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INTRODUCTION

PURPOSE AND SCOPE OF STUDY

The purpose of this Final Drainage Report (FDR) is to provide the hydrologic and hydraulic
calculations and to document the drainage design methodology in support of the proposed
Eagleview Subdivision (“the Project”) for PT Eagleview LLC. The Project is located within the
jurisdictional limits of El Paso County (“the County”). Therefore, the hydrologic and hydraulic
design is based on the County’s criteria which is described in further detail within the report.

LOCATION

The Project is located approximately 4 miles northwest of Falcon, Colorado within Section 26,
Township 12 South, Range 65 West of the 6" Principal Meridian, County of El Paso, State of
Colorado (“the Site”). The Site comprises two parcels of land which are bound by Stapleton
Estates Filing No. 1 on the west and south, Paint Brush Hills Filing No. 14 (PCD File No.
SF2024) to the east, and the Rodgwick Subdivision and MFY Farm Subdivision to the north. A
vicinity map has been provided in the Appendix A of this report.

The Site is currently owned by PT Eagleview LLC and will be developed by PT Eagleview LLC.

DESCRIPTION OF PROPERTY

The Site is approximately 121 acres consisting of undeveloped land with native vegetation and
is classified as “Open Space” per Table 5-4 of the Drainage Criteria Manual of El Paso County.
Vegetation within the site is characterized primarily by prairie grasses along with some area of
scrub brush and a limited occurrence of small oaks. The Site does not currently provide water
guality or detention for the Project area. The existing land use is undeveloped vacant land.
There are no existing irrigation ditches on the Site.

The existing topography consists of slopes ranging from 1% to 20%. The west tributary of the
Falcon drainage basin runs from the northwest corner of the site to the southeast corner of the
Site.

According to NRCS soil mapping data, USCS Type B soils are the primary soil type within the
site, indicating high levels of permeability. Soils present at the Site consist mainly of “Pring
coarse sandy loam” which represent a moderate hazard for erosion. Appendix B contains
detailed NRCS soil data.

The development of this site will include 38, 2 %2 acre single family lots, roadway improvements
to the site will include mowing, clearing and grubbing, weed control, paved access road
construction, roadway grading, one full spectrum detention pond, two water quality ponds,
roadside ditches, culverts, low tailwater basins, drainage swales, native seeding and a proposed
channel to convey flows to the detention pond and water quality ponds.

A Topographic field survey was completed for the Project by Rampart Surveys dated June 24",
2008 and is the basis for design for the drainage improvements.
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DRAINAGE BASINS

MAJOR BASIN DESCRIPTIONS

The Project is located within the West Tributary of the Falcon Drainage Basin. The watershed is
generally located in the north central portion of El Paso County. The watershed contains three
streams and has an overall area of approximately 10.6 square miles at the confluence of Black
Squirrel Creek. The headwaters of the watershed are made up of ponderosa pine forest,
grassland on undeveloped land, and 2-to-5-acre rural residential lots. There is no FEMA
mapped floodplain on the project site. Refer to Appendix A for the Flood Insurance Rate Map
(FIRM) number 08041C05350G effective date, December 7, 2018.

EXISTING SUB-BASIN DESCRIPTIONS

Historically the runoff from the Site drains into the West Tributary reach of the Falcon drainage
basin. The West Tributary reach bisects the Site from north to south. The Site is located in
upper portion of the Falcon drainage basin. The Site was divided into 4 onsite subbasins B1 —
B4 and 8 offsite basins OB1 — OB8. Onsite and offsite flows generally flow from north to south
overland over vacant and developed land to the West Tributary reach. The off-site basins
draining to the site generally encompass rural land with pockets of residential development.
Below is a description of the existing sub-basins.

Sub-Basin B1

The on-site sub-basin consists of an area of 5.55 acres, located in the southwest corner of the
property. Drainage flows overland from the northwest to the southeast into the West Tributary.
The curve number for this basin is 61.00. Runoff during the 5-year and 100-year events are 3.0
cfs and 8.5 cfs respectively.

Sub-Basin B2

The on-site sub-basin consists of an area of 41.43 acres, located on the west side of the
property. Drainage flows overland from the northwest to the southeast into the West Tributary.
The curve number for this basin is 60.68. Runoff during the 5-year and 100-year events are 15.4
cfs and 48.5 cfs respectively.

Sub-Basin B3

The on-site sub-basin consists of an area of 59.54 acres, located in the central portion of the
property. Drainage flows overland from the northwest to the southeast into the West Tributary
reach. The curve number for this basin is 60.90. Runoff during the 5-year and 100-year events
are 36.4 cfs and 110.0 cfs respectively.

Sub-Basin B4

The on-site sub-basin consists of an area of 14.68 acres, located in the northeast portion of the
property. Drainage flows overland from the north to the south into the West Tributary reach. The
curve number for this basin is 61.00. Runoff during the 5-year and 100-year events are 5.4 cfs
and 18.2 cfs respectively.

Sub-Basin OB1

The off-site sub-basin consists of an area of 10.37 acres, located on the southwest corner of the
property. Drainage flows overland from the west to the east onto the property and continues to
the southeast and outfalls along the south property line into the West Tributary reach at design
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point J1. The curve number for this basin is 63.76. Runoff during the 5-year and 100-year
events are 7.1 cfs and 18.8 cfs respectively.

Sub-Basin OB2

The off-site sub-basin consists of an area of 28.06 acres, located on the west side of the
property. Drainage flows overland from the west to the east onto the property. Flows enter the
site in a well-defined natural channel and continue to the southeast as channelized flow. Where
the flows ultimately outfall along the south property line into the West Tributary reach at design
point J2. The curve number for this basin is 64.16. Runoff during the 5-year and 100-year
events are 20.6 cfs and 52.7 cfs respectively.

Sub-basin OB3

The off-site sub-basin consists of an area of 43.44 acres, located on the west of the property.
Drainage flows overland from the northwest to the southeast and enters the site as channelized
flow and continue to the southeast as channelized flow. Where the flows ultimately outfall at the
south property line into the West Tributary reach at design point J2. The curve number for this
basin is 63.62. Runoff during the 5-year and 100-year events are 25.3 cfs and 67.1 cfs
respectively.

Sub-basin OB4

The off-site sub-basin consists of an area of 10.50 acres, located on the west side of the
property. Drainage flows overland from the northwest to the southeast and enters the site as
channelized flow and continues to the southeast as channelized flow. Where the flows ultimately
outfall at the south property line into the West Tributary reach at design point J2. The curve
number for this basin is 64.71. Runoff during the 5-year and 100-year events are 7.5 cfs and
18.9 cfs respectively.

Sub-basin OB5

The off-site sub-basin consists of an area of 143.82 acres, located on the northwest side of the
property. Drainage flows overland from the northwest to the southeast and enters the site as
channelized flow and continues to the southeast as channelized flow. Where the flows ultimately
outfall into the West Tributary reach on-site at design point J4. The curve number for this basin
is 59.98. Runoff during the 5-year and 100-year events are 36.8 cfs and 106.9 cfs respectively.

Sub-basin OB6

The off-site sub-basin consists of an area of 118.40 acres, located north side of the property.
Drainage flows overland from the north to the south and enters the site as channelized flow and
continues to the south where it outfalls into the West Tributary on-site at design point J4. The
curve number for this basin is 61.77. Runoff during the 5-year and 100-year events are 40.8 cfs
and 113.2 cfs respectively.

