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MASTER DEVELOPMENT DRAINAGE PLAN &

PRELIMINARY DRAINAGE REPORT FOR
CROSSROADS NORTH
A RESUBDIVISION OF HILLCREST ACRES
EL PASO COUNTY COLORADO

DRAINAGE PLAN STATEMENTS

ENGINEERS STATEMENT

The attached drainage plan and report was 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 criteria
established by the County for drainage reports and said report is in conformity with the master plan of the
drainage basin. I accept responsibility for any liability caused by any negligent acts, errors or omissions
on my part in preparing this report.

Virgil A. Sanchez, P.E. #37160
For and on Behalf of M&S Civil Consultants, Inc

DEVELOPER’S STATEMENT

I, the developer(s) have read and will comply with all the requirements specified in this drainage
report and plan.

BY:

TITLE: DATE:

ADDRESS: Colorado Springs Equities LLC
90 S. Cascade, Suite 1500
Colorado Springs, CO 80903

EL PASO COUNTY'S STATEMENT

Filed in accordance with the requirements of El Paso County Land Development Code, Drainage
Criteria Manual Volumes 1 and 2, and the Engineering Manual, as amended.

BY: DATE:
Joshua Palmer, P.E.
Interim County Engineer / ECM Administrator

CONDITIONS: Remove Interim.
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MASTER DEVELOPMENT DRAINAGE PLAN &

PRELIMINARY DRAINAGE REPORT FOR
CROSSROADS NORTH
A RESUBDIVISION OF HILLCREST ACRES
EL PASO COUNTY COLORADO

PURPOSE

This document is intended to serve as the Master Development Drainage Plan for Crossroads North. The
purpose of this document is to identify and analyze the onsite drainage patterns and to ensure that post
development runoff is routed through the site safely and in a manner that satisfies the requirements set
forth by the El Paso County and City of Colorado Springs Drainage Criteria Manual. The proposed
principal use for the site will be commercial. The parcel is currently zoned by El Paso County for
commercial regional, industrial, and light industrial as CR, M, and I-2, respectively. A final drainage
report shall be required with a submittal of the final plat.

GENERAL LOCATION AND DESCRIPTION

Crossroads North is located northeast of Highway 24 and Highway 94, in a portion of the south half of
Section 8 and the northeast quarter of Section 8, Township 14 South, Range 65 West of the 6" Principal
Meridian, within unincorporated El Paso County, Colorado. The site is bound on the south by Colorado
Highway 94, to the north by Colorado Highway 24 and Marksheffel Road, and to the east by Marksheffel
Road. Drainage flows from this site are tributary to the Jimmy Camp Creek Drainage Basin and
Peterson Field Drainage Basin.

Crossroads North consists of approximately 44.34 acres within unincorporated El Paso County and is
presently undeveloped. Improvements proposed for this portion of the site include paved streets, parking
lots, sidewalks, commercial buildings, full spectrum detention ponds, and utilities as normally
constructed for a commercial development. As a part of the Crossroads North development,
approximately 19 acres of property owned by the City of Colorado Springs along Highway 94 will also
be improved. It is proposed that the City’s property will be developed into sporting fields, landscaping,
parking areas, and tracts for detention. The total disturbance of the entire project is approximately 65
acres. Existing vegetation is sparse, consisting of native grasses. Existing site terrain generally slopes
from north to southwest, and north to southeast, at grade rates that vary between 2% and 9%.

Land use for Crossroads North is currently listed as AG (Grazing Land). The total disturbance of the entire
project is approximately 65 acres. A request for approval of early grading plans has been submitted with
this MDDP and Preliminary Plan.

Four (4) full spectrum detention ponds will provide water quality treatment and detention for the
proposed development. The outlet structures from the two southernmost proposed ponds will tie into two
existing storm sewer systems; one at the northwest corner of Marksheffel Road and Highway 94 and the
other at the northeast corner of Highway 24 and Highway 94.



JIMMY CAMP CREEK DBPS & MARKSHEFFEL ROAD FINAL DRAINAGE REPORT

Excerpts of these two reports are include in the appendix of this report. The DBPS “Future Conditions
Planning Information” map delineates this property as “Remaining areas with no detailed development
plan”. The “Future Conditions Land Use Map” delineates this site as “Low-Med Single Family Res, 4-8
Du/Ac, 40-50% percent impervious, and a Curve Number as 75-87”. Since the proposed site will utilize
the DBPS recommended Full Spectrum Detention method, the DBPS land use assumptions do not change
the project’s release rates. The Marksheffel Road Final Drainage Report is provided in the appendix to
show and verify the drainage calculations for the existing facilities in Marksheffel Road and Highway 94.
This report uses this data to compare the design flows in the existing system with the proposed flow for
this development.

WETLANDS
There are no apparent wetlands within the boundary of this project.
CHANNEL IMPROVEMENTS

The proposed project is not adjacent to Jimmy Camp Creek or any other significant drainageway. No
channel improvements are necessary as a part of this project.

SOILS

Soils for this project are delineated by the map in the appendix as Blakeland Loamy Sand (8) and have
been characterized as Hydrologic Soil Types "A”. Soils in the study area are shown as mapped by S.C.S.
in the "Soils Survey of El Paso County Area". See Appendix for soils report.

HYDROLOGIC CALCULATIONS

Hydrologic calculations were performed using the El Paso County and City of Colorado Springs Storm
Drainage Design Criteria manual and where applicable the Urban Storm Drainage Criteria Manual. The
Rational Method was used to estimate stormwater runoff anticipated from design storms with 5-year and
100-year recurrence intervals.

HYDRAULIC CALCULATIONS

Hydraulic calculations were estimated using the Manning's Formula and the methods described in the El
Paso County and City of Colorado Springs Storm Drainage Design Criteria manual. The relevant data
sheets are included in the Appendix of this report.

FLOODPLAIN STATEMENT
According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM)

Panel Nos. 08041C0756G, 08041C0758G, 08041C0758G, and 08041C0758G revised December 7, 2018.
No portion of this site is located within the 100 year floodplain. See Appendix.



DRAINAGE CRITERIA

This drainage analysis has been prepared in accordance with the current City of Colorado Springs/El
Paso County Drainage Criteria Manual. Calculations were performed to determine runoff quantities for
the 5-year and 100-year frequency storms for developed conditions using the Rational Method as
required for basins having areas less than 100 acres. See Appendix for calculations.

FOUR STEP PROCESS

Stepl Employ Runoff Reduction Practices — Parking lot surface drainage will be directed towards
landscaped areas to minimize direct connection of impervious surfaces.

