
FINAL DRAINAGE REPORT

SPACE VILLAGE FILING NO. 4
EL PASO COUNTY, COLORADO

PREPARED FOR:

COMMERCIAL BUILDING SERVICES
7561 S. GRANT STREET, SUITE A-4
LITTLETON, COLORADO 80122
CONTACT:  DAVID SPRATLEN

PHONE:  303.730.3001

PREPARED BY:

STERLING DESIGN ASSOCIATES, LLC
2009 W. LITTLETON BLVD. #300

LITTLETON, CO  80120
CONTACT:  JAY M. NEWELL, PE

PHONE:  303.794.4727

PCD FILE NO. MS-22-007

APRIL, 2023

Carlos
Text Box
Refer to comments provided on the Final Drainage Report in MS227. Please submit revised report.

SDA-Walleye
Text Box
Refer to responses provided on the Final Drainage Report in MS227.



DESIGN 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 criteria established by
the County for drainage reports and said report is in conformity with the applicable 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.

Jay M. Newell, PE (CO #35219)
For and on behalf of Sterling Design Associates, llc

DEVELOPER’S STATEMENT

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

____________________________________
Business Name

By:  _________________________________

Title:  _______________________________

Address:  ____________________________

               ____________________________

EL PASO COUNTY

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

____________________________________ ______________
Joshua Palmer, P.E. Date
County Engineer / ECM Administrator

Conditions:



CONTENTS
1) GENERAL LOCATION AND DESCRIPTION .................................................................................. 1

A) Location ................................................................................................................................................. 1

B) Description of Property .................................................................................................................... 2

2) DRAINAGE BASINS AND SUB-BASINS ............................................................................................ 3

A) Major Basin Descriptions .................................................................................................................. 3

B) Sub-Basin Description ........................................................................................................................ 4

3) DRAINAGE DESIGN CRITERIA........................................................................................................... 4

A) Development Criteria Reference .................................................................................................... 4

B) Hydrologic Criteria............................................................................................................................. 5

4) DRAINAGE FACILITY DESIGN ........................................................................................................... 6

A) General Concept ................................................................................................................................. 6

B) Specific Details ..................................................................................................................................... 6

5) LIST OF REFERENCES ......................................................................................................................... 11

APPENDICES

A. Flood Insurance Rate Map, NRCS Web Soil Survey Soil Maps

B. Hydrology and Hydraulics Calculations and Analysis

C. Excerpts of Existing Drainage Reports and Documents

D. Fees & Cost(s)

E. State Engineer, Division of Water Resources Correspondence

F. Drainage Plans



Final Drainage Report
Space Village Filing No. 4

El Paso County, Colorado

1

1) GENERAL LOCATION AND DESCRIPTION

A) LOCATION

1. CITY AND COUNTY, AND LOCAL STREETS

The subject development is in unincorporated El Paso County.  The Space Village Avenue right-of-
way is immediate to the north property line.  Intersection with Peterson Boulevard is one-quarter
mile to the west while the Marksheffel Road intersection is a half mile to the east.

2. TOWNSHIP, RANGE, SECTION, 1/4 SECTION

Space Village Filing No. 4 is a parcel of land situated in the Northwest 1/4 of Section 17, Township 14
South, Range 65 West of the 6th Principal Meridian, in El Paso County, Colorado.

VICINITY MAP

3. MAJOR DRAINAGEWAYS AND EXISTING FACILITIES

No major drainageways nor existing facilities are described within the Peterson Field Drainage Basin
Master Plan Update prepared by URS/NES and dated August 1984 (PETERSON FIELD DBPS) as
being located either on or immediately adjacent to the site.

4. SURROUNDING DEVELOPMENTS

The property to the west is, except for a partial access road, an undeveloped portion of commercial
Lot 1, Cowperwood SAIC.  To the south is Peterson Air Force Base (PAFB).  To the east is open
space belonging to the City of Colorado Springs.  Several commercial developments exist north of
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the adjacent Space Village Avenue R.O.W. including Winwater’s Colorado Springs wholesale yard and
warehouse, Storage Sense’s Colorado Springs/Peterson Air Force Base interior and exterior storage
facilities, A Better R.V. Storage’s exterior and covered storage facilities, and various other smaller
retail, office, and related uses.

B) DESCRIPTION OF PROPERTY

1. AREA

The site is 22.8 acres.

2. GROUND COVER

The east half of the site is covered with native grasses and a handful of widely spaced trees.  The west
half is largely denuded of significant vegetation.

3. GENERAL TOPOGRAPHY

The terrain within the site generally falls north to south at 1.0 to 4.5 percent grades.

4. GENERAL SOIL CONDITIONS

The United States Department of Agriculture (USDA) Natural Resources Conservation Service
(NRCS) Web Soil Survey referenced for this site indicates Blakeland loamy sand, 1 to 9 percent
slopes soil (8) with a Hydrologic Soil Group A rating.  Where native grasslands remain, the soil is
suspected to be in good condition and remain highly porous.  In areas currently being used for
storage there is evidenced loss of infiltration due to compaction by vehicle loading.

5. MAJOR DRAINAGEWAYS

No major drainageways nor existing facilities are described within the PETERSON FIELD DBPS as
being located either on or immediately adjacent to the site.

6. IRRIGATION FACILITIES

There are no irrigation facilities on or adjacent to the site that Sterling Design Associates, llc (SDA)
is aware of.

7. UTILITIES AND OTHER ENCUMBRANCES

A duel 30-inch CMP culvert under Space Village Avenue discharges onto the site approximately 260
feet from the east property line.  It appears there is an offsite basin (Basin OS-E) of approximately 52
acres contributing to this facility.  There is a shallow area onsite where, it is assumed, most runoff
events have ponded and infiltrated as there is no evidence of a significant low flow channel or rill that
would be caused by frequent subjection to flowing water further downstream.

There are three 30-foot utility easements on the property adjacent to Space Village Avenue, the
alignments for two of which are identical.  The north most is dedicated to the Cherokee
Metropolitan District according to the ALTA/NSPS Land Title Survey prepared by Altura Land
Consultants and dated April 28, 2022 (ALTA).  The south most two are dedicated to Colorado
Springs Utilities (CSU) and the Cherokee Metropolitan District according to the ALTA.  As shown
on the ALTA, maps provided by the CSU’s online GIS Mapping Services, and information provided by
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the Cherokee Metropolitan District, these easements contain an 8-inch PVC sanitary sewer main, a
12-inch steel waterline, and a 42-inch steel waterline.  These utilities and their easements are not
expected to be significantly disturbed or displaced by the proposed development, although an
extension of conveyance facilities downstream of the dual 30-inch CMP is proposed across them as
are two drive entrances off Space Village Avenue into the site.

The ALTA identifies two other easements along the site’s southern property line.  The north most is
identified as a 30-foot temporary construction easement granted to the Cherokee Metropolitan
District.  The easement document, as linked to by the titlework provided by Land Title Guarantee
Company dated November 24, 2021, states that...”The temporary construction easement described
in Exhibit A shall expire and become void 60 days after acceptance of construction.”  The south most
is identified as a 15-foot utility easement for the “…construction, reconstruction, maintenance and
operation of a sanitary sewer force main…” which the ALTA does not include evidence of, but
information provided by the Cherokee Metropolitan District does.  Proposed drainage facilities
described herein are intended to avoid significant disturbance or displacement of the south most
easement and any utilities therein.

