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DRAINAGE PLAN STATEMENTS

ENGINEER'S STATEMENT

The attached drainage plan and report were prepared under my direction and supervision and are correct
to the best of my knowledge and belief. Said drainage report has been prepared according to the
established criteria for drainage reports and said report is in conformity with the master plan of the

drainage basin. | accept responsibility for any liability caused by any negligent acts, errors or omissions on
my part in preparing this report.

- .
.......

DEVELOPER'S STATEMENT

|, the developer, have read and will comply with all the requirements specified in this drainage report and
plan.

Cheyenne Mountain Development Company, LLC

]
|

BY: il 10/6/15
Robert C. Irwin DATE

TITLE: Manager

ADDRESS: P.O. Box 60069

Colorado Springs, CO 80960-0069

CITY OF COLORADO SPRINGS

Filed in accordance with Section 7.7.906.C of the Code of the City of Colorado Springs, 2001, as amended.
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I INTRODUCTION

A. Purpose

The purpose of this report is to identify major drainage ways, detention areas, locations of
culverts, open channels, drainage areas/patterns and runoff quantities which are tributary to
Mountain Valley Preserve (MVP). Additionally, the report presents the ability to safely pass
developed runoff to downstream drainage facilities.

B. Location and Description

The proposed Mountain Valley Preserve site is located within a portion of the Northwest
Quarter of Section 16, Township 13 South, Range 65 West of the Sixth Prime Meridian, El Paso
County, Colorado (see Vicinity Map in appendix). The site is located east of Marksheffel Road
approximately 600 feet south of Dublin Blvd and contains approximately 37.40 acres.

The site is bounded on the north by Dublin Towne Centre, a future commercial site, on the east
by single family residential (County, RR-5, Residential Rural), on the south by single family
residential (County, RR-5, Residential Rural), and on the west by Marksheffel Road

The proposed Annexation calls for a change in zoning to PUD (Planned Unit Development) for
single family residential development.

The proposed concept plan will provide for approximately 141 single family lots with residential
roadways, two on-site stormwater quality (SWQ)/detention ponds and open space.

. DRAINAGE DESIGN CRITERIA

The drainage analysis is performed in accordance with the current City of Colorado Springs/El
Paso County Drainage Criteria Manual (DCM) and Urban Drainage and Flood Control District
(UDFCD) Urban Storm Drainage Criteria Manual (USDCM).

Calculations were performed to determine existing and proposed runoff quantities during the 5-
and 100-year storm for developed conditions using the Rational Method as required for basins
containing less than 100 acres.

The Full Spectrum Method of the USDCM was used to determine the proposed detention ponds
storage and release rates. As noted in the USDCM, the 100-year detention volume includes
WQCV, so there is no need to add more volume for WQCV.
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lll.  HYDROLOGY
A. Existing Drainage Conditions

The site lies within the Sand Creek Drainage Basin. Runoff for the north half of the site collects
in a swale that carries it offsite to the east. Runoff for the south half of the site flows into a
swale that carries it offsite at the southeast corner of the site. There is a high point at the
midpoint of the site on the east side that divides the two existing on-site basins. Under existing
conditions, storm runoff from the property flows off-site un-detained. Native grasses and
vegetation cover the site. See existing conditions map in appendix.

The Sand Creek Drainage Basin Planning Study (DBPS) shows a proposed land use for the site as
agricultural/ranchette (5 Ac+), 5-20% imperviousness. The existing site condition’s
imperviousness is within the DBPS noted range.

Basin A is a 17.37 acre basin located at the north half of the site. This basin area is designated as
Pasture/Meadow. The basin includes a natural channel starting in the northwest corner of the
basin and leaving the site midway on the east side of the basin. The 5-year storm flow is Q;=3.5
cfs and the 100-year storm flow is Q;05=27.0 cfs.

Basin B is a 20.05 acre basin located at the south half of the site. This basin area is designated as
Pasture/Meadow. This basin drains to an existing livestock pond near the southeast corner,
where it fills and overtops, leaving the site via the spillway at the southeast corner of the site.
The 5-year storm flow is Qs=3.5 cfs and the 100-year storm flow is Q;00=27.4 cfs.

B. Proposed Drainage Conditions

The developed site has been divided into twenty one (21) on-site basins and seven (7) off-site
basins that contribute runoff to the site. A description of each of the basins, design points and
contributing runoff is provided below.

The existing off-site runoff from Banning Lewis Ranch Pond 93 is discharged from a 42” RCP
storm sewer pipe north of the site, between Marksheffel Rd and Dublin Towne Centre and will
be carried onto the proposed site via a channel on the west side of the site and into the onsite
north Detention Pond 1. The Dublin Towne Centre detention pond will not be designed to
detain or provide water quality capture volume for the off-site runoff. The developed peak
runoff rates for Dublin Towne Centre are Qs=24.94 cfs and Q10,=42.09 cfs. And the release rate
from the pond will be 4.33 cfs and will discharge at the northwest corner of the MVP property
into the same channel mentioned above.

Basin A is a 2.32 acre basin located at the north end of the site. This basin area has been classified
at 1/8 acre or less Residential density. The 5-year storm flow is Qs=2.9 cfs and the 100-year storm
flow is Qi00=6.7 cfs and flows to DP-1.

Design Point 1 (DP-1) is located at the north side of the intersection of Anders Ridge Lane and
Ainsley Park Place where a cross pan will direct the flows southward across the intersection. These
flows are Qs=2.9 cfs and Qy00=6.7 cfs and flow to DP-2.
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Basin B is a 0.61 acre basin located to the south and east of Basin A. This basin area has been
classified at 1/8 acre or less Residential density. The 5-year storm flow is Qs=0.8 cfs and the 100-
year storm flow is Qy00=1.8 cfs and flows to DP-2.

Design Point 2 (DP-2) is located at the south side of the intersection of Anders Ridge Lane and
Ainsley Park Place where the runoff will continue in the gutter southward. These flows are Qs=3.6
cfs and Q;00=8.5 cfs and flow to DP-7.

Basin OS1 is a 4.29 acre basin located offsite to the west of Marksheffel Rd north to the
intersection with Dublin Blvd. This basin has areas classified as 1/8 acre or less Residential density,
Pasture/Meadow, and Asphalt. The 5-year storm flow is Qs=7.0 cfs and the 100-year storm flow is
Q100=19.8 cfs. Marksheffel Road is planned to be a 4 lane principal arterial now that the City has
taken the project over from El Paso County. Runoff values noted above account for this proposed
roadway widening. The preliminary roadway plans and draft final drainage report for Marksheffel
Road Constitution to Dublin were referenced in the preparation of this report.

Existing runoff patterns for Marksheffel Road will be maintained (ie: no curb and roadside ditches.
The proposed Mountain Valley Preserve development will maintain these historic flow patterns
and account for collection of the runoff. The proposed improvements to Marksheffel Road will
include curb & gutter, inlets, piping and water quality detention. The proposed Mountain Valley
Preserve development accounts for these developed flows and will provide storm sewer
connections for the outfall of these developed facilities.

Design Point 32 (DP-32) is located at existing dual 24” RCP culverts going under Marksheffel Rd to
the east. These culverts capture the flows from Basin OS1 and the release from the pond in The
Reserve at Indigo Ranch Filing No. 1. This pond is releasing at a rate of Q;40=64.4 cfs. Combined
with the flows from Basin 0S1, the 100-year storm flow is Q;0,=84.2 cfs.

Basin 0S3 is a 3.03 acre basin located offsite to the east of Marksheffel Rd north to the
intersection with Dublin Blvd. The basin has areas classified as Pasture/Meadow and Asphalt. The
5-year storm flow is Qs=6.2 cfs and the 100-year storm flow is Q;40=16.1 cfs. Marksheffel Road is
planned to be a 4 lane principal arterial now that the City has taken the project over from El Paso
County. Runoff values noted above account for this proposed roadway widening. The preliminary
roadway plans and draft final drainage report for Marksheffel Road Constitution to Dublin were
referenced in the preparation of this report.

