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MASTER DRAINAGE REPORT
FOR
WESTERN SUN DEVELOPMENT

JOB NO. 5099607
AUGUST, 1982

INTRODUCTION

The intent of the Master Drainage Study for the proposed Western
Sun Development 1s to present the conceptual storm drainage
system design. Offsite storm runoff evaluation, conceptual
onsite initial and major storm drainage system design and the
evaluation of downstream effects are within the scope of this
study.

The proposed Western Sun Development is located in Section 22,
Township 14 South, Range 66 West of the Sixth Principal Meridian,
City of Colorado Springs, Colorado (See Vicinity Map - Figure
1), The Western Sun project site is located on 81.6 acres which
is proposed for multi-family, park site and commercial
development. The site is bordered on the north by the Spring
Creek Channel and the Valley Hi Golf Course, on the west by
Chelton Road and vacant land, on the south by Landmark Lane and
Fountain Boulevard, and on the east by Academy Park Loop, Avenida
Del Sol, Academy Boulevard, Academy Point Subdivision and Gateway
Plaza.

The dedicated interior streets will have 60-foot rights-of-way
with 40-foot flowline to flowline widths and 8" vertical curb and
gutter. The interior private drives will be located within
easements with 30-foot flowline to flowline widths and 6"
vertical curb and gutter. Existing drainage facilities adjacent
to the site include a 42" steel pipe culvert under Academy
Boulevard. to drain Offsite Basin 0S1 (See Figure 11), a
temporary ditch to drain the culvert to Spring Creek, the Spring
Creek channel and the four barrel box culvert (4 - 8" x 6') which
conveys Spring Creek under Chelton Road. All these existing
drainage facilities are located on the north side of the site.

The underlying soils identified on the site are of the Nelson and
Midway complexes as shown on the SCS soil survey maps (Reference
2). See Figure 2 for a plot of the site on the soils map.



The recently completed Colorado Springs Flood Insurance Study
(presentiy in drafi form) calculated the 100-year, 500-year, and
floodway elevations for Spring Creek adjacent to the site. Based
on a review of this new flood insurance study the site is
presently not subject to 100-year or 500-year flooding nor is any
portion of the site located within a floodway. Previous drainage
studies in the vicinity are: A) Final Drainage Study for Acadeny
Point Subdivision (Reference 4); B) Drainage Study for Gateway
Plaza (Reference 5); and C) Spring Creek Dralnage Study
(Reference 6).

CRITERIA

Storm drainage criteria published by the City of Colorado Springs
(Reference 1) is the basis of this study. The initial storm
evaluation is based on the 5-year event and the major storm
evaluation is based on the 100-year event. The street curb and
gutter, inlets, cross pans and storm sewer make up the initial
storm drainage system. The major storm drainage system is made
up of swales, street low points and other grading techniques in
addition to the initial storm drainage system to safely convey
major storm flows to the appropriate location.

The modified SCS method is the procedure used for the storm
runoff determination of all subbasins. A review of the SCS8 soils
maps shows that the project site is composed of 48% Midway soils
and 527 Nelson soils by area (See Soils Map - Figure 2).
Composite curve numbers and percent imperviousness for various
types of land use are tabulated in Figure 3 and are based on data
presented in Table 2 of the Colorado Springs storm drainage
criteria(Reference 1). Ground cover in open space areas (parks)
are assumed to be in good condition.

The values of percent impervious vs CN are plotted in Figure 4
for this site. The following table presents the various proposed
Western Sun land uses with the associated curve pumbers and total
runoff,

Runoff (inches)

5-year 100-year
Land Use % Impervious Curve Number P= 2.1 P=3.50
Villa Homesl 60% 89 1.11 2.36
Townhomes 60% 89 1.11 2.36
Commercial 85% 94 1.49 2.84
Open Space 5% 74 0.40 1.24

1 calculations shown in Figure 5.

Storm runoff calculations

(5-year event) for a range of basins (Figure 6) is used to

cgnstruct the Drainage Area/5-year Discharge
7).

Chart (Figure



A similar analysis is followed to determine the Drainage Area/
100-year Discharge Chart (Figures 8 & 9). Street discharge
capacities (5-year event) for the 40 foot residential streets are
tabulated in Figure 10. These street capacities are from Table 5
of the Colorado Springs storm drainage criteria. Street and curb
capacity calculations for the 30 foot private streets are located
on Appendix Page 11. The maximum depth of flow at the gutter
flowline was set at the top of curb (6 inches) for the 5-year
event and 1.0 feet for the 100-year event. The Mannings 'n"
value was assumed to be .016 for the 5-year calculation (paved
areas only) and .021 for the 100-year calculation. The streets
are analyzed at critical locations to determine that major storm
dischages are contained in the street rights-of-way (See Appendix
Page 12). 1Inlets on grade were assumed to pick up approximately
40% of the street flow calculated to that point.

