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MASTER DEVELOPMENT DRAINAGE PLAN
THE WEST MONUMENT CREEK BASIN

INTRODUCT ION

The purpose of this report is to present the Master Development
Drainage Plan for Peregrine within the West Monument Creek Basin.
The Master Development Drainage Plan illustfates the conceptual
level layout and sizing of the major storm drainage improvements
planned for Peregrine within the West Monument Creek Basin. This
report describes the storm drainage patterns of the project area,
the design criteria used, and the analysis that has been done,.
The Master Development Drainage Plan is intended to serve as an
overall guide for planning and design of the storm drainage
improvements for this basin within Peregrine, and as the basis
for the more detailed preliminary and final drainage reports that
will be done as the various portions of the project are developed
in the future.

GENERAL PﬁOJECT LOCATION AND DESCRIPTION

Peregrine is a 1,112 acre multi-use planned development within
Sections 2, 3, 4, 10, and 11, Township 13 Socuth, Range 67 West of
the Sixth Principal Meridian, in the City of Colorado Springs,
Colorado. The project is bounded by the United States Air Force

Academy on the north, Pike National Forest on the west, 0ak

vValley Ranch and Ptmarigan Valley on the south, and Mount Woodmen
Estates and unplatted unincorporated El Paso County on the east.

The portion of the West Monument Creek Basin affeecting the
Peregrine development is within Sections 33 and 34, Township 12
South, as well as Sections 3 and 4, Township 13 South. Please
refer to the enclosed vicinity map which illustrates the general
location of the subiject study area.



The land uses currently planned for Peregrine include single
family residential with densities between 0 and 7 dwelling units
per acre, as well as parks and open space. Areas within the pro-
ject that do not have a land use identification will be open
space. The areas planned for these different land uses are shown
on the Developed Conditions Basin Map included in the Appendix.
This land use information was obtained from the "Peregrine Master

Plan" approved by City Council July 10, 1984 per Resolution
227-84.

EXISTING DRAINAGE BASIN DESCRIPTION

The West Monument Creek Basin at Peregrine is tributary to West

Monument Creek that flows through and south of existing Air Force
Academy improvements. Please refer to the enclosed vicinity map.
The 113 acre portion of the basin affecting Peregrine collects
surface runoff from Blodgett Peak to flow easterly as sheet flows
and natural drainage swales. After leaving the Peregrine develop-
ment's north property line, the cumulative runoff flows northeast-
erly to the bottom of West Monument Creek. The study area does
not lie within a designated flooplain as shown on the F.E.M.A.
map of this area, No. 080060-0134-C, dated March 2, 1989.

The existing terrain varies from steep mountainous terrain at the
western extreme of this study area, to rolling foothills with 7%
to 12% natural slopes. The mountainous upstream portion is in
the Pike National Forest with heavy tree cover. The lower foot-
hills are vegetated with range grass, Gambel oak, and scattered
pine trees. The U.S.D.A. Soil Conservation Service designations
of soils affecting the site include (#38) Jarre-Tecolote gravelly
sandy loam, and (#37) Jarre gravelly sandy loam. Both deposits
are categorized as Hydrologic Group B soils.



DRAINAGE CRITERIA

This Master Development Drainage Plan for the West Monument Creek

Basin at Peregrine applies the current Drainage Criteria as
defined in the October, 1987 Drainage Criteria Manual. The two
historic points of discharge have contributing areas of 59 acres
and 54 ac}es. Given that these areas are less than 100 acres, we
‘have applied a Rational Method in our analysis of the l0-year and
100-year frequency storms.

HISTORIC RUNOFF CHARACTERISTICS

To illustrate the following discussion of historic runoff, please
refer to the enclosed Existing Condition Basin Map. Pike
National Forest flows constitute the offsite flows entering the
site at Design Point 10. These flows are carried within a rela-
tively well defined natural drainage swale to Design Point 20
where these historic flows enter the United States Air Force
academy (USAFA) property. BAn additional small onsite basin also
presently discharges to the USAFA property at besign Point 30,
but is not included in the routed flow calculations from Design
Points 10 to 20, The historic l0-year peak discharges entering
the USAFA property from Design Points 20 and 30 are 21.4 CFS and
4.6 CFS. Similarly, the respective 100-year flows are 47.1 CFS
and 9.9 CFS.

Historic flows within the balance of the Peregrine property con-
sist of sheet flows that accumulate within deep natural drainage
swales before -entering the USAFA property. Flow calculations
have routed the upper Design Point 40 basin through Design Point
50 before joining the flows from Design Point 60. The cumulative
historic runoff intoc the USAFA property at Design Peoint 70 is
32.7 CFS for the 1l0-year storm and 68.6 CFS for the 1l00-year

storm.



