road.  The side slopes of the FS-EDB embankment
will be 3:1 due to area constraints imposed by the required street access location connecting to Tutt
Blvd and milder side slopes would make the facility exceedingly narrow and difficult to maintain.  The
capacity of said private Full  Spectrum Extended Detention Basin (FS EDB) will  be not less than
1.451 acre-feet to accept the required Water Quality Capture Volume (WQCV) of 0.261 acre-feet,
Excess Urban Runoff Volume (EURV) of 0.685 acre-feet, and 100-year Detention Volume for the
developed Hansen Ranch Filing No. 1.  Overflows will pass through a concrete weir with a bottom
width 25' and 3:1 side slopes at 1' of depth to a rip-rap (Type VL) lined emergency spillway from the
pond.  The spillway will discharge into a 3' wide by 25' long and 0.5' deep with five 1' high by 2' wide
barrier blocks to evenly disperse the outlet flows southerly onto the adjacent tract.  Calculations for
the rip-rap are included for readers reference in the Appendix.  Detailed design of this drainage
facility will be provided with Construction Documents for the site.  

4.4   Water Quality Enhancement Best Management Practices

The Hansen Ranch Filing No. 1 site will be developed with the proposed private FS EDB as required
by City of Colorado Springs for developments having disturbed area more than 1 acre.  The private
FS EDB provides the required water quality treatment and included Water Quality Capture Volume
(WQVC).  Additionally, an Erosion Control Plan will be included with the Construction Plans for the
site  and  will  include  construction  BMP's  for  prevention  of  downstream  sedimentation  from
construction on the site.

4.4.1   Four Step Process

The  City  of  Colorado  Springs  Drainage  Criteria  Manual  Volume  2  (DCM  v2)  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”.12 The Four Step Process is incorporated in the project and
the elements are discussed below.    

1) Runoff reduction practices for this project are a feature of the dwelling density and the open
space  requirements  of  this  development.   The  dwelling  density  of  each  lot  provides  ample
opportunity  for  a  high level  of  Minimized Directly  Connected Impervious Areas (MDCIA).   Each
individual residential lot in the subdivision will drain to grassed areas that reduce runoff that reduce
the requirement for Water Quality Capture Volume in all sub-basins.  Also the site features reserved
pervious open space (Tract B in southwest corner), further reducing flows.  The IRF worksheet for
the site is included in the Appendix. 

2) The project includes water quality treatment facility with Water Quality Capture Volume in the
form of the proposed private  Full Spectrum Extended Detention Basin (FS EDB).  The private FS
EDB is placed in the appropriate location to intercept the flows prior to the entering the downstream
drainage ways.

3) The site is located in the Cottonwood Creek Drainage Basin.  However, infrastructure has
been constructed which directs flows to Sand Creek.  Flows from this site enter the property located
south of the site and are routed overland to Vickie Lane, These flows are intercepted by storm inlets
in Vickie Lane and conveyed in storm drain pipelines leading to Tutt Boulevard and then continure
flowing south  to  Sand Creek.   All  drainage paths on the site  will  be  stabilized with  appropriate
landscape cover to prevent erosion of the site following development.  All pipe outfalls from the site
to  the  private  Full  Spectrum Extended  Detention  Basin  (FS EDB)  will  discharge  onto  concrete
forebay with barrier blocks.  The private FS EDB emergency overflow spillway will be rip-rap lined.
The normal outflows from the private FS EDB enter the private 12” RC Pipe storm drain which has a
concrete level spreader at the outlet for energy dissipation, outlet protection and stabilization.

12 DCM Vol 2 Chapt 1
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8 Preliminary & Final Drainage Report

4) This  residential  project  contains  no  designated  outdoor  storage  areas  or  storage  of
potentially harmful substances.  No potentially harmful substances will be stored outdoors.  No Site
Specific or Other Source Control BMP's are required.

A Grading,  Erosion and Stormwater Quality  Control  Plan for  the construction of  the site will  be
prepared at the time of Construction Drawing preparation.  The Construction Drawings will contain
the detailed design of the drainage facilities.  The plans will  be prepared in accordance with the
provisions of the City of Colorado Springs Engineering Division's Drainage Criteria Manual Volume
213.

