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Engineer’s Statement:
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negligent acts, errors or omissions on my part in preparing this report.

Kevin Blumhardt, PE xxxxx Date Seal:
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INTRODUCTION

This Final Drainage Report (FDR) has been completed for Challenger Homes in order to present
an effective storm water management plan for the Falcon Highlands South development,
hereinafter referred to as the Site. This report is intended to guide the development of the site
and recommend general drainage concepts that can be implemented as development progresses.
Included within this report is a proposed drainage plan for the Site along with reference
information for drainage basins and storm water conveyance facilities.

The Site was most recently studied in the Preliminary Drainage Report (PDR) level in the Falcon
Highlands South PUDSP Preliminary Drainage Report by Atwell, LLC, approved May 17, 2024.

The site for Falcon Highlands South Filing 1 is approximately 19.66 acres and will include a
total of approximately 24 single-family residential units.

Proposed herein is a network of storm infrastructure, temporary pond, and swales that will meet
relevant criteria for storm water quality and detention.

GENERAL LOCATION AND DESCRIPTION

The Site is located within Section 12, Township 13 South, Range 65 West of the Sixth Principal
Meridian, County of El Paso, State of Colorado. The Site is bounded by Antelope Meadows to
the south, Bridal Vail Way to the west. Falcon Highlands Filing No. 2 is located to the north of
the site.

The overall area consists of approximately 19.66 acres that is proposed to be developed into 24
single-family residential units, roadways, and open space.

The site is within the Sand Creek Drainage Basin.
A vicinity map showing the location of the site is included below.

The site is within the Falcon Highlands MDDP by Atwell, LLC, dated March 2022.

SOILS AND EXISTING CONDITIONS

Much of the Site is currently undeveloped. Of the development within the Site, there are existing
dirt roadways and sanitary sewer infrastructure installed per the Construction Drawings for
Falcon Highlands Filing No. 2 prepared by Terra Nova Engineering, most recent revised date of
September 7, 2010. The ALTA survey conducted by Atwell, LLC., shows the existing conditions
of Falcon Highlands and adjacent development of Filing No. 2. The Site is nearly 100% existing
natural grass vegetation typical of the eastern plains with sparse vegetative cover at its outer
limits to the south and southeast. There is an existing regional drainage pond south of the site,



dedicated to water quality and detention of storm water from Falcon Highlands Filing No.2 and
the future development of Falcon Highlands Filing No. 3. The on-site slopes range from 0
percent to 10 percent and generally sheet flows from west to east. An Existing Conditions
Drainage Map is included in Appendix G showing the delineated drainage basins.

The site is made up of Blakeland-Fluvaquentic Haplaquolls soil, a loamy sand, with 60 percent
being hydraulic soil group A and 38 percent being group D. The Natural Resources Conservation
Service of the United State Department of Agriculture Web Soil Survey has been included in
Appendix B for reference.

DRAINAGE DESIGN CRITERIA

The El Paso County Drainage Manual (EPC DCM) and El Paso County Engineering Criteria
Manual (EPC ECM) were used in conjunction with the Colorado Springs Drainage Criteria
Manual (DCM) Mile High Flood District (MHFD) Criteria Manual. The rational method was
used for a drainage basin less than 100-acres. The 5-year design frequency was used for the
minor storm and a 100-year design frequency was used for the major storm in calculation on-site
storm hydraulics. The City of Colorado Springs IDF Curve has used for calculating the rainfall
intensity of 1.50 inches for the 5-year and 2.52 inches for the 100-year.

EXISTING ONSITE NAD OFFSITE DRAINAGE BASINS

All off-site drainage basin runoff data and calculations have been updated per current codes and
standards. The developments of Falcon Highlands Filings No. 1 and 2 remained consistent with
there MDDP and therefore offsite basin descriptions are delineations provided are based on
previous County approved reports.