Step 2 Stabilize Drainageways —The site is several miles upstream of the Jimmy Camp Creek or Sand
Creek Drainageway. Crossroads North site proposes (4) Full Spectrum Detention Facilities before
flows are discharged to the existing systems along Marksheffel Road and Highway 94. The
developed flows from the onsite ponds discharge less than historic flows into the existing systems.
Therefore, the downstream drainageways will see less peak flows.

Step 3 Provide Water Quality Capture Volume (WQCYV) — Four (4) Full Spectrum Detention facilities
are proposed to provide WQCYV treatment from the site.

Step 4 Consider Need for Industrial and Commercial BMP’s — This submittal provides an early grading
and erosion control plan with BMPs in place. The proposed project will use silt fence, vehicle
tracking control pads, straw bale barriers, sediment basins, erosion control blanketing, inlet
protection, mulching and reseeding, and other BMP’s to mitigate the potential for erosion across
the site. Specialized BMP’s shall be considered with the final drainage report and subsequent lot
reports due to the nature of the proposed commercial uses.

EXISTING DRAINAGE CONDITIONS

Two major basin divides occur within the Hillcrest Acres Subdivision. The major basin divide between
the Sand Creek and Jimmy Camp Creek watersheds is formed by US Highway 24 that borders the
northwest boundary of the subdivision. The major basin divide between the Jimmy Camp Creek and the
Peterson Field basin runs near the southwest corner of the site. Most of the land within the Hillcrest
Acres subdivision discharges to the Marksheffel Road right-of-way. The City property along Highway
94 drains to the Hwy 94 right-of-way and concentrates at either the intersection of Hwy 94/24 or the
intersection at Hwy 94 and Marksheffel Road.

Refer to the drainage basin descriptions below, the Marksheffel Road Final Drainage Report, as well as
the Existing Drainage Map located within the Appendix of this report for detailed descriptions of historic
drainage patterns.

Detailed Drainage Discussion

Design Point 1
Basin 664R consists of approximately 1.09 acres of the eastern half of existing Marksheffel Road
and portions of Highway 24 located to the north and east of the site. The basin consists of an asphalt
paved roadway surface, curb and gutter and a raised concrete median. Runoff from the basin is collected
and conveyed within the roadway and 6” vertical curb and gutter to an existing public 5° Type R inlet
(IN664) located at Design Point 1 (Q5=5.1 Q100=9.1 cfs). Runoff collected by the inlet (Q5=2.7
Q100=3.4 cfs) is conveyed within a public 24” storm sewer (PR664) that discharges to an existing 5’wide



trapezoidal swale located on site. A riprap pad is located at the terminus of the storm sewer and riprap
check dams have been installed below DP1 to aid in damping discharge and preventing erosion. Runoff
bypassing the inlet continues south within the curb and gutter to downstream infrastructure.

Design Point 2

Basin 662L consists of approximately 1.21 acres of existing western half of Marksheffel Road and
portions of Highway 24 located to the north and east of the site. The basin consists of an asphalt paved
roadway surface and curb and gutter. Runoff from the basin (Q5=5.6, Q100=10.0 cfs) is collected and
conveyed within the western 6 vertical curb and gutter and pavement to a 5* Type R inlet (IN662) located
at Design Point 2. Runoff collected by the inlet (Q5=3.0 Q100=3.8 cfs) is conveyed within a public 24”
storm sewer (PR662) that discharges to the onsite 5° wide swale. A riprap pad is located at the terminus of
the storm sewer. Runoff bypassing the inlet continues south within the curb and gutter to downstream
infrastructure.

Design Point 3

Basin 661L consists of approximately 0.07 acres of the western half of Marksheffel Road located
to the north and east of the site. The basin consists of an asphalt paved roadway surface and existing curb
and gutter. Runoff from the basin (Q5=0.3, Q100=0.6 cfs) is collected and conveyed within the western 6”
vertical curb and gutter and pavement to a 5> Type R inlet (IN661) located at Design Point 3.  Runoff
from Basin 661L combines with flow by from IN662 at peak flow rates of 2.9 and 6.7 cfs in the 5 and 100
year events respectively. Runoff collected by the inlet (Q5=1.9, Q100=3.2 cfs) is conveyed within a
public 18” storm sewer (PR661) that discharges to the onsite 5’ swale. A riprap pad is located at the
terminus of the storm sewer. Runoff bypassing the inlet continues south within the curb and gutter to
downstream infrastructure.

Design Point 4

Basin A consists of approximately 4.67 acres within public right of way, north of the site which
occurs as a result of the relocation of Marksheffel Road. This area is currently undeveloped and is covered
in sparse prairie grasses and vegetation. Runoff from the basin (Q5=1.4, Q100=10.2 cfs) drains northwest
to the southeast where it combines with the up-gradient roadway discharge from DP’s 1-3 within the
existing onsite 5 earthen swale at Design Point 4. The combined runoff at DP4 has been calculated to
reach peak flow rates of 7.9 and 20.3 cfs in the 5 and 100 year storm events respectively. The runoff
continues south into Basin B.

Design Point 5

Basin 654R consists of approximately 1.62 acres of existing Marksheffel Road, located to the east
of the site. This basin consists of an asphalt paved roadway surface and existing curb and gutter. ~Runoff
from the basin (Q5=7.1, Q100=12.8 cfs) drains from the west across the street onto the east side gutter, and
then flows south until it combines with flow by of IN664 is collected by an existing Type R 5’ inlet
(IN654: Q5=4.0, Q100=5.4 cfs). Runoff collected through this inlet will be conveyed within a 24” public
storm sewer (PR654) across to the western side of the road where it will discharge into the existing 5° wide
onsite swale. The combined flows for the 5 and 100 year events that reach the design point are Q5=10.3
and Q100=21.6 cfs. A riprap pad is located at the terminus of the storm sewer. Runoff bypassing the inlet
continues south within the curb and gutter to downstream infrastructure.

Design Point 6

Basin B consists of 3.64 undeveloped acres, where a majority of the area is in Lots 19, 20, and the
5’ swale on the west side of Marksheffel Road. Basin B is situated in the northeast corner of the proposed
site. Runoff produced within Basin B is anticipated to reach peak runoff rates of Q5=1.0 and Q100=7.3
cfs and will flow south towards Design Point 6, where it combines with runoff of DP4, DP5, and PR654.
The combined flows for the 5 and 100 year events in this basin are 10.5 and 28.4 cfs, respectively. Runoff
from this design point continues to flow south.