The preliminary evaluation of storm sewer, inlets, and street
capacities are based on proposed street grades and will be
revised with design grades in the final drainage study.

DISCUSSION:

The results of this Master Drainage Study are shown on the
Drainage Plan enclosed in the back of this report as well as in
the computation sheets in the Appendix.

Basin A

Basin A contains approximately 11.1 acres consisting of
proposed townhomes and approximately 1 acre of existing
single-family residences. Runoff from the basin will
collect in the streets and be conveyed west to the low point
of the basin (Design Point 1). The 5-year flows will be
conveyed by storm sewer to Spring Creek and 100-year flows
will be conveyed by a swale to Spring Creek. The peak
runoff rates for the 5-year and 100-year frequency storms
are 21 cfs and 58 cfs, respectively.

Basin B

Basin B consists of approximately 3.6 acres of proposed
townhomes which will drain into "B" Street and be conveyed
offsite into Chelton Road (Design Point 2). The flow will
then be conveyed north in Chelton Road to Spring Creek. The
peak runoff rates for the 5-year and 100-year f£frequency
storms will be 7 cfs and 32 cfs, respectively.

Offsite Basin 0Cl

This basin consists of approximately 1.1 acres of a proposed
regsidential land which will sheetflow into Basin C.



Basin C

Basin C consists of approximately 39.7 acres of proposed
multi-family housing, commercial development, and a park/
greenbelt area with recreation facilities. Runoff from this
basin will be conveyed 1in the streets, storm sewer, and
swales to the north property line where the flow will
outfall into Spring Creek (Design Point 3). The peak runoff
rates leaving the basin will be 73 cfs and 330 cfs for the
5-year and 100-year frequency storms, respectively.

Basin D

Basin D consists of approximately 4.2 acres of proposed
multi-family housing. Runoff will be conveyed to the north
property line via storm sewer and swales where the 5-year
flows will outfall into the proposed north side storm
sewer. The 100-year flows will outfall inte the golf course
drainage way and be conveyed west to Spring Creek (Design
Point 4). Peak flows from the basin will be 7 cfs and 34
cfs for the 5-year and 100-year frequency storms,
respectively.

Offsite Basin OEl and OE2

Offsite Basin OEl consists of approximately 20.0 acres of
the proposed Academy Point Subdivision which will drain onto
the site. The subdivision proposes a storm sewer system
across the Western Sun Development and outfall into the
north side storm sewer system. This system will convey most
of the 5-year frequency runoff from the site (64.5 cfs of
the total 68 cfs). The remaining 3.5 cfs and the 100-year
flow of 113.4 cfs will be conveyed in Avenida Del Sol onto
the Western Sun Development. Runoff from the Western Sun
Development will not enter the Academy Point storm sewer
system.

Offsite Basin OE2 consists of approximately 1.9 acres of
South Academy Boulevard which will flow onto the site via
"A'" Street,

Basin E

Basin E consists of approximately 12.6 acres, which along
with Offsite Basins OEl and OE2, will drain to a low point
in "A" Street. Inlets and storm sewer will convey the
5-year frequency flow of 43.5 cfs to the north side storm
sewer system (Design Point 5). The peak 100-year runoff of
277.4 cfs will top the curb and flow into the golf course
drainage swale and be conveyed west to Spring Creek.



Basin F

Basin F consists of approximately 6.3 acres of proposed
commercial development. Runoff from the basin will collect
in "B" Street and be conveyed offsite into Fountain
Boulevard (Design Point 6). The flow will then be conveyed
west and north to Spring Creek via Fountain Boulevard and
Chelton Road. Peak runoff rates will be 17 cfs and 50 cfs
for the 5-year and 100-year frequency storms, respectively.

Basin G

Bagin G consists of approximately 7.0 acres of proposed
multi-family housing. Runoff will be collected in the
streets and be conveyed offsite to the future Landmark Lane
via two swales (Design Point 7). The flow will then be
conveyed west to Chelton Road and north to Spring Creek.
Peak runoff rates will be 13 cfs and 44 cfs for the 5-year
and 100-year frequency storms, respectively.

Offsite Basin 0S1

This basin is located Jjust east of the Western Sun
Development and consists of approximately 53.8 acres of
proposed commercial and multi-family development in Gateway
Plaza. The runoff from this development will be conveyed to
an existing 42" steel pipe under South Academy Boulevard and
into the proposed north side storm sewer (See "North Side
Storm Sewer' Section). The peak 5-year runoff rate is based
on a previous dralnage study for Basin 0S1 (Reference 5).
The 100-year runoff rate is based on calculations presented
on Page 18, Appendix. These flows are 117 cfs and 244 cfs
for the 5-year storm and 100-year storms, respectively.

