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Master Development Drainage Plan — Grandview
Reserve

|. General Purpose, Location and Description
a. Purpose and Scope of study

The Purpose of this Master Development Drainage Plan (MDDP) is to describe the onsite and offsite
drainage patterns, existing and proposed storm infrastructure as it relates to preliminary water quality and
stormwater detention, areas tributary to the site and the planned storm water management for Grandview
Reserve 2 development. The items discussed in this report are preliminary in nature and final drainage
calculations and design will be required as development proceeds. This reports provides a general
drainage concept and guidance for future development of Grandview Reserve.

b. DBPS Investigations

The Gieck Ranch Drainage Basin Planning Study (DBPS) Preliminary Design Report prepared by Drexel,
Barrell was reviewed to determine existing plans and constraints that would influence the design of
Grandview Reserve. The proposed plans for Grandview Reserve are in general conformance with the
DBPS.

The DBPS shows 4 reaches through Grandview Reserve. The Main Stem (MS) in the south western
portion of the site, the Main Stem Tributary #2 (MST2) to the north and east of the Main Stem, the East
Fork Tributary (EFT) in the middle of the site north and east of MST2, and the East Fork Upper (EF) at the
north east side of the site. These drainageways have been reviewed in the following reports and further
analysis will be completed of these major drainageways in future planning documents.

« Unnamed Tributary Black Squirrel Creek, Four Way Ranch Letter of Map Revisions, Kiowa
Engineering, March 2004

» Haegler and Gieck Drainage Basins Letter of Map Revision, Four Way Ranch Subdivision, Kiowa,
March 2004

» Unnamed Tributary Black Squirrel Creek Drainage Basin, Letter of Map Revision, Elbert Road
Site, Kiowa Engineering, February 2006

e Geick Ranch Drainage Basin Planning Study (DBPS), Drexel Barrell, October 2010 (not
approved)

* Meridian Ranch Master Development Drainage Plan (MDDP), Tech Contractors, January 2018

c. Agency Jurisdictions
Listed below are the jurisdictions that this project will conform to:
El Paso County
Falcon Colorado Municipal Code (where applicable)

Federal Emergency Management Agency
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d. General Project Description

Grandview Reserve is located in Falcon, Colorado within EI Paso County and contains approximately 765
acres within the south half of section 21 and 22 and the north half of section 27 and 28, Township 12
South, and Range 66 West of the Sixth Principal Meridian in Ela Paso County, Colorado. See below for
approximate site location.

Figure 1 - Site Map

e. Data Sources
Listed Below are the technical resources reviewed in the preparation of this MDDP:
City of Colorado Springs Drainage Criteria Manual (DCM), Volumes 1 and 2
Mile High Flood District
NOAA Atlas 14
NRCS Soil Survey for El Paso County Area, Colorado
FEMA FIRM 08041C0556G and FIRM 08041C0552G (eff. 12/7/2018)

El Paso County Assessor Property Records

Page | 3
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f. Applicable Criteria and Standards

Per the DBPS, flows from the proposed site will be limited to historic flows in an effort to maintain the
stability and of the existing channels with the drainage basin. The master plan follows the Drainage
Criteria Manual for El Paso County which refers to the City of Colorado Springs Drainage Criteria
Manuals as amended.

[l. Project Characteristics
a. Location in Drainage Basin, offsite flows, size

Grandview Reserve is located within the Gieck Ranch Drainage Basin which covers approximately 22
square miles. This drainage basin is tributary to Black Squirrel Creek and joins said creek just to the
south of Elicott, CO about 18 miles to the south. Black Squirrel Creek eventually drains to the Arkansas
River in Pueblo Colorado. The majority of the Gieck Ranch Drainage basin is undeveloped consisting of
rural farmland. The Geick Ranch Drainage basin lies north of the Haegler Ranch drainage basin.

As part of the Fourway LOMR discussed above, the study reviewed the hydrology and hydraulics for the
Main Stem Tributaries, however only a small portion of the site within Grandview was analyzed. The
peak flows rates for the Main Stem for the 100 year event was 413 cfs and for the Main Stem Tributary
was 280 cfs.