The site has been broken down into several major existing drainage basins. An Existing
Conditions Drainage Map is in appendix F.

Off-Site Basins (Existing):

0OS-1 (2.17 ac, Q5= 0.04 cfs , Q100= 1.32 cfs) is located in the northern portion of the site and
consists of developed lots. Stormwater flows south onto the site and into Basin EX-2 where it
continues to flow south to a natural swale then southeast off-site and into an existing water
quality pond.

0S-2 (1.28 ac, Q5= 0.02 cfs, Q100= 0.66 cfs) is located in the south east corner of the site and
consists of developed lots. Stormwater flows south onto the site and into Basin EX-2 where is
continues for flow south east into a natural swale, then into an existing water quality pond.



On-Site Basins (Existing):

This site has been broken down into three major existing drainage basins. An existing drainage
map can be found in Appendix F.

EX-1 (3.38 ac, Q5= 0.04 cfs, Q100=1.32 cfs ) is located in the west portion of the site, and
consists of undeveloped land. Stormwater flows south and west into the existing Bridal Vail Way
then continues south via curb and gutter to a cross pan at the intersection of Bridal Vail Way and
Antelope Meadows Circle and flows west to an exiting inlet (Design point C1).\

EX-2 (9.38 ac, Q5= 0.11 cfs, Q100= 4.05 cfs ) is located in the northern part of the site, and
consists of undeveloped land. Stormwater flows southwest to a natural swale and continues off-
site and into an existing water quality pond.

EX-3 (9.14 ac, Q5= 0.13 cfs, Q100= 4.64 cfs) is located in the south portion of the site, and

consists of undeveloped land. Stormwater flows south to a low point in the basin then continues
south to an existing water quality pond.

PROPOSED DRAINAGE BASINS

Preliminary grading design on the site has been completed to include right-of-way design and
assignment of lot type A, B, and Transition (T). The assigned lots drain per a typical lot
template, into roadways where on-grade sump inlets are located to pick up and convey
stormwater through public storm system and outfall to a temporary downstream detention pond.

The overreaching premise of the drainage design is to route overland flow from residential lots to
adjacent right-of-ways where public storm infrastructure will be installed and ultimately convey
the stormwater to the downstream temporary pond to provide water quality treatment as well ass
flow attenuation and detention. This study has also designed a temporary water quality basin.
The analysis in this report provides pond sizing requirements as well as locations and sizes for
inlets, pipes, and swales.

There is a proposed grass-lined swale to capture flows in the open space behind the northern lots,
there is also a proposed grass lined swale to provide a flow path from the proposed temporary
pond to the existing full spectrum pond. The design of these swales are included in the report in
Appendix E, to accurately access the width and depth of the drainage way for the minor and
major storm events.

The temporary pond will overflow and discharge into the Existing full spectrum detention pond
2.

HLG calculations for both the 5-year and 100-year storms are provided in Appendix E.

On-Site Basins (Proposed):



A-1 (4.49 ac, Q5= 0.15 cfs, Q100= 2.05 cfs ) is located in the north portion of the site along the
back of the existing lots and the proposed lots, and consists of open space. Stormwater flows to a
proposed swale in the open space and flows to and existing outlet (Design point A1). The
existing Design point discharges to a natural swale that flows southwest to the existing detention
pond 2 (Design point P.2).

B-1 (4.83 ac, Qs= 4.47 cfs, Q1o0= 12.74 cfs) is located in the north portion of the site south of
Basin A-1 and consists of large lots (greater than 19,000 sf) public right-of-way, curb and gutter,
and attached sidewalk. Stormwater sheet flows from the lots toward the public right-of-way, and
is conveyed south via curb and gutter to a local low point in the roadway where it is then
captured by a proposed 10’ Type R sump inlet (Design point B1) and enters the proposed public
storm infrastructure and is released into a proposed temporary water quality pond (Design point
P.1). Emergency overflow from the inlet will overtop the crown in the roadway and continue to
flow south and will be picked up by future inlets in Antelope Meadows Circle (Design Point B4)
and will be released into the existing detention pond 2 (Design Point (EX.2).