Sub-Basin OB7

The off-site sub-basin consists of an area of 421.20 acres, located on the north side of the
property. Drainage flows overland from the north to the south and enters the site as channelized
flow within the West Tributary reach. The curve number for this basin is 61.07. Runoff during the
5-year and 100-year events are 101.4 cfs and 284.2 cfs respectively.

Sub-Basin OB8

The offsite sub-basin consists of an area of 33.07 acres, located northeast of the property.
Drainage flows overland from the north to the south and enters onto the site as shallow
concentrated flow as there is no well-defined natural drainage channel in this area of the site.
Flows then continue to the south in a more defined natural channel and outfall into the West
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Tributary reach on-site at design point J3. The curve number for this basin is 64.89. Runoff
during the 5-year and 100-year events are 19.5 cfs and 51.6 cfs respectively.

Refer to Appendix E for the Existing Drainage Conditions Map.

PROPOSED SUB-BASIN DESCRIPTIONS

For the proposed condition, stormwater will generally maintain historic flow patterns from north
to south. The proposed roadways will alter some of the existing flow paths. The roadway ditches
will capture runoff from the roadways and direct flows back to the existing flow paths, which will
ultimately outfall to existing natural drainage channels, full spectrum detention pond, or water
guality ponds. The proposed project has been divided into 14 on-site sub-basins. The off-site
basins are fully developed and no changes to the upstream basins are anticipated. Off-site
improvements located at the intersection of Burgess Rd and Raygor Rd are proposed in this
project. Stormwater analysis and water quality are excluded for these improvements per ECM
Appendix I: 1.7.1.B.2, as this is redevelopment of an existing roadway, totaling in less than 1
acre of paved area.

Sub-Basin PB1

The on-site sub-basin consists of 2 residential lots at the southwest corner of the property. The
sub-basin has an area of 4.25 acres. The curve number for the sub-basin is 64.35. Runoff
during the 5-year and 100-year events are 3.0 cfs and 7.7 cfs respectively. Runoff from this
basin will travel across the lots and outfall to the south as it has done historically at design point
P1.

Sub-Basin PB2

The on-site sub-basin consists of 1 residential lot at the southwest corner of the property. The
sub-basin has an area of 1.08 acres. The curve number for the sub-basin is 65.38. Runoff
during the 5-year and 100-year events are 1.0 cfs and 2.4 cfs respectively. Runoff from this
basin will travel across the lot and outfall to the south as it has done historically at design point
P1. Flows from this sub-basin are not required to be conveyed to a water quality facility
according to Appendix | Section 1.7.1.B of El Paso County’s Engineering Construction Manual
(ECM). The sub-basin is identified as a large lot single family area with an impervious cover
under 20 percent under Section 1.7.1.B, number 5. In addition to a small portion of roadway
flows that are not required to be conveyed to a water quality facility according to Appendix |
Section 1.7.1.C.1.

Sub-Basin PB3

The on-site sub-basin consists of portions of 2 residential lots and the half street of the
proposed local roadway at the southwest corner of the property. The sub-basin has an area of
1.38 acres. The curve number for the sub-basin is 67.68. Runoff during the 5-year and 100-year
events are 1.5 cfs and 3.3 cfs respectively. Runoff from this basin will travel across the lots and
be conveyed to Culvert 1 through a roadside ditch. Flows will then be conveyed through basin
PB15 via a natural channel and outfall into Water Quality Pond 1 before out falling into the West
Tributary reach at design point P2.

Sub-Basin PB4

The on-site sub-basin consists of 4 residential lots and the half streets of the proposed local
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roadway at the southwest corner of the property. The sub-basin has an area of 10.54 acres. The
curve number for the sub-basin is 64.84. Runoff during the 5-year and 100-year events are 12.6
cfs and 30.2 cfs respectively. Runoff from this basin will travel across the lots and be conveyed
by a natural channel to Culvert 2. Where flows will then be conveyed through basin PB15 via a
natural channel and outfall into Water Quality Pond 1 before out falling into the West Tributary
reach at design point P2.

Sub-Basin PB5

The on-site sub-basin consists of 2 residential lots and the half street of the proposed local
roadways at the west side of the property. The sub-basin has an area of 6.18 acres. The curve
number for the sub-basin is 64.70. Runoff during the 5-year and 100-year events are 4.2 cfs and
10.4 cfs respectively. Runoff from this basin will travel across the lots and be conveyed by a
natural channel to Culvert 7. Where flows will then be conveyed through basin PB4 and PB15
via a natural channel, Culvert 2, and outfall into Water Quality Pond 1 before out falling into the
West Tributary reach at design point P2.

Sub-Basin PB6

The on-site sub-basin consists of 3 residential lots and the half street of the proposed local
roadway near the central portion of the property. The sub-basin has an area of 11.09 acres. The
curve number for the sub-basin is 65.33. Runoff during the 5-year and 100-year events are 8.6
cfs and 20.7 cfs respectively. Runoff from this basin will travel across the lots and roadside
ditches to Culvert 3. Where flows will then be conveyed through basin PB15 via a natural
channel and outfall into Water Quality Pond 1 before out falling into the West Tributary reach at
design point P2.

Sub-Basin PB7

The on-site sub-basin consists of 3 residential lots and portions of the proposed local roadways
near the central portion of the property. The sub-basin has an area of 3.46 acres. The curve
number for the sub-basin is 66.22. Runoff during the 5-year and 100-year events are 3.2 cfs and
7.4 cfs respectively. Runoff from this basin will travel across the lots and roadside ditches to
Culvert 4. Runoff will then be conveyed through a roadside ditch to Culvert 3. From there the
runoff will be conveyed through basin PB15 via a natural channel and outfall into Water Quality
Pond 1 before out falling into the West Tributary reach.

Sub-Basin PB8A

The on-site sub-basin consists of 2 residential lots, a large natural drainage channel and Pond 3
near the northwest corner of the property. The sub-basin has an area of 7.60 acres. The curve
number for the sub-basin is 64.63. Runoff during the 5-year and 100-year events are 8.3 cfs and
20.3 cfs respectively. Runoff from this basin will travel across the lots and into the natural
channel that outfall into Pond 3. Offsite sub-basin OB5 also discharges onto the property and is
conveyed to Pond 3 through sub-basin PB8A via the natural channel and rock chutes.

Sub-Basin PB8B

The on-site sub-basin consists of 4 residential lots and a large natural drainage channel. The
sub-basin has an area of 5.79 acres. The curve number for the sub-basin is 64.00. Runoff
during the 5-year and 100-year events are 6.1 cfs and 15.2 cfs respectively. Runoff from this
basin will travel across the lots and into the natural channel that outfalls into the main natural
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channel.

Sub-Basin PB9

The on-site sub-basin consists of 4 residential lots, a large natural drainage channel and a
portion of the sub regional Pond 1 near the northern portion of the property. The sub-basin has
an area of 12.80 acres. The curve number for the sub-basin is 64.39. Runoff during the 5-year
and 100-year events are 9.8 cfs and 24.8 cfs respectively. Runoff from this basin will travel
across the lots and into the natural channel.

Sub-Basin PB10

The on-site sub-basin consists of 4 residential lots near the northern portion of the property. The
sub-basin has an area of 8.47 acres. The curve number for the sub-basin is 64.00. Runoff
during the 5-year and 100-year events are 5.6 cfs and 14.4 cfs respectively. Runoff from this
basin will travel across the lots and into the West Tributary reach .