For the East Fork tributaries (EF and EFT), the DBPS established 100 year flow rates of 595 cfs for the
East Fork (EF) and 217 cfs for the East Fork Tributary (EFT)

Generally offsite flows are conveyed through the site via the 4 tributaries. Minor offsite basins may sheet
flow onto the site. These flows will be routed through the site via the tributaries.

b. Compliance with DBPS

This MDDP is in general conformance with the guidelines outlined in the Gieck Ranch DBPS. Grandview
Reserve will construct multiple full spectrum detention facilities to limit the effects of development and
mimic natural flow patterns.

Existing downstream infrastructure is currently the historic drainage channels and minimal downstream
improvements exist. As such, the site follows the DBPS and limits offsite flow rates to at or below historic
rates. Outfalls out of the site will generally be along the same historic tributaries. Although outfall rates
will be at or below historic, volume of runoff will increase and therefore downstream facilities may see
additional flow volume than historic. This may provide a net benefit to the downstream facilities by
providing more water to assist with vegetation however it should be noted that increased volume may
also lead to more erosion or channel movement.

c. Site Characteristic

Per the NRCS web soil survey, the site is made up entirely of Type A and B soils. The majority of which
are Type A soils. The predominate soils are Blakeland loamy sand, Columbine gravelly sandy loam, and
Stapleton sandy loam. The first two soils are Type A soil and cover approximately 55.1% of the site and
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the later soil is a Type B soil and covers the remaining 44.9% of the site. See Appendix A for the NRCS
soil map.

Current ground cover is predominantly short- to mid-grass prairie grasslands and former farmland which
consists of nonnative weeds and grasses. The site has very few, if any, trees and a minimal number of
shrubs are found on the site.

. Major drainage ways and structures

As mentioned previously, 4 major drainage ways exist on the site. These convey existing on and off-site
flows and current on site flows through the site in a southeasterly direction. The drainageways eventually
cross Highway 24 via culverts and other structures; further survey will be conducted to determine their
effectiveness as the development of the site progresses.

A breached stock pond is located along the Main Stem and the effects of the existing breached dam are
unknown at this time. As development occurs, this dam will be completely removed and improvements
will be constructed along the channels to become high functioning low maintenance drainageway
corridors.

Existing and proposed land uses

The existing site is open rangeland and farmland with no visible structures. The proposed development
will consist of low, medium, and high density residential, along with two institutional sites, multiple pocket
park sites, a large community park and a commercial area adjacent to Highway 24. The current land plan
assumes approximately 3,261 dwelling units will be constructed on the site.

Land Use MAX DU/AC
Low 2
Medium 4
Medium — High 8
High 12

Hydrologic Analysis
Major Basins and subbasins
Major Basin Description
» Previous basin study: Gieck Ranch Drainage Basin Planning Study

e Per FEMA FIRM 08041C0556G and 08041C0552G (eff. 12/7/2018), Grandview Reserve has
four mapped channels within its boundaries.

» Per aerial imaging, no major irrigation is in the vicinity that would affect Grandview Reserve.

The site has been divided into 8 major drainage basins per where each basin is tributary to a full
spectrum detention pond facility. These basins and associated sub basins are described in more detail in
the next section of this report.

Subbasin Description

The entire site drains in a south easterly direction and is divided into 8 major drainage basins and a total
of 18 subbasins together as described below.



HRGreen

Subbasin A1 is located in the southwestern corner of the site, to the south and west of MS. The
basin drains towards the southeast to proposed detention pond A. Current planning documents
call for medium density dwelling units and a small pocket park. The basin is 37.00 acres, with a
composite impervious value of 35.22% and runoff rates for the 5 and 100 year of 30.72 cfs and
100.64 cfs respectively. The pond will discharge at predevelopment rates and into MS via the
ponds outlet structure.

Subbasin B1 is located between MS and MST2 to the east of subbasin A1. The basin drains
towards the southeast and towards subbasin B2. Current planning documents call for medium
density dwelling units and some parkland area. The basin is 37.00 acres, with a composite
impervious value of 45.00% and runoff rates for the 5 and 100 year of 29.46 cfs and 97.08 cfs
respectively.