Basin Cis a 2.89 acre basin located at the northwest portion of the property. This basin has areas
classified as 1/8 acre or less Residential density and Pasture/Meadow. The 5-year storm flow is
Qs=2.2 cfs and the 100-year storm flow is Q00=10.4 cfs and flows to DP-4 in a drainage swale.

Design Point 30 (DP-30) is located at the outfall of the pond in Dublin Towne Centre, the
property immediately to the north. The release rate for this pond is Q;00=4.33 cfs. The 100-yr
overflow rate is 42.1 cfs. The flows from this outfall will combine in the same channel as the
outfall from DP-31 and be carried to DP-4.

Design Point 31 (DP-31) is located at the outfall of the 42” pipe coming from Pond 93 in Banning
Lewis Ranch, just north of Dublin Blvd. The release rate for this pond is Q;0;=59.7 cfs per
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Addendum #1 to BLR Filing 2. These flows will be carried from DP-31 to DP-4 by a rip-rap lined
channel. See Appendix A for cross section and calculations for this channel. Also per Addendum
#1 to BLR Filing 2, MH1 in Dublin Blvd has a rate of 43.1 cfs. This, added with the pond release
rate of 59.7 gives a 100-year overflow rate of 102.8 cfs. Per Addendum #1, the post-
developmental inflow to Pond 93 is 362 cfs. This, added to the flows from MH1 (43.1 cfs) gives
an emergency overflow rate of 405.1 cfs. Extension of the 42" RCP will be completed by the
owner's of Dublin Towne Centre if required.

The 100 year flow rates described above and below reflect the designed 100 year flow rates for
the storm sewer facilities as designed (ie: detention pond release rates, etc.). The emergency
overflow rate describes the condition in which the designed stormwater facilities are already full
or are damaged or plugged and allow the fully developed runoff to pass un-detained to
downstream drainage facilities.

The proposed channel from DP-31 downstream to Toy Ranches to the east is proposed to be
publicly maintained as it collects flows from numerous upstream developments and public right-
of-way to include Marksheffel Road and Dublin Boulevard. This channel is also called-out in the
Sand Creek DBPS as segment 62, a part of Tributary TR-1 to the East Fork of Sand Creek . A
public channel with one reimbursable proposed check structure shown on the MVP property in
this vicinity and another check structure is shown just downstream of MVP on Toy Ranches.

Design Point 4 (DP-4) is located at the entrance to a proposed 10' x 6' CBC going under Anders
Ridge Lane and continuing in an open channel to the east, bypassing onsite north Detention Pond
1. It will capture all of the flows from DP-32, Basin OS3, Basin C, DP-30 and DP-31. These flows are
Q5=106.1 cfs and Q;0,=174.7 cfs. By adding this flow to the emergency overflow rate of 405.1 cfs
from Pond 93, the total emergency overflow rate of 579.8 cfs should be accounted for at this
design point.

Basin D is a 1.63 acre basin located at the northwest portion of the property, between Basins A
and C. This basin area has been classified at 1/8 acre or less Residential density. The 5-year storm
flow is Qs=3.0 cfs and the 100-year storm flow is Q;00=6.9 cfs and flows to DP-5.

Design Point 5 (DP-5) is located at a 5’ Type R sump inlet that will capture all of the flows from
Basin D and DP-4. A 18” RCP pipe will carry the flows out of this inlet to DP-6. These flows are
Q5=3.0 cfs and Q;49=6.9 cfs.

Basin E is a 0.36 acre basin located just south of Basin D. This basin area has been classified at 1/8
acre or less Residential density. The 5-year storm flow is Qs=0.8 cfs and the 100-year storm flow is
Q400=1.8 cfs and flows to DP-6.

Design Point 6 (DP-6) is located at a 5’ Type R sump inlet that will capture all of the flows from
Basin E, DP-2 and DP-5. An 18" RCP pipe will carry the flows out of this inlet and into north
Detention Pond 1. These flows are Qs=7.3 cfs and Qq0p=17.1 cfs.

Detention Pond 1 will be sized and designed per the full-spectrum detention method for the on-
site flows tributary to the pond. The pond will not be in series with BLR Pond 93. The pond will be
private, to be maintained by the Mountain Valley Preserve HOA or Metropolitan District.
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Design Point 7 (DP-7) is located at the exit to the proposed 10' x 6' CBC going under Anders Ridge
Lane noted in DP-4. A total runoff rate of 579.8 cfs will be realized at this point and continue in an
open channel to the east, bypassing onsite north Detention Pond 1. The channel will be directed
to the existing historic low flow path as it approaches the easterly end of the site. The homes and
buildings of the downstream homeowners in Toy Ranches are typically set back a significant
distance and elevated from the existing drainage swale. The emergency overflow should only
have an impact on roadway and driveway crossings if the emergency flow is ever realized.

Basin F is a 1.28 acre basin located just south of the north onsite Detention Pond 1. This basin
area has been classified at 1/8 acre or less Residential density. The 5-year storm flow is Qs=2.2 cfs
and the 100-year storm flow is Q;00=5.2 cfs and flows to DP-8.

Design Point 8 (DP-8) is located at a 5’ Type R sump inlet that will capture all of the flows from
Basin F. An 18” RCP pipe will carry the flows out of this inlet and into the north onsite Detention
Pond 1.

Basin G is a 2.37 acre basin that includes the north onsite Detention Pond. This basin has areas
classified as 1/8 acre or less Residential density and Pasture/Meadow. The 5-year storm flow is
Qs=1.7 cfs and the 100-year storm flow is Q;0=5.3 cfs.

Design Point 9 (DP-9) is located at the bottom of the north onsite Detention Pond 1 and will
capture all of the flows from DP-6, DP-8 and Basin G. These developed flows are Qs=11.2 cfs and
Qu00=27.6 cfs. Using Full Spectrum calculations for this pond, the release rate of the outlet
structure is Qu00=5.7 cfs. The historic 100 year runoff rate from the site at this point is 27.0 csf per
Historic Basin A. An 18” RCP pipe will carry the flows out of this outlet structure and will flow
offsite to the existing natural drainage swale to the east. The required 100-year detention volume
including WQCV is 1.08 acre-ft.

Basin H is a 1.62 acre basin located just south of Basin F. This basin area has been classified at 1/8
acre or less Residential density. The 5-year storm flow is Qs=3.4 cfs and the 100-year storm flow is
Qi00=7.9 cfs and flows to DP-10.

Design Point 10 (DP-10) is located at a 5’ Type R sump inlet that will capture all of the flows from
Basin H. An 18” RCP pipe will carry the flows out of this inlet to DP-11.

Basin | is a 1.82 acre basin located in the center of the property, south and west of Basin H. This
basin has areas classified as 1/8 acre or less Residential density and Pasture/Meadow. The 5-year
storm flow is Qs=3.3 cfs and the 100-year storm flow is Q;00=7.7 cfs and flows to DP-11.

Design Point 11 (DP-11) is located at a 5’ Type R sump inlet that will capture all of the flows from
Basin | and DP-10. A 18" RCP pipe will carry the flows from this inlet. These flows are Qs=6.7 cfs
and Qy00=15.7 cfs and flows to DP-14.

Basin J is a 1.31 acre basin located in the center of the property, south of Basin I. This basin area
has been classified at 1/8 acre or less Residential density. The 5-year storm flow is Qs=2.2 cfs and
the 100-year storm flow is Q;40=5.1 cfs and flows to DP-12.
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Design Point 12 (DP-12) is located at a 5’ Type R at-grade inlet that will capture all of the flows
from Basin J. An 18” RCP pipe will carry the flows from this inlet to DP-14.

Basin K is a 0.38 acre basin located in the center of the property, south of Basin J. This basin area
has been classified at 1/8 acre or less Residential density. The 5-year storm flow is Qs=0.8 cfs and
the 100-year storm flow is Q;00=1.8 cfs and flows to DP-13.

Design Point 13 (DP-13) is located at a 5’ Type R at-grade inlet that will capture all of the flows
from Basin K. An 18” RCP pipe will carry the flows from this inlet to DP-14.