2) DRAINAGE BASINS AND SUB-BASINS

A) MAJOR BASIN DESCRIPTIONS

1. MAJOR DRAINAGEWAY PLANNING STUDIES

As shown within the PETERSON FIELD DBPS, the site is included in the far upper reaches of the
Peterson Field Drainage Basin.  The PETERSON FIELD DBPS states that…”Peterson Field Basin
outfalls to Sand Creek which in turn outfalls to Fountain Creek.”  There are no existing deficiencies
or proposed improvements within the site or immediate thereto identified in the PETERSON FIELD
DBPS.

The site is identified as Zone X, “Areas determined to be outside the 0.2% annual chance floodplain,”
by the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) for El
Paso County, Colorado and Incorporated Areas, Map Number 08041C0754G with an effective date
of December 7, 2018.

2. MAJOR BASIN DRAINAGE CHARACTERISTICS

As described in the PETERSON FIELD DBPS, Peterson Field Drainage Basin encompasses
approximately 8.6-square miles and is approximately 9-miles in overall length at elevations between
5750-feet and 5990-feet above sea level.  In addition, the basin is predominantly comprised of
Hydrologic Soil Group A rated soils with some Group B rated soils.  Review of aerial imagery
available online indicates the basin includes portions of PAFB, the Colorado Springs Airport,
residential, commercial and light industrial land uses as well undeveloped land.

The site conveys surface runoff as sheet flow generally from north to south; however, likely due to
the highly pervious soils there is no indication of continuous storm runoff flows either in low flow
channels or rill on the site.  Existing discharge of runoff from the site is similarly likely into the
ground, as conveyance of flow onto PAFB to the south is not readily evident.  It is intended that the
22.8 acre site be re-purposed as an outdoor storage yard.
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3. IRRIGATION FACILITIES

As there are no irrigation facilities on or adjacent to the site that SDA is aware of; no irrigation
facilities are expected to be impacted by runoff from the proposed development.

B) SUB-BASIN DESCRIPTION

1. HISTORIC DRAINAGE PATTERN

There are two low areas and a ridge that generally divide the site into an east (Basin H2; Q10 = 9.39
cfs, Q100 = 25.14 cfs) and west (Basin H1; Q10 = 11.39 cfs, Q100 = 29.79 cfs) basin for drainage
consideration.  Grades within both direct any excess rainfall runoff not infiltrated into the pervious
native soil to the south toward, if not onto PAFB.  Lack of evidence of past erosion or channel
formation indicates this has been accomplished primarily as sheet flow up to now with limited runoff
flowing through to PAFB as described in section 2.A.2 above.

2. OFFSITE DRAINAGE

The large shallow open space on the property to which the dual 30-inch CMP culverts under Space
Village Avenue contribute, will become a part of the proposed storage yard.  As such, it will become
necessary to pass the associated offsite flow from Basin OS-E (Q10 = 89.48 cfs, Q100 = 146.46 cfs)
around the yard.  Basin OS-E is comprised of a variety of commercially developed properties
including those described in section I.A.4 above which generally flow north to south across the basin.
A perimeter channel can provide for conveyance of such flows.  A second area, Basin OS-W (Q10 =
16.87 cfs, Q100 = 27.77 cfs) approximately 6.8 acres, north of Space Village Avenue and west of the
larger basin (Basin OS-E) described above and comprised of similar commercially developed
properties as described in section 1.A.4, could contribute discharge over the road and onto the
western property boundary in very large rain events.  There is no evidence this has occurred;
however, there is no apparent means for water accumulating at that location to discharge other than
into the ground or over the road and onto the site.  A perimeter swale can provide for conveyance
of such flows, in this eventuality.

3) DRAINAGE DESIGN CRITERIA

A) DEVELOPMENT CRITERIA REFERENCE

1. CRITERIA, MASTER PLANS, AND TECHNICAL INFORMATION

This report references Volumes 1 and 2 of the El Paso County Drainage Criteria Manual, as well as the
Volume 1 Update (MANUAL); Volume 2 of the City of Colorado Springs Drainage Criteria Manual as
adopted by El Paso County (DCMV2); Volumes 1, 2 and 3 of the Mile High Flood District (MHFD)
Urban Storm Drainage Criteria Manual (USDCM); and the county Engineering Criteria Manual (ECM)
where applicable for the needed technical information to make estimation of rate and volumetric
stormwater considerations presented herein.

2. PRIOR STUDIES

As mentioned previously, the area of proposed development is a part of the upper reaches of the
Peterson Field Drainage Basin presented in the PETERSON FIELD DBPS.  The PETERSON FIELD
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DBPS does not particularly address the area in question or describe any problems or drainage
improvements that may be associated with it.

The site was, most recently, included in the Preliminary Drainage Report for First Wing Development
prepared by JR Engineering and dated as revised July 2005 (FIRST WING PDR).  In that report the
subject site is referenced as Filing No. 2 of the First Wing Development.  It is generally described as
existing Basins EX-3 and EX-4, and as proposed Basin E; and is summarized as having an allowed,
detained 100-year release onto PAFB of a total of 36 cfs.  Two existing minor basins, OS-3 and OS-4,
are shown to contribute to the site from areas of Space Village Avenue south of the road centerline.
For the purposes of this report, these offsite basins (OS-3 and OS-4) are included in their respective
downstream onsite basins (existing H1 and H2; and proposed A2, A4, B2 and B4).  The inclusion of
these offsite basins increases the FIRST WING PDR allowable 100-year release onto PAFB to a total
of 54 cfs (i.e. 18 + 18 + 9 + 9 = 54 cfs).  The FIRST WING PDR does not account for runoff from any
other offsite basin(s).

B) HYDROLOGIC CRITERIA

1. DESIGN RAINFALL

In accordance with the MANUAL Volume 1 Update, Chapter 6 – Hydrology, § 3.3 – Rainfall Intensity
(I); design rainfall was determined using Figure 6-5.  Times of concentration have been determined in
accordance with the same criteria’s § 3.2 – Time of Concentration; Equations 6.7, 6.8, and 6.9, and
Table 6-7.

2. RUNOFF CALCULATION METHOD

Onsite and offsite basin runoff was determined through the use of the Rational Formula in
accordance with the MANUAL Volume 1, Chapter 2 – Drainage Criteria, § 2.1 – Design Storm
Water Runoff Determination; and the MANUAL Volume 1 Update, Chapter 6 – Hydrology, § 1.4 –
Selecting Methods for Estimating Design Flows.  In accordance with the MANUAL Volume 1 Update,
Chapter 6 – Hydrology, § 3.1 – Rational Method Runoff Coefficient (C); Rational Formula coefficients
were determined using Table 6-6.

3. DESIGN STORM RECURRENCE INTERVALS

In accordance with the MANUAL Volume 1, Chapter 1 – Drainage Polciy, § 1.2.1 – Planning Process;
§ 1.2.3 – Drainage Systems; Chapter 2 – Drainage Criteria, § 2.1 – Design Storm Water Runoff
Determination; and more specifically for detention storage in accordance with the same criteria’s
Chapter 2, § 2.5.3 – Volume and Release Requirements; and Chapter 6 – Design Criteria, § 6.6.4 –
Non-Jurisdictional Dams; 10-year and 100-year storm recurrence intervals have been used as the
minor and major events respectively.