DEVELOPED RUNOFF CHARACTERISTICS

As with the previous discussion, please refer to the enclosed
Developed Condition Basin Map that illustrates the following
discussion., The future alignment of Woodmen Rocad is shown extend-
ing west from the North Basin, crossing the West Monument Creek
Basin, and continuing into the Dry Creek Basin. At Design Point

40, a residential road intersects Woodmen Rocad and continues west

until it too crosses into the Dry Creek Basin.

Because this future residential road is anticipated to service
ragsidential lots as shown, we have projected the interception of
a 5.6 acre portion of the future Dry Creek Basin residential
development. This basin transfer at Design Point 15 has been
calculated with a l10-year storm flow of 10.5 CFS and a 100-year
storm flow of 18.6 CFS.

East of Design Point 15, a proposed single family residential
development is planned as shown. This preliminary site plan
incorporates the propcsed location of a water tank. It also
shows the feasibility of front draining lots west of Design Point
20. The proposed development plan maintains historic flow condi-
tions in the back yards, thereby discharging to the USAFA prop-
erty at (or below) the historic runoff rates.

At Design Point 40, the proposed residential flows are accumu-
lated, including the routed flows from Design Point 15. The main
road through this area is anticipated to be a residential classi-
fication roadway, with a 36' curb width on a 60' right-of-way.
Preliminary design grades vary from & minimum of 4% to a maximunm
of 10%. 'The minimum street capacity during the 10-year storm is
46 CFS. The minimum street capacity during the 100~-year storm,
calculated at an 8" gutter depth rather than the allowed 12", is
142 CFS. This compares favorably with Design Point 40's l0-year
storm flow of 35.0 CFS and 100-year storm flow of 69.0 CFS.



Woodmen Road will receive the Design Point 40 surface flows. It
is classified as a collector status roadway, with a 40' curb
width on a 60' right-of-way. Preliminary design grades vary from
a minimum of 4% to a maximum of 8%. With the 100-year storm capa-
city also calculated with an 8" gutter depth, the minimum street
capacities for the l0-year storm is 61 CFS and the 100-year storm
is 146 CFS. Storm sewer inlets are anticipated at Design Point
50 with l10-year and 100-year storm flows of 46.8 CFS and 90.2 CFS
in Woodmen Road at that point.

Thé single family residential area received by Design Point 65 is
not planned. What is shown is a reasonable expectation of road
alignments. The critical issue here is that the existing North
Basin detention pond was not designed to receive West Monument
Creek flows. Also, the proposed continuous grade of Woodmen Road
prohibits interception of all storm waters. Therefore, the 3.8
acre North Basin transfer is proposed to allow an eguivalent
amount of Woodmen Road storm water to bypass intercepting inlets
for a basin transfer to the North Basin. To facilitate this will
require a 100% interception of storm flows at Design Point 65.
This will most likely be accomplished with a future storm collec-
tion system, including sump condition inlets at Design Point 65
to be piped under Woodmen Road.

Woodmen Road interception has been assumed for the purposes of
this report. At Design Point 50, sufficient inlets for a 50%
interception is assumed for a l0-year storm interception of 23.4
CFS and a l00-year storm interception of 45.1 CFS. At Design
Point 60, an additional interception of 13.1 CFS (1l0-year) and
25.4 CFS (l100-year) is assumed. This results in a 1l0-year storm
flow bypass of 11.5 CS and a 100-year strom flow bypass of 22.2
CFS at Design Point 60. The net bypass flows are transferred
into the North Basin,.



The discharge of the Design Point 50 facilities, which are 17%
larger than historic l0-year flows and 7% larger than historic
100-year flows, are anticipated to be carried by the natural
drainage swale to Design Point 70 facilities. The discharge of
the Design Point 60 facilities, including the 100% interception
of Design Point 65, will be carried by pipe or lined channel to
the Design Point 70 facilities. Energy dissipation and erosion
protection measures will be subject to the review of the City

during the preliminary and final drainage report(s}.

A detention pond facility is anticipated at Design Point 70 to
discharge at (or below) historic rates to the USAFA property.
Developed runoff entering the facility is calculated at 76.5 CFS
(l0~-year) and 145.6 CFS (100-year). Historic runoff discharging
from the facility is calculated at 32.7 CFS (l0-year) and 68.6
CFS (100~year). The preliminary calculation of the detention
volume reguired is 2.9 acre-feet. An assumed 7' average depth is
assumed for the preliminary area requirement of an 18,000 sguare
foot detention facility shown on the Basin Map. The detention
facility, with its outlet works, impact basin, and erosion protec-
tion will be subject to the review of the City during the prelimi-
nary and final drainage report(s).

CONSTRUCTICON COSTS AND FEES

The West Monument Creek Drainage Basin is currently subject to
the City's Miscellaneous Drainage Basin Fees at (1990) $3,341 per
acre. Since the ultimate discharge from all proposed development
improvements will be at (or below) historic rates, this Master
Development Drainage Plan is submitted for approval as a closed
basin. The developer will construct required improvements in
lieu of fees.
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