Design Point 7

Basin 646R consists of approximately 0.75 acres of the east side of existing Marksheffel Road,
located to the east of the site. This basin consists of an asphalt paved roadway surface and existing curb and
gutter. Runoff from the basin (Q5=3.5, Q100=6.2 cfs) drains from the crown of the road down to the east
side gutter, and then flows south until it combines with FBIN654 and is collected by an existing Type R 5’
inlet IN646 at the design point (Q5=3.4, Q100=4.7 cfs). Runoff collected through this inlet will be
conveyed to the western side of the road by entering an 24” public storm sewer PR646 where it will
discharge into the existing 5’ wide onsite swale. The total combined 5 year and 100 year flows for this
design point are 7.9 and 18.2 cfs, respectively. A riprap pad is located at the terminus of the storm sewer.
Runoff bypassing the inlet continues south within the curb and gutter to downstream infrastructure.

Design Point 8
Basins C and D consist of approximately 2.51 and 2.10 acres, respectively, of existing U.S.
Highway 24 located to the northwest of the site. These basins consist of an asphalt paved roadway, and a
grass-lined swale on the east side. Runoff from the two basins (Basin C: Q5=5.5, Q100=11.3 cfs; Basin
D: Q5=3.7, Q100=8.8) are conveyed south in the swale towards Design Point 22, where they combine at
peak flowrates of Q5=8.6, Q100=18.8 cfs in the 5 and 100 year events, respectively. CDOT will repair this
ditch so that flows do not enter the site.

Design Point 9
Basin E consists of approximately 10.82 acres of Lots 17, 18, and 19 located on the north side of
the site. Currently the basin consists of undeveloped land covered by sparse prairie grasses and vegetation.
Runoff from the basin (Q5=2.5, Q100=18.6 cfs) combines with runoff from DP6, DP8, and PR646 in the
5’ swale. The combined runoff at DP9 has been calculated to reach peak flow rates of 23.5 and 69.0 cfs in
the 5 and 100-year storm events, respectively.

Design Point 10
Basin H consists of approximately 15.03 acres of Lots 13, 14, and 15, along the west side of the
site. This undeveloped basin is sparse prairie grasses and vegetation.  Runoff from the basin (Q5=3.4,
Q100=25.3 cfs) drains from the south to north until it collecting in a localized depression area. The effects
from temporary ponding were not considered in hydrologic analysis. Runoff continues east, where it enters
Basin G.

Design Point 11
Basin G consists of approximately 8.99 acres of Lots 15, 16, and 18 located near the center of the
site. This basin consists of undeveloped land covered by sparse prairie grasses and vegetation. Basin G
(Q5=2.2, Q100=15.9 cfs) drains west to east where it collects with flow from DP10 and Basin F (similar to
Basins C and D) in the swale, and continues south. The combined flow at DP11 has been calculated to
reach peak flow rates of 6.8 and 45.2 cfs in the 5 and 100 year storm events, respectively.

Design Point 12
Basin 641L consists of approximately 1.58 acres of the west side of Marksheffel Road, located east
of the site. This basin is mainly comprised of an asphalt paved roadway surface and existing curb and
gutter.  Runoff from the basin (Q5=5.8, Q100=10.4 cfs) is directed to a 5° Type R existing inlet at the
design point (IN640:Q5=2.9, Q100=3.8 cfs). Runoff collected by this inlet is conveyed to the 5’ swale via
a public 24” storm sewer, PR640. A riprap pad is located at the terminus of the storm sewer. Runoff
bypassing the inlet continues south within the curb and gutter to downstream infrastructure.

Design Point 13

Basin I consists of approximately 4.22 acres of Lots 12 and 16, located along the east side of the
site. This undeveloped basin is covered by sparse prairie grasses and vegetation, and a portion of a dirt
road. Runoff from the basin (Q5=1.1, Q100=8.4 cfs) drains from the southern side of the basin, and then
flows northeast until it combines with flows from DP 9, DP11, and PR640. An existing private 36” culvert



(PR639) directs runoff under the Air Lane Drive entrance. The combined flow for the 5 year and 100 year
events at the design point are 36.6 and 138.0 cfs, respectively. Flow from here will continue to head south
in the 5’ swale into the next basin.

Design Point 14

Basin 637R consists of approximately 0.91 acres of the eastern side of Marksheffel Road, located
to the east of the site. This basin consists of a roadway surface and curb and gutter. Runoff from the basin
(Q5=3.1, Q100=5.5 cfs) drains from the median on the west side into the east side gutter, and then flows
south until it combines with FBIN646 at 5 and 100 year peak runoffs of 5.9 and 14.5 cfs, and is collected
by an existing Type R 5’ inlet at the design point (IN636: Q5=3.0, Q100=4.3 cfs). Runoff collected through
this inlet is conveyed to the western side of the road through an existing public 24“storm sewer (PR636)
where it will discharge into the existing 5’ wide onsite swale. A riprap pad is located at the terminus of the
storm sewer. Runoff bypassing the inlet continues south within the curb and gutter to downstream
infrastructure.

Design Point 15

Basin J consists of approximately 2.88 acres of Lots 10, 11, and 12, on the east side of the site.
This undeveloped basin is covered by sparse prairie grasses and vegetation, a portion of a dirt road, and a
swale on the west side of the road. = Runoff from the basin (Q5=0.8, Q100=5.6 cfs) drains from the
western side of the basin, and then flows east until it combines with flows from DP13 and PR636. The
combined flow for the 5 year and 100 year events at DP15 are 38.3 and 139.7 cfs, respectively. This flow
continues south within the 5’ swale on the west side of the road.

Design Point 16

Basin J1 consists of approximately 2.67 acres of Lots 10 and 11, and a portion of the swale on the
located on the southeast side of the site. This undeveloped basin is comprised of sparse prairie grasses and
vegetation, and a portion of the existing 5’ swale on the west of the road. Runoff from the basin (Q5=0.7,
Q100=4.9 cfs) drains from the western side of the basin, and then flows southeast until it combines with
flows from DP15. The combined flow for the 5 year and 100 year events at the design point are 35.3 and
131.7 cfs, respectively. This flow will collect in an existing Type C area inlet and will continue south-
southwest through an existing 24” public storm sewer, PRE2, into an existing concrete channel and water
quality pond. Flows are currently expected to overtop the pipe and berm. An existing rip rap rundown is
provided to prevent erosion.