4. DETENTION DISCHARGE AND STORAGE CALCULATION METHOD

The MANUAL Volume 1, Chapter 11 – Detention Storage, § 11.4 – Hydraulic Design Methods
includes two detention pond sizing methods as suggestions; the Rational Stored Rate Method and the
SCS Hydrograph Procedure.  However, the MANUAL Volume 1 Update, Chapter 6 – Hydrology,
§ 13.0 – References, includes reference to MHFD’s Full Spectrum design concept.  In addition, the
Volume 1 Update, § 2.3 – Hydrologic Basis of Design for Water Quality – Water Quality Capture
Volume, states that “…the UDFCD…methods for the WQCV are acceptable for determining the
WQCV…”  Further, the DCMV2, Chapter 2 – Control Measure Selection, § 1.9 – Integration with
Flood Control, recommends “…WQCV facilities be incorporated into flood control detention
facilities…” and states, “Full spectrum detention shows more promise in controlling the peak flow
rates in receiving waterways than…multi-stage designs…”  Finally, the DCMV2 Chapter 3 –
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Calculating the WQCV and Volume Reduction, § 2.4 – Excess Urban Runoff Volume (EURV) and Full
Spectrum Detention, indicates that “Capture and treatment of the EURV is required as a part
of…Full spectrum Detention…” and references its companion criteria’s (the Design Criteria Manual
Volume 1) Chapter 13 – Storage, as well as the MHFD USDCM Volume 3 for additional information
including “…sizing and design criteria, and design procedures for…control measures…provided in
the USDCM…Treatment BMP Fact Sheets.”

Therefore, use of the design tool MHFD-Detetnion_v4.03.xlsm Excel worksheet (WORKSHEET)
provided by the MHFD was relied upon to determine the various volumes incorporated into the
drainage facility design for the site.  In conjunction with the use of this design tool, and because the
tool does not include point rainfall data for El Paso County required for use of the worksheet; 1-hour
rainfall depths were excerpted from Table 6-2 of Volume 1 of the City of Colorado Springs Drainage
Criteria Manual (2014) as adopted by El Paso County (DCMV1).  In addition, the MANUAL, Volume
2, Chapter 4 – New development Stormwater Management, § 4.2 – New Development BMP
Factsheets, stipulates that Sand Filter Extended Detention Basins (SFBs), which are the chosen
control measure for the site development’s stormwater quality management method in general, be
sized based on a 40-hour drain time as opposed to the MHFD’s 12-hour drain time for Sand Filters.
Regardless, the county has directed use of a 12-hour drain time.

4) DRAINAGE FACILITY DESIGN

A) GENERAL CONCEPT

1. OFFSITE RUNOFF CONSIDERATIONS

Offsite runoff coming into the site from the northeast via the dual 30-inch culverts will be intercepted
in a grass lined channel which will route flows around the proposed detention and stormwater quality
facility serving the eastern portion of the site.  Potential offsite runoff coming into the site from the
northwest over Space Village Road will be intercepted in a grass lined swale which will route flows
around the proposed detention and stormwater quality facility serving the western portion of the
site.

2. ANTICIPATED AND PROPOSED DRAINAGE PATTERNS

Onsite drainage patterns are not anticipated to change with development as a storage yard.  Runoff
will be conveyed as surface flow to one of two proposed detention and stormwater quality facilities
described in more detail in sections 4.B.2 and 4.B.4 below.

3. TABLES, CHARTS, FIGURES, ETC.

All tables, charts, figures, etc. are sourced where they appear herein and are included in the
appendices of this report for reference.

B) SPECIFIC DETAILS

1. EXISTING AND PROPOSED HYDROLOGIC CONDITIONS

Existing and proposed on and offsite basins are delineated on the included maps.  Basin characteristics
are noted on the same maps, described in sections 2.B.1 and 2.B.2 above, or described below.
Additional information is included in the calculations within the appendices of this report.

The historic east basin (Basin H2) will be developed as gravel storage lot (Basin B1; Q10 = 21.49 cfs,
Q100 = 35.93 cfs).  Portions of the historic Basin H2 which exist as Space Village Avenue will generally
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remain in their historic condition except for the inclusion of curb, gutter and attached walk required
as a condition of development by the county (Basin B2; Q10 = 3.45 cfs, Q100 = 5.19 cfs and Basin B4;
Q10 = 0.90 cfs, Q100 = 1.36 cfs).  A final portion of Basin H2 which includes the proposed drainage
channel conveying offsite runoff around the site, will also remain in its historic condition (native grass)
(Basin B3; Q10 = 1.29 cfs, Q100 = 4.29 cfs).

The historic west basin (Basin H1) will also be developed as a gravel storage lot (Basin A1; Q10 =
23.22 cfs, Q100 = 38.30 cfs).  Portions of the historic Basin H1 which exist as Space Village Avenue will
generally remain in their historic condition except for the inclusion of curb, gutter and attached walk
required as a condition of development by the county (Basin A2; Q10 = 4.74 cfs, Q100 = 7.14 cfs and
Basin A4; Q10 = 0.84 cfs, Q100 = 1.26 cfs).  A final portion of Basin H1 which includes the proposed
drainage swale conveying offsite runoff around the site, will also return to its historic condition
(native grass) (Basin A3; Q10 = 0.71 cfs, Q100 = 2.39 cfs).

The aforementioned proposed concrete curb and gutter changes the historic drainage pattern of
Space Village Avenue from sheet flowing across the entire existing edge of pavement onto the site to
that of being captured and conveyed by the proposed curb and gutter.  This curb and gutter also
impedes the potential upstream offsite runoff contribution from Basin OS-W described in section
2.B.2 above.  In order to convey this runoff to and across the site to its historic discharge, and to
avoid conflicts with existing underground utilities; curb openings with drainage chases have been
designed and sized accordingly.  These facilities capture runoff at low points in the curb and gutter
and convey it via sidewalk chases either directly or indirectly to the downstream onsite drainage
swale or channel described in sections 2.B.2 and 4.A.1 above.  Riprap aprons have also been designed
to protect the associated downstream slopes.

Table 1 below summarizes existing and proposed runoff at significant Design Points.

Table 1
Design Point Q10 (cfs) Q100 (cfs)

Existing Proposed Existing Proposed
1 89.5 89.5 146.5 146.5
4 9.4 21.5 25.1 35.9
15 75.9 76.2 127.9 128.0
6 16.9 16.9 27.8 27.8
9 11.4 23.2 29.8 38.3

110 19.2 18.3 39.2 30.5
1Design Points 5 and 10 are the accumulated tributary flow including offsite basins (OS-E and OS-W).
While the proposed curb and gutter along Space Village Avenue and the channelization of offsite
flows through the site and around the ponds decreases the time of concentration subsequently
increasing these basins’ runoff contribution to PAFB; the infiltration ponds effectively eliminate the
majority of onsite runoff contribution (Basins A1 and B1) and limit the discharge of runoff to PAFB to
flows equivalent to the historic.  This condition not only limits proposed developed runoff to historic
rates, but maintains historic surface runoff contributions to downstream properties.
2The combined effect on total runoff of differing contributing basins and Tc (see footnote 1) with
imprecision in interpolation of rainfall intensity from MANUAL Volume 1 Update, Figure 6-5 varies.
Increases from historic to proposed total runoff at DP 5 are therefore negligible.
3Direct comparison of runoff to the FIRST WING PDR requires subtracting the contributions from
Basins OS-E and OS-W at DP 5 and DP 10; resulting in Q100 = 7.7 cfs and 8.1 cfs respectively, or a
total Q100 = 15.1 cfs < 54 cfs.



Final Drainage Report
Space Village Filing No. 4

El Paso County, Colorado

8

2. APPROACH TO ACCOMMODATE DRAINAGE IMPACTS

Two detention and stormwater quality ponds are proposed to mitigate any increase in minor and
major storm event runoff as a result of the increase in imperviousness due to development.  These
ponds are also intended to address the stormwater quality of any runoff conveyed downstream
through provision of a Water Quality Capture Volume (WQCV), itself a part of the “Four Step
Process” outlined within the MANUAL for addressing stormwater quality.