Design Point 14 (DP-14) is located where the pipes combine from DP-11, DP-12 and DP-13. A 24"
RCP pipe will carry the flows from this design point. These flows are Qs=8.8 cfs and Q;4,=20.6 cfs
and flows to DP-17.

Basin Lis a 1.07 acre basin located on a portion of the west lots of the property, south of Basin J.
This basin area has been classified at 1/8 acre or less Residential density. The 5-year storm flow is
Qs=2.0 cfs and the 100-year storm flow is Q;90=4.6 cfs and flows to DP-15.

Design Point 15 (DP-15) is located at a 5’ Type R at-grade inlet that will capture all of the flows
from Basin L. An 18” RCP pipe will carry the flows from this inlet and flows to DP-17.

Basin M is a 2.16 acre basin located east of Basin L. This basin area has been classified at 1/8 acre
or less Residential density. The 5-year storm flow is Qs=3.9 cfs and the 100-year storm flow is
Q400=9.2 cfs and flows to DP-16.

Design Point 16 (DP-16) is located at a 5’ Type R at-grade inlet that will capture all of the flows
from Basin M. An 18” RCP pipe will carry the flows from this inlet to DP-17.

Design Point 17 (DP-17) is located where the pipes combine from DP-14, DP-15 and DP-16. A 30"
RCP pipe will carry the flows from this design point. These flows are Qs=12.9 cfs and Q;0,=30.1 cfs
and flows to DP-24.

Basin OS5 is a 2.19 acre basin located offsite to the east of Marksheffel Rd, south of Basin OS3.

The basin has areas classified as Pasture/Meadow and Asphalt. The 5-year storm flow is Qs=2.7 cfs
and the 100-year storm flow is Q,0,=9.4 cfs and sheet flows into Basin N where a drainage swale
will carry the runoff to new storm drainage facilities. Marksheffel Road is planned to be a 4 lane
principal arterial now that the City has taken the project over from El Paso County. Runoff values
noted above account for this proposed roadway widening. The preliminary roadway plans and
draft final drainage report for Marksheffel Road Constitution to Dublin were referenced in the
preparation of this report.

Basin N is a 2.82 acre basin located on the west side of the property in the center, west of Basins J
& L. This basin has areas classified as 1/8 acre or less Residential density and Pasture/Meadow.
The 5-year storm flow is Qs=2.6 cfs and the 100-year storm flow is Q;00=9.2 cfs and flows in a
drainage swale to DP-18.

Design Point 18 (DP-18) is located at a 24” culvert at Tarren Ave that will capture all of the flows
from Basin OS5 and Basin N. These flows are Qs=5.4 cfs and Q;40=18.5 cfs and flows to DP-20.
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Basin OS6 is a 2.11 acre basin located offsite to the east of Marksheffel Rd, south of Basin OS5.

The basin has areas classified as Pasture/Meadow and Asphalt. The 5-year storm flow is Qs=2.3 cfs
and the 100-year storm flow is Q;00=7.9 cfs and sheet flows into Basin O where a drainage swale
will carry the runoff to new storm drainage facilities. Marksheffel Road is planned to be a 4 lane
principal arterial now that the City has taken the project over from El Paso County. Runoff values
noted above account for this proposed roadway widening. The preliminary roadway plans and
draft final drainage report for Marksheffel Road Constitution to Dublin were referenced in the
preparation of this report.

Basin O is a 1.72 acre basin located at the southwest portion of the property, south of Basin N.
This basin has areas classified as 1/8 acre or less Residential density and Pasture/Meadow. The 5-
year storm flow is Q;=1.9 cfs and the 100-year storm flow is Q;40=6.1 cfs and flows in a drainage
swale to DP-19.

Design Point 19 (DP-19) is located at a 24” culvert at Tarren Ave that will capture all of the flows
from Basin OS6 and Basin O. These flows are Qs=4.1 cfs and Q;0,=13.9 cfs.

Basin 0S4 is a 7.71 acre basin located offsite to the west of Marksheffel Rd, south of Basin OS1.
This basin has areas classified as 1/8 acre or less Residential density, Pasture/Meadow, and
Asphalt. The 5-year storm flow is Qs=8.6 cfs and the 100-year storm flow is Q00=24.4 cfs that
travels do DP-33. Marksheffel Road is planned to be a 4 lane principal arterial now that the City
has taken the project over from El Paso County. Runoff values noted above account for this
proposed roadway widening. The preliminary roadway plans and draft final drainage report for
Marksheffel Road Constitution to Dublin were referenced in the preparation of this report.

Design Point 33 (DP-33) is located at existing dual 30” CMP culverts going under Marksheffel Rd to
the east. These culverts capture all of the flows from Basin 0S4 and the flows from a storm outfall
from Indigo Ranch Filings No. 5 & 6. The storm outfall flows from Indigo Ranch are Qs=5.9 cfs and
Qu00=12.3 cfs. The total flows at this design point are Qs=14.5 cfs and Q;40=36.7 cfs. This runoff will
be collected by a new 36" RCP to be stubbed across Marksheffel Road from Mountain Valley
Preserve with the Marksheffel Road project.

Design Point 20 (DP-20) is located where the pipes combine from DP-18, DP-19 and DP-33. A 42"
RCP pipe will carry the flows from this design point. These flows are Qs=23.2 cfs and Q;0,=70.5 cfs
and flow to DP-24.

Basin P is a 0.77 acre basin located east of Basin O. This basin area has been classified at 1/8 acre
or less Residential density. The 5-year storm flow is Qs=1.6 cfs and the 100-year storm flow is
Q400=3.7 cfs and flow to DP-21.

Design Point 21 (DP-21) is located at a 5’ Type R at-grade inlet that will capture all of the flows
from Basin P. An 18” RCP pipe will carry the flows from this inlet to DP-23.

Basin Q is a 0.74 acre basin located east of Basin P. This basin area has been classified at 1/8 acre
or less Residential density. The 5-year storm flow is Qs=1.5 cfs and the 100-year storm flow is
Q100=3.4 cfs and flow to DP-22.
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Design Point 22 (DP-22) is located at a 5’ Type R at-grade inlet that will capture all of the flows
from Basin Q. An 18” RCP pipe will carry the flows from this inlet to DP-23.

Design Point 23 (DP-23) is located where the pipes combine from DP-21 and DP-22. An 18” RCP
pipe will carry the flows from this design point. These flows are Qs=3.0 cfs and Q1o=6.9 cfs and
flow to DP-24.

Design Point 24 (DP-24) is located where the pipes combine from DP-17, DP-20 and DP-23. A 48"
RCP pipe will carry the flows from this design point. These flows are Qs=36.4 cfs and Q;0,=90.6 cfs
and flow to DP-27.

Basin R is a 1.29 acre basin located east of Basin M. This basin area has been classified at 1/8 acre
or less Residential density. The 5-year storm flow is Qs=2.7 cfs and the 100-year storm flow is
Q0=6.2 cfs and flow to DP-25.

Design Point 25 (DP-25) is located at a 10’ Type R sump inlet that will capture all of the flows from
Basin R. A 24” RCP pipe will carry the flows from this inlet to DP-27.

Basin Sis a 2.31 acre basin located on an east portion of the property, east of Basin R. This basin
area has been classified at 1/8 acre or less Residential density. The 5-year storm flow is Qs=4.0 cfs
and the 100-year storm flow is Q 0p=9.3 cfs and flow to DP-26.

Design Point 26 (DP-26) is located at a 5’ Type R sump inlet that will capture all of the flows from
Basin S. An 18” RCP pipe will carry the flows from this inlet to DP-27.

Design Point 27 (DP-27) is located where the pipes combine from DP-24, DP-25 and DP-26. A 48"
RCP pipe will carry the flows from this design point. These flows are Q;=40.9 cfs and Q10,=101.2
cfs and flow to DP-28.

Basin T is a 0.47 acre basin located south of Basin R. This basin area has been classified at 1/8 acre
or less Residential density. The 5-year storm flow is Qs=0.7 cfs and the 100-year storm flow is
Q100=2.3 cfs.

Design Point 28 (DP-28) is located where at a 20’ Type R sump inlet that captures the flows from
Basin T and DP-27. A 48” RCP pipe will carry the flows from inlet to the onsite south Detention
Pond 2. These flows are Qs=42.4 cfs and Q;0,=103.3 cfs.