B-2 (2.46 ac, Qs=2.29 cfs, Q100= 6.54 cfs) is located on the west side on the site south of Basin
B-1 and consists of large lots (greater than 19,000 sf) public right-of-way, curb and gutter, and
attached sidewalk. Stormwater sheet flows from the lots toward the public right-of-way, and is
conveyed south via curb and gutter to a local low point in the roadway where it is then captured
by a proposed 10’ Type R sump inlet (Design point A2) and enters the proposed public storm
infrastructure and is released into a proposed temporary water quality pond (Design point P.1).
Emergency overflow from the inlet will overtop the crown in the roadway and continue to flow
south and will be picked up by future inlets in Antelope Meadows Circle (Design Point C2) and
will be released into the existing detention pond 2 (Design Point EX.2).

B-3 (1.98 ac, Qs=2.39 cfs, Q100= 6.80 cfs) is located on the southwest side on the site south of
Basin B-2 and consists of large lots (greater than 19,000 sf) public right-of-way, curb and gutter,
and attached sidewalk. Stormwater sheet flows from the lots toward the public right-of-way, and
is conveyed east via curb and gutter to a local low point in the roadway where it is then captured
by a proposed 5’ Type R sump inlet (Design point B3) and enters the proposed public storm
infrastructure and is released into a proposed temporary water quality pond (Design point P.1)
and will be released into the existing detention pond 2 (Design Point EX.2).

B-4 (3.52 ac, Qs= 3.28 cfs, Q100= 9.34 cfs) is located on the southeast side on the site south of
Basin B-1 and consists of large lots (greater than 19,000 sf) public right-of-way, curb and gutter,
and attached sidewalk. Stormwater sheet flows from the lots toward the public right-of-way, and
is conveyed west via curb and gutter to a local low point in the roadway where it is then captured
by a proposed 10’ Type R sump inlet (Design point B4) and enters the proposed public storm
infrastructure and is released into a proposed temporary water quality pond (Design point P.1)
and will be released into the existing detention pond 2 (Design Point EX.2).

C-1 (1.63 ac, Qs= 2.45 cfs, Q100= 6.99 cfs) is located on the western boundary of the site and
consists of large lots (greater than 19,000 sf) public right-of-way, curb and gutter, and attached
sidewalk. Stormwater sheet flows west toward the public right-of-way, and is conveyed south via



curb and gutter to a local low point in the roadway where it is captured by an existing 20’ inlet
(Design point C1), where it will enter existing storm infrastructure and be release into the
existing detention pond 1 (Design point EX.1).

STORMWATER CONVEYANCE AND STORAGE FACILITIES

The proposed on-site conveyance facilities will consist of a combination of storm pipe,
swales/channels, curb and gutter, and inlets, and has been designed using runoff data from the
calculations shown in Appendix D. Proposed drainage patterns will generally follow historic
drainage patterns outlined in the previous section of this report. At sump conditions, inlets will
be sized to collect 100-year flows. Runoff entering the inlets will be conveyed within the public
storm sewer system to the proposed temporary detention and water quality public full-spectrum
extended detention facility. The private temporary water quality facility will release into a
proposed swale that flows to an existing full-spectrum extended detention facility.

The site will send storm water runoff to both Existing Detention ponds 1 and 2. Both Existing
Detention basins were sized and designed by Tera Nova Engineering in a master drainage plan
Revised November 2005. A table below has been provided to show the proposed flows entering
the Existing Detention Ponds. The MHFD UD-Detention calculator was used to determine these
proposed flows.