Design Point 17

Basin 631R consists of approximately 0.56 acres of the existing eastern side of Marksheffel Road,
located to the southeast of the site. This basin consists of an asphalt paved roadway surface and existing
curb and gutter. Runoff from the basin (Q5=2.4, Q100=4.2 cfs) drains from the median on the west side
into the east side gutter, and then flows south until it combines with FBIN636 at 5 and 100 year peak
runoffs of 4.0 and 11.7 cfs, and is collected by an existing Type R 5’ inlet at the design point (IN630A:
Q5=2.5, Q100=4.1 cfs). Runoff collected through this inlet is conveyed to the western side of the road
through an existing public 24” storm sewer (PR630A) where it will discharge into existing public 24”
storm sewer (PR630B), which then discharges into the existing water quality pond. A riprap pad is located
at the terminus of the storm sewer. Runoff bypassing the inlet continues south within the curb and gutter to
downstream infrastructure.

Design Point 18

Basin 632L consists of approximately 1.21 acres of the existing western side of Marksheffel Road,
located to the southeast of the site. This basin consists of an asphalt paved roadway surface and existing
curb and gutter. Runoff from the basin (Q5=4.5, Q100=8.1 cfs) drains from the median on the east side
into the west side gutter, and then flows south, combining with FBIN640 at rates of Q5=5.8 and
Q100=11.6 cfs until it is collected by an existing Type R 15’ inlet at the design point (IN630B: Q5=5.8,
Q100=10.3 cfs). Runoff collected through this inlet is conveyed west through an existing public 24 storm



sewer (PR630B), where it discharges into the existing concrete channel. A riprap pad is located at the
terminus of the storm sewer. Runoff bypassing the inlet continues south within the curb and gutter to
downstream infrastructure.

Design Point 19

Basin L consists of approximately 0.35 acres of the existing western side of Marksheffel Road, on
the southeast side of the site, which curves and turns into U.S. Highway 94, located to the south of the site.
This basin consists of an asphalt paved roadway surface with an existing curb and gutter along a portion of
the road. Runoff from the basin (Q5=1.6, Q100=2.9 cfs) drains from the median on the south side into the
north side gutter, and then drains east. It combines with FBIN630B at rates of 1.7 and 4.9 cfs in the 5 and
100 year events, and is then collected by an existing public 12” plastic corrugated pipe (PRE1) at DP19
(Q5=1.7, Q100=4.1 cfs). The collected flows are then conveyed north to a small concrete detention area. A
riprap pad is located at the terminus of the plastic storm sewer. Runoff bypassing the inlet continues east
within the curb and gutter to downstream infrastructure.

Design Point 20

Basin K consists of approximately 3.33 acres of Lot 11 public right of way on the south side of the
site. This undeveloped basin is comprised of sparse prairie grasses and vegetation. Runoff from the basin
(Q5=0.9, Q100=6.8 cfs) drains from the northern side of the basin to the south until it combines with flows
from DP16, PR630B, and PRE1 in the existing water quality pond at the southeastern end of the site. A
rip rap pad is located at the terminus of the outlet structure. The combined flow for the 5 year and 100 year
events at the design point are 42.2 and 149.5 cfs, respectively. From here the flow will continue to drain
west.

Design Point 21

Basin M consists of approximately 13.93 acres of Lots 9, 10, 16 and public right of way, and is
located on the south side of the site. This undeveloped basin is comprised primarily of sparse prairie grasses
and vegetation. Runoff from the basin (Q5=3.9, Q100=28.8 cfs) drains from the northern side of the basin
to the south until it combines with flows from DP20 at the existing water quality pond outlet structure at the
southeastern end of the site. Basin N consists of approximately 0.71 acres of the existing northern side of
U.S. Highway 94, located to the south of the site. This basin consists of an asphalt paved roadway surface
and existing grassy swale on the north side of the road. ~ Runoff from this basin (Q5=3.3, Q100=5.9 cfs)
drains from the median on the south side into the aforementioned swale to the north, and then flows east
until it combines with flows from Basin M and DP20. Combined flows for the 5 year and 100 year events
are 47.4 and 177.1 cfs, respectively. From here, the combined flows drain offsite to the south through an
existing 42” CMP storm sewer (E3), which discharges into a broad, natural swale.

Design Point 22

Basin O consists of approximately 11.52 acres of Lots 9, 13, 16 and public right of way, and is
located on the southwestern side of the site. This undeveloped basin is comprised primarily of sparse
prairie grasses and vegetation, with a 31° wide dirt road running through it.  Runoff from the basin
(Q5=2.7, Q100=20.2 cfs) drains from the northeast side of the basin to the southwest until it runs into a
localized depression. Basin P has a similar land description as the aforementioned basin, except it is
approximately 9.17 acres in size, contains a portion of the grassy swale on the eastern side of U.S.
Highway 24, and is comprised of Lot 6, 14, and public right of way. Runoff from this basin (Q5=2.4,
Q100=17.9 cfs) drains from north to south, and also drains into the depression. Lastly, Basin Q consists of
approximately 1.41 acres of existing U.S. Highway 94, and is located on the southwestern side of the site.
This basin is comprised of an asphalt paved roadway surface. Runoff from this basin (Q5=6.6, Q100=11.8
cfs) also drains into the depression. Flows for the 5 and 100 year storms at this design point are 10.4 and

51.1 cfs, respectively. This flow then exits the site through an existing public 48 corrugated metal pipe
(E4).
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PROPOSED DRAINAGE CHARACTERISTICS
General Concept Drainage Discussion

The majority of the site will consist of neighborhood commercial and light industrial zones, asphalt, curb,
four full spectrum detention basins, and landscaping. The site will typically drain across asphalt and
impermeable surfaces which direct runoff primarily to the south and southwest to proposed private pipe
systems which direct runoff to one of four private ponds. The outlet structures of the proposed FSD
ponds will release runoff to the existing public 42” and 48” CMP public storm sewers located at the
southeast and southwest corners of the site, respectively. A survey and inspection of these existing
structures shall be made before use. The existing public 42 storm sewer connects to a proposed storm
sewer system on the adjacent property, where it eventually reaches Jimmy Camp Creek. The concept
storm system is proposed with the Reagan Ranch master development. An excerpt map of the MDDP for
this development is included in the Appendix to show the general storm system location. The 48” CMP
ties into an existing public storm sewer system which will route the remaining treated runoff to Sand
Creek. For more information of drainage basins, existing and proposed structures refer to the Proposed
Drainage Map located within the Appendix of this report.