Basin U is a 4.36 acre basin located in the southeast corner of the property and includes the onsite
south Detention Pond 2. This basin has areas classified as 1/8 acre or less Residential density and
Pasture/Meadow. The 5-year storm flow is Qs=4.1 cfs and the 100-year storm flow is Q140=12.6
cfs.

Basin OS7 is a 1.88 acre basin located offsite to the south of the property. This basin area has
been classified as Pasture/Meadow. The 5-year storm flow is Qs=0.6 cfs and the 100-year storm
flow is Qy00=4.6 cfs which are accounted for in the design of South Pond 2. Development of the
area encompassed by basin OS-7 may alter drainage patterns onto the Mountain Valley Preserve
site and Basin U, but MVP is designed to accept historic flows.

Mountain Valley Preserve Page 8 September 2015
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Design Point 29 (DP-29) is located at the bottom of the south onsite Detention Pond 2 and will
capture all of the flows from DP-28, Basin U and Basin OS7. These developed flows are Qs=47.2 cfs
and Q400=102.5 cfs. Using Full Spectrum calculations for this pond, the release rate of the outlet
structure is Qi00=11.4 cfs. A 24” RCP pipe will carry the flows out of this outlet structure and will
flow offsite. The required 100-year detention volume including WQCV is 2.47 acre-ft. The pond
will be private, to be maintained by the Mountain Valley Preserve HOA or Metropolitan District.

The historic 100 year runoff rate from the site at this point is 27.4 csf per Historic Basin B. The
outlet channel will be directed to the existing historic low flow path as it approaches the
southeasterly corner of the site. The homes and buildings of the downstream homeowners in Toy
Ranches are typically set back a significant distance and elevated from the existing drainage
swale. Since the release rate will be less than historic, there should be no downstream impacts.

The previously prepared preliminary design plans for Marksheffel Road prepared by El Paso
County identified two water quality/detention basins on the MVP property (one at each low point
at the north and south end of the development, respectively). Since the City has now taken over
the Marksheffel Road project as a regional PPRTA project, the roadway design will change from
the preliminary County design to one providing for a smaller footprint. City design criteria for
Marksheffel Road (principal arterial) requires 107 to 142 feet of right-of-way. With the proposed
MVP development, a total of 160 feet of right-of-way will be available. Linear water
quality/detention facilities will be a viable option for Marksheffel Road at the low points with the
extra available right-of-way. In addition, the MVP owners have offered to share the proposed on-
site development water quality detention facilities with the City if desired. In either case, the
Marksheffel Road stormwater outfalls will be able to discharge onto the MVP development.

All proposed on-site storm sewer facilities (RCP, inlets, manholes, etc, ) are to be public.
v. FLOODPLAIN STATEMENT

Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) Panel
#08041C0545 F (March 1997) shows the site located within Zone X (area of minimal flood
hazard, usually depicted on FIRM as above the 500-year flood level). A FIRM map is included in
the appendix.

V.  SOILS

The Soil Survey of El Paso County Area, Colorado, prepared by the U.S. Department of
Agriculture Soil Conservation Service, shows the site is underlain by the Blakeland Loamy Sand,
Hydrologic Soil Group ‘A’ and by Truckton sandy loam, Hydrologic Soil Group ‘A’. A Soils map is
included in the appendix.
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VL. DRAINAGE FEES (2015)

Basin Name Sand Creek

DBPS Year 1995

Drainage Fee/Acre $10,247 x37.40 acres =5$383,237.80
Bridge Fee/Acre $622 x37.40 acres =523,262.80
Pond Land Fee/Acre $1,070 x37.40 acres =541,018.00
Pond Facility Fee/Acre $3,005 x37.40 acres =5112.387.00

Drainage, Bridge and Pond Fees are due at the time of final plat for the property.

VIl.  CONCLUSIONS

The Mountain Valley Preserve site contains 37.40 acres that is proposed to be annexed into the
City of Colorado Springs and will be changed from RR-5 zoning to PUD for an anticipated single-
family residential land use. Future development for the updated zoning will increase the site
imperviousness and will require on-site stormwater facilities, and water quality and detention
ponds to accommodate developed flows and meet City of Colorado Springs drainage criteria.
Future development will discharge off-site in historic flow patterns at historic rates or less to
prevent drainage problems to existing downstream facilities. This report is in conformance with
the Sand Creek DBPS.

All drainage facilities described herein and shown on the included drainage plan are subject to
change due to final design considerations.

The drainage analysis has been prepared in accordance with the current City of Colorado
Springs/El Paso County Drainage Criteria Manual and Urban Storm Drainage Criteria Manual.
Supporting information is included in the Appendix. The recommendations contained herein
are subject to the conditions set forth.
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APPENDIX A
Vicinity Map
FEMA FIRM Map
Soils Map
USACE non-jurisdictional letter
Existing Conditions Drainage Plan, Sheet DR-1

Proposed Conditions Drainage Plan, Sheet DR-2
Trapezoidal Channel Calculations & Cross-Section
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Custom Soil Resource Report
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Custom Soil Resource Report

Map Unit Legend

El Paso County Area, Colorado (C0O625)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
8 Blakeland loamy sand, 1 to 9 18.1 19.5%
percent slopes
97 Truckton sandy loam, 3 to 9 74.4 80.5%
percent slopes
Totals for Area of Interest 92.4 100.0%




DEPARTMENT OF THE ARMY
ALBUQUERQUE DISTRICT, CORPS OF ENGINEERS
SOUTHERN COLORADO REGULATORY OFFICE
200 S. SANTA FE, SUITE 301

NTION OF: PLE%{“? ,3(’39&HRADO 81003

Regulatory Division

SUBJECT: No Permit Required - Action No. SPA-2014-00194-SCO, Cheyenne
Mountain Development Company, LLC's site in Colorado Springs, Colorado

Tim D. McConnell

Drexel, Barrell, & Co.

3 S. 7th Street

Colorado Springs, Colorado 80905

Mr. McConnell:

| am writing this letter in response to your June 17, 2014 e-mail request for a
jurisdictional determination for the Cheynee Mountain Development Co., LLC in
El Paso County, Colorado. We have assigned Action No. SPA-2014-00194-
SCO to this project. Please reference this number in all future correspondence
concerning the project.

Based on the information provided, we have determined that the site is not
jurisdictional thus a Department of the Army permit is not required since the site
consists entirely of upland swale. However, it is incumbent upon you to remain
informed of any changes in the Corps Regulatory Program regulations and policy
as they relate to your project. If your plans change such that waters of the U.S.
could be impacted by the proposed project, please contact our office for a
reevaluation of permit requirements.

This decision is based on a preliminary jurisdictional determination (JD) that
there may be waters of the United States on the project site. Preliminary JDs are
advisory in nature and may not be appealed. An approved JD is an official
Corps determination that “waters of the U.S.” and/or “navigable waters of the
U.S.” are either present or absent on a particular site. An approved JD precisely
identifies the limits of those waters on the project site determined to be
jurisdictional under the CWA or RHA. If you wish, you may request that the
USACE reevaluate this case and issue an approved JD. If you request an
approved JD, you may not begin work until the approved JD, which may require
coordination with the Environmental Protection Agency, is completed. Please
contact me if you wish to request an approved JD for this case.

1



at 719-543-6915 or at van.a.truan@usace.army.mil.
At your convenience, please complete a Customer Service at Survey
http://corpsmapu.usace.army.mil/cm_apex/f?p=regulatory survey.

Sincer. hj'.f_
.

/

Van Truan :
Chief, Southern Colorado
Regulatory Branch
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Flowmaster calculations

Trapezoidal Channel

Manning's Coefficient 0.03
Channel slope 0.012 ft/ft
Left side slope 0.33 ft/ft
Right side slope 0.33 ft/ft
Bottom width 4.0 ft
Discharge 563.2 cfs
Required depth 3.97 ft
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APPENDIX B
Existing Conditions Hydrology
Proposed Conditions Hydrology
Proposed Detention Pond Sizing
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PROJECT INFORMATION

PROJECT: Mountain Valley Preserve =N

PROJECT NO: 20534-03 P

DESIGN BY: SBN Drexel, Barrell & Co.