Sub-Basin PB11

The on-site sub-basin consists of 6 residential lots and portions of the proposed local roadways
near the northeast portion of the property. The sub-basin has an area of 17.56 acres. The curve
number for the sub-basin is 65.20. Runoff during the 5-year and 100-year events are 13.6 cfs
and 33.2 cfs respectively. Runoff from this basin will travel across the lots utilize roadside
ditches and natural drainage channels to convey flows to Culvert 6. From there the runoff will be
conveyed through basin PB14 via a natural channel and outfall into Water Quality Pond 2 before
out falling into the West Tributary reach.

Sub-Basin PB13

The on-site sub-basin consists of a portion of the proposed local roadways near the east portion
of the property. The sub-basin has an area of 4.02 acres. The curve number for the sub-basin is
65.12. Runoff during the 5-year and 100-year events are 4.9 cfs and 11.7 cfs respectively.
Runoff from this basin will sheet flow into the West Tributary reach. From there the runoff will be
conveyed to Culvert 8 and through basin PB14 via the West Tributary reach and outfall to
design point P3. Flows from this sub-basin are not required to be conveyed to a water quality
facility according to Appendix | Section 1.7.1.B of El Paso County’s Engineering Construction
Manual (ECM). The sub-basin is identified as a large lot single family area with an impervious
cover under 20 percent under Section 1.7.1.B, number 5. In addition to a small portion of
roadway flows that are not required to be conveyed to a water quality facility according to
Appendix | Section 1.7.1.C.1.

Sub-Basin PB14

The on-site sub-basin consists of 4 residential lots a portion of the proposed local roadways
near the southeast portion of the property. The sub-basin has an area of 17.28 acres. The curve
number for the sub-basin is 63.64. Runoff during the 5-year and 100-year events are 18.9 cfs
and 46.3 cfs respectively. Runoff from this basin will sheet flow into the West Tributary reach
and outfall to design point P3. Flows from this sub-basin are not required to be conveyed to a
water quality facility according to Appendix | Section 1.7.1.B of El Paso County’s Engineering
Construction Manual (ECM). The sub-basin is identified as a large lot single family area with an
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impervious cover under 20 percent under Section 1.7.1.B, number 5. In addition to a small
portion of roadway flows that are not required to be conveyed to a water quality facility
according to Appendix | Section 1.7.1.C.1.

Sub-Basin PB15

The on-site sub-basin consists of 5 residential lots and portions of the proposed local roadways
near the northeast portion of the property. The sub-basin has an area of 9.63 acres. The curve
number for the sub-basin is 61.65. Runoff during the 5-year and 100-year events are 11.0 cfs
and 26.3 cfs respectively. Runoff from this basin will travel across the lots utilize roadside
ditches and natural drainage channels to convey flows to Water Quality Pond 1 out falling into
the West Tributary reach at design point P2.

Sub-Basins OB1 — OB8

The offsite sub basins are fully built out per the DBPS and are anticipated to maintain historic
flows and drainage patterns.

DRAINAGE DESIGN CRITERIA

DEVELOPMENT CRITERIA REFERENCE

The proposed storm facilities are designed to be in compliance with the ElI Paso County
“Engineering Criteria Manual”, Volumes 1 and 2 and the City of Colorado Springs May 2014
Drainage Criteria Manual, Volume 1, (“the DCM”).

Site drainage is not significantly impacted by such constraints as utilities or existing
development.

A Falcon Drainage Basin Planning Study prepared by Matrix Design Group, September 2015
(DBPS) was completed and includes the Eagleview subdivision. This planning study was used
for reference to assist with drainage design for the proposed subdivision. Both the DBPS and
the previously approved preliminary drainage report proposed a regional detention facility within
the site. However, a DBPS Amendment to the Falcon DBPS (Dated March 8, 2024) was
completed and approved through the Drainage Board on March 27, 2024 which proposed
alternatives to the onsite detention location and improvements required along each reach of the
tributary. As a part of this amendment, the regional detention facility is no longer being proposed
and a full spectrum detention pond is now proposed. The new location of the detention pond is
located off of the West Tributary reach. The proposed detention pond still provides water quality
for onsite and offsite areas draining to it and also provides attenuation for the 100-yr storm
event. As part West Tributary reach analysis, stream improvements were identified and
conceptually designed for the entire reach. Refer to Appendix D for excerpts from the DBPS.

HYDROLOGIC CRITERIA

The 5-year and 100-year design storm events were used in determining rainfall and runoff for
the proposed drainage analysis per the Engineering Manual. The model utilizes the NRCS Type
Il rainfall distribution, the cumulative depth for the 5-year storm 2.7 inches and the cumulative
depth for the 100-year storm is 4.6 inches. Per the DCM both Frontal and Thunderstorms were
evaluated to determine the higher design flow. The comparative analysis between the two
storms shows that the Frontal Storm produces a significantly higher flow rates therefore, this
storm was used for the drainage design. The rainfall distribution for the Frontal Storm was

10 Kimley»Horn



Final Drainage Report
Eagleview Subdivision, El Paso County, CO

selected as the dominant storm-type for this project. See Table 1 below for the rainfall values.

Table 1: Colorado Springs Rainfall Depths

Duration (HRS)

Storm Event 1 HR 24 HR
5 Year 1.5 2.7
100 Year 2.52 4.6

It should be noted that the DBPS used a slightly lower cumulative depth for the 5-yr (2.6 inches)
and used the same cumulative depth for the 100-year of (4.6 inches) because the DBPS used
an aerial reduction of 2% to the rainfall depths as the Falcon Watershed is slightly larger than 10
square miles. This aerial reduction was not applied to the rainfall depths for this Site as the
drainage area analyzed was smaller and didn’t require an aerial reduction. Refer to Tables 6-2
and 6-4 in Chapter 6 of the DCM for the frontal rainfall distribution curve and Colorado Springs
rainfall depths data for the 5-year and 100-year design storm events utilized for the project. The
project model was compared to the DBPS model, and it generally reflects lower flows for the
project site area. This is mainly due to using the Type Il rainfall distribution curve versus the
Type Il a rainfall distribution curve that the DBPS model used. Design point JWT080 in the
DBPS model and design points J4 and P7 in the project models were used as critical points to
compare the existing and proposed condition models.

Design runoff was calculated using the NRCS curve number method as established in the DCM.
This aligns with what was completed in the Falcon Drainage Basin Planning Study (DBPS). The
NRCS curve number method was used for existing conditions and proposed conditions due to
the on-site and off-site basins containing more than 130 acres. Existing and future land uses
were obtained from the County GIS department. Where possible, runoff curve numbers
established in the DBPS were utilized since these were more conservative than equivalents
found in the DCM. For all other areas, curve numbers were developed by using Table 6-10
(ARCII) in the DCM. The CN values calculated for basins in this analysis align closely with those
found in the DBPS, with a weighted average of 61.5. Table 2 below shows all CN values utilized
for this report and their source. Calculations for the composite curve numbers are included in
the Appendix B.

A combination of aerial imagery and available public GIS data were used to calculate weighted
impervious values. However, the DBPS was found to underestimate imperviousness of the
basins; the impervious values in the DBPS ranged between 1% and 4% with most basins
having an impervious value of 2%. Calculations for impervious values are included in the
Appendix B.
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Table 2: CN Values

Soil Type

Cover Description % Imp A B C D

Open Space 39 61 74 80

Gravel --- 76 85 89 91

Paved --- 98 98 98 98

5 Acre Rural Residential 33 58 73 80

(Woods Landuse) *

5 Acre Rural Residential 40 62 75 81
(Rangeland Landuse) *

Y% Acre Residential* 25 55 71 81 86

2 Y% Acre Rural Residential* 11 45 64 76 81

*Values from the Falcon Drainage Basin Planning Study (DBPS) completed in 2015.