Proposed Flows to Existing Ponds

100-year - Total
waQcv EURV-WQCV EURV-WQCV Volu_me
Required

Existing Pond 1 | 0.038 ac-ft | 0.058 ac-ft 0.070 ac-ft 0.166 ac-ft
Existing Pong 2 | 0.247 ac-ft | 0.374 ac-ft 0.454 ac-ft 1.075 ac-ft

Existing Pond 1 was calculated to require 8.96 ac-ft using Haestad’s Pondpack Program and
HEC modeling according the Tera Nova Report. The as-built conditions of the constructed pond
yield a total pond size of 15.89 ac-ft, with a spillway weir elevation at 6416.5 and top of pond
berm at 6817.0.

Existing Pond 2 was calculated to require 9.43 ac-ft using Haestad’s Pondpack Program and
HEC modeling according the Tera Nova Report. The as-built conditions of the constructed pond
yield a total pond size of 10.51 ac-ft, with a spillway weir elevation at 6416.5 and top of pond
berm at 6817.5.

MHFD-Inlet v5.03 software was used to analyze and design the street and inlet capacities
throughout the Site. The results of the software is included in the appendices for reference.
Chapter 7 of the City of Colorado Springs Drainage Criteria Manual, Volume 1 was used for street
flow design criteria.



A proposed grass lined swale is designed to convey stormwater to an outfall point for tributary
areas within the northern open space portion of the Site. This swale is to be designed to El Paso
County and Colorado Springs Drainage standards with one foot of freeboard. Design calculations
and cross sections are included within the appendix.

The temporary private Water Quality facility is calculated to require 0.145 ac-ft of total volume
and 1s designed to meet this volume at a stage of 2 feet. The temporary private Water Quality
facility has a total of 0.172 ac-ft. An outlet pipe with a restrictor plate shall be used to control the
release rated for the WQCV. 5-year and 100-year will overflow and overtop and eventually flow
to the existing full-spectrum detention basin 2.

The proposed temporary Water Quality Pond will outfall through an outlet pipe with a restrictor
plate to control the release rate of the WQCYV. This will then enter a grass-lined swale and enter
the existing full-spectrum detention pond 2. Over flow from the pond will over top the temporary
pond and enter the grass lined swale. The swale has been sized for the 100-year undetained storm
event.

It is planned that the temporary Water Quality Pond will be removed with the construction of the
following phases of Falcon Highlands, including the storm pipe and FES into the pond, the pond
itself, the outlet pipe, and the swale. The proposed storm infrastructure will then connect to the
future Falcon Highlands storm infrastructure and outfall into the existing full-spectrum detention
basin 2.

FOUR STEP PROCESS

The Four Step Process focuses on reducing runoff volumes, treating the WQCYV, stabilizing
drainageways, and implementing long-term source controls. The Four Step Process pertains to
management of smaller, frequently occurring events, as opposed to larger storms for which
drainage and flood control infrastructure are sized. The Four Step Process is summarized below,
and elements of the designed development are presented as a means to address and follow this
process.

1. Step 1: Employ Runoff Reduction Practices

The Site is developed to capture runoff from impervious areas at sump locations and local low
points within the public storm system. Impervious area is avoided where functional hardscape is
not needed and open space is provided within the subdivision and remains undisturbed where
developed lots are not laid out. Pervious landscaped areas are proposed where feasible in order to
reduce runoff. Typical lot layouts will include pervious landscape areas surrounding the residences
including front yards, rear yards, and side yard swales for drainage. The exact future ratio of
pervious to impervious area per lot may vary per lot depending on future homebuilding activity.
In order to calculate estimated runoff reduction for each lot for this project, lots were assumed to
have 35% imperviousness as specified by the DCM Volume 1, Table 6-6 for residential lots sized
as 0-3 dwelling per acre.



Runoff calculations were completed for two separate areas, the basins tributary to the temporary
pond and the basins that flow offsite, eventually ending up in the existing pond. The WQCV was
reduced by 73% for the area tributary to the temporary pond, 100% for basins flowing offsite,
and 86% for the total disturbed area. The remaining untreated WQCYV tributary to the temporary
pond was a user-override in the UD-Detention pond design spreadsheet, (included in Appendix
D).