Subbasin B2 is located between MS and MST2 to the northeast of subbasin A1. The basin
drains towards the southeast and towards Detention Pond B. Current planning documents call
for medium density dwelling units. The basin is 24.89 acres, with a composite impervious value
of 43.26% and runoff rates for the 5 and 100 year of 12.02 cfs and 42.26 cfs respectively.

Subbasin B3 is located between MS and EF and to the northeast of east of basin B2. The
existing MST2 tributary runs through the basin. The site drains towards the southeast and
towards Detention Pond B. Current planning documents call for high, medium-high, and medium
density dwelling units along with a pocket park. The basin is 118.90 acres, with a composite
impervious value of 49.42% and runoff rates for the 5 and 100 year of 92.76 cfs and 295.27 cfs
respectively.

Subbasin C1 is located to the northeast of east of basin B1 and the existing MST2 tributary runs
through the middle of the basin. The basin drains towards the southeast and towards Detention
Pond C. Current planning documents call for an institutional parcel, medium and high density
dwelling units and a pocket park. The basin is 77.83 acres, with a composite impervious value of
51.20% and runoff rates for the 5 and 100 year of 77.99 cfs and 238.03 cfs respectively.

Subbasin D1 is located between MS and MST2 to the east of Basin B3 and adjacent to the MST2
channel. The basin drains towards the southeast and towards drainage basin D2. Current
planning documents call for medium density dwelling units along with a pocket park. The basin
is 24.33 acres, with a composite impervious value of 53.89% and runoff rates for the 5 and 100
year of 24.15 cfs and 70.07 cfs respectively.

Subbasin D2 is located between MS and MST2 to the south of basins D1 and B3. The basin
drains towards the southwest and towards detention pond D. Current planning documents call for
high density dwelling units along with a pocket park and a commercial parcel. The basin is 77.90
acres, with a composite impervious value of 62.10% and runoff rates for the 5 and 100 year of
98.47 cfs and 252.18 cfs respectively.

Subbasin E1 is located just east of EFT along the northern portion of the site. The basin drains
towards the southeast and towards basins F3 and F4. Current planning documents call for low
density dwelling units. The basin is 88.60 acres, with a composite impervious value of 19.54%
and runoff rates for the 5 and 100 year of 46.88 cfs and 178.04 cfs respectively.
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Subbasin F1 is located east of basin E1 and between EFT and EF along the northern portion of
the site. The basin drains towards the southeast and towards basin F3 and F4. Current planning
documents call for a large community park, high density dwelling units, commercial site and an
institution parcel. The basin is 33.73 acres, with a composite impervious value of 25.00% and
runoff rates for the 5 and 100 year of 16.28 cfs and 58.95 cfs respectively.

Subbasin F2 is located east of the existing drainage channel EFT. The basin drains towards the
southwest and towards basin F4 and to the EFT drainage channel which runs parallel to the north
east with Highway 24. Current planning documents call for high density dwelling units and
commercial space. The basin is 67.64 acres, with a composite impervious value of 51.39% and
runoff rates for the 5 and 100 year of 60.11 cfs and 170.90 cfs respectively.

Subbasin F3 is located west of the existing drainage channel EF. The basin drains towards the
southeast towards drainage channel EF but will be conveyed south towards subbasin F4.
Current planning documents call for medium density dwelling units. The basin is 12.84 acres,
with a composite impervious value of 45.00% and runoff rates for the 5 and 100 year of 11.36 cfs
and 32.93 cfs respectively.

Subbasin F4 is located west of the existing drainage channel EF and south of subbasins F1 and
F3. The basin drains towards the southeast towards detention pond F. Current planning
documents call for medium and medium-high density dwelling units. The basin is 51.81 acres,
with a composite impervious value of 49.54% and runoff rates for the 5 and 100 year of 42.32 cfs
and 124.89 cfs respectively.

Subbasin G1 is located west of the existing drainage channel EFT along the northern property
boundary. The basin drains towards the southeast towards detention pond G. Current planning
documents call for medium density dwelling units and a park. The basin is 20.13 acres, with a
composite impervious value of 36.52% and runoff rates for the 5 and 100 year of 13.78 cfs and
43.95 cfs respectively.