The Manning’s n values used to calculate the channelized flow regime for the time of
concentration were developed by comparison with the DBPS HEC-HMS and HEC-RAS models
and through physical confirmation at the site. The Manning’s n values used to calculate the
overland flow regime for the time of concentration were taken from Table 6-11 in the DCM and
can be found in Table 3 below.

Table 3: Manning’s n Roughness Coefficients

Surface Description n Value
Short Grass Prairie 0.15
Woods — Light underbrush 0.4

The time of concentration was calculated following the guidance provided in TR-55 by summing
the travel time for overland flow, sheet flow, and channelized flow segments along the longest
flow path and a factor of 0.6 was then applied to generate the lag time, per Ch. 6 Section 4.6 of
the DCM. The longest flow paths were manually delineated to match the drainage patterns in
each sub basin based on existing topography. Time of concentration calculations for each basin
can be found in Appendix B.

Routing of the stormwater runoff and modeling of drainageways for the project site, was done
using the NRCS Curve Number Method as required by El Paso County. Routing of channelized
flow was based on the Muskingum-Cunge method for all reaches for the existing and proposed
model. This aligned with the methodology completed in the DBPS models.
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Small existing channels onsite were modeled with a typical section using FlowMaster that has
the following characteristics: a longitudinal slope of 0.025, side slopes of 1.3 (H:V), a Manning’s
n value of 0.030, and a normal depth of 2 feet. Calculated discharge for the typical channel and
typical ditch are approximately 8 cfs and 67 cfs, respectively. See the FlowMaster worksheet in
Appendix C for further details on the typical channel and typical ditch. Similarly, proposed
roadside ditches were analyzed in FlowMaster with a typical section that has the following
characteristics: a longitudinal slope of 0.025, side slopes of 4.0 (H:V), a Manning’s n value of
0.030, and a normal depth of 18 inches. In roadside ditch sections where velocities exceed 5
fps, TRM matting is being proposed to provide stability. The maximum permissible velocity of 5
fps is in agreement with Mile High Flood District criteria. The larger main tributary channel was
modeled based on an averaging of cross sections within the DBPS HEC-RAS model for the
subject reaches. The longest of these, R-PB13, has the following characteristics: a longitudinal
slope of 0.02, side slopes of 3:1 (H:V), and a Manning’s n value of 0.03.

There are no additional provisions selected or deviations from the criteria.

HYDRAULIC CRITERIA

Applicable design methods were utilized to size the proposed detention pond, water quality
ponds, culverts, low tailwater basins, drainage channels, erosion protection, and rock chutes,
which include the use of Mile High Flood Districts UD-Detention spreadsheet, UD-Culvert
spreadsheet, and FlowMaster. The Site is providing one full spectrum detention pond which will
include water quality capture volume (WQCV), excess urban runoff volume (EURV), and 100-
year detention per the DBPS. The site is also providing two additional water quality ponds. The
Site is not significantly increasing the imperviousness of the Site and the Project is maintaining
the historic drainage patterns as much as possible and not significantly increasing developed
flows. Proposed drainage features on-site have been analyzed and sized for the Major Storm,
100-year design storm event.

DETENTION AND WATER QUALITY POND

The full spectrum detention pond design was completed utilizing Mile High Flood District’'s UD-
Detention spreadsheet to design the Pond 3 outlet structure. The UD-detention spreadsheet in
Appendix C was designed for the total area onsite and offsite draining to the Pond. The pond
was designed to reduce the 100-YR peak flow by ~10% to reach the pre vs post ratio of 0.9.
Once the design of Pond 3 was completed in UD-detention the stage storage curve and stage
discharge curve from the spreadsheet was then input into HEC-HMS and run. The peak storage
and peak outflow results from UD-detention spreadsheet compared to the HEC-HMS results
were negligible. Therefore, verifying the detention Pond 3 was sized adequately for the 100-yr
storm event.

The water quality capture volume for Pond 3 was determined using an empirical formula based
on percent impervious. Refer to Appendix C for calculations.

As previously mentioned, a full spectrum detention pond and two water quality ponds are being
proposed for the site. The full spectrum detention pond is a non-jurisdictional detention pond
which has been designed for WQCV, EURYV, and 100-year detention. The detention pond has
been designed per the DBPS Amendment and restricts flow to be less than the historic flow
leaving the site. See the Drainage Facility Design section of this report for a comparison
between existing and proposed flows leaving the site. Maintenance of the detention Pond 3 and
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water quality ponds will be through Eagleview Metro District. Water quality ponds 1 and 2 will
provide water quality control volumes of 0.13 ac-ft and 0.05 ac-ft, respectively. Flows in excess
of the water quality control volume will be routed through the spillways of the water quality
ponds. Sizing calculations for the forebays and trickle channels for all ponds are included in
Appendix C.

Table 4: Pond Summary Table

Proposed 100-yr Flow Exiting Flow Ratio 100-yr _Flows
Pond Volume L SOl (Developed vs DEETEe
(ac-ft) (Developed) | (Developed) Historic)
[cfs] [cfs]
Pond 3 2.8 ac-ft 109 97 0.89 Yes
WQP1 0.13 ac-ft 181 181 - No
WQP2 0.05 ac-ft 82 82 - No

HEC-HMS results and UD-detention Pond calculations are provided in Appendix B and
Appendix C.

The detention Pond 3 has two rock chutes proposed with a downstream stilling basin to
dissipate the energy of the flow being conveyed into the pond through the rock chutes. The
stilling basin for each rock chute will have dual purpose. The first purpose will be to assist in
dissipating the energy before out falling into the pond bottom and second purpose is to serve as
a forebay structure. The concrete line trickle channels will convey flows to the outlet structure
micro pool. The outlet structure is designed to provide full spectrum characteristics. The 100-
year storm volume will be released via 1-42” RCP. An emergency spillway is proposed and
designed to convey the 100-year flow with a depth of 1. The emergency spillway has been
designed to provide a minimum of 1’ of freeboard. A 15’ wide access road is proposed from top
of the pond to the bottom of the pond for maintenance. The pond reduces proposed flows at the
outfall below historic levels relative to the existing conditions analysis results.

Water Quality Pond 1 has two rock chutes proposed with a downstream stilling basin for each to
dissipate the energy of the flow being conveyed into the water quality pond through the rock
chutes. The stilling basin for each rock chute will have dual purpose. The first purpose will be to
assist in dissipating the energy before out falling into the pond bottom and second purpose is to
serve as a forebay structure. The concrete line trickle channel will convey flows to the outlet
structure micro pool. The outlet structure is designed to provide water quality treatment only.
The water quality flows will be released through a 24” RCP. Once a volume greater than the
water quality volume is reached the flows will be conveyed through a combination of the outlet
structure and spillway. The spillway has been designed to convey the 100-year flow of 181 cfs.
The spillway has been designed to provide a minimum of 1’ of freeboard. A 15” wide access
road is proposed to the bottom of the pond for maintenance.