REV. BY: TDM

AGENCY: City of Colorado Springs

REPORT TYPE: Preliminary

Soil Type: A

EXISTING CONDITIONS

C2x Ch* C10* C100* [ % IMPERV

1/8 acre or less Residential 0.45 0.59 65

Pasture/Meadow 0.08 0.35 0

Asphalt 0.90 0.96 100

*C-Values and Basin Imperviousness based on Table 6.6, City of Colorado Springs "Drainage Criteria Manual”

SUB-BASIN SURFACE DESIGNATION AREA |COMPOSITE RUNOFF COEFFICIENTS % IMPERV

ACRE C2 C5 C10 C100

A 1/8 acre or less Residential 0.00 0.45 0.59 65
Pasture/Meadow 17.37 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.08 0.35 0%

TOTALA 17.37

B 1/8 acre or less Residential 0.00 0.45 0.59 65
Pasture/Meadow 20.05 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.08 0.35 0%

TOTALB 20.05

TOTAL SITE 37.42 0.08 0.35 0.0%

H:\20534-03CSCV\Reports\Drainage\Urban Rational-Drainage Calcs.xIsx

AREA & C-VALUES DEV (EX)

6/25/2015
2:57 PM



PROJECT INFORMATION

PROJECT:
PROJECT NO:
DESIGN BY:
REV. BY:
AGENCY:
REPORT TYPE:

Mountain Valley Preserve

20534-03

SBN
TDM
City of Colorado Springs

Preliminary

RATIONAL METHOD CALCULATIONS FOR STORM WATER RUNOFF

EXISTING TIME OF CONCENTRATION STANDARD FORM SF-2
SUB-BASIN INITIAL/OVERLAND CONCENTRATED TIME TIME OF CONCENTRATION | FINAL
DATA TIME (t) (t) t. t.
BASIN | DESIGN PT: Cs AREA | LENGTH | SLOPE f; LENGTH | SLOPE VEL. f COMP. MINIMUM

Ac Ft % Min Ft % FPS Min L L Min

) 2 ©) “4) ©) ©) U] ©) O () {41 {12 (13) (14)

0.08 17.37 357 3.9 22.9 714 0.5 2.1 5.6 28.5 5.0 28.5

B 0.08 20.05 906 4.9 33.8 559 i 5.5 1.7 35.5 5.0 35.5
H:\20534-03CSCV\Reports\Drainage\Urban Rational-Drainage Calcs.xIsx 6/25/2015
2:57 PM

Tc dev site (EX)



PROJECT INFORMATION
PROJECT:

PROJECT NO:

DESIGN BY:

REV. BY:

AGENCY:

REPORT TYPE:

Mountain Valley Preserve
20534-03

SBN

TDM

City of Colorado Springs
Preliminary

RATIONAL METHOD CALCULATIONS FOR STORM WATER RUNOFF

Drexel, Barrell & Co.

EXISTING CONDITIONS RUNOFF 5 YR STORM P1= 1.50
DIRECT RUNOFF
DESIGN AREA | RUNOFF
MIN *

BASIN (S) pont | AREA | ‘o) | coerr t.(MIN) | C*A |I(INHR) | Q (CFS)

() (3) (4) (5) (6) (7) (8) (9)

A 1737 | 008 | 285 139 | 249 35

B 2005 | 008 | 355 160 | 220 35

H:\20534-03CSCV\Reports\Drainage\Urban Rational-Drainage Calcs.xIsx
5-yr developed site (EX)

6/25/2015
2:58 PM



PROJECT INFORMATION
PROJECT:

PROJECT NO:

DESIGN BY:

REV. BY:

AGENCY:

REPORT TYPE:

Mountain Valley Preserve
20534-03

SBN

TDM

City of Colorado Springs
Preliminary

RATIONAL METHOD CALCULATIONS FOR STORM WATER RUNOFF

Drexel, Barrell & Co.

EXISTING CONDITIONS RUNOFF 100 YR STORM P1= 2.67
DIRECT RUNOFF
DESIGN AREA | RUNOFF )
BASIN (S) pont | AREA | ag) | coere t(MIN) | c*A [1(NHR) | Q(CFS)
@) ©) @ 5 © @ © ©
A 17.37 0.35 28.5 6.08 4.44 27.0
B 2005 | 035 | 355 | 702 | 391 | 274

H:\20534-03CSCV\Reports\Drainage\Urban Rational-Drainage Calcs.xIsx
100-yr developed site (EX)

6/25/2015
2:58 PM



Proposed Conditions Hydrology




PROJECT INFORMATION ;’JE

PROJECT: Mountain Valley Preserve ?5‘_:

PROJECT NO: 20534-03 "

DESIGN BY: SBN Drexel, Barrell & Co.

REV. BY: TDM

AGENCY: City of Colorado Springs

REPORT TYPE: Preliminary

Soil Type: A

PROPOSED CONDITIONS

C2* C5* C10* C100* [ % IMPERV

1/8 acre or less Residential 0.45 0.59 65

Pasture/Meadow 0.08 0.35 0

Asphalt 0.90 0.96 100

*C-Values and Basin Imperviousness based on Table 6.6, City of Colorado Springs "Drainage Criteria Manual”

SUB-BASIN SURFACE DESIGNATION AREA |COMPOSITE RUNOFF COEFFICIENTS % IMPERV

ACRE Cc2 C5 C10 C100

A 1/8 acre or less Residential 2.32 0.45 0.59 65
Pasture/Meadow 0.00 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL A 2.32

B 1/8 acre or less Residential 0.61 0.45 0.59 65
Pasture/Meadow 0.00 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL B 0.61

C 1/8 acre or less Residential 0.55 0.45 0.59 65
Pasture/Meadow 2.34 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.15 0.40 12%

TOTALC 2.89

D 1/8 acre or less Residential 1.63 0.45 0.59 65
Pasture/Meadow 0.00 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTALD 1.63

E 1/8 acre or less Residential 0.36 0.45 0.59 65
Pasture/Meadow 0.00 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL E 0.36
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F 1/8 acre or less Residential 1.28 0.45 0.59 65
Pasture/Meadow 0.00 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTALF 1.28

G 1/8 acre or less Residential 1.20 0.45 0.59 65
Pasture/Meadow 1.17 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.27 0.47 33%

TOTALG 2.37

H 1/8 acre or less Residential 1.62 0.45 0.59 65
Pasture/Meadow 0.00 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL H 1.62
1/8 acre or less Residential 1.77 0.45 0.59 65
Pasture/Meadow 0.05 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.44 0.58 63%

TOTAL | 1.82

J 1/8 acre or less Residential 1.31 0.45 0.59 65
Pasture/Meadow 0.00 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTALJ 131

K 1/8 acre or less Residential 0.38 0.45 0.59 65
Pasture/Meadow 0.00 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTALK 0.38

L 1/8 acre or less Residential 1.07 0.45 0.59 65
Pasture/Meadow 0.00 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTALL 1.07

M 1/8 acre or less Residential 2.16 0.45 0.59 65
Pasture/Meadow 0.00 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL M 2.16
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N 1/8 acre or less Residential 1.14 0.45 0.59 65
Pasture/Meadow 1.68 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.23 0.45 26%

TOTALN 2.82

0 1/8 acre or less Residential 0.81 0.45 0.59 65
Pasture/Meadow 0.91 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.25 0.46 31%

TOTALO 1.72

P 1/8 acre or less Residential 0.77 0.45 0.59 65
Pasture/Meadow 0.00 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTALP 0.77

Q 1/8 acre or less Residential 0.74 0.45 0.59 65
Pasture/Meadow 0.00 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTALQ 0.74

R 1/8 acre or less Residential 1.29 0.45 0.59 65
Pasture/Meadow 0.00 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTALR 1.29

S 1/8 acre or less Residential 2.31 0.45 0.59 65
Pasture/Meadow 0.00 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL S 2.31