All runoff reduction calculations and results are included in Appendix D. Runoff reduction areas
are shown and can be found in the Green Infrastructure Maps, included in Appendix G.

2. Step 2: Implement Control Measures That Provide a Water Quality Capture
Volume with Slow Release.

An outlet pipe with an orifice plate is proposed for the temporary pond 1 to control the release
rates of the WQCYV, EURYV, and the 100-year volumes. The WQCYV is released to meet the
standard 40 hour drain time using an orifice plate.

The proposed temporary pond will provide water quality treatment for 70.13% disturbed area,
the existing pond 1 will provide water quality treatment for 7.96% of the disturbed area, and
21.91% will be treated for water quality within a Separate Pervious Area (SPA). Basin A-1 is
being treated by the SPA and will flow through a vegetated swale and outfall to Design Point A1
and will eventually flow into the existing pond 1. Below is a table summarizing the water quality
treatments.

Water Quality Treatment Summary Table

Treatment Method Disturbed Area Percent of
(acres) Site (%)
Extended Detention
Basin (Temp Pond 1) 14.37 70.13%
Extended Detention
Basin (Existing Pond 1) 1.63 7.96%
Separate Pervious Area
(SPA) 4.49 21.91%
Total Treated 20.49 100%
Total Untreated 0 0%
Total 20.49 100%

3. Step 3: Stabilized Drainageways

The site utilizes concrete curb and gutter to channel stormwater from impervious runoff, mostly
paved roadways, and residential lots. Landscaped areas are to be permanently stabilized with
native seeding and mulching as well as trees and shrubbery according to the landscaping plans.
Sloped landscaped areas will not exceed 3H:1V grades. The proposed grass lined swale follows



El Paso Country and City of Colorado Springs drainage criteria. The site will outfall into the
Existing Detention Pond 2.

4. Step 4: Implement Site Specific and Other Control Measures

Site construction is to follow a Stormwater Management Report and Grading and Erosion Control
Plan that includes non-structural control measures during the initial, interim, and final phases of
construction. As the development is multifamily residential land use, there are no anticipated site-
specific permanent source control measures required for the Site.

WATER QUALITY ENHANCEMENT CONTROL MEASURES

The proposed temporary detention basin discussed in previous sections is to have infrastructure
in place that meets El Paso County and MHFD Urban Storm Drainage Criteria Manuals. The
proposed temporary pond is designed to provide WQCYV and detain the EURV and the 100-year
detention volumes as well as meet release rate criteria. Runoff from the upstream tributary areas
will be conveyed to the temporary pond via storm sewer. A developed drainage plan showing
developed areas and their drainage patterns to the temporary PCM is included in Appendix G.

Non-structural Best Management Practices that will be incorporated into the project are anticipated
to include grass swales. Water quality is provided via side yard grass swales between lots in
developed areas throughout the subdivision. It is provided for basins that drain directly offsite and
are not tributary to the ponds by way of grass-lined swales, and by having minimal grading with
no developed imperviousness in these areas as either open space or permanently seeded and
landscaped rear yard areas.

Structural Best Management Practices that are incorporated in the Site design include storm
infrastructure within the extended detention basins such as outlet structures and spillways.

MAINTENENANCE

The proposed temporary pond will be maintained by El Paso County. The proposed storm sewer
system in the internal streets will be owned and maintained by El Paso County.

FLOODPLAIN MODIFICATION

There are no floodplain modifications required or proposed for the Site, see Appendix C for the
FEMA Flood Zone Map.



DRAINAGE/BRIDGE FEES AND COST ESTIMATES

The Site lies within the Falcon Highlands Drainage Basin. The El Paso County Drainage Basin
Fees were last updated in 2023 and were used.