Detailed Drainage Discussion

Design Point 1

Basin 664R consists of approximately 1.09 acres of the eastern half of existing Marksheffel Road
and portions of Highway 24 located to the north and east of the site. The basin consists of an asphalt
paved roadway surface, curb and gutter, and a raised concrete median. Runoff from the basin (Q5=5.1,
Q100=9.1 cfs) is collected and conveyed within the roadway and 6” vertical curb and gutter to an existing
public 5° Type R inlet (IN664) located at Design Point 1 (Q5=5.1, Q100=9.1 cfs). Runoff intercepted by
the inlet (Q5=2.7, Q100=3.4 cfs) is conveyed within a public 24” storm sewer (PR664) that discharges to
an existing 5’bottom swale located off site. A riprap pad is located at the terminus of the storm sewer and
riprap check dams have been installed below DP1 to aid in damping discharge and preventing erosion.
Runoff bypassing the inlet continues south within the curb and gutter to downstream infrastructure.

Design Point 2

Basin 662L consists of approximately 1.21 acres of existing western half of Marksheffel Road and
portions of Highway 24 located to the north and east of the site. The basin consists of an asphalt paved
roadway surface and curb and gutter. Runoff from the basin (Q5=5.6, Q100=10.0 cfs) is conveyed within
the western 6” vertical curb and gutter and pavement to a 5° Type R inlet (IN662: Q5=3.0, Q100=3.8 cfs)
located at DP2. This intercepted portion of flow is then conveyed within a public 24” storm sewer (PR662)
that discharges to the onsite 5° wide swale. A riprap pad is located at the terminus of the storm sewer.
Runoff bypassing the inlet continues south within the curb and gutter to downstream infrastructure.

Design Point 3

Basin 661L consists of approximately 0.07 acres of the western half of Marksheffel Road located
to the north and east of the site. The basin consists of an asphalt paved roadway surface and existing curb
and gutter. Runoff from the basin (Q5=0.3, Q100=0.6 cfs) combines with flowby from DP2, and is
collected and conveyed within the western 6” vertical curb and gutter to a 5> Type R inlet (IN661: Q5=1.9,
Q100=3.2 cfs) located at Design Point 3. The total flows that reach DP3 are 2.9 and 6.7 cfs in the 5 and
100 year events, respectively. The intercepted portion of flow is then conveyed within a public 18 storm
sewer (PR661) that discharges to the onsite 5’ swale. A riprap pad is located at the terminus of the storm
sewer. Runoff bypassing the inlet continues south within the curb and gutter to downstream infrastructure.

Design Point 4

Basin OS-1 consists of approximately 5.86 undeveloped acres of Tract D and Tract A that are
located to the north of the site. The basin consists of sparse prairie grasses and natural vegetation. Runoff
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from the basin (Q5=1.6, Q100=11.9 cfs) is collected and conveyed in a 5’ bottom earthen swale on the east
side of the basin where it combines with flows from DP3. The combined 5 year and 100 year flow at this
design point are 9.8 and 27.5 cfs, respectively. The runoff at this design point continues south towards
downstream infrastructure.

Design Point 5

Basin 654R consists of approximately 1.62 acres of existing Marksheffel Road, located to the east
of the site. This basin consists of an asphalt paved roadway surface and existing curb and gutter. Runoff
from the basin (Q5=7.1, Q100=12.8 cfs) drains from the west across the street onto the east side gutter, and
then flows south until it combines with flow bys of DP1 and DP3, which is collected by an existing Type R
5’ inlet (IN654:Q5=4.0, Q100=5.4 cfs) at the design point. Runoff collected through this inlet will be
conveyed within a proposed 24” public storm sewer (PR654) across to the western side of the road where it
will discharge into the existing 5’ bottom roadside ditch at rates of 10.3 and 21.6 cfs in the 5 year and 100
year events, respectively. A riprap pad is located at the terminus of the storm sewer. Runoff bypassing the
inlet continues south within the curb and gutter to downstream infrastructure.

Design Point 6

DP6 is located directly west of DP5, and represents the collection of flows from DP4 and PR654
inside the existing, 5° bottom earthen swale, from which Basin RD-3 is comprised of. This swale consists
of undeveloped land covered by sparse prairie grasses and vegetation. Future infrastructure and/or
maintenance may be required at this location. Combined runoffs for the 5 year and 100 year storms at the
design point are 12.3 and 29.3 cfs, respectively, which continue south to downstream infrastructure.

Design Point 7

Basin A consists of approximately 10.42 acres of Lots 4, 5, 6, and Tract A, which are proposed
commercial parcels of land located to the north on-site. Runoff from this basin (Q5=43.2, Q100=78.8 cfs)
collects at the south-eastern end and is conveyed south into the FSD pond (Pond 1) at DP9 through a
proposed 42” private RCP storm sewer (A1) at the design point.

Design Point 8

Basin C consists of approximately 6.38 acres of Lots 7, 8, 9, 10, and 11, which are proposed,
commercial parcels of land located to the north east on-site. Runoff from this basin (Q5=26.6, Q100=48.4
cfs) collects on the eastern side, which borders Basin D, and is conveyed south into the FSD pond (Pond
1) at DP9 through a proposed 36” private RCP storm sewer (C1).

Design Point 9

Basin D consists of approximately 2.70 acres of a proposed FSD pond. Runoff from this basin
(Q5=1.6, Q100=8.9 cfs) combines with flows from DP7, DP8, and DP13 at 5 yr and 100 yr rates of 101.3
and 190.5 cfs, respectively, and drains to the southern end of the pond, where it is routed through the outlet
structure into a proposed private 18” RCP storm sewer (D1) to discharge into Basin RD-4. A rip rap pad is
proposed at the terminus of the storm sewer. From this point the routed runoff will be directed south
towards downstream infrastructure.

Design Point 10
Basin RD-3 consists of approximately 0.82 acres of existing 5’ bottom earthen CDOT swale.
Runoff from this basin (Q5=0.3, Q100=2.0 cfs) combines with flows from DP6 at 5 yr and 100 yr rates of
13.9 and 34.7 cfs, respectively, and is conveyed under the road through dual proposed public 24” RCP
culverts (PR-DP10). A rip rap pad is proposed at the terminus of the culvert.
|provide calcs and show on GEC |

Design Point 11
Basin 646R consists of approximately 0.75 acres of the east side of existing Marksheffel Road,
located to the east of the site. This basin consists of an asphalt paved roadway surface and existing curb and
gutter. Runoff from the basin (Q5=3.5, Q100=6.2 cfs) drains from the crown of the road down to the east
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side gutter, and then flows south until it combines with flowby from DP35 and is collected by an existing
Type R 5’ inlet (IN646:Q5=3.4, Q100=4.7 cfs). Runoff collected through this inlet will be conveyed to the
western side of the road by entering an 18” public storm sewer PR646 where it will discharge into the
existing 5° wide CDOT swale. The total combined 5 year and 100 year flows for this design point are 7.9
and 18.1 cfs, respectively. A riprap pad is located at the terminus of the storm sewer. Runoff bypassing the
inlet continues south within the curb and gutter to downstream infrastructure.