T 1/8 acre or less Residential 0.47 0.45 0.59 65
Pasture/Meadow 0.00 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTALT 0.47

U 1/8 acre or less Residential 2.38 0.45 0.59 65
Pasture/Meadow 1.98 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.28 0.48 35%

TOTAL U 4.36

H:\20534-03CSCV\Reports\Drainage\Urban Rational-Drainage Calcs.xIsx

AREA & C-VALUES DEV

6/25/2015
2:58 PM



0s1 1/8 acre or less Residential 0.75 0.45 0.59 65
Pasture/Meadow 2.55 0.08 0.35 0
Asphalt 0.99 0.90 0.96 100
WEIGHTED AVERAGE 0.33 0.53 34%

TOTAL OS1 4.29

0S3 1/8 acre or less Residential 0.00 0.45 0.59 65
Pasture/Meadow 1.81 0.08 0.35 0
Asphalt 1.22 0.90 0.96 100
WEIGHTED AVERAGE 0.41 0.60 40%

TOTAL 0OS3 3.03

054 1/8 acre or less Residential 3.09 0.45 0.59 65
Pasture/Meadow 3.73 0.08 0.35 0
Asphalt 0.89 0.90 0.96 100
WEIGHTED AVERAGE 0.32 0.52 38%

TOTAL 0S4 7.71

0S5 1/8 acre or less Residential 0.00 0.45 0.59 65
Pasture/Meadow 1.75 0.08 0.35 0
Asphalt 0.44 0.90 0.96 100
WEIGHTED AVERAGE 0.24 0.47 20%

TOTAL 0S5 2.19

0S6 1/8 acre or less Residential 0.00 0.45 0.59 65
Pasture/Meadow 1.70 0.08 0.35 0
Asphalt 0.41 0.90 0.96 100
WEIGHTED AVERAGE 0.24 0.47 19%

TOTAL 0OS6 2.11

0Ss7 1/8 acre or less Residential 0.00 0.45 0.59 65
Pasture/Meadow 1.88 0.08 0.35 0
Asphalt 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.08 0.35 0%

TOTAL OS7 1.88

TOTAL SITE 55.51 0.34 0.52 42.3%

H:\20534-03CSCV\Reports\Drainage\Urban Rational-Drainage Calcs.xIsx

AREA & C-VALUES DEV

6/25/2015
2:58 PM



PROJECT INFORMATION

D

PROJECT: Mountain Valley Preserve ?i%
PROJECT NO: 20534-03 e
DESIGN BY: SBN Drexel, Barrell & Co.
REV. BY: TDM
AGENCY: City of Colorado Springs
REPORT TYPE: Preliminary
RATIONAL METHOD CALCULATIONS FOR STORM WATER RUNOFF
DEVELOPED TIME OF CONCENTRATION STANDARD FORM SF-2
SUB-BASIN INITIAL/OVERLAND CONCENTRATED TIME PIPE TRAVEL TIME TIME OF CONCENTRATION FINAL
DATA TIME (t;) (ty (tp) te te
BASIN [ DESIGNPT: Cs AREA | LENGTH | SLOPE i LENGTH | SLOPE VEL. t LENGTH | SLOPE VEL. t; COMP. MINIMUM
Ac Ft % Min Ft % FPS Min Ft % FPS Min t; t Min
[€) () ) 4 ©) (0) ) ) O (10) ) ©) O (10) (11) (12) (13) (14)
A 0.45 2.32 280 0.7 22.9 285 0.8 5.2 0.9 0 0.0 0.0 0.0 23.8 5.0 23.8
B 0.45 0.61 39 2.0 6.0 226 0.9 5.6 0.7 0 0.0 0.0 0.0 6.7 5.0 6.7
DP-2 22.9 0.9 34 0.5 2.8 0.2 24.0 5.0 24.0
C 0.15 2.89 25 17.0 3.5 683 1.3 10.3 1.1 0 0.0 0.0 0.0 4.6 5.0 5.0
D 0.45 1.63 92 2.0 9.3 369 0.7 4.9 1.3 0 0.0 0.0 0.0 10.5 5.0 10.5
E 0.45 0.36 43 2.0 6.3 230 1.0 59 0.7 0 0.0 0.0 0.0 7.0 5.0 7.0
F 0.45 1.28 135 2.0 112 198 1.0 59 0.6 0 0.0 0.0 0.0 11.8 5.0 11.8
G 0.27 2.37 22.9 0.9 185 0.5 2.8 1.1 24.9 5.0 24.9
H 0.45 1.62 121 10.5 6.1 410 2.2 8.7 0.8 0 0 0.0 0.0 6.9 5.0 6.9
| 0.44 1.82 84 2.0 9.0 381 0.9 5.6 1.1 0 0 0.0 0.0 10.1 5.0 10.1
J 0.45 1.31 179 2.0 12.9 101 2.2 8.7 0.2 0 0 0 0 13.1 5.0 13.1
K 0.45 0.38 59 2.0 7.4 252 4.6 12.5 0.3 0 0 0 0 7.7 5.0 7.7
DP-14 9.0 11 304 0.5 2.8 1.8 12.0 5.0 12.0
L 0.45 1.07 76 2.0 8.4 508 0.7 4.9 1.7 0 0 0 0 10.1 5.0 10.1
M 0.45 2.16 180 6.9 8.6 516 0.7 4.9 1.8 0 0 0 0 10.3 5.0 10.3
DP-17 9.0 11 857 0.5 2.8 5.2 15.3 5.0 15.3
N 0.23 2.82 104 6.8 8.8 936 1.6 114 14 0 0 0 0 10.1 5.0 10.1
0 0.25 1.72 92 5.6 8.5 440 3.5 16.9 0.4 0 0 0 0 9.0 5.0 9.0
DP-20 8.8 14 55 0.5 2.8 0.3 10.5 5.0 10.5
6/25/2015
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P 0.45 0.77 38 2.0 5.9 474 0.7 4.9 16 0 0 0 0 7.6 5.0 7.6
Q 0.45 0.74 45 2.0 6.5 544 0.7 4.9 19 0 0 0 0 8.3 5.0 8.3
DP-23 6.5 1.9 9 0.5 2.8 0.1 8.4 5.0 8.4
DP-24 9.0 11 913 0.5 2.8 55 15.6 5.0 15.6
R 0.45 1.29 40 2.0 6.1 690 2.5 9.3 12 0 0 0 7.3 5.0 73
S 0.45 2.31 118 2.0 10.5 708 2.1 8.5 14 0 0 0 11.9 5.0 11.9
DP-27 9.0 11 1028 0.5 2.8 6.2 16.3 5.0 16.3
T 0.45 0.47 38 2.0 5.9 336 12 6.4 0.9 0 0 0 0 6.8 5.0 6.8
DP-28 9.0 11 1096 0.5 2.8 6.6 16.7 5.0 16.7
U 0.28 4.36 6.1 0.8 1483 0.5 2.8 9.0 15.9 5.0 15.9
0Ss1 0.33 4.29 45 12.3 4.2 793 1.2 7.1 19 0 0 0 0.0 6.0 5.0 6.0
0S3 0.41 3.03 27 8 4.6 392 2.3 9.9 0.7 0 0 0 0.0 5.3 5.0 5.3
0S4 0.32 7.71 198 35 135 1081 2.5 10.3 18 0 0 0 0.0 15.2 5.0 15.2
0S5 0.24 2.19 26 14.6 3.3 1116 2.6 10.5 1.8 0 0 0 0.0 5.1 5.0 5.1
0S6 0.24 211 50 5.1 6.6 790 2.8 10.9 12 0 0 0 0.0 7.8 5.0 7.8
0S7 0.08 1.88 100 6.1 10.4 388 8.1 9.4 0.7 0 0 0 0.0 11.1 5.0 11.1
6/25/2015
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PROJECT INFORMATION

PROJECT: Mountain Valley Preserve
PROJECT NO: 20534-03

DESIGN BY: SBN

REV. BY: TDM

AGENCY: City of Colorado Springs
REPORT TYPE: Preliminary

RATIONAL METHOD CALCULATIONS FOR STORM WATER RUNOFF

— oy —
[y —

—

Xy

Drexel, Barrell & Co.