The four steps include: (1) Employ Runoff Reduction Practices, met for this site by employing
Minimizing Directly Connected Impervious Areas (MDCIA) through the use of pavement materials
(e.g. recycled concrete, gravel, or similar) that are more porous than typical asphalt or Portland
cement concrete across the majority of the site.

(2) Stabilize Drainageways, met for this site by constructing a native grass lined channel and swale to
convey offsite runoff across the site.

(3) Provide WQCV, met by this site by inclusion of the required volume within the proposed
detention ponds.

(4) Consider Need for Industrial and Commercial BMPs, met for this site by recommending the
Covering of Storage/Handling Areas which are anticipated as temporary, if at all.  If such areas are
incorporated, coverings may consist of tarpaulins, plastic sheeting, or other treatments that prevent
rain and wind from spreading pollutants.  In addition, although not anticipated, Spill Containment and
Control is recommended at such times as contaminated material may be spilled onsite.  Containment
may be met by the installation of temporary berms that prevent spilled material from entering surface
waters or downstream storm sewer systems.  The proposed detention and stormwater quality ponds
act similarly by collecting and containing site runoff prior to any potential discharge offsite.

3. PROPOSED FACILITIES

Proposed drainage facilities include the curb openings, chases, riprap aprons, channel, swale and
associated level spreaders designed to convey potential upstream offsite runoff around the developed
area of the site.  Two detention and stormwater quality ponds along with their associated emergency
spillways situated across the site’s southern boundary will capture onsite runoff.  The channel, swale,
and detention and stormwater quality pond facilities are designed to be lined with native grasses.

4. SITE CONSTRAINTS

The site’s most significant constraint is its lack of any downstream conveyance facility.  This deficiency
makes the discharge of runoff from any typical pond, channel, swale, or storm sewer difficult for
several reasons.  The first difficulty is designing proposed facilities to discharge to the existing surface
elevation(s).  Such a constraint requires any pond or conveyance facility to hold and/or include
capacity for runoff above existing grades subsequently requiring any tributary area(s) normally located
above such facilities to be located corresponding heights above existing grades (i.e. if the top of the
pond must be located “x” feet above the existing grade(s), and the tributary site grades are “y” feet
above the pond to allow gravity flow from the site “above” to the pond “below;” then the tributary
site grades must be “x” plus “y” feet above the existing grades).  The result, particularly on flat sites
such as the subject site, is an undue increase in the amount of fill to “lift” the site above the depths
necessary for required capacities and gravity flow.  The second difficulty is designing proposed
facilities, which typically concentrate flow, to discharge in a historic manner as sheet flow.
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In addition, the site is constrained by its location adjacent to PAFB.  PAFB staff have indicated their
interest in mitigating the creation of habitat which might encourage the aggregating of birds adjacent
to the base.

These constraints are addressed by the proposed detention and stormwater quality ponds’ design to
discharge all volumes by means of infiltration.  This design allows lowering of the drainage facilities’
discharge elevation below existing grades, minimizing necessary fill and minimizing excess overlot
grading (a temporary erosion and sediment control strategy in itself).  This design also eliminates
concentrated discharge.  The ponds are designed to provide one half the WQCV plus the 100-year
volume in accordance with criteria.  Discharge by infiltration effectively eliminates all discharge (and
thus concentrated discharge) from onsite basins for these and lesser storm events.  Correspondence
with the Office of the State Engineer, Division of Water Resources personnel included in the
appendices of this report indicates their agreement with this approach.

The Geotechnical Engineering Report, Proposed Storage Yards, 0 Space Village Avenue, El Paso County,
Colorado, CGG Project No. 22.22.155 prepared by Cole Gardner Geotechnical and dated August 16,
2022, (GEOTECHNICAL REPORT) includes field infiltration test results for various locations
within the site.  In correspondence from the geotechnical engineer, Glenn D. Ohlsen, PE of Cole
Gardner Geotechnical, infiltration testing was described as…

“…modified double-ring infiltrometer testing at the site using cased bore holes.  Solid PVC casing was
pushed/seated into the bottom of the borehole at the approximate basin depth.  Water was added to
the pipe/holes and measurements were obtained at 15 minute intervals, based on the relatively fast
infiltration rates associated with the silty sand soils present at the site.  We pre-soaked test holes a
day before testing.  This method is commonly used in the region as an alternative to traditional
double-ring testing.  In order to perform traditional double-ring infiltrometer tests, the basin area
must be excavated in order to perform the tests at the bottom of the basin.  Alternatively, excavation
of test pits can be provided to the approximate basin depth to run the test, however, this typically
requires large benched excavations in order to safely perform tests, therefore…the cased borehole
test is commonly performed.”

The locations of infiltration test holes L1-IF2 and L1-IF3; and L2-IF2 and L2-IF3 are in close proximity
to the proposed West and East Ponds respectively.  Test results for these locations final infiltration
rates (4.50 in/hr, 9.50 in/hr; avg. = 7.00 in/hr; 3.00 in/hr and 2.25 in/hr; avg. = 2.63 in/hr respectively)
were averaged and used to model the proposed ponds’ decayed infiltration rates.  These rates are
more than two times that required to drain the respective ponds’ WQCVs in 12 hours (Table 2).

Table 2
West Pond East Pond

WQCV (cf) 8,464 7,547
1WQCV Depth (in.) 6.0 5.6

12 hr Infiltration Rate (in/hr) 0.50 0.47
2 x 12 hr Infiltration Rate (in/hr) 1.00 0.94
Design Infiltration Rate (in/hr) 7.00 2.63

1Refer to WSEL calculations in the appendices of this report

Calculations included in the appendices of this report also indicate compliance of the proposed ponds
with Colorado Senate Bill 15-212, codified in the Colorado Revised Statutes (C.R.S.) Section 37-92-
602(8).  Modeling stage correlated discharge rates for this analysis was accomplished by converting
the design infiltration rate of each pond from in/hr to hr/ft; applying this rate to the stage increments
reported, resulting in a duration to drain the associated storage volume; and converting this to cfs.
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Table 3 – West Pond
Elevation Stage Area Volume Time Rate

(ft) (ft) (sf) (cf) (hr) (cfs)
69.0 0.0 16,337 0 22.63
70.0 1.0 19,880 18,108 1.71 2.93
71.0 2.0 23,503 39,800 3.43 3.22
72.0 3.0 27,208 65,155 5.14 3.52

1Design Rate = 7.00 in/hr; = 0.58 ft/hr; = 1.71 hr/ft
2Initial Rate = Subsequent Rate - ∆constant

Table 4 – East Pond
Elevation Stage Area Volume Time Rate

(ft) (ft) (sf) (cf) (hr) (cfs)
72.5 0.0 14,195 0 20.86
73.0 0.5 15,994 7,547 2.29 0.92
74.0 1.5 19,611 25,350 6.86 1.03
75.0 2.5 23,340 46,825 11.43 1.14
75.5 3.0 25,238 58,970 13.71 1.19

1Design Rate = 2.63 in/hr; = 0.22 ft/hr; = 4.57 hr/ft
2Initial Rate = Subsequent Rate - ∆constant

The Stormwater Detention and Infiltration Design Data Sheets included in the appendices of this
report indicate the West and East ponds will drain the majority of their respective volumes in
approximately 6.7 hrs and 17.2 hours, minimizing habitat creation as well.

Emergency conditions for the ponds are addressed by the design of wide spillways which convey the
100-yr developed runoff downstream at non-erosive velocities to separate level spreader facilities
described below.