The project site has a total area of 19.66 acres. The following calculations for the imperviousness
of the development is shown below.

Average Housing Footprint: =3,400 sf
Total Housing Footprint Area: 3,400 x 24 =21,600 sf
Total ROW Area: =155,700 sf

ROW and Housing Footprint areas are 100% impervious
Total Impervious Area: (21,600 + 155,700) / 43,560 =4.07 ac

Drainage Fees:

$37,256 x 4.07 Imp. Acres = $151,631.92
Bridge Fees:
$5,118 x 4.07 Imp. Acres = $20,830.26

The table below summarizes these costs.

. Area 2023 Drainage Fee 2023 Bridge . .
Drainage . . . Drainage Bridge Fees
. Impervious (per impervious Fee (per Total ($)
Basin . . fees (S) (S)
(acres) acre §) impervious
acre)
Falcon 4.07 S 37,256.00 | S 5,118.00 | $151,631.92 | $ 20,830.26 | $172,462.18

Below is a cost estimate for the proposed storm infrastructure proposed within the filing.



Item Quantity Unit Unit Cost Cost
5' CDOT Type R $ S
Inlet 1| EA 9,200.00 9,200.00
10' CDOT Type R $ S
Inlet 3| EA 12,800.00 | 38,400.00
S S
18" RCP 54 | LF 93.00 5,022.00
S S
24" RCP 127 | LF 130.00 16,510.00
S S
30" RCP 152 | LF 155.00 23,560.00
S S
36" RCP 360 | LF 212.00 76,320.00
S S
5' Manhole 5| EA 8,200.00 41,000.00
S
Subtotal 210,012.00
S
Contingency (15%) | 31,501.80
S
Total 241,513.80
CONCLUSION

This Final Drainage Plan report covers the proposed storm water management plan for the
Falcon Highlands South development filing 1. This document will provide guidance so that the
drainage infrastructure constructed throughout the Falcon Highlands South Filing 1 development
will function efficiently and effectively. This report follows all standard criteria set forth by the
El Paso County Drainage Criteria Manual, El Paso County Engineering Criteria Manual, the City
of Colorado Springs Drainage Criteria Manuals Volumes 1, 2, and 3, and the Mile High Flood
District Urban Storm Drainage Criteria Manual, with no requested variances. Downstream
drainage facilities will not be negatively affected, as existing drainage patterns and allowable
release rates are planned to be maintained. It has been concluded that the proposed Falcon
Highlands South Filing 1 development will have no negative impact to the existing Pond and

downstream infrastructure and development.
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Vicinity map



Falcon Highlands - Filing No. 3

A PART OF SECTION 12, TOWNSHIP 13 SOUTH, RANGE 65 WEST
OF THE SIXTH PRINCIPAL MERIDIAN,
COUNTY OF EL PASO,
STATE OF COLORADO

P

rdimsts) B —18|E
‘r i e ||

e
el
e
i-'rEai.F'.E i
-
HeERTCE |-

|
ke b
|
|-T‘r|.|_.—\.

REIEL

I EWoodmen Rd e ——_ i

e T

| = E“-II" SR 5 .:--:""-. . .-'I i ﬁ}-a:':---"? <
P et ) T

i o) iy — e -__._. Ilfr'l:ll- : ?"k 3@

; ) ; b

i
i

SREASNE

ST, T T

||| L::;hﬂml : xf;‘l S |

PROJECT NO.: 24004308
DATE: 07,/01/24

¢S ATWELL

866.850.4200 www.atwell-group.com

143 UNION BOULEVARD, SUITE 700
LAKEWOOD, CO 80228

303.462.1100

CONTACT: DANIEL MADRUGA
DMADRUGA@ATWELL—GROUP.COM




Appendix B

Soils Report
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FEMA Map
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Hydrologic Calculations
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Hydraulic Calculations
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Drainage Maps