DEVELOPED CONDITIONS RUNOFF 5 YR STORM P1= 1.50
DIRECT RUNOFF
BASIN (S) DPE(;',\?TN AREA A(/F:(E:;* Rgc;\lEOFFFF t(MN) | c*A |I0NHR)| Q(cFs)| n s(m;e Cgi'gg'gtizd L;?;g
(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)

A DP-1 232 | 045 | 238 | 104 | 275 2.9

B 0.61 0.45 24.0 0.27 2.74 0.8

DP-1+B DP-2 3.6

0s1 429 | 033 6.0 143 | 486 7.0

0S1 + POND RELEASE (26.6 CFS) DP-32 336

0S3 303 | 041 5.3 124 | 503 6.2

C 289 | 015 5.0 043 | 510 2.2

DP-32 + DP-30 (4.33 cfs) + DP-31 (59.7 cfs) + 0S3 + C DP-4 106.1
D DP-5 163 | 045 | 105 | 073 | 402 3.0
E 036 | 045 7.0 016 | 465 0.8
E + DP-2 + DP-5 DP-6 3

DP-4 DP-7 106.1
F DP-8 128 | 045 | 118 | 058 | 3.85 2.2
G 237 | 027 | 249 | 063 | 268 17

North Pond Inlet (DP-6 + DP-8 + G) DP-9 11.2

H DP-10 162 | 045 6.9 073 | 466 34
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I 1.82 0.44 10.1 0.80 4.08 3.3

|+ DP-10 DP-11 6.7

J DP-12 131 0.45 131 0.59 3.68 2.2

K DP-13 0.38 0.45 7.7 0.17 4.49 0.8

DP-11 + DP-12 + DP-13 DP-14 5.13 0.45 12.0 2.31 3.82 8.8

L DP-15 1.07 0.45 10.1 0.48 4.08 2.0

M DP-16 2.16 0.45 10.3 0.97 4.05 3.9

DP-14 + DP-15 + DP-16 DP-17 8.36 0.45 153 3.76 3.43 12.9

0S5 2.19 0.24 51 0.54 5.08 2.7

N 2.82 0.23 10.1 0.65 4.08 2.6

0S5 +N DP-18 5.4

0S6 211 0.24 7.8 0.51 4.48 2.3

0S4 771 0.32 15.2 2.49 3.44 8.6

0S4 + EX. DEVELOPMENT DISCHARGE (5.9 CFS) DP-33 14.5

0 1.72 0.25 9.0 0.44 4.27 1.9

0+ 0S6 DP-19 41

DP-18 + DP-19 + DP-33 DP-20 16.55 0.26 10.5 4.30 4.03 23.2

P DP-21 0.77 0.45 7.6 0.35 4.53 1.6

Q DP-22 0.74 0.45 8.3 0.33 4.38 15

DP-21 + DP-22 DP-23 151 0.45 8.4 0.68 4.37 3.0

DP-17 + DP-20 + DP-23 DP-24 26.42 0.34 15.6 8.98 3.40 36.4

R DP-25 1.29 0.45 7.3 0.58 4.57 2.7

S DP-26 2.31 0.45 11.9 1.04 3.83 4.0

DP-24 + DP-25 + DP-26 DP-27 30.02 0.35 16.3 10.51 3.33 40.9

T 0.47 0.45 16.7 0.21 3.29 0.7

T+ DP-27 DP-28 30.49 0.36 16.3 10.98 3.33 42.4

U 4.36 0.28 15.9 1.23 3.37 4.1

0S7 1.88 0.08 11.1 0.15 3.93 0.6

South Pond Inlet (U + DP-28 + OS7) DP-29 47.2
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PROJECT INFORMATION

PROJECT: Mountain Valley Preserve
PROJECT NO: 20534-03

DESIGN BY: SBN

REV. BY: TDM

AGENCY: City of Colorado Springs
REPORT TYPE: Preliminary

RATIONAL METHOD CALCULATIONS FOR STORM WATER RUNOFF

Drexel, Barrell & Co.

DEVELOPED CONDITIONS RUNOFF 100 YR STORM P1= 2.67
DIRECT RUNOFF TOTAL RUNOFF
BASIN (S) DPES]'STN AREA A(E(E:f RCU(;\‘SFFFF tMIN) | c*A [1gnvHR) | QcFs)|  n S(]!SE;J C;‘i'gg'gtizd Used Pipe
) ) @ 6 ) @) B ©) ) ) ) )
A DP-1 2.32 0.59 23.8 1.37 4.90 6.7 0.016 | 0.005 1.56 18" RCP
B 0.61 0.59 24.0 0.36 4.88 18
DP-1+B DP-2 8.5 0.016 | 0.005 171 18" RCP
051 4.29 053 6.0 2.29 8.64 19.8
0S1 + POND RELEASE (64.4 CFS) DP-32 842 | 0016 | 0.005 403 | 42"RCP
0S3 3.03 0.60 5.3 1.80 8.95 16.1
Cc 2.89 0.40 5.0 1.14 9.09 10.4
DP-32 + DP-30 (4.33 cfs) + DP-31 (59.7 cfs) + 0S3 + C DP-4 174.7 0.016 0.005 5.30 10'x6" box
D DP-5 1.63 0.59 105 0.96 7.16 6.9 0.016 | 0.005 1.58 18" RCP
E 0.36 0.59 7.0 0.21 8.27 1.8
E + DP-2 + DP-5 DP-6 171 0.016 | 0.005 2.22 18" RCP
DP-4 DP-7 174.7
F DP-8 1.28 0.59 118 0.76 6.85 5.2 0016 | 0.005 142 18" RCP
G 2.37 0.47 24.9 112 4.78 5.3
North Pond Inlet (DP-6 + DP-8 + G) DP-9 216
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North Pond Outlet DP-9 5.7 0.016 0.005 1.47 18" RCP
H DP-10 1.62 0.59 6.9 0.96 8.30 7.9 0.016 0.005 1.66 18"RCP
I 1.82 0.58 10.1 1.06 1.27 1.7
|+ DP-10 DP-11 15.7 0.016 0.005 2.15 24" RCP
J DP-12 131 0.59 13.1 0.77 6.54 51 0.016 0.005 1.41 18" RCP
K DP-13 0.38 0.59 17 0.22 8.00 1.8 0.016 0.005 0.95 18"RCP
DP-11 + DP-12 + DP-13 DP-14 5.13 0.59 12.0 3.03 6.80 20.6 0.016 0.005 2.38 24" RCP
L DP-15 1.07 0.59 10.1 0.63 7.26 4.6 0.016 0.005 1.35 18" RCP
M DP-16 2.16 0.59 10.3 1.27 721 9.2 0.016 0.005 1.76 18" RCP
DP-14 + DP-15 + DP-16 DP-17 8.36 0.59 15.3 4.93 6.11 30.1 0.016 0.005 2.74 30" RCP
0S5 2.19 0.47 51 1.03 9.03 9.4
N 2.82 0.45 10.1 1.26 7.27 9.2
0S5 +N DP-18 18.5 0.016 0.005 2.28 24" RCP
0S6 2.11 0.47 7.8 0.99 7.97 7.9
054 7.71 0.52 15.2 3.98 6.12 24.4
0S4 + EX. DEVELOPMENT DISCHARGE (12.3 CFS) DP-33 36.7 0.016 0.005 2.95 36" RCP
0 1.72 0.46 9.0 0.80 7.60 6.1
0+ 0S6 DP-19 13.9 0.016 0.005 2.05 24" RCP
DP-18 + DP-19 + DP-33 DP-20 16.55 0.49 10.5 8.11 7.18 70.5 0.016 0.005 3.77 42" RCP
P DP-21 0.77 0.59 7.6 0.45 8.06 3.7 0.016 0.005 1.25 18" RCP
Q DP-22 0.74 0.59 8.3 0.44 7.80 3.4 0.016 0.005 1.21 18" RCP
DP-21 + DP-22 DP-23 151 0.59 8.4 0.89 7.79 6.9 0.016 0.005 1.59 18" RCP
DP-17 + DP-20 + DP-23 DP-24 26.42 0.49 15.6 12.95 6.05 90.6 0.016 0.005 4.14 48" RCP
R DP-25 1.29 0.59 7.3 0.76 8.14 6.2 0.016 0.005 1.52 18" RCP
S DP-26 2.31 0.59 11.9 1.36 6.82 9.3 0.016 0.005 1.76 18"RCP
DP-24 + DP-25 +DP-26 DP-27 30.02 0.5 16.3 15.01 5.92 101.2 0.016 0.005 4.32 48" RCP
T 0.47 0.59 6.8 0.28 8.33 2.3
T+ DP-27 DP-28 30.49 0.51 16.7 15.55 5.85 103.3 0.016 0.005 4.35 48" RCP
U 4.36 0.48 15.9 2.10 6.01 12.6
0S7 1.88 0.35 111 0.66 7.00 4.6
South Pond Inlet (DP-28 + U + OS7) DP-29 120.5
South Pond Outlet DP-29 114 0.016 0.005 1.91 24" RCP
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DETENTION VOLUME BY THE FULL SPECTRUM METHOD