Design Point 12
DP12 is located directly west of DP11, and represents the collection of flows from PR646 and PR-
DP10 inside the existing, 5’ bottom earthen swale in Basin RD-4. This swale currently consists of
undeveloped land covered by sparse prairie grasses and vegetation. Combined runoffs for the 5 year and
100 year storms at this design point are 15.2 and 34.0 cfs, respectively, which continue south to
downstream infrastructure.

Design Point 13
Basin 641L consists of approximately 1.58 acres of the west side of Marksheftel Road, located east
of the site. This basin is mainlv comnrised of an asphalt naved roadway surface and existing curb and
gutter. Runoff from the basi Update sentence. 18" RCP will to a 5° Type R existing inlet
(IN640:Q5=2.9, Q100=3.8 cfs) not handle 70.6 cfs. The 18" RCP :onveyed to the 5° swale in Basin
RD-4 via a public 24” storm ¢ is designed based on the pond the terminus of the storm sewer.
Runoff bypassing the inlet cont alaase rate which is smaller. ywnstream infrastructure.

Design Point 14

Basin B consists of approximately 8.21 acrds of Lot 3 and a portion of Lot 4. These are proposed,
commercial parcels of land located to the north west\pn-site. Runoff from this basin (Q5=31.6, Q100=57.6
cfs) collects on the eastern side and is conveyed sodth into the FSD pond (Pond 1) at DP9 through a
proposed 42” private RCP storm sewer (B1). A forebay\s proposed at the terminus of the storm sewer.

Design Point 15

Basin F consists of approximately 10.92 acres of Lo 3 and a portion of Lot 4. These are proposed,
commercial parcels of land located to the north west on-site. Runoff from this basin (Q5=36.2, Q100=66.0
cfs) collects on the eastern side and is conveyed east into the FSD pond (Pond 2) at DP16 through a
proposed 42” private RCP storm sewer (F1).

Design Point 16

Basin E consists of approximately 1.72 acres of a proposed\FSD pond and associated structures.
Runoff from this basin (Q5=1.1, Q100=5.8 cfs) combines with flows\from DP15 and drains to the south
east end of the pond, where it collects into a proposed private 18” RCP\storm sewer (PR641) to discharge
into CDOT’s existing swale. A rip rap pad is located at the terminus @Y the storm sewer. The combined
flow for the 5 year and 100 year events at the design point are 37.0 and 70.6 cfs, respectively. From this
point the routed flows will be directed south towards downstream infrastructure.

Design Point 17

Basin RD-4 consists of approximately 1.39 acres of the existing 5’ earthen swale located to the
east, off-site. Runoff from the basin (Q5=0.4, Q100=2.9 cfs) drains from the north to the south, while
collecting with flows from PR640, PR641 (Pond 2), PRD1 (Pond 1), PR646, and PRD19. An existing
public 36” RCP culvert (PR639) directs runoff under the Air Lane Drive entrance. The combined flow for
the 5 year and 100 year events at the design point are 15.4 and 48.5 cfs, respectively. The proposed flow is
significantly lower than the existing flow at this design point [Q5=36.6, Q100=138.0 cfs] largely due to
effects of the detained flows and drainage area reduction to the ditch. A riprap pad is located at the
terminus of the storm sewer. Flow from here will continue to head south in the 5’ swale into the next basin.

is this true for
DP7, DPS,
DP15, DP20,
DP21, DP30,
DP31, and
DP32 as well?

Discuss existing 36" to be removed and
proposed 24" and outlet protection
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Design Point 18

Basin 637R consists of approximately 0.91 acres of the eastern side of Marksheffel Road, and is
located to the east of the site. This basin consists of a roadway surface and curb and gutter. Runoff from
the basin (Q5=3.1, Q100=5.5 cfs) drains from the median on the west side into the east side gutter, and then
flows south until it combines with flowby from DP11 at 5 yr and 100 yr rates of 5.9 and 14.5 cfs, and is
collected by an existing Type R 5° inlet at the design point (IN636:Q5=3.0, Q100=4.3 cfs). Runoff
collected through this inlet is conveyed to the western side of the road through an existing public 24” storm
sewer (PR636) where it discharges into the existing 5’ bottom swale. A riprap pad is located at the
terminus of the storm sewer. Runoff bypassing the inlet continues south within the curb and gutter to
downstream infrastructure.

Design Point 19

DP19 is located directly west of DP18, and represents the collection of flows from DP17 and
PR636 inside the existing, 5’ bottom earthen swale in CDOT’s right of way. Combined runoffs for the 5
year and 100 year storms at this design point are 16.9 and 48.4 cfs, respectively. The runoff then continues
south to downstream infrastructure.

Design Point 20

Basin K consists of approximately 8.52 acres of proposed parks and recreation area. Runoff from
this basin (Q5=5.2, Q100=22.6 cfs) collects on the south-eastern side, which borders Basin L, and is
conveyed south into the FSD pond (Pond 4) at DP21 through a proposed 30” private RCP storm sewer
(K1).

Design Point 21

Basin L consists of approximately 0.83 acres of a proposed FSD pond. Runoff from this basin
(Q5=0.7, Q100=3.9 cfs) combines with flows from DP20 and drains to the southern end of the pond,
where it collects into a proposed private 187 RCP storm sewer (L1). A rip rap pad is located at the
terminus of the outlet structure. The combined flow for the 5 year and 100 year events at the design point
are 6.2 and 27.2 cfs, respectively. From this point the runoff will be directed south towards downstream
infrastructure.

Design Point 22

Basin 631R consists of approximately 0.56 acres of the existing eastern side of Marksheffel Road,
located to the southeast of the site. This basin consists of an asphalt paved roadway surface and existing
curb and gutter. Runoff from the basin (Q5=2.4, Q100=4.2 cfs) drains from the median on the west side
into the east side gutter, and then flows south until it combines with flowby from DP18 at peak 5 and 100
year rates of 4.0 and 11.7 cfs, and is collected by an existing Type R 5 inlet at the design point (IN630A:
Q5=2.5, Q100=4.1 cfs). Runoff collected through this inlet is conveyed to the western side of the road
through an existing public 24“storm sewer (PR630A) where it discharges into another existing public 24”
storm sewer (PR630B). Runoff bypassing the inlet continues south within the curb and gutter to
downstream infrastructure.