Water Quality Pond 2 has one rock chute proposed with a downstream stilling basin to dissipate
the energy of the flow being conveyed into the water quality pond through the rock chute. The
stilling basin for each rock chute will have dual purpose. The first purpose will be to assist in
dissipating the energy before out falling into the pond bottom and second purpose is to serve as
a forebay structure. The concrete line trickle channel will convey flows to the outlet structure
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micro pool. The outlet structure is designed to provide water quality treatment only. The water
quality flows will be released through a 18” RCP. Once a volume greater than the water quality
volume is reached the flows will be conveyed through a combination of the outlet structure and
spillway. The spillway has been designed to convey the 100-year flow of 82 cfs. The spillway
has been designed to provide a minimum of 1’ of freeboard. A 15” wide access road is proposed
to the bottom of the pond for maintenance.

CULVERT SIZING

The proposed culverts for the site were designed utilizing Mile High Flood Districts UD-Culvert
spreadsheet. Refer to Appendix C for culvert sizing and erosion protection calculations. Where
applicable, per the plans, low tailwater basins were used in place of standard riprap for better
erosion protection and flow velocity dissipation. Low Tailwater basin sizing is provided with the
Culvert End Treatment Details located in the Construction Documents.

CHANNEL STABILIZATION

The Falcon Drainage Basin Study identifies the need for channel stabilization improvements
with the Site. In particular, the DBPS calls for the construction of 24 small drop structures within
the Eagleview Subdivision. A DBPS Amendment to the Falcon DBPS (Dated March 8, 2024)
was completed and approved through the Drainage Board on March 27, 2024 which proposed
alternatives to the onsite detention location and improvements required along each reach of the
tributary. The proposed improvements represent the Amended improvements associated with
the DBPS Amendment. See Appendix E for check structure and riffle drop locations based on
hydraulic analysis of the site.

The channel stabilization was analyzed as part of this report. The larger main tributary channel
was modeled in HEC-RAS to analyze the reach for stability. As the DBPS identified this reach
for channel improvement. Refer to the HEC-RAS results and exhibits in Appendix C. Based on
the HEC-RAS modeling results proposed amendments to the identified drainage features in the
DBPS have been analyzed using the following hydraulic design parameters, in Table 5,
consistent with the Mile High Flood Districts, Urban Drainage and Flood Control District
Drainage Criteria Manuals (UDFCDCM), (Volumes 1,2, and 3), prepared by Wright-McLaughlin
Engineers, June 2001, with the latest revisions.

Table 5: Hydraulic Design Parameters for Natural Channels
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Design Parameter

Design Value

Maximum 100-year depth outside of bankfull channel ih
Roughness values Per Table 8-3
Maximum S-year velocity, main channel {within bankfull 5 fils
channel width) (fi/s)

Maximum 100-year velocity, main channe] (within bankfull Tius
channel width) (ft/s)

Froude Mo., 5-year, main charne] {within bankfull channel 0.7
width)

Froude No., 10{-year, main channel (within bankfull channel 0.8
width)

Maximum shear stress, 100-year, main channel (within 1.2 Ibisf

banklull channel width)

Minimum bankfull capacity of bank{ull channel {based on
future development conditions)

T0% of 2-year discharge or

10% of 100-yr discharge,
whichever is greater'

Minimum bankfull channel geometry

Per Table 8-2

Minimum bankfull channel width/depth ratio (Equation 8-3)

9

Minimum entrenchment ratio ( Equation ¥-4)

3

Maximum longitudinal slope of low flow channel (assuming
unlined, unvegetated low flow channel)

(1.2 percent

Revised to 0.4% based

Bankfull channel sinuosity { Equation 8-5)

I.l1to 1.3

on Falcon DBPS

A(H) (V)

recommendations.

Maximum overbank side slope

25(H): 1Y)
2.5 times top width

Maximum bankfull side slope
Minimum radius of curvature
Roughly equivalent to a 1.5-vear event based on extrapolation of regional data.

As part of this hydraulic analysis the DBPS model was updated to represent the existing
conditions of the channel more accurately. These updates included adding and removing cross-
sections to better represent existing conditions. Manning’s n adjustments we also done based
on visual inspection. The velocity and Froude from the HEC-RAS modeling, of the Falcon
DBPS, did not appear to match the channel stability of Falcon Creek as seen in the field. The
reaches appear to function with more stability than the results of the DBPS imply in the initial
DBPS HEC-RAS models. Additional field investigation was completed in an effort to evaluate
Manning’s n based on existing channel and vegetation conditions. Pictures were taken at each
HEC-RAS cross section identified in the DBPS to assess vegetation type, height, and flow
resistance. Engineering judgement was used to revise the Manning’s n by considering flow
depth relative to vegetation type. As a result of this evaluation, Manning’s n values in the
RWT092 and RWTO054 reach were increased to be closer to 0.1 for the channel bottom and
0.045 for the channel slopes based on the following factors:

e Vegetation is comprised mostly of willows and cattails about 4 to 6 feet in height.
¢ Flow depths are 4-feet or less.
¢ Willows and cattails are known to be highly resistant to flow until they are submerged.

Where flow depths are unable to submerge the vegetation, a Manning’s n roughness of 0.08 to
0.1 is an acceptable range hydraulic modeling in areas with this type of vegetation.

A HEC-RAS model was completed for the existing conditions, using flow rates determined
based on hydrologic analyses completed as a part of the Eagleview Subdivision PDR and the
results of that study are presented therein. An abbreviated overview of the existing results from
revised HEC-RAS modeling is provided in Table 6.
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Table 6: HEC-RAS Results Comparison Between Existing and Proposed Conditions

HEC-RAS Cross
Revised Falcon DBPS HEC-RAS Cross Sections Sections
(Existing Condition) (Proposed Condition)
DBPS Eagleview Eagleview
Input Output Input Output Input Output
Cross Section 100-yr Flow Froude | 100-yr Flow | Froude 100-yr Froude
(cfs) No. (cfs) No. Flow (cfs) No.

&

g’ 41218.78 480 0.74 285 0.57 285 0.57

o
40884.05 480 0.97 285 0.40 285 0.40
40418.78 480 0.91 285 0.49 285 0.49
40018.78 740 1.01 375 0.38 375 0.38

] 375 0.56 375 0.57

= 39618.78! 740 1.04

2 478 0.29 478 0.28

2 39218.78 740 1.15 478 0.51 478 0.52

(]

E, 38818.78 740 1.03 478 0.55 480 0.39

[=T+]

& 38418.782 740 1.07 478 0.75 480 0.56
38018.783 740 1.06 502 0.82 502 0.57
37618.78% 740 1.04 502 0.87 502 0.77

&

;F:’ 37218.78 740 0.93 502 0.82 502 0.82

(@]

1 DBPS cross section 39618.78 corresponds to existing and proposed Eagleview cross sections 39666 and 39542
* DBPS and existing Eagleview cross section 38418.78 corresponds to proposed Eagleview cross section 38437

¥ DBPS and existing Eagleview cross section 38018.78 corresponds to proposed Eagleview cross section 38001
* DBPS and existing Eagleview cross section 37618.78 corresponds to proposed Eagleview cross section 37609

As shown in Table 6, there are sections of the reaches that are not in compliance with the
hydraulic criteria in existing condition which will be improved, and comply with criteria, in the
proposed condition. The proposed improvements that were modeled are described in detail in
the following section of the report. Note that cross section 37218.78, the downstream offsite
Cross section, is not meeting criteria in the existing condition and the hydraulic results remain
identical in the proposed condition. Full hydraulic results, including results for proposed design
cross sections not present in the DBPS, are provided in Appendix C.