Subbasin G2 is located east of the existing drainage channel EFT along the northern property
boundary. The basin drains towards the southeast towards detention pond G. Current planning
documents call for low density dwelling units. The basin is 15.14 acres, with a composite
impervious value of 25.00% and runoff rates for the 5 and 100 year of 6.55 cfs and 23.95 cfs
respectively.

Subbasin H1 is located in the northeast corner of the site and east of the existing drainage
channel EFT. The basin drains towards the south towards subbasin H4. Current planning
documents call for low density dwelling units and smallpark. The basin is 20.71 acres, with a
composite impervious value of 24.49% and runoff rates for the 5 and 100 year of 5.68 cfs and
27.62 cfs respectively.

Subbasin H2 is located south of basin G2 and east of the existing drainage channel EFT. The
basin drains towards the south towards subbasin H4. Current planning documents call for
medium density dwelling units and smallpark. The basin is 18.55 acres, with a composite
impervious value of 46.68% and runoff rates for the 5 and 100 year of 16.24 cfs and 47.62 cfs
respectively.
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e Subbasin H3 is located south of basin H2 and east of the existing drainage channel EFT. The
basin drains towards the southeast towards subbasin H4. Current planning documents call for
medium density dwelling units and smallpark. The basin is 6.01 acres, with a composite
impervious value of 40.57% and runoff rates for the 5 and 100 year of 5.21 cfs and 15.60 cfs
respectively.

e Subbasin H4 is located south of basin H2 and east of the existing drainage channel EFT and
basin H3. The basin drains towards the south towards detention pond H. Current planning
documents call for medium density dwelling units and park/open space area. The basin is 27.65
acres, with a composite impervious value of 38.24% and runoff rates for the 5 and 100 year of
20.93 cfs and 64.71 cfs respectively.

The above mentioned basins are large planning area basins and as drainage reports are developed
for the individual developed parcels additional drainage reports and calculations will be required. Itis
expected that storm drainage infrastructure consisting of inlets, storm sewer and open drainage
channels will be constructed as the property develops.

» Offsite Basins as shown in the Meridian Ranch MDDP include basins HG4, HG5, HG6A, HG6B,
HG13, and HG14. Flow contributing to the site from these basins will be routed through the
existing tributaries. Flow rates as shown in the MDDP Ranch report include the following flows
and associated tributary areas.

Offsite Flow Summary
5 Year
Ultimate Peak 100 Year
Basin Design Runoff Peak Runoff

Description | Point Basin Area (ac) Receiving Tributary (cfs) (cfs)
HG4 G6 57 Main Stem 2 42
HG5 G6 72 Main Stem 3 52
HG6A G6 88 Main Stem 3 51
HG6B G6 66 Main Stem 2 35

Main Stem Tributary
HG13 G08 54 2 4 59
Main Stem Tributary
HG14 G08 147 2 5 83
Offsite Flow Summary
100 Year
Peak
Design Basin Area 5 Year Peak Runoff Runoff
Point (ac) Receiving Tributary | (cfs) (cfs)
G6 760 Main Stem 36 628
Main Stem
G08 201 Tributary 2 8 122

These basins along with the offsite basins which lie east of Eastoneville Road contribute flows onto
the site through the major tributaries. Estimate oncoming flows for each tributary are as follows:
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Offsite Flow Summary

5 Year Peak | 100 Year Peak
Tributary Runoff (cfs) | Runoff (cfs)
Main Stem 36 628
Main Stem Tributary 2 8 122
East Fork Tributary* 56 116
East Fork* 175 357

*Flows from Gieck Ranch
DBPS, Oct 2010

As hydraulic analysis continues for the channels, these offsite flows will be used to size the channels
for proper conveyance of the flow however it should be noted that the flows mentioned for the Main
Stem and Main Stem Tributary 2 assume proper conveyance of the flow through (below or above)
Eastonville Road. Due to the unknown nature of these conditions at the time of buildout, a probable
scenario of the split flows will require analysis and agreed upon flow rates to each channel will be
required. Currently some of the flow shown going to the Main Stem Tributary 2 may be diverted into
the Main Stem Tributary. Previous analysis done by JR Engineering assumed approximately 160
additional cfs going to the Main Stem Tributary #2 during the 100 year event and as such it is
recommended the following flows be used for analysis of the oncoming offsite flows:

Revised Offsite Flow Summary
5 Year Peak | 100 Year Peak

Tributary Runoff (cfs) | Runoff (cfs)

Main Stem** 67 413
Main Stem Tributary

2% 59 280

East Fork Tributary* 61 217

East Fork* 180 595

*Flows from Gieck Ranch
DBPS, Oct 2010

**Flows from 4 Way Ranch LOMR, Mar 2004
Please note that the preliminary drainage reports will be required to reconcile any differences
between the various reports done for these channels.

b. Methodology

Design rainfall was determined utilizing figures from the NOAA Atlas 14, Volume 8, Version 2 to
determine the 5-year and 100-year rainfall values for 1, 6 and 24-hour events. The 1-hour rainfall depths
are 1.22 and 2.50 in/hr respectively, 6 hour 1.79 and 3.87 in/hr respectively and 2.36 and 4.90 in/hr for
the 24 hour event. The rainfall values were then used as inputs into the Colorado Urban Hydrograph
Procedure (CUHP) spreadsheets to determine runoff values for both pre-development and post-
development site.

CUHP is an evolution of the Snyder unit hydrograph and is calibrated for use along the Colorado Front
Range. 1 Hour rainfall amounts are input into the program to produce a storm hyetograph that is then
uses to calculate a storm hydrograph for each basin depending on the subbasins properties including
slope, length, shape, impervious area, pervious depression storage area, and various infiltration rates.
Tabular hydrographs are then computed and can be used in EPA SWMM. The CUHP results are
included within Appendix B.
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EPA SWMM was used to determine flow routing via the kinematic wave method. Subbasins were routed
to their respective design points and detention ponds for both the developed and predeveloped condition
to determine peak runoff amounts for the 5-year and 100-year storm events. Information from these
models along with information and calculations performed in the Colorado Springs BMP spreadsheets
was used to determine pond sizing calculations and release rates.

c. Basin Hydrology

A summary of the flows for both the predeveloped and developed cases for each basin, subbasin and
Pond are found on next page along with the full computation found in Appendix B.

SWMM Basin and Pond Summary
5 Year 100 Year
Basin Peak 100 Year 5 Year Pond | Pond
Basin Area % Runoff Peak Runoff | Volume (ac- | Volume (ac-
Description | (ac) Impervious | (cfs) (cfs) ft) ft)
Al 45.38 35.22% 30.72 100.64
Pond A 183 | 350
B1 37.00 45.00% 29.46 97.08
B2 24.89 43.26% 12.02 42.26
B3 118.90 49.42% 92.76 295.27
Pond B 590 | 19.00
C1 77.83 51.20% 77.99 238.03
Pond C 391 | 687
D1 24.33 44.14% 24.15 70.07
D2 77.90 62.10% 98.47 252.18
Pond D 661 | 1019
El 88.60 19.54% 46.88 178.04
Pond E 196 | 244
F1 33.73 25.00% 16.28 58.95
F2 67.64 51.39% 60.11 170.90
F3 12.84 45.00% 11.36 32.93
F4 51.81 46.54% 42.32 124.89
Pond F 738 | 1262
Gl 20.13 36.52% 13.78 43.95
G2 15.14 25.00% 6.55 23.95
Pond G 072 | 203
H1 20.71 24.49% 5.68 27.62
H2 18.55 43.68% 16.24 47.62
H3 6.01 40.57% 5.21 15.60
H4 27.65 38.24% 20.93 64.71
Pond H 2.93 6.17
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V. Hydraulic Analysis
a. Major Drainageways

In general the site runoff runs into the 4 major drainageways and in a southeasterly direction. These
basins are described in more detail below:

The Main Stem (MS) in the south western portion of the site, the Main Stem Tributary #2 (MST2) to the
north and east of the Main Stem, the East Fork Tributary (EFT) in the middle of the site north and east of
MST2, and the East Fork Upper (EF)

The Main Stem (MS) is in the southwestern portion of the site. Offsite flows collect and are conveyed
under Eastonville Road via a culvert. MS travels in a southeasterly direction and combines with the Main
Stem Tributary #2 (MST2) just off site and then is conveyed past Highway 24 via a culvert. Jurisdictional
wetlands exist within this channel and the area is within a Zone A floodplain towards the southern portion
of the site. This channel sees only intermittent flows at this time however once development occurs there
may be a more constant baseflow.

MST2 crosses Eastonville road via an existing culvert and flows through the site in a southeasterly
direction. An existing breached stock pond exists in the approximate center point of the channel within
the site. Portions of this channel are within a mapped floodplain as shown in the existing FIRM Panel.
Per a July email from the USACE this drainage channel was determined to be a non-jurisdictional
waters/wetland.

The East Fork tributary (EFT) crosses the north property line and are conveyed through the site via a
natural channel. The channel has been mapped as a Zone A floodplain per the existing FIRM panel.
There is no existing crossing for this section of the drainage channel below Highway 24 and instead the
flows are conveyed to the north east towards the East Fork Upper (EF). Per a July email from the USACE
this drainage channel was determined to be a non-jurisdictional waters/wetland.

The EF crosses the north property line approximately 1500’ east of the EFT crossing. The flow through
the site is via a natural channel and travels in a southeasterly direction. The channel is mapped as a
Zone A floodplain, and the channel crosses Highway 24 via an existing shallow bridge. The EF and EFT
eventually merge approximately 1750 southeast of the site, however as mentioned above Highway 24
blocks the flow of the EFT and flows are conveyed northeast to the EF bridge crossing.

Per SWMM modeling the current velocities will require channel stabilization. The channels are to be
engineered later in the design which will likely include a combination of channel widening, lowering of
slope facilitated by the implementation of drop structures to meet non erosive velocity requirements. Bank
stabilization, should it be necessary, may include coir rolls, erosion control blankets, live willow staking,
soil lifts and/or other measures to ensure successful bank stabilization. These drainageways will require
further analysis and design which will be completed as the project progresses.

V. Environmental Evaluations
a. Significant existing or potential wetland and riparian areas impacts

As part of this work, the developer has engaged Ecosystem Services, LLC (ECOS) to perform
environmental studies of the site that will be submitted with the planning documents. Major information
from these report related to the wetlands shows that two of the tributaries trough the site, the Main Stem
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and the East Fork contain jurisdictional wetlands and the other two tributaries, the East Fork Tributary and
the Main Stem Tributary #2 are non-jurisdictional wetlands.

At this time, only minor improvements to the jurisdictional channels are proposed. These stream
improvements will be made with keeping the natural habitat intact and the natural function of these
channels as it is to maintain the wetland habitat. The non-jurisdictional channels will be modified and the
design of those channels is forthcoming.

b. Stormwater quality considerations and proposed practices

As part of the development, full spectrum detention facilities will be installed to provide water quality for
the development. The facilities will be designed using El Paso County criteria and provide stormwater
quality by slowing the release of stormwater captured by the ponds and allowing solids to settle out.
Additionally when possible the revised drainage channels, which were not jurisdictional wetlands, will be
used to convey stormwater via a natural channel. Stormwater must be treated before entering the natural
channels. The natural channel will provide an pervious means to transport stormwater and provide some
water quality benefits as well.

On site practices for the homes, schools, churches and other buildings should use means such that
impervious areas drain across pervious area to allow for infiltration during the minor events. This would
include discharge of the gutters onto landscape areas vs. directly connecting to storm sewer and using
natural ditches and swales where it is logical and makes sense to convey stormwater inlieu of storm
sewer piping.

c. Permitting requirements

When work infringes upon the wetlands or floodplain a 404 Permit will be required. If the work within the
waterways is minimal, it will likely be covered under a nationwide 404 permit; it is however possible that
an individual permits will be required.