5   Drainage Improvement Opinion of Probable Costs

5.1   Private Non-reimbursable Permanent BMP Improvements

Probable  costs  for  Hansen  Ranch  Filing  No.  1 Private  non-reimbursable  Permanent  BMP
Improvements are listed below: 

Item Quantity Unit Unit Cost Cost

FS EDB Excavation 1 EA $5,525 $5,525

Concrete Outlet Structure 1 EA $4,500 $4,500

Concrete Forebay 2 EA $2,600 $5,200

Concrete Trickle Channel 288 LF $19 $5,472

Concrete Spreading Basin at outfall 1 EA $3,500 $3,500

12” HDPE Pipe 27 LF $25 $675

Type VL Rip-Rap 66 CY $112 $7,392

10% Engineering Contingency $3,226

    TOTAL $35,490.00

13 DCM Vol 2
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5.2   Public Non Reimbursable Drainage Improvements 9

5.2   Public Non Reimbursable Drainage Improvements

Probable costs for Hansen Ranch Filing No. 1  Public non reimbursable Drainage Improvements are
listed below: 

Item Quantity Unit Unit Cost Cost

City Inlet   6' D-10-R 1 EA $3,900 $3,900

City Inlet   8' D-10-R 1 EA $5,200 $5,200

City Inlet 14' D-10-R 1 EA $3,800 $3,800

18” RC Pipe 70 LF $36 $2,520

24” RC Pipe 95 LF $48 $4,560

30” RC Pipe 12 LF $60 $720

10% Engineering Contingency $2,070

    TOTAL $2

6   Drainage Fees

The Hansen Ranch Filing No. 1 development is located within the Cottonwood Creek Major Drainage
Basin.  Drainage fees are due for this project which is 12.90 Acres.  These fees will are due at time
of subdivision platting.  

Drainage Fee/Acre 12.888 Acres @ $13,923.00 / Acre =    $179,439.62

Bridge Fee/Acre 12.888 Acres @ $  1,130.00 / Acre =        14,563.44 

Surcharge/Acre 12.888 Acres @ $     723.00 / Acre =          9,318.02

   Grand Total     =    $203,321.08

     

7   Conclusion

This  Preliminary  &  Final  Drainage  Report for  the  Hansen  Ranch  Filing  No.  1 development  at
presents  a drainage concept  that  includes recommendation for  proposed site  improvements  will
direct, control,  and treat storm drainage runoff.   The proposed development of said project is in
general conformance with all previously filed reports which include this area and will not negatively
impact the adjacent properties and surrounding developments.
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PIPE TABLE

LOCATION SIZE MATERIAL OWNER Q5 (cfs) Q100(cfs)

DP 2 TO DP 3 18" RCP PUBLIC 3.5 7.6

DP 3 TO FS EDB 24" RCP PUBLIC 8.6 18.9

DP 5 TO DP 6 18" RCP PUBLIC 7.6 16.6

DP 6 TO FS EDB 30" RCP PUBLIC 11.9 26.0

INLET TABLE

LOCATION SIZE & SIZE OWNER CAPTURE BYPASS

Q5 (cfs) Q100(cfs) Q5 (cfs) Q100(cfs)
  
DP 2 D-10-R, L=4' PUBLIC 3.5 7.6 0.0 0.0

DP 3 D-10-R, L=8' PUBLIC 5.1 11.3 0.0 0.0

DP 5 D-10-R, L=14' PUBLIC 7.6 16.6 0.0 0.0

DP 6 D-10-R, L=6' PUBLIC 4.3 9.4 0.0 0.0

DEVELOPED DRAINAGE BASIN SUMMARY TABLE

DESIGN BASIN(S) AREA Tc          RUNOFF
POINT (AC) (MIN) Q5 Q100

DP-1 A1 2.03 10.2 3.7 8.2

DP-2 G1 1.78 8.8 3.5 7.6

H1 0.75 6.9 1.6 3.5

DP-3 A1,H1 2.78 10.2 5.1 11.3

B1 0.88 11.3 1.6 3.5

C1 1.05 8.6 2.0 4.5

D1 1.23 8.5 2.4 5.3

DP-4 B1,C1,D1 3.16 11.3 5.6 12.4

E1 1.10 11.6 1.9 4.2

DP-5 DP-4, E1 4.25 11.3 7.6 16.6

DP-6 F1 2.60 13.7 4.3 9.4

DP-7 DP-2,DP-3,DP-5,DP-6 11.41 13.7 18.8 41.4

K1 0.66 12.7 1.1 2.5

OS1 0.71 12.2 0.2 1.6

DP-8 K1, OS1 1.37 12.7 1.3 4.0

J1 0.94 10.5 0.4 2.4

DP-9 (IN) DP-7, DP-8, J1 13.72 13.7 20.5 47.5

DP-9 (OUT) OUTFLOW 0.4 7.4
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