To mitigate the velocities and Froude numbers within the existing reaches, proposed

improvements are proposed to provide a stable, natural channel through the Site. Through a
combination of riffle drops, concrete check structures, and improved vegetation, the proposed

17 Kimley»Horn



Final Drainage Report
Eagleview Subdivision, El Paso County, CO

improvements meet the design criteria for velocity and Froude. See Appendix C for proposed
HEC-RAS results. The proposed improvements are based on the principle found in the El Paso
County’s Drainage Criteria Manual (DCM). Per Section 2.2.1 of the DCM “A stable channel
reaches “equilibrium” over many years. Therefore, channel modifications should be minimal.” A
summary of the proposed improvements are included below.

RWTO094

e A combination of natural riprap riffle drops, coir matting and channel grading will be
shown south of the proposed road (South Arroya Lane) due to the width of the channel
in this section, approximately DBPS stations 37+600 to 38+800.

e Concrete check structures north of South Arroya Lane to the confluence of RWT094 with
RWTO080 and RWTO092, approximately DBPS stations 38+800 to 39+600. Check
structures are proposed to be installed at grade in the existing channel to minimize
disturbance and protect the channel by maintaining a three-foot maximum drop and a
0% longitudinal slope between structures.

RWTO094 is located south the confluence with RWT080 and RWT092 and flows south to the
southern property line and beyond. The portion of RWT094 within the Eagleview property is
approximately bounded by DBPS stations 37+600 to 39+600. It is divided into two sections, split
by the proposed South Arroya Lane. The section north of the proposed roadway (approximately
DBPS stations 37+600 to 38+800) has a narrower cross section and more closely resembles
the cross section of reach RWT092 to the north. A total of five check structures are proposed in
the northern section of this reach.

South of the proposed South Arroya Lane, the channel becomes much wider with shallower
slopes (approximately DBPS stations 38+800 to 39+600). A total of four constructed riffles are
proposed within this section of the reach. The drop heights of the constructed riffles range from
2.3 feet to 3 feet with 3% to 4% slopes. The channel sections outside of the riffles within this
reach use the DBPS recommended stable channel slope of 0.40% to reduce the potential of
erosion. For the riffle portion of the RWT094 reach, the 2-year flow of 77.5 cfs at design point
P3 was used as the basis to size the low flow portion of the channel in this reach that will be
regraded. This results in a 22 foot wide low flow channel. The Falcon DBPS states, “The crest
width for a natural channel drop structure is the channel width associated with the low flow
(bankfull) event as defined in the DCM update Section 3.1.1.1”. Thus riprap protection is
provided for only the low flow portion of the riffle. A full analysis of the riffle drop structures in
included in Appendix C.

RWT092

e Check structures are proposed to be installed at grade in the existing channel to
minimize disturbance and protect the channel by maintaining a three-foot maximum drop
and a 0% longitudinal slope between structures.

RWTO092 is located between RWT054 and the sub regional detention pond SR1, approximately
DBPS stations 39+600 to 40+150. A total of four check structures are proposed within this
reach. The reach ends at the confluence with another smaller channel from the west.
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RWTO054

e Check structures are proposed to be installed at grade in the existing channel to
minimize disturbance and protect the channel by maintaining a three-foot maximum drop
and a 0% longitudinal slope between structures.

RWTO054 is located north of reach RWT092, approximately DBPS stations 40+150 to 41+000. A
total of one check structure is proposed within this reach at approximately 40+300. Due to the
denser vegetation, including fully grown willows, cattails, and ponderosa trees within the low
flow channel, no improvements are proposed north of structure at 40+300. A discussion and
justification of the Manning’s n was previously provided.

RWTO080

o A full spectrum detention facility is proposed along this reach. Design details are
included within this report.

RWTO080 is located west of RWT092. TRM matting is proposed within RWT080 to mitigate
erosion and provide stability to the channel. TRM matting is proposed as an alternative to
willow staking as there is doubt as to whether or not willows would successfully establish in the
intermittent and relatively dry channel. TRM matting is not proposed to the north of Pond 3, due
to low flow velocities within the existing drainage channel.

The construction of the 11.03 AC-FT (100 YR) Sub Regional Pond (SR-1) will be completed by
the County at a later date. A 2.8 AC-FT full spectrum detention basin is proposed on the
RWTO080 reach in the northwest corner of the Eagleview site.

CHANNEL MAINTENANCE

A maintenance agreement with the County will be required. As platted, the site will contain two
distinct types of drainage easements: County easements and Metro District easements. The
County drainage easements will include the channel improvements to be maintained by El Paso
County while the Metro District drainage easements will include those portions of drainageways
to be maintained by the Metro District. Furthermore, the Metro District will be responsible for
the maintenance of all vegetation, coir matting, and TRM, occurring between and around the
channel improvements located within the County drainage easements. Maintenance access for
the channel is provided by two access roads on Arroya Lane. The access road for the northern
portion of the channel will run along the east side of the channel, while access for the southern
portion will be located on the west side of the channel.

PAINTBRUSH HILLS- POND C

Adjacent to the southeast corner of the site, Detention Pond C was designed and constructed
with Paint Brush Hills Filing No 12 in approximately 2004. Pond C was recently upgraded to
include water quality and increased emergency spillway flows with Paint Brush Hills Filing No 14
in the 2021 time frame.

The new spillway associated with redesigned Detention Pond C, discharges stormwater runoff
straight to the west via a 3:1 rip-rap slope at the property line. The rate, form and path of runoff
does not match historic. We recommend an additional 107 CY of 12” rip-rap be placed at the
toe of slope. The additional rip-rap toe protection will allow the spillway runoff to turn 90
degrees south and return to the historic flow path. Also, a 18,048 SF easement is warranted on
Lot 31 to reduce the chance of building in the path of the emergency spillway.
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DRAINAGE FACILITY DESIGN

GENERAL CONCEPT

The Eagleview subdivision is a low-density residential development with 2 %2 acre lot sizes. The
proposed drainage patterns will match the historic patterns as much as possible and not
significantly increasing developed flows. To maintain historic flows, one detention pond (Pond 3)
is being proposed and will capture and control a portion of the onsite and upstream offsite flows
as outlined in the DBPS Amendment. The runoff from the proposed roads will be treated before
releasing it into the West Tributary reach or on to the downstream properties at the historic
discharge points.

Provided in the Appendix B are hydrologic calculations utilizing the NRCS/HEC-HMS method
for the proposed conditions. Provided in Appendix C are the calculations for the proposed
detention pond, water quality ponds, culvert, and channels. As previously mentioned, the
existing and proposed drainage maps can be found in Appendix E.

SPECIFIC DETAILS

The existing site is undeveloped land consisting of mostly grassland. The existing conditions of
the Site have flows being conveyed from the northwest to the southeast and discharging into the
West Tributary reach of the Falcon drainage basin. The site is undeveloped and runoff
conditions for the Site were modeled within this study using HEC-HMS. The proposed
development looks to preserve the natural drainageways and drainage patterns as much as
possible. Culverts have been sized using UD-Culvert and the calculations can be found in
Appendix C.

The results from the HEC-HMS model for existing conditions show 578 cfs leaving the project
site for the 100-year storm event and for the proposed conditions 561 cfs is leaving the project
site at the south side. It is not anticipated that the development will negatively impact the
drainageways and related facilities downstream of the development.

A Proposed Drainage Conditions Map is included Appendix E of this report for reference.

The U.S. Army Corps of Engineers (USACE) provided an approved jurisdictional determination
(AJD) for the wetlands present within the Eagleview site. The USACE AJD found that the
wetlands within the site were isolated and not Waters of the U.S. (WOTUS); therefore impacts
to these wetlands will not require permitting under Section 404 of the Clean Water Act.
Furthermore, the wetlands onsite are unregulated and shall not incur any additional permitting
requirements beyond the scope of El Paso County.