Without existing downstream conveyance facilities, routing of the site’s upstream offsite flows is also
problematic.  Therefore, the proposed channel and swale along the site’s respective east and west
boundaries are designed to flow into corresponding proposed level spreaders prior to discharging to
downstream properties.  Although all discharge from onsite basins (A1 and B1) is effectively
eliminated as described above, runoff from the offsite and associated basins (A2 through A4, B2
through B4, OS-W, and OS-E) is allowed conveyance to the level spreaders located along the south
edge of the site.  As shown in Table 1 above, the combined effect of this approach, while limiting
developed runoff, allows runoff equivalent to historic the opportunity to pass downstream.

The level spreader facilities incorporate wide and shallow spillways which discharge runoff (both
solely from tributary basins, and from combined tributary basins and emergency pond overflow) at
non-erosive velocities comparable to the historic condition.

The channel design includes centerline radii of curvature in excess of two times the top width of the
channel in accordance with ECM Section 3.3.3.E.  Channel freeboard is also provided in accordance
with MANUAL Section 10.5.5 Equation 10-3 and Section 10.5.6 Equation 10-4.  Calculations included
within the appendices of this report indicate both the channel on the east and the swale on the west
are designed to flow at non-erosive velocities (between 3.34 ft/s and 5.00 ft/s) for a variety of
vegetative linings in accordance with MANUAL Table 10-4.
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5. ENVIRONMENTAL FEATURES

There are no specific environmental features or issues that SDA is aware of.

6. MAINTENANCE

The proposed channel, swale, and ponds described in this report will be privately owned and
maintained.  County access to the facilities will be provided by the dedication of an easement(s)
adjacent to and including the facilities.  A Standard Operation Procedures for Inspection and Maintenance
manual has been prepared under separate cover to guide the owner and operator of the facilities on
how to maintain them which includes guidance on mosquito control responsibilities.

7. DOWNSTREAM DRAINAGE FACILITIES

There are no proposed drainage facilities downstream of the detention and stormwater quality ponds
described within this report.  Existing downstream facilities include only the topography of PAFB
which conveys runoff toward the PAFB Municipal Separate Storm Sewer System (MS4).

8. CONCLUSIONS

The proposed drainage facilities including the detention and stormwater quality ponds are intended
to eliminate runoff tributary to the PAFB drainage facilities or to convey runoff to the PAFB facilities
in a manner which said facilities have experienced historically thereby not adversely affecting
downstream or surrounding properties.  Drainage fees (Drainage = $239,037; Bridge = $18,122) and
an opinion of probable costs is included in the appendices of this report.
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1. Peterson Field Drainage Basin Master Plan Update, URS / NES, August 1984.

2. Soil Map – El Paso County Area, Colorado, USDA NRCS Web Soil Survey, current online edition.

3. ALTA/NSPS Land Title Survey, Altura Land Consultants, April 28, 2022.

4. Colorado Springs Utilities Public Map Viewer, Colorado Springs Utilities, current online edition.

5. Flood Insurance Rate Map, Map Number 08041C0754G, FEMA, effective date December 7, 2018.

6. Drainage Criteria Manual, Volumes 1 and 2, Volume 1 Update, El Paso County, current online edition
(October 31, 2018).

7. Drainage Criteria Manual, Volume 2, City of Colorado Springs, current online edition (revised December
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11. Engineering Criteria Manual, El Paso County, current online edition (October 14, 2020).
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The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 19, Aug 31, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 19, 2018—Sep 
23, 2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

8 Blakeland loamy sand, 1 to 9 
percent slopes

24.4 100.0%

Totals for Area of Interest 24.4 100.0%
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1:24,000.

Warning: Soil Map may not be valid at this scale.
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This product is generated from the USDA-NRCS certified data as 
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Survey Area Data: Version 19, Aug 31, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

8 Blakeland loamy sand, 1 
to 9 percent slopes

A 24.4 100.0%

Totals for Area of Interest 24.4 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 
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The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 19, Aug 31, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 19, 2018—Sep 
23, 2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

8 Blakeland loamy sand, 1 to 9 
percent slopes

56.1 100.0%

Totals for Area of Interest 56.1 100.0%
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The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 19, Aug 31, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 19, 2018—Sep 
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shifting of map unit boundaries may be evident.

Hydrologic Soil Group—El Paso County Area, Colorado
(SV - Off Site)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/2/2022
Page 2 of 4



Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

8 Blakeland loamy sand, 1 
to 9 percent slopes

A 56.1 100.0%

Totals for Area of Interest 56.1 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 
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National Cooperative Soil Survey

5/2/2022
Page 3 of 4



APPENDIX B

· Hydrologic & Hydraulic Calculations and Analysis



Weighted Imperviousness Date: 4/11/23

Job Name: Space Village Filing No. 4 By: JMN

1I 1C5
1C10

1C100

Commercial Areas 95 0.81 0.83 0.88
Residential, 1 Acre 20 0.20 0.27 0.44
Industrial, Light 80 0.59 0.63 0.70
Industrial, Heavy 90 0.73 0.75 0.81
Historic Flow Analysis - Greenbelts, Agriculture 2 0.09 0.17 0.36
Pasture/Meadow 0 0.08 0.15 0.35
Offsite Flow (when landuse is undefined) 45 0.32 0.38 0.51
Streets, Paved 100 0.90 0.92 0.96
Streets, Gravel 80 0.59 0.63 0.70
Lawns 0 0.08 0.15 0.35
Drive and Walks 100 0.90 0.92 0.96
Roofs 90 0.73 0.75 0.81

1Drainage Critieria Manual, Volume 1 Update , EL Paso County, Table 6-6

OFFSITE

Weighted Runoff Coeff

Basin Comm. Residential Ind. Light Ind. Heavy Paved Historic Total I C5 C10 C100

2 OS-E 13.09 0.59 12.60 14.10 3.85 7.85 52.08 76 0.63 0.66 0.74
2 OS-W 4.06 2.76 0.00 0.00 0.00 0.00 6.82 65 0.56 0.60 0.70

Total 17.15 3.35 12.60 14.10 3.85 7.85 58.90 74 0.62 0.65 0.74

Hydrologic Soil Group = A (NRCS Web Soil Survey)

2Zone Map 542, El Paso County, Development Services Department

EXISTING ONSITE

Weighted Runoff Coeff

Basin Comm. Residential Ind. Light Ind. Heavy Paved Historic Total I C5 C10 C100

H2 0.00 0.00 0.00 0.00 0.70 11.57 12.27 8 0.14 0.21 0.39
H1 0.00 0.00 0.00 0.00 0.90 11.86 12.76 9 0.15 0.22 0.40

Total 0.00 0.00 0.00 0.00 1.60 23.43 25.03 8 0.14 0.22 0.40

Hydrologic Soil Group = A (NRCS Web Soil Survey)

PROPOSED ONSITE

Weighted Runoff Coeff

Basin Comm. Residential Ind. Light Gravel Paved Lawns Total I C5 C10 C100

B1 0.00 0.00 0.00 8.12 0.08 1.25 9.45 70 0.52 0.57 0.66
A1 0.00 0.00 0.00 9.19 0.08 1.68 10.95 68 0.51 0.56 0.65
B2 0.00 0.00 0.00 0.00 0.61 0.00 0.61 100 0.90 0.92 0.96
A2 0.00 0.00 0.00 0.00 0.85 0.00 0.85 100 0.90 0.92 0.96
B3 0.00 0.00 0.00 0.00 0.00 2.04 2.04 0 0.08 0.15 0.35
A3 0.00 0.00 0.00 0.00 0.00 0.82 0.82 0 0.08 0.15 0.35
B4 0.00 0.00 0.00 0.00 0.16 0.00 0.16 100 0.90 0.92 0.96
A4 0.00 0.00 0.00 0.00 0.15 0.00 0.15 100 0.90 0.92 0.96