Design Point 23

Basin 632L consists of approximately 1.21 acres of the existing western side of Marksheffel Road,
located to the southeast of the site. This basin consists of an asphalt paved roadway surface and existing
curb and gutter. Runoff from the basin (Q5=3.7, Q100=6.7 cfs) drains from the median on the east side into
the west side gutter, and collects with flowby from DP13 to reach peak runoffs of Q5=5.9 and Q100=11.6
cfs at DP23. It is collected by an existing Type R 15 inlet at the design point (IN630B: Q5=5.9,
Q100=10.3 cfs). Runoff collected through this inlet is conveyed west through an existing public 24” storm
sewer (PR630B). The storm sewer system then discharges into the existing water quality pond. A riprap
pad is located at the terminus of the storm sewer. Runoff bypassing the inlet continues south within the
curb and gutter to downstream infrastructure.
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Design Point 24

Basin RD-5 consists of approximately 1.36 acres of the existing 5 earthen swale located to the
east, off-site. Runoff from the basin (Q5=0.5, Q100=3.4 cfs) drains from the north to the south, while
collecting with flows from DP19. This flow collects in an existing Type C area inlet and is conveyed south
via 24” public RCP culvert (PRE2) into the existing water quality pond. The combined flow for the 5 year
and 100 year events at the design point are 15.1 and 44.5 cfs, respectively. The proposed flow is lower
than the existing flow [Q5=35.3, Q100=131.1 cfs] at this design point. Future infrastructure and/or
maintenance may be required at this design point since flows are still expected to overtop PRE2 during the
100 year event. A riprap pad is located at the overtopping location that continues to the terminus of the
storm sewer.

Design Point 25

Basin OS-2 consists of approximately 0.35 acres of the existing western side of Marksheffel Road,
on the southeast side of the site, which curves and turns into U.S. Highway 94, located to the south of the
site. This basin consists of an asphalt paved roadway surface with an existing curb and gutter along a
portion of the road. Runoff from the basin (Q5=1.6, Q100=2.9 cfs) drains from the median on the south
side into the north side gutter, and then drains east. It is then collected by an existing public 12” plastic
corrugated pipe (PRE1) and conveyed north to a small concrete detention area, combining with flow from
PR630B and PRE2. The combined 5 year and 100 year storm flows at the design point are 1.0 and 3.3 cfs,
respectively. A riprap pad is located at the terminus of the plastic storm sewer. Runoff bypassing the inlet
continues east within the curb and gutter to downstream infrastructure.

Design Point 26

DP26 represents the combination of flows from DP23-DP25 at the outlet structure of the existing
water quality pond on the western side of the pond. The inside of this pond is comprised of sparse prairie
grasses and vegetation, and a concrete channel. The total flow at this design point for the 5 year and 100
year storm events is 17.4 and 26.8 cfs, respectively. Detention effects were not considered in this analysis
because the pond was not designed for storage. The proposed flow reaching this pond is lower than the
existing flow [Q5=42.2, Q100=149.5 cfs] at this design point. A rip rap pad is located at the terminus of
the outlet structure.

Design Point 27

Basin M consists of approximately 8.02 acres of CDOT right of way, and is located on the south
side of the site. This undeveloped basin is comprised primarily of sparse prairie grasses and vegetation.
Runoff from the basin (Q5=2.2, Q100=16.4 cfs) drains from the western side of the basin east until it
combines with flows from DP26 at the design point. Basin OS-3 consists of approximately 0.72 acres of
the existing northern side of U.S. Highway 94, located to the south of the site. This basin consists of an
asphalt paved roadway surface and existing grassy ditch on the north side of the road. Runoff from this
basin (Q5=2.8, Q100=5.0 cfs) drains from the median on the south side into the aforementioned ditch to the
north, and then flows east until it combines with flows from Basin M and DP26. The combined flows for
the 5 year and 100 year storm events are 23.4 and 50.9 cfs, respectively, which is lower than the existing
flow [Q5=47.4, Q100=177.1 cfs] at this design point. Flows collect in an existing public 42 CMP culvert
and are conveyed to a directly connected storm sewer system that is proposed with the Reagan Ranch
master development. In the interim condition, flows continue to be discharged onto the existing rip rap pad
and broad, natural swale at rates less than historic. Upstream and downstream analyses for the existing and
proposed conditions at this design point are provided in the Appendix. The headwater over depth ratio at the
culvert entrance is less than 1.7 as required by CDOT. Flows are closely in accordance with anticipated
interception rates at this location with the Reagan Ranch MDDP (see Appendix).

Design Point 28

Basin RD-1 consists of approximately 4.42 acres of an existing, triangular, earthen swale and
paved roadway located to the west, on the east side of Highway 24, off-site. Runoff from the basin (Q5=8.2,
Q100=16.6 cfs) drains from the north to the south and continues into DP29.
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Design Point 29

Basin RD-2 consists of approximately 2.40 acres of the existing 5’ earthen swale and paved
roadway located to the west, on the east side of the highway, off-site. Runoff from the basin (Q5=0.7,
Q100=5.3 cfs) combines with DP27 and drains from the north to the south with 5 year and 100 year flows
of 6.5 and 15.7 cfs, respectively. Flows continue into DP33.

Design Point 30

Basin G consists of approximately 3.97 acres of Lot 1 and CDOT Right of Way. CDOT will
provide access to grading on-site. Lot 1 is a proposed commercial parcel of land. Runoff from this basin
(Q5=15.9, Q100=29.0 cfs) collects on the southern side, which borders Basin I, and is conveyed south into
the FSD pond (Pond 3) at DP32 through a proposed 30 private RCP storm sewer (G1).

Design Point 31

Basin J consists of approximately 8.90 acres of developed parks and recreation area, and is located
to the south-west on-site. CDOT will provide access to grading on site. Runoff from this basin (Q5=4.9,
Q100=21.1 cfs) collects on the south-western side, which borders Basin I, and is conveyed south into the
FSD pond (Pond 3) at DP32 through a proposed 30 private RCP storm sewer (J1). A riprap pad is located
at the terminus of the storm sewer.

Design Point 32
Basin I consists of approximately 1.62 acres of a proposed FSD pond. Runoff from this basin
(Q5=0.8,Q100=4.3 cfs) combines with flows from DP30 and DP31 and drains to the south-western end of
the pond, where it collects into a proposed public 18” RCP storm sewer to discharge into Basin H. (A rip
[proposed? |rap pad is located at the terminus of the outlet structure. The combined flow for the 5 year and 100 year
events at the design point are 23.2 and 62.6 cfs, respectively. From this point, the runoff will be directed
southwest towards downstream infrastructure.