The Site will disturb more than 1 acre and will require a Colorado Discharge Permit System
(CDPS) General Permit for Stormwater Discharge Associated with Construction Activities from
the Colorado Department of Public Health and Environment (CDPHE). The proposed detention
pond will be non-jurisdictional and will therefore require the submission of a Non-Jurisdictional
Water Impoundment Structure application form as a part of the platting process.

EXISTING MAJOR DRAINAGE CHANNELS

The DBPS has identified that stream improvements are need on the West Tributary reach
specific to the project Site. The design of the identified improvements are included within this
report. The design meets the goals from the DBPS but also minimizes the on-site stream
mitigation measures needed to the West Tributary reach.
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THE FOUR STEP PROCESS

The Project was designed in accordance with the four-step process to minimize adverse
impacts of urbanization, as outlined in the El Paso County Engineering Manual for BMP
selection as noted below:

Step 1. Employ Runoff Reduction Practices — The project is proposing a low-density
residential development that will be designed to minimize the impact to the current
existing terrain. The Site’s proposed paved roadways will increase the Site’s impervious
area, however, roadside ditches and channels will be constructed to slow down the
runoff velocity and reduce runoff peaks. The detention pond and two water quality ponds
will be used to capture stormwater, provide water quality treatment, and maintain flows
discharging off site at or below historic levels.

Step 2. Implement BMPs That Provide a Water Quality Capture Volume with Slow
Release — Permanent water quality measures and detention facilities will be necessary
for the Project. Temporary water quality and erosion control measures will be provided
during construction to prevent sediment laden water from discharging from the Site.
Water quality measures are being used for all stormwater that contacts roadways,
excluding 0.97 acres which cannot practicably be treated. Per ECM Appendix | Section
7.1.C.1., 20% of the development site or less than 1 acre can be excluded from
providing water quality. As mentioned, 0.97 acres of impervious area will not be able to
be treated which is less than 1 acre of the overall site. Per ECM Appendix | Section
7.1.B.5, in development areas of low-density housing, water quality is required for all
roads, but is not required for the entirety of the large-lots. Due to the Project consisting
of single family large-lots, lot imperviousness shall be limited to 10 percent or less. Per
ECM Appendix | Section 7.1.B.8, construction areas for stream improvements are
excluded from water quality requirements. Refer to Appendix E for PBMP Tributary
Areas map.

Step 3 Stabilize Drainageways— Stabilizing proposed roadside ditches, swales, and
channels by designing them with slopes that control the flow rates. Placement of riprap
or riprap low tailwater basins upstream and downstream of culverts to help reduce
erosion of the roadside ditches. Check dams will be used in areas with steeper grades to
slow the runoff. We anticipate this will minimize erosion. Existing drainage ways will be
graded to reduce the velocity of the water to minimize erosion.

Step 4. Implement Site Specific and Other Source Control BMPs — The erosion
control construction BMPs of the Project were designed to reduce contamination. Source
control BMPs include the use of vehicle tracking control, culvert protection, stockpile
management, and stabilized staging areas.

DRAINAGE FEES AND REIMBURSABLE COSTS

FEES

The project is within the Falcon Drainage Basin (CHWS1400) which is a part of the El Paso
County Drainage Basin Fee Program, which is based on the total amount of impervious acres
for the Site. Based on impervious calculations in the Appendix, there are 16.95 impervious
acres for the proposed project. Sites larger than 2.5 acres are subject to a 25% reduction in total
drainage fee/acre. Current rates are for the 2022 calendar year. See the detailed breakdown
below.
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- Drainage Fee/Acre = $34,117 x 121.2 acres x 13.86% x 75% Imp = $429,831
- Bridge Fee/Acre = $4,687 x 121.2 acres x 13.86% Imp =  $78,734
Total =  $508,565

IMPROVEMENTS AND REIMBURSABLE COSTS

The Falcon Drainage Basin Study identifies two types improvements for the Site, County Costs
or Developer Costs. Items identified as Developer Costs (those incurred by the Developer) are
eligible for reimbursement. County Costs are not eligible for reimbursement. A DBPS
Amendment to the Falcon DBPS (Dated March 8, 2024) was completed and approved through
the Drainage Board on March 27, 2024 and amended the type of three reaches from a County
Cost to a Developer Cost and thus making them reimbursable. The Falcon Drainage Basin Fee
is subject to increase due to the conversion of County costs to Developer reimbursable costs. A
summary of the changes from the DBPS amendment are provided below:

Reach/Feature | Description Type of Cost Reimbursable | Amended
RWT094 South of SR1 Developer Yes
Cost
SR1 Sub-Regional | County Cost No Yes (Drainage Easement
Pond is Reimbursable)
RWTO080 Northwest of County Cost No Yes
SR1
RWT092 Northeast of County Cost No Yes
SR1

Once construction of the reimbursable facilities is completed, procedures for Drainage
Improvement Credits and Reimbursements outlined in Chapter 3 of the Drainage Criteria
Manual will be in effect.

A summary of the anticipated construction costs for the reaches/ features in the DBPS
Amendment are provided in a table below:

PROPOSED COST (2023) [ Comments

DBPS Reach W/ 35% Contingency

RWT-094 $469,342.00

RWT-080 $46,778.00

RWT-092 $200,367.00

RWT-054 $61,700.00

m . .
Detention Pond (SR1) ST73.77600 | Caspment Only
Total: $1,822,785.00

*Sub Regional Detention Pond (SR1) Drainage Easement cost is subject to changed based on
County Review and/or appraisers determination of land value.
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Following the Drainage reimbursement request application approval, the Drainage Fees will be
as follows based on DBPS cost estimates:

e Drainage Fees= $429,831
e Improvement Costs= $1,822,785
e Reimbursement Credit= $1,392,954

Fees are deferred at plat recordation due to reimbursement expenses being greater than the
required drainage fees.

SUMMARY

This report has been prepared in accordance with El Paso County stormwater criteria. It outlines
the Site design for the 5-year and 100-year storm events drainage system. The drainage design
presented within this report conforms to the criteria presented in the MANUAL Additionally, the

Site runoff and storm drain facilities will not adversely affect the downstream and surrounding
developments.
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NOTES TO USERS

This map is for use in administering the National Flood Insurance Program. It does
not necessarily identify all areas subject to flooding, particularly from local drainage
sources of small size. The community map repository should be consulted for
possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevations (BFEs)
and/or floodways have been determined, users are encouraged to consult the Flood
Profiles and Floodway Data and/or Summary of Stillwater Elevations tables contained
within the Flood Insurance Study (FIS) report that accompanies this FIRM. Users
should be aware that BFEs shown on the FIRM represent rounded whole-foot
elevations. These BFEs are intended for flood insurance rating purposes only and
should not be used as the sole source of flood elevation information. Accordingly,
flood elevation data presented in the FIS report should be utilized in conjunction with
the FIRM for purposes of construction and/or floodplain management.

Coastal Base Flood Elevations shown on this map apply only landward of 0.0'
North American Vertical Datum of 1988 (NAVD88). Users of this FIRM should be
aware that coastal flood elevations are also provided in the Summary of Stillwater
Elevations table in the Flood Insurance Study report for this jurisdiction. Elevations
shown in the Summary of Stillwater Elevations table should be used for construction
and/or floodplain management purposes when they are higher than the elevations
shown on this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations with
regard to requirements of the National Flood Insurance Program. Floodway widths
and other pertinent floodway data are provided in the Flood Insurance Study report
for this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood control
structures. Refer to section 2.4 "Flood Protection Measures” of the Flood Insurance
Study report for information on flood control structures for this jurisdiction.