Sub-Total B 0.00 0.00 0.00 8.12 0.85 3.30 12.27 60 0.47 0.52 0.62
Sub-Total A 0.00 0.00 0.00 9.19 1.07 2.50 12.76 66 0.52 0.56 0.65

Total 0.00 0.00 0.00 17.31 1.92 5.80 25.03 63 0.50 0.54 0.64

Hydrologic Soil Group = A (NRCS Web Soil Survey)



Table 6-6.  Runoff Coefficients for Rational Method
(Source:  UDFCD 2001)

Land Use or Surface Characteristics Percent Runoff Coefficients
Impervious 5-year 10-year 100-year

HSG A&B HSG A&B HSG A&B
Business

  Commercial Areas 95 0.81 0.83 0.88
  Neighborhood Areas 70 0.49 0.53 0.62
Residential
  1/8 Acre or less 65 0.45 0.49 0.59
  1/4 Acre 40 0.30 0.36 0.50
  1/3 Acre 30 0.25 0.32 0.47
  1/2 Acre 25 0.22 0.30 0.46
  1 Acre 20 0.20 0.27 0.44
Industrial
  Light Areas 80 0.59 0.63 0.70
  Heavy Areas 90 0.73 0.75 0.81
Parks and Cemeteries 7 0.12 0.20 0.39
Playgrounds 13 0.16 0.24 0.41
Railroad Yard Areas 40 0.30 0.36 0.50
Undeveloped Areas
  Historic Flow Analysis - Greenbelts, Agriculture 2 0.09 0.17 0.36
  Pasture/Meadow 0 0.08 0.15 0.35
  Forest 0 0.08 0.15 0.35
  Esposed Rock 100 0.90 0.92 0.96
  Offsite Flow Analysis (when landuse is undefined) 45 0.32 0.38 0.51
Streets
  Paved 100 0.90 0.92 0.96
  Gravel 80 0.59 0.63 0.70
Drives and Walks 100 0.90 0.92 0.96
Roofs 90 0.73 0.75 0.81
Lawns 0 0.08 0.15 0.35





Time of Concentration Date: 4/11/23

Job Name: Space Village Filing No. 4 Calculated by: JMN

Sub-Basin 1Initial/Overland Travel Time ***Tc Check Final Remarks
Data Time (Ti) Tt   Urbanized Basin Tc

 Desig C5 Area Length Slope Ti Length Slope 3Cv 2V Tt Tot Len Tc

Ac Ft Ft/Ft Min Ft % Ft/s Min Ft Min Min

HISTORIC
OS-E 0.63 52.08 100 0.020 6.8 130 0.330 7 4.0 0.5

100 0.020 20 2.8 0.6

900 0.014 10 1.2 12.7

900 0.014 10 1.2 12.7 33

OS-W 0.56 6.82 100 0.020 7.7 80 0.020 20 2.8 0.5

465 0.017 10 1.3 5.9 14

EXISTING

H2 0.14 12.27 100 0.023 13.2 765 0.025 15 2.4 5.4 19

H1 0.15 12.76 25 0.020 6.8 740 0.011 15 1.6 7.8 15

PROPOSED

B1 0.52 9.45 100 0.023 7.9 665 0.025 10 1.6 7.0 15

A1 0.51 10.95 100 0.020 8.4 565 0.011 10 1.0 9.0 17

Channel 650 0.005 15 1.1 10.2

315 0.016 15 1.9 2.8 13

Swale 113 0.022 15 2.2 0.8

110 0.027 15 2.5 0.7

195 0.023 15 2.3 1.4

200 0.013 15 1.7 1.9

76 0.020 15 2.1 0.6 6

1Drainage Critieria Manual, Volume 1 Update , EL Paso County, Equation 6-8
2Drainage Critieria Manual, Volume 1 Update , EL Paso County, Equation 6-9
3Drainage Critieria Manual, Volume 1 Update , EL Paso County, Table 6-7



Table 6-7.  Conveyance Coefficient, Cv
Type of Land Surface Cv

Heavy meadow 2.5

Tillage / field 5.0
Riprap (not buried) * 6.5
Short pasture and lawns 7.0
Nearly bare ground 10.0
Grassed waterway 15
Paved areas and shallow paved swales 20.0
*For buried riprap, select Cv value based on type of vegetative cover.



Existing Stormwater Runoff Date: 4/13/23

Job Name: Space Village Filing No. 4 Calculated by: JMN

Design Storm: 5-yr

Direct Runoff Total Runoff          Street Pipe              Travel Time

Design Area Area Runoff Tc 1I Q Tc Total 1I Q Slope Street Design Slope Pipe Length Vel Tt
Point Desig (Ac) Coeff (min) CA (in/hr) (cfs) (min) CA (in/hr) (cfs) % Flow Flow % Size (Ft) (fps) (min) Remarks

1 OS-E 52.08 0.63 33 32.62 2.2 71.77 to H2
6 OS-W 6.82 0.56 14 3.84 3.5 13.44 to H1

4 H2 12.27 0.14 19 1.67 3.1 5.18 to DP 5
9 H1 12.76 0.15 15 1.88 3.4 6.40 to DP 10

5 52 34.29 1.8 60.01 to Offsite
10 29 5.72 2.4 14.01 to Offsite

1Drainage Critieria Manual, Volume 1 Update , EL Paso County, Figure 6-5



Proposed Stormwater Runoff Date: 4/11/23

Job Name: Space Village Filing No. 4 Calculated by: JMN

Design Storm: 5-yr

Direct Runoff Total Runoff          Street Pipe              Travel Time

Design Area Area Runoff Tc 1I Q Tc Total 1I Q Slope Street Design Slope Pipe Length Vel Tt
Point Desig (Ac) Coeff (min) CA (in/hr) (cfs) (min) CA (in/hr) (cfs) % Flow Flow % Size (Ft) (fps) (min) Remarks

1 OS-E 52.08 0.63 33 32.62 2.2 71.77 to DP 3
6 OS-W 6.82 0.56 14 3.84 3.5 13.44 to DP 8

B4 0.16 0.90 5 0.14 5.2 0.75 to B2
B2 0.61 0.90 5 0.55 5.2 2.88 to DP 2

2 5 0.70 5.2 3.63 to DP 3
3 33 33.32 2.2 73.30 to B3

B3 2.04 0.08 13 0.16 3.6 0.59 to DP 5

4 B1 9.45 0.52 15 4.96 3.4 16.86 to Pond

5 46 33.48 1.8 60.27 2 to Offsite

A4 0.15 0.90 5 0.13 5.2 0.70 to A2
A2 0.85 0.90 5 0.76 5.2 3.96 to DP 7

7 5 0.90 5.2 4.66 to DP 8
8 14 4.74 3.5 16.58 to A3

A3 0.82 0.08 6 0.07 5.0 0.33 to DP 10

9 A1 10.95 0.51 17 5.62 3.2 18.00 to Pond

10 20 4.80 3.0 14.41 2 to Offsite

1Drainage Critieria Manual, Volume 1 Update , EL Paso County, Figure 6-5
2At the Design Point, proposed Tc is faster than historic Tc anticipating an increase in runoff.  However, there is a corresponding decrease in CA anticipating a decrease in runoff.  Full infiltration pond
 design for onsite runoff limits proposed runoff downstream of pond to that from offsite basin(s) and offsite runoff conveyance basin(s)only, which bypass the pond(s).   Coupled with imprecision in
 interpolation of rainfall intensity from Drainage Critieria Manual, Volume 1 Update , EL Paso County, Figure 6-5; the combined effect on total runoff varies.  Increases from historic to proposed total runoff
 are negligible.