The Colorado Department of Public Health and Environment will require permits for any disturbance that
exceed 1 acre of land. Should groundwater be encountered, a dewatering permit will also be required.

El Paso County will require an Erosion and Stormwater Quality Control Permit and any other construction
permits required to complete the construction of the site.

FEMA will require a permit for floodplain development prior to the commencement of any construction or
development within any special flood hazard area (SFHA).

FEMA will require a letter of map revision (LOMR) should work alter the base flood elevation (BFE) of any
area falling withing the floodplain as shown in FEMA FIRM 08041C0556G and FIRM 08041C0552G (eff.
12/7/2018).

d. 4-Step Process

In accordance with the Engineering Criteria Manual 1.7.2.A and DCM V2, this site has implemented the
four-step process to minimize adverse impacts of urbanization. The four-step process includes reducing
runoff volumes, stabilizing drainageways, treating the water quality capture volume, and considering the
need for Industrial Commercial BMPs.
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VI.

Step 1 — Reducing Runoff Volumes: The development of the project site includes a variety of land uses
including open and vegetated areas interspersed to help disconnect imperious areas and reduce runoff
volumes.

Step 2 — Stabilize Drainageways: Altered channels will be designed in a manner that provides water
quality benefits through infiltration and the removal of pollutants via phytoremediation. Vegetation will also
be selected to stabilize the channel by reducing the velocity of flows and decreasing any scour. Should
the final channel require, grade control structures may be implemented to further reduce flow velocities
and protect against erosion. These improvements will help stabilize drainageways.

Step 3 — Provide WQCYV: Runoff from this development is treated through capture and slow release of the
WQCYV via detention ponds that are designed per current El Paso County DCM V2.

Step 4 — Consider the need for Industrial and Commercial BMP’s: A site specific storm water quality and
erosion control plan and narrative will be prepared with subsequent land use approvals prepared in
conjunction with the report prior to any construction. Site specific temporary source control BMPs as well
as permanent BMPs are detailed in this plan and narrative. Guidelines detailed in the El Paso DCM V2
4.2 pertaining to the covering and storage handline and spill containment and control shall be followed as
necessary.

Selected Plan
Plan Hydrology

This MDDP schematically addressed on-site and off-site drainage patterns using the existing topography
and proposed land use plan for the overall drainage design. Individual preliminary and final drainage
reports will better define the planning areas as the site is developed. These reports will include inlet
design, storm sewer hydraulics, street design and other requirements typical of more detailed drainage
reports.

The overall site is divided into 8 separate major basins, basins A-H and contribute to individual detention
ponds for each major basin. Basin sizes range from 35 acres to 181 acres in size. Basins A, B, C and D
drain and eventually discharge into the Main Stem and Main Strem Tributary #2. Basins E, F, G, and H
drain towards the East Fork Drainage channel.

The sub-basins are described in additional detail above.

. Detention Ponds

The site plans propose the construction of 8 separate full spectrum detention facilities.

* Pond Ais located in the southwest corner of the site and discharges into the Main Stem
drainageway. The pond is planned to store a maximum of 4.05 ac-ft during the 100 year event
and have a peak outflow of 55.9 cfs which is slightly below the pre development peak outflow of
57.1 cfs. The 5 year storage volume is 2.46 ac-ft with a peak outflow of 3.7 cfs.

» Pond B is located to the east of Pond A and the Main Stem and discharges into the Main Stem
Tributary #2. The pond is planned to store a maximum of 16.60 ac-ft during the 100 year event
and have a peak outflow of 165.4 cfs which is slightly above the pre development peak outflow of
164.2 cfs. The 5 year storage volume is 8.44 ac-ft with a peak outflow of 2.6 cfs.
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Pond C is located near the center of the western portion of the site near the existing Main Stem
Tributary #2. The pond discharges into a revised open channel to be designed and discharges to
the Main Stem Tributary #2 which merges with the Main Stem Tributary just off site. The pond is
planned to store a maximum of 6.91 ac-ft during the 100 year event and have a peak outflow of
119.2 cfs which is slightly below the pre development peak outflow of 120.2 cfs. The 5 year
storage volume is 4.07 ac-ft with a peak outflow of 1.5 cfs.