Design Point 33

Basin H consists of approximately 7.98 acres of public right of way, and is located on the south
side of the site. This undeveloped basin is cemprised primarily of sparse prairie grasses and vegetation.
Runoff from the basin (Q5=2.3, Q100=16/ cfs) drains from the western side of the basin east until it
combines with flows from DP32 at the existing public 48” CMP culvert (E4) at the southwestern end of the
site. Basin OS-4 consists of approximdtely 1.41 acres of the existing northern side of U.S. Highway 94,
located to the south of the site. This Basin consists of an asphalt paved roadway surface and existing grassy
swale on the north side of the road/Runoff from this basin (Q5=6.6, Q100=11.8 cfs) drains from the median
on the south side into the aforementioned swale to the north, and then flows east until it combines with
flows from Basin H and DP3Y. The combined flows for the 5 year and 100 year storm events at the design
point are 10.2 and 34.1 cfs, respectively. These flows are lower than the existing flows [Q5=10.4,
Q100=51.1 cfs] at this design point. The headwater over depth ratio is less than 1.7 as required by CDOT.
An upstream and downstream analysis at this design point can be found in the Appendix.

WATER QUALITY PROVISIONS AND MAINTENANCE

There are four Full Spectrum Detention (FSD) ponds being proposed for this site in order to reduce the
fully developed flows from the site to pre-development levels and address detention and water quality.
These ponds have been sized utilizing MHFD v4.03 from Urban Drainage and Flood Control District
(UDFCD). These ponds are being constructed with an outlet control structure which limits the release rate
of the pond through the use of orifices, weirs, and restrictor plates placed before the proposed outlet pipes.
Riprap aprons will be constructed to dissipate energy and prevent local scour at the outlet. These ponds
have been sized to store the WQCV, EURYV, and the flood control volumes for the 2, 5, 10, 25, 50, and
100 year storm events. The WQCV will be slowly released over 40 hours. The 100 year will drain in less
than 120 hours.
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Pond 1 will treat approximately 27.71 acres of developed land and the maximum 100-YT storage volume
is 4.106 acre-feet. Pond 1 is being constructed with an outlet control structure and a proposed 18” RCP
outlet pipe. Watershed imperviousness is 86.4%. An overflow emergency weir is proposed along the east
embankment to safely convey flows to the nearby roadside swale in the event of outlet clogging. The
emergency overflow weir will have a crest length of 30 feet, and a spillway design flow depth of 0.94 feet.

FSD Pond 1 WQCV EURV 5 Year 100 Year
Maximum Volume Stored (acre-ft) 0.863 3.221 2.773 4.119
Maximum WS Elevation 6337.34  6339.61  6339.25 6340.30
Peak Inflow (cfs)(calc) 53.0 98.2
Peak Outflow (cfs) 0.4 0.9 0.8 16.5

Pond 2 will treat approximately 12.64 acres of developed land and the maximum 100-YT storage volume
is 1.739 acre-feet. Pond 2 is being constructed with an outlet control structure and a proposed 18” RCP
outlet pipe. Watershed imperviousness is 83.0%. An overflow emergency weir is proposed along the
south embankment to safely convey flows to the nearby swale in the event of outlet clogging. The
emergency overflow weir will have a crest length of 12 feet, and a spillway design flow depth of 0.98 feet.

FSD Pond 2 WOCV EURV S Year 100 Year
Maximum Volume Stored (acre-ft) 0.366 1.400 1.167 1.739
Maximum WS Elevation 6343.21 634479 6344.49 6345.21
Peak Inflow (cfs)(calc) 23.7 44.7
Peak Outflow (cfs) 0.1 0.6 0.5 7.8

Pond 3 will treat approximately 13.94 acres of developed land and the maximum 100-Yr storage volume
is 0.772 acre-feet. Pond 3 is being constructed with an outlet control structure and a proposed 18” RCP
outlet pipe. Watershed imperviousness is 34.8%. An overflow emergency weir is proposed along the
south embankment to safely convey flows to the nearby swale in the event of outlet clogging. The
emergency overflow weir will have a crest length of 8 feet, and a spillway design flow depth of 0.82 feet.

FSD Pond 3 WOCV EURV S Year 100 Year
Maximum Volume Stored (acre-ft) 0.196 0.505 0.461 0.772
Maximum WS Elevation 6323.96  6324.66  6324.57 6325.16
Peak Inflow (cfs)(calc) 7.6 23.8
Peak Outflow (cfs) 0.1 0.2 0.2 9.3

Pond 4 will treat approximately 9.35 acres of developed land and the maximum 100-Yr storage volume is
0.203 acre-feet. Pond 4 is being constructed with an outlet control structure and a proposed 18 RCP
outlet pipe. Watershed imperviousness is 12.5%. An overflow emergency weir is proposed along the east
embankment to safely convey flows to the nearby swale in the event of outlet clogging. The emergency
overflow weir will have a crest length of 5.0 feet, and a spillway design flow depth of 0.54 feet.

FSD Pond 4 WQCV EURV 5 Year 100 Year
Maximum Volume Stored (acre-ft) 0.064 0.092 0.072 0.203
Maximum WS Elevation 6335.10 633526  6335.16 6335.73
Peak Inflow (cfs)(calc) 1.2 8.2
Peak Outflow (cfs) 0.0 0.0 0 5.6

The detention ponds are private and shall be maintained by the Crossroads Metropolitan District No. 2. It is
important to note that the peak flow rate from the four ponds are less than those expected to reach the
existing culverts and thus the development of the property is not anticipated to negatively affect the
downstream facilities.

Engineer must confirm in the Drainage Report that the existing WQ pond (DP26)
is functioning as intended
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Staff is verifying process/requirements for basin transfers and the
associated drainage fee. Additional guidance will be provided on
the resubmittal.
INTER-BASIN TRANSFER J
Unresolved. Inter-basin transfer is not permitted.
It should be noted that the propo:
comprised of 44.21 acres of Cros
property and 2.08 acres of ROV\r, QLU TUUIDUIUULLD PULLIULD UL WL LUDWIIL WALLIDLILU ULLW ULLL J LLLLLLLY
Camp Creek and Peterson Field Drainage Basins. Although this trapsfer occurs, proposed flows
reaching the existing downstream drainage facilities are less than historic. The following is a
summary of the transfer that occurs.

Prior to development (grading) approxi