Downstream Effects

Runoff from this development will be conveyed to Spring
Creek by the north side storm sewer and the golf course
drainage swale.

According to the Spring Creek Drainage study (Reference 6)
the 100-year frequency runoff hydrograph for Spring Creek at
Chelton Road peaks at 60 minutes. The runcff from the
Western Sun Development will peak between 20 and 25 minutes
and will not significantly effect the existing Spring Creek
peak runoff. Therefore, the Western Sun Development will
not adversely effect drainage facilities downstream of the
site.

North Side Storm Sewer

Construction plans have been prepared for an outfall storm
sewer system located in a 15-foot easement north of the

-5~



Western Sun Development in the Valley Hi Golf Course. The
proposed storm sewer and the existing 42-inch pipe under
Academy Boulevard will be connected at Manhole 1A. The
5-year design flow at this point will be 117 cis. At
Manhole #2 the design flow will be increased to 141 cfs with
the addition of storm runoff from Basins El through E4 and
OEl. At Manhole #4, 64.5 cfs from Academy Point Subdivision
will be hydrologically added to increase the total design
flow to 203 cfs. Basin D1 is added at Manhole #6 to
increase the 5-year design discharge at Spring Creek to 211
cfs. Reference is made to the hydrologic caleculations
Appendix Pages 19 through 22. The storm sewer invert
profile is located at. a minimum of 3. 50 helaw the overtlowy
swale prorile to allow_ for a 1.7% minimum slope on all
gravel trench draing,”?ivé'éravel trench drains are to be
PTeTd Tocafed by the\ SoTLE conenlfantfo _alleviate —EOLF
course high ground water problems. Pipe slopes are also set
to a grade that will allow the storm sewer to convey at a
minimum 1107 of the design flows to compensate for
uncertainties in the final drainage patternss  The 5-foot
diameter manholes will require an 18-inch thick base for
stability due to the high ground water table (See Appendix
Page 28). The existing temporary drainage ditch will be
graded through and some crading is proposed at the outfall
Hoint _to_ provide For the discharge of the 100-year storm
runoff to Spring Creek. The 100-year discharge at Academy
Foulevard is 244 cfs and will increase to 491 cfs at the
outfall point at Spring Creek, The Iimits of 10U-year
flooding in the golf course area are shown on the
construction plans. These limits are based on normal depth
calculations (See Appendix Page 23). The 5-year depth of
flow in Spring Creek 1is also based on a normal depth
calculation. The 5-year discharge is estimated to be 350
cfs from the Frequency Discharge Curve {(See Appendix Page
30). CDM supplied the 10-,50-, and 100-year discharges for
their draft Colorado Springs Flood Insurance Study
(Reference 7). The 5-year water surface elevation will be
5963.2. Since the outfall elevation is 5963.50 there will
not be any backwater effects in the storm sewer at the
outfall. All of the proposed storm sewer is designed for
gravity drain and free outfall, therefore the hydraulic
grade line will be below the pipe crown profile eg.e. no
pressure flow).

Rip-rap erosion protection will be provided at the outfalls of
all storm sewer systems. All swales will be designed in the
Final Drainage Study to convey the 100-year flows.
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This Master Drainage Study is submitted for review and approval.
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HMxut FOUR SQUARE

ENGINEERING & SURVEYING, INC.

1120 N. Clircle Drive, Suite 1

{Clrcle U Center)
Colorado Springs, Colorado 80909
Telephons (303) 635-7393

June 23, 1982

PROPGSED 15' DRAINAGE EASEMENT LEGAL DESCRIPTION

A fifteen (15') foot drainage easement lying in a portion of the
PRING property (part of the Northeast One=-Quarter of Section 22,
Township 14 South, Range 66 West of the 6th P.M., situate in the
city of Colorado Springs, El Paso County, Colorado), being 7.50
feet each side of the following described centerline:

Commencing at the Northwest corner-of ACADEMY POINT SUBDIVISION
{Plat Book N-3, Page 77) (all bearings in this description are

relative to those platted in said SUBDIVISION); thence N ?_;36'53 "B,
e

726,25 feet to a point on the Northerly boundary line of
PRING property, said point also being the point of beginning of

the centerline herein described; thence 3 85019%32" W, 269,21 feet;

thence N 74948133" 3221.8'3 feet: thence N 80°39'54" W, 172,21 feet;—
467,08 feet to intercept the existing channel

thence S 79°56'03"
of Spring Creek and the terminus point of this description.

Prepared for: NORTH AMERICAN HOMES, INC,
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