The projection used in the preparation of this map was Universal Transverse
Mercator (UTM) zone 13. The horizontal datum was NAD83, GRS80 spheroid.
Differences in datum, spheroid, projection or UTM zones zones used in the
production of FIRMs for adjacent jurisdictions may result in slight positional
differences in map features across jurisdiction boundaries. These differences do not
affect the accuracy of this FIRM.

Flood elevations on this map are referenced to the North American Vertical Datum
of 1988 (NAVDS88). These flood elevations must be compared to structure and
ground elevations referenced to the same vertical datum. For information regarding
conversion between the National Geodetic Vertical Datum of 1929 and the North
American Vertical Datum of 1988, visit the National Geodetic Survey website at
http://www.ngs.noaa.gov/ or contact the National Geodetic Survey at the following
address:

NGS Information Services
NOAA, N/NGS12

National Geodetic Survey
SSMC-3, #9202

1315 East-West Highway
Silver Spring, MD 20910-3282

To obtain current elevation, description, and/or location information for bench marks
shown on this map, please contact the Information Services Branch of the National
Geodetic Survey at (301) 713-3242 or visit its website at http://www.ngs.noaa.gov/.

Base Map information shown on this FIRM was provided in digital format by El Paso
County, Colorado Springs Utilities, and Anderson Consulting Engineers, Inc. These
data are current as of 2008.

This map reflects more detailed and up-to-date stream channel configurations and
floodplain delineations than those shown on the previous FIRM for this jurisdiction.
The floodplains and floodways that were transferred from the previous FIRM may
have been adjusted to conform to these new stream channel configurations. As a
result, the Flood Profiles and Floodway Data tables in the Flood Insurance Study
Report (which contains authoritative hydraulic data) may reflect stream channel
distances that differ from what is shown on this map. The profile baselines depicted
on this map represent the hydraulic modeling baselines that match the flood profiles
and Floodway Data Tables if applicable, in the FIS report. As a result, the profile
baselines may deviate significantly from the new base map channel representation
and may appear outside of the floodplain.

Corporate limits shown on this map are based on the best data available at the time
of publication. Because changes due to annexations or de-annexations may have
occurred after this map was published, map users should contact appropriate
community officials to verify current corporate limit locations.

Please refer to the separately printed Map Index for an overview map of the county
showing the layout of map panels; community map repository addresses; and a
Listing of Communities table containing National Flood Insurance Program dates for
each community as well as a listing of the panels on which each community is
located.

Contact FEMA Map Service Center (MSC) via the FEMA Map Information eXchange
(FMIX) 1-877-336-2627 for information on available products associated with this
FIRM. Available products may include previously issued Letters of Map Change, a
Flood Insurance Study Report, and/or digital versions of this map. The MSC may
also be reached by Fax at 1-800-358-9620 and its website at
http://www.msc.fema.gov/.

If you have questions about this map or questions concerning the National Flood
Insurance Program in general, please call 1-877-FEMA MAP (1-877-336-2627) or
visit the FEMA website at http://www .fema.gov/business/nfip.

Ei Paso County Vertical Datum Offset Table

Vertical Datum
Flooding Source Offset (ft)

REFER TO SECTION 3.3 OF THE EL PASO COUNTY FLOOD INSURANCE STUDY
FOR STREAM BY STREAM VERTICAL DATUM CONVERSION INFORMATION

Panel Location Map

This Digital Flood Insurance Rate Map (DFIRM) was produced through a
Cooperating Technical Partner (CTP) agreement between the State of Colorado
Water Conservation Board (CWCB) and the Federal Emergency Management
Agency (FEMA).

Additional Flood Hazard information and resources are
available from local communities and the Colorado
Water Conservation Board.
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LEGEND

SPECIAL FLOOD HAZARD AREAS (SFHAS) SUBJECT TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year flood), also known as the base flood, is the flood
that has a 1% chance of being equaled or exceeded in any given year. The Special Flood
Hazard Area is the area subject to flooding by the 1% annual chance flood. Areas of
Special Flood Hazard include Zones A, AE, AH, AQ, AR, A99, V, and VE. The Base Flood
Elevation is the water-surface elevation of the 1% annual chance flood.

ZONE A No Base Flood Elevations determined.
ZONE AE Base Flood Elevations determined.

ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood
Elevations determined.

ZONE AO Flood depths of 1 to 3 feet (usually sheet flow on. sloping terrain); average
depths determined. For areas of alluvial fan flooding, velocities also
determined.

ZONE AR Special Flood Hazard Area Formerly protected from the 1% annual chance
flood by & flood control system that was subsequently decertified. Zone
AR indicates that the former flood control system is being restored to
provide protection from the 1% annual chance or greater flood.

ZONE A98  Area to be protected from 1% annual chance flood by a Federal flood
protection system under construction; no Base Flood Elevations
determined.

ZONE V Coastal flood zone with velocity hazard (wave action); no Base Flood
Elevations determined.

ZONE VE Coastal flood zone with velocity hazard (wave action); Base Flood
Elevations determined.

FLOODWAY AREAS IN ZONE AE

The floodway is the channel of a stream plus any adjacent floodplain areas that must be
kept free of encroachment so that the 1% annual chance flood can be carried without
substantial increases in flood heights.

:] OTHER FLOOD AREAS

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood with
average depths of less than 1 foot or with drainage areas less than 1
square mile; and areas protected by levees from 1% annual chance flood.

[ ] oTHERAREAS

ZONE X Areas determined to be outside the 0.2% annual chance floodplain.

ZONE D Areas in which flood hazards are undetermined, but possible.

\O0\\] COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROTECTED AREAS (OPAS)

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.

Floodplain boundary

Floodway boundary

Zone D Boundary

YT Y Y CBRS and OPA boundary

Boundary dividing Special Flood Hazard Areas of different Base
Flood Elevations, flood depths or flood velocities.

Base Flood Elevation line and value; elevation in feet*

(EL 987) Base Flood Elevation value where uniform within zone;
elevation in feet*

* Referenced to the North American Vertical Datum of 1988 (NAVD 88)

Cross section line

Transect line

97° 07" 30.00" Geographic coordinates referenced to the North American
32°22'30.00" Datum of 1983 (NAD 83)
4275000mpy 1000-meter Universal Transverse Mercator grid ticks,
zone 13
6000000 FT 5000-foot grid ticks: Colorado State Plane coordinate
system, central zone (FIPSZONE 0502),
Lambert Conformal Conic Projection
DX5510 Bench mark {see explanation in Notes fo Users section of
x this FIRM panel)
® M1.5 River Mile

MAP REPOSITORIES
Refer to Map Repositories list on Map Index

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAP
MARCH 17, 1997

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL
DECEMBER 7, 2018 - to update corporate limits, to change Base Flood Elevations and
Special Flood Hazard Areas, to update map format, to add roads and road names, and to
incorporate previously issued Letters of Map Revision.

For community map revision history prior to countywide mapping, refer to the Community
Map History Table located in the Flood Insurance Study report for this jurisdiction.

To determine if flood insurance is available in this community, contact your insurance
agent or call the National Flood Insurance Program at 1-800-638-6620.
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