Project: Mountain Valley Preserve
Basin ID: North Detention Pond 1

Area of Watershed (acres)|

Subwatershed Imperviousness
Level of Minimizing Directly Connected

Impervious Area (MDCIA)

Effective Imperviousness®

Hydrologic Soil Type

* User input data
shown in blue.

11.46 |
45.1%

0 0 v
45.1%

Percentage of Area

Area (acres)

Type A 100.0% 11.5
Type B 0.0% 0.0
Type Cor D 0.0% 0.0
Recommended Horton's Equation Parameters for CUHP
Infiltration (inches per hour) Decay
Initial--7; Final--fo Coefficient--a
5 | 1.0 0.0007
Detention Volumes *° )
Maximum Allowable
(watershed inches) (acre-feet) Release Rate, cfs®
4 Design Oulet to Empty
0.89 0.85 .
Excess Urban Runoff Volume EURV in 72 Hours
100-year Detention Volume Including WQCV ° 1.13 1.08 573
<
2.50
/
2.00 > -
" / 100-yr Vol Type A Soil
[} L]
= 100-yr Vol Type B, C & D Soils
2 150 //
é // = EURVTyReASal
3 EURV Type B Soil
S // ==
£ 1.00 ~ P ot [ EURV Type C/D Soil
§ A / - - - - -
x . ~ - - 100t Storage Volame
-
0.50 . / == - = - EURV Storage Volume
> -
. - - - =
= ’T
0.00 ‘
0 20 40 60 80 100
Percent Total Imperviousness
.
Notes:

1) Effective imperviousness is based on Figure ND-1 of the Urban Storm Drainage Criteria Manual (USDCM).
2) Results shown reflect runoff reduction from Level 1 or 2 MDCIA and are plotted at the watershed's total imperviousness value; the impact
of MDCIA is reflected by the results being below the curves.
3) Maximum allowable release rates for 100-year event are based on Table SO-1. Outlet for the Excess Urban Runoff Volume (EURV) to be
designed to empty out the EURV in 72 hours. Outlet design is similar to one for the WQCYV outlet of an extended detention basin (i.e.,

perforated plate with a micro-pool) and extends to top of EURV water surface elevation.

4) EURV approximates the difference between developed and pre-developed runoff volume.
5) 100-yr detention volume includes EURV. No need to add more volume for WQCV or EURV

UD-Detention_v2.34_N Pond.xls
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DETENTION VOLUME BY THE FULL SPECTRUM METHOD

Project: Mountain Valley Preserve
Basin ID: South Detention Pond 2

Area of Watershed (acres)|

Subwatershed Imperviousness
Level of Minimizing Directly Connected

Impervious Area (MDCIA)

Effective Imperviousness®

Hydrologic Soil Type

* User input data
shown in blue.

22.84 |
51.9%

0 0 v
51.9%

Percentage of Area

Area (acres)

Type A 100.0% 22.8
Type B 0.0% 0.0
Type Cor D 0.0% 0.0
Recommended Horton's Equation Parameters for CUHP
Infiltration (inches per hour) Decay
Initial--7; Final--fo Coefficient--a
5 | 1.0 0.0007
Detention Volumes *° )
Maximum Allowable
(watershed inches) (acre-feet) Release Rate, cfs®
4 Design Oulet to Empty
1.05 1.99 .
Excess Urban Runoff Volume EURV in 72 Hours
100-year Detention Volume Including WQCV ° 1.30 247 11.42
<
2.50
/
2.00 > -
" / 100-yr Vol Type A Soil
[} L]
= 100-yr Vol Type B, C & D Soils
2 150 //
é // = EURVTyReASal
3 EURV Type B Soil
s // ="
£ 1.00 ~ P ot [ EURV Type C/D Soil
i ==
x . ~ - - 100t Storage Volame
-
0.50 . / == - = - EURV Storage Volume
> -
. - - - =
= ’T
0.00 ‘
0 20 40 60 80 100
Percent Total Imperviousness
.
Notes:

1) Effective imperviousness is based on Figure ND-1 of the Urban Storm Drainage Criteria Manual (USDCM).
2) Results shown reflect runoff reduction from Level 1 or 2 MDCIA and are plotted at the watershed's total imperviousness value; the impact
of MDCIA is reflected by the results being below the curves.
3) Maximum allowable release rates for 100-year event are based on Table SO-1. Outlet for the Excess Urban Runoff Volume (EURV) to be
designed to empty out the EURV in 72 hours. Outlet design is similar to one for the WQCYV outlet of an extended detention basin (i.e.,

perforated plate with a micro-pool) and extends to top of EURV water surface elevation.

4) EURV approximates the difference between developed and pre-developed runoff volume.
5) 100-yr detention volume includes EURV. No need to add more volume for WQCV or EURV
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CONCEPT PLAN

6005, 6085 & 6115 N. MARKSHEFFEL ROAD
COLORADO SPRINGS, COLORADO
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DESIGN POINTS
POINT | Q5 (cfs) | Q100 (cfs) POINT | Q5 (cfs) | Q100 (cfs)
DP-1 2.9 6.7 DP-26 4.0 9.3
DP-2 3.6 8.5 DP-27 40.9 101.2

LATEST ISSUE 6/28/18

\GH ‘hl\w " "\ .

DP-3 NOT USED DP-28 42.4 103.3 SCALE: 1"=100'
DP-4 106.1 174.7 DP-29 47.2 120.5

DUBLIN TOWNE
CENTRE ) |

;
i
i
:

J

OVERL EMERGENCY] 579 8 DP-30 4.33 ———RELEASE RATE
DP-5 3.0 6.9 DP-31 59.7

oP—6 | 7.3 17.1 VERoGY | 579.8 LEGEND

DP-7 106.1 579.8 DP-32 33.6 84.2 e EX. MINOR CONTOUR
pP-8 2.2 52 DP-33 14.5 36.7

DESIGNED BY: SBN

DRAWN BY: SBN

CHECKED BY: ™
FILE NAME: | DRAINAGE PLAN

NING LEWIS RAN

BAN

.
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e

o

~—6800—~  EX. MAJOR CONTOUR

DP-9 1.2 27.6 '
PR. MINOR CONTOUR

DP-10 | 3.4 7.9
DP-11 6.7 15.7 —6800—  PR. MAJOR CONTOUR

DP-12 2.2 5.1 RN STORM DRAIN

DP-13 0.8 1.8 ROAD CENTERLINE

DRAWING SCALE:
HORIZONTAL: 1"=100"
VERTICAL:  N/A

DP-18 | 5.4 18.5 N ’ lé’”’ ‘ﬂ, f L 1 PLAN
DP-19 | 4.1 13.9 | \

DP-20 23.2 70.5
DP-21 1.6 3.7

DP-22 1.5 3.4

DP-14 | 88 20.6
DP-15 | 20 4.6 CURB FLOWLINE

R.O.W.

DP-16 3.9 9.2

DP-23 3.0 6.9

DP-24 36.4 90.6

SHEET: 2 OF 2

DP~25 2.7 6.2
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