Pond D is located near the southern portion of the site adjacent to Highway 24. The pond
discharges into the Main Stem right after the Main Stem and Main Stem Tributary #2 merge. The
pond is planned to store a maximum of 9.41 ac-ft during the 100 year event and have a peak
outflow of 154.4 cfs which equals the predevelopment peak flow rate. The 5 year storage volume
is 6.28 ac-ft with a peak outflow of 2.0 cfs.

Pond E is located in the middle of the site just east of the East Fork drainage way. The pond
discharges into the East Fork drainageway. The pond is planned to store a maximum of 2.40 ac-
ft during the 100 year event and have a peak outflow of 163.4 cfs which is greater than the pre
development peak outflow of 157.99 cfs. The 5 year storage volume is 1.70 ac-ft with a peak
outflow of 18.8 cfs.

Pond F is located near the south east corner of the site just west of the East Fork Tributary
drainageway. The pond discharges into the East Fork Tributary drainageway. The pond is
planned to store a maximum of 12.40 ac-ft during the 100 year event and have a peak outflow of
235.5 cfs which is greater than the pre development peak outflow of 221.11 cfs. The 5 year
storage volume is 8.07 ac-ft with a peak outflow of 14.5 cfs.

Pond G is located near the north east corner of the site just west of the East Fork Tributary
drainageway. The pond discharges into the East Fork Tributary drainageway at an upstream
location within the site. The pond is planned to store a maximum of 2.54 ac-ft during the 100 year
event and have a peak outflow of 50.7 cfs which is slightly greater than the pre development peak
outflow of 48.48 cfs. The 5 year storage volume is 1.69 ac-ft with a peak outflow of 9.1 cfs.

Pond H is located near the south east corner of the site just east of the East Fork Tributary
drainageway and adjacent to Highway 24. The pond discharges into the East Fork Tributary
drainageway. The pond is planned to store a maximum of 6.60 ac-ft during the 100 year event
and have a peak outflow of 99.1 cfs which matches the pred development peak outflow. The 5
year storage volume is 4.03 ac-ft with a peak outflow of 1.3 cfs.

Overall runoff from the site will by and large match the predevelopment peak flows. The volume of water
will increase however as the drainage channels are designs, continuous simulation models will be done to
see the effects of prolonged runoff rates. Predevelopment and post development flows for the 5-year and
100-year events are summarized in the following table for the 4 site outfalls.
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VII.

VIII.

Predevelopment | Postdevelopment*
OUTFALL
5year | 100 year | 5year | 100 year
1 80.03 479.80 67.69 466.95
2 85.96 597.41 61.68 536.11
3 30.00 154.35 8.58 160.70
4 341.05 | 1335.77 | 276.10 | 1291.25
*Values to be refined with Preliminary and Final Drainage Reports for each filing
Drawings
Please refer to the appendices for vicinity maps and drainage basin maps.
Summary

Grandview Reserve is a large master planned community consisting of various densities of dwelling units
to include single family homes, multifamily homes, parks, institutional sites, and commercial areas. Due
to development increased runoff will occur. In order to mitigate downstream impacts 8 large full spectrum
detention facilities will be built to reduce the runoff rate to near historic levels. These detention facilities
will provide water quality enhancements in order to account for the increased urbanization of the
upstream catchment areas.

Additional analysis will be required and completed to review the hydraulics of the proposed major
drainage channels and be included in future submittals. The proposed design, as described in this report,
is not anticipated to cause any adverse impact to downstream properties however as noted previously
due to the increased volume of water, downstream tributaries will see increases in the volume of flow. It
is advised that low impact design be taken into account when designing and developing each filing. This
shall include those items listed in the four step process above and any additional measures that are within
reason to disconnect impervious areas and increase infiltration. This will alleviate the additional volume
of water due to development. Although the rate will remain at or below historic levels, the amount of time
the channels will see water will increase which may cause more channel movement than historic.
Downstream planning efforts should allow for the natural migration and movement of the channel by
continuing to provide large floodplain areas to allow movement of the channel.
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