Existing Stormwater Runoff Date: 4/13/23

Job Name: Space Village Filing No. 4 Calculated by: JMN

Design Storm: 10-yr

Direct Runoff Total Runoff          Street Pipe              Travel Time

Design Area Area Runoff Tc 1I Q Tc Total 1I Q Slope Street Design Slope Pipe Length Vel Tt
Point Desig (Ac) Coeff (min) CA (in/hr) (cfs) (min) CA (in/hr) (cfs) % Flow Flow % Size (Ft) (fps) (min) Remarks

1 OS-E 52.08 0.66 33 34.42 2.6 89.48 to H2
6 OS-W 6.82 0.60 14 4.12 4.1 16.87 to H1

4 H2 12.27 0.21 19 2.61 3.6 9.39 to DP 5
9 H1 12.76 0.22 15 2.85 4.0 11.39 to DP 10

5 52 37.02 2.0 75.86 to Offsite
10 29 6.96 2.8 19.15 to Offsite

1Drainage Critieria Manual, Volume 1 Update , EL Paso County, Figure 6-5



Proposed Stormwater Runoff Date: 4/11/23

Job Name: Space Village Filing No. 4 Calculated by: JMN

Design Storm: 10-yr

Direct Runoff Total Runoff          Street Pipe              Travel Time

Design Area Area Runoff Tc 1I Q Tc Total 1I Q Slope Street Design Slope Pipe Length Vel Tt
Point Desig (Ac) Coeff (min) CA (in/hr) (cfs) (min) CA (in/hr) (cfs) % Flow Flow % Size (Ft) (fps) (min) Remarks

1 OS-E 52.08 0.66 33 34.42 2.6 89.48 to DP 3
6 OS-W 6.82 0.60 14 4.12 4.1 16.87 to DP 8

B4 0.16 0.92 5 0.15 6.1 0.90 to B2
B2 0.61 0.92 5 0.57 6.1 3.45 to DP 2

2 5 0.71 6.1 4.35 to DP 3
3 33 35.13 2.6 91.33 to B3

B3 2.04 0.15 13 0.31 4.2 1.29 to DP 5

4 B1 9.45 0.57 15 5.37 4.0 21.49 to Pond

5 46 35.43 2.2 76.18 2 to Offsite

A4 0.15 0.92 5 0.14 6.1 0.84 to A2
A2 0.85 0.92 5 0.78 6.1 4.74 to DP 7

7 5 0.92 6.1 5.58 to DP 8
8 14 5.03 4.1 20.63 to A3

A3 0.82 0.15 6 0.12 5.8 0.71 to DP 10

9 A1 10.95 0.56 17 6.11 3.8 23.22 to Pond

10 20 5.15 3.5 18.29 2 to Offsite

1Drainage Critieria Manual, Volume 1 Update , EL Paso County, Figure 6-5
2At the Design Point, proposed Tc is faster than historic Tc anticipating an increase in runoff.  However, there is a corresponding decrease in CA anticipating a decrease in runoff.  Full infiltration pond
 design for onsite runoff limits proposed runoff downstream of pond to that from offsite basin(s) and offsite runoff conveyance basin(s)only, which bypass the pond(s).   Coupled with imprecision in
 interpolation of rainfall intensity from Drainage Critieria Manual, Volume 1 Update , EL Paso County, Figure 6-5; the combined effect on total runoff varies.  Increases from historic to prpoposed total runoff
 are negligible.



Existing Stormwater Runoff Date: 4/13/23

Job Name: Space Village Filing No. 4 Calculated by: JMN

Design Storm: 100-yr

Direct Runoff Total Runoff          Street Pipe              Travel Time

Design Area Area Runoff Tc 1I Q Tc Total 1I Q Slope Street Design Slope Pipe Length Vel Tt
Point Desig (Ac) Coeff (min) CA (in/hr) (cfs) (min) CA (in/hr) (cfs) % Flow Flow % Size (Ft) (fps) (min) Remarks

1 OS-E 52.08 0.74 33 38.54 3.8 146.46 to H2
6 OS-W 6.82 0.70 14 4.79 5.8 27.77 to H1

4 H2 12.27 0.39 19 4.84 5.2 25.14 to DP 5
9 H1 12.76 0.40 15 5.14 5.8 29.79 to DP 10

5 52 43.38 2.9 127.92 to Offsite
10 29 9.92 4.0 39.20 to Offsite

1Drainage Critieria Manual, Volume 1 Update , EL Paso County, Figure 6-5



Proposed Stormwater Runoff Date: 4/11/23

Job Name: Space Village Filing No. 4 Calculated by: JMN

Design Storm: 100-yr

Direct Runoff Total Runoff          Street Pipe              Travel Time

Design Area Area Runoff Tc 1I Q Tc Total 1I Q Slope Street Design Slope Pipe Length Vel Tt
Point Desig (Ac) Coeff (min) CA (in/hr) (cfs) (min) CA (in/hr) (cfs) % Flow Flow % Size (Ft) (fps) (min) Remarks

1 OS-E 52.08 0.74 33 38.54 3.8 146.46 to DP 3
6 OS-W 6.82 0.70 14 4.79 5.8 27.77 to DP 8

B4 0.16 0.96 5 0.15 8.8 1.36 to B2
B2 0.61 0.96 5 0.59 8.8 5.19 to DP 2

2 5 0.74 8.8 6.55 to DP 3
3 33 39.29 3.8 149.29 to B3

B3 2.04 0.35 13 0.71 6.0 4.29 to DP 5

4 B1 9.45 0.66 15 6.19 5.8 35.93 to Pond

5 46 40.00 3.2 128.01 2 to Offsite

A4 0.15 0.96 5 0.14 8.8 1.26 to A2
A2 0.85 0.96 5 0.81 8.8 7.14 to DP 7

7 5 0.96 8.8 8.41 to DP 8
8 14 5.74 5.8 33.31 to A3

A3 0.82 0.35 6 0.29 8.3 2.39 to DP 10

9 A1 10.95 0.65 17 7.09 5.4 38.30 to Pond

10 20 6.03 5.0 30.45 2 to Offsite

1Drainage Critieria Manual, Volume 1 Update , EL Paso County, Figure 6-5
2At the Design Point, proposed Tc is faster than historic Tc anticipating an increase in runoff.  However, there is a corresponding decrease in CA anticipating a decrease in runoff.  Full infiltration pond
 design for onsite runoff limits proposed runoff downstream of pond to that from offsite basin(s) and offsite runoff conveyance basin(s)only, which bypass the pond(s).   Coupled with imprecision in
 interpolation of rainfall intensity from Drainage Critieria Manual, Volume 1 Update , EL Paso County, Figure 6-5; the combined effect on total runoff varies.  Increases from historic to prpoposed total runoff
 are negligible.



Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency



Curb Opening Date: 4/13/23

Job Name: Space Village Filing No. 4 By: JMN

GENERAL

Q = CBCWLH1.5
(MHFD, USDCM Vol. 2, Eq. 12-8)

CBCW = 3.00 (MHFD, USDCM Vol. 2, § 5.14.2)

Q = (2/5)CBCWZH2.5 (MHFD, USDCM Vol. 2, Eq. 12-9)

CBCW = 3.00 (MHFD, USDCM Vol. 2, § 5.14.2)

DP 2
QDESIGN = 6.55 cfs (Q100 at DP 2)

Elevation H L Z Q
(ft) (ft) (cfs)

0.58 0.67 5.00 8.23
0.67 0.00 0.00
0.67 0.00 0.00

Total Capacity = 8.23
w/ clogging = 6.58 (MANUAL, Volume 1, Table 7-1 )

DP 7
QDESIGN = 8.41 cfs (Q100 at DP 7)

= 33.31 cfs (Q100 at DP 7 w/ contribution from OS-E)

Elevation H L Z Q
(ft) (ft) (cfs)

1 0.618 0.62 6.00 8.73
0.62 0.00 0.00
0.62 0.00 0.00

Total Capacity = 8.73
w/ clogging = 6.99 (MANUAL, Volume 1, Table 7-1 )

Elevation H L Z Q
(ft) (ft) (cfs)

1 0.653 0.65 6.00 9.49
0.65 0.00 0.00
0.65 0.00 0.00

Total Capacity = 9.49
w/ clogging = 7.59 (MANUAL, Volume 1, Table 7-1 )

Elevation H L Z Q
(ft) (ft) (cfs)

1 0.649 0.65 6.00 9.40
0.65 0.00 0.00
0.65 0.00 0.00

Total Capacity = 9.40
w/ clogging = 7.52 (MANUAL, Volume 1, Table 7-1 )

Elevation H L Z Q
(ft) (ft) (cfs)

1 0.606 0.61 6.00 8.49
0.61 0.00 0.00
0.61 0.00 0.00

Total Capacity = 8.49
w/ clogging = 6.79 (MANUAL, Volume 1, Table 7-1 )

Quad Installation = 28.89 2

1 Elevation (i.e. depth of curb opening) = average depth adjusted for no overtopping at curb low point
2 Excess Q100 (±4.42 cfs) overtops curb at low point



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Normal Depth 0.58 ft

Bottom Width 5.00 ft

Results

Discharge 20.24 ft³/s

Flow Area 2.92 ft²

Wetted Perimeter 6.17 ft

Hydraulic Radius 0.47 ft

Top Width 5.00 ft

Critical Depth 0.80 ft

Critical Slope 0.00384 ft/ft

Velocity 6.94 ft/s

Velocity Head 0.75 ft

Specific Energy 1.33 ft

Froude Number 1.60

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.58 ft

Critical Depth 0.80 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00384 ft/ft

5' Chase

4/4/2023 8:12:58 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page

SDA-Walleye
Text Box
x 0.8 = 16.19 ft3/s Capacity

 

SDA-Walleye
Text Box
MANUAL Volume 1, Table 7-1 ... Sizing            Adjustment for Clogging:

Curb Opening...Clogging (F) = 1.25

Therefore;
Design Capacity = Calculated Capacity x 0.8

DP 2 Q100 = 6.55 ft3/s < 16.19 ft3/s



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Normal Depth 0.58 ft

Bottom Width 6.00 ft

Results

Discharge 24.81 ft³/s

Flow Area 3.50 ft²

Wetted Perimeter 7.17 ft

Hydraulic Radius 0.49 ft

Top Width 6.00 ft

Critical Depth 0.81 ft

Critical Slope 0.00363 ft/ft

Velocity 7.09 ft/s

Velocity Head 0.78 ft

Specific Energy 1.36 ft

Froude Number 1.64

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.58 ft

Critical Depth 0.81 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00363 ft/ft

6' Chase

4/4/2023 8:13:27 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page

SDA-Walleye
Text Box
x 0.8 = 19.85 ft3/s Capacity x 4 = 79.40 ft3/s

 

SDA-Walleye
Text Box
MANUAL Volume 1, Table 7-1 ... Sizing            Adjustment for Clogging:

Curb Opening...Clogging (F) = 1.25

Therefore;
Design Capacity = Calculated Capacity x 0.8

DP 7 Q100 = 8.41 ft3/s < 79.40 ft3/s

         Q100 = 33.31 ft3/s < 79.40 ft3/s
(Includes Basin OS-E contribution)



                 TABLE 7-1 INLET SIZING ADJUSTMENT FOR CLOGGING

Adjustment Factor (F)

Curb Opening Inlet Length at Sump (Clogging) 1.25

Grate Inlet Area at Sump 2.0

Combination Inlets (Grate & Hood) at Sump 1.5

Grate Inlet Area for Continuous Grade 1.6



Riprap Protection Date: 4/11/23

Job Name: Space Village Filing No. 4 By: JMN

DESIGN POINT 2

Q100= 6.55 cfs

Lp = (1/(2tanθ))*((At/Yt) - W) (MHFD, USDCM Vol. 2, Equation 9-11)
W = 5.00 ft
H = 0.58 ft

Q/(WH1.5) = 2.94 < 8.0 (Froude Parameter)

Yt/H = 0.40 (MHFD, USDCM Vol. 2, § 3.2.3)
Yt = 0.23

1/(2tanθ) = 3.50 (MHFD, USDCM Vol. 2, Figure 9-36)

At = Q/V (MHFD, USDCM Vol. 2, Equation 9-12)
V = 5.00 ft/s

At = 1.31 sf

Lp = 2.14 ft

T = 2(Lptanθ) + W (MHFD, USDCM Vol. 2, Equation 9-14)

θ = tan-1(1/(2(Expansion Factor))) (MHFD, USDCM Vol. 2, Equation 9-13)
= 8.13 degrees

T = 5.61 ft

Q/(WH0.5) = 1.71 (MHFD, USDCM Vol. 2, Figure 9-39)

Riprap = Type L (MHFD, USDCM Vol. 2, Figure 9-39)



Riprap Protection Date: 4/13/23

Job Name: Space Village Filing No. 4 By: JMN

DESIGN POINT 7

Q100= 33.31 cfs

Lp = (1/(2tanθ))*((At/Yt) - W) (MHFD, USDCM Vol. 2, Equation 9-11)
W = 24.00 ft
H = 0.58 ft

Q/(WH1.5) = 3.12 < 8.0 (Froude Parameter)

Yt/H = 0.40 (MHFD, USDCM Vol. 2, § 3.2.3)
Yt = 0.23

1/(2tanθ) = 3.75 (MHFD, USDCM Vol. 2, Figure 9-36)

At = Q/V (MHFD, USDCM Vol. 2, Equation 9-12)
V = 5.00 ft/s

At = 6.66 sf

Lp = 17.07 ft

T = 2(Lptanθ) + W (MHFD, USDCM Vol. 2, Equation 9-14)

θ = tan-1(1/(2(Expansion Factor))) (MHFD, USDCM Vol. 2, Equation 9-13)
= 7.59 degrees

T = 28.55 ft

Q/(WH0.5) = 1.82 (MHFD, USDCM Vol. 2, Figure 9-39)

Riprap = Type L (MHFD, USDCM Vol. 2, Figure 9-39)





SDA-Walleye
Text Box



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.040

Channel Slope 0.00500 ft/ft

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Bottom Width 15.00 ft

Discharge 73.30 ft³/s

Results

Normal Depth 1.33 ft

Flow Area 27.13 ft²

Wetted Perimeter 26.00 ft

Hydraulic Radius 1.04 ft

Top Width 25.67 ft

Critical Depth 0.84 ft

Critical Slope 0.02649 ft/ft

Velocity 2.70 ft/s

Velocity Head 0.11 ft

Specific Energy 1.45 ft

Froude Number 0.46

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.33 ft

Critical Depth 0.84 ft

Channel Slope 0.00500 ft/ft

Channel @ 0.50%

4/3/2023 3:58:03 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page

SDA-Walleye
Typewriter
(5-yr)



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.040

Channel Slope 0.01600 ft/ft

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Bottom Width 15.00 ft

Discharge 73.30 ft³/s

Results

Normal Depth 0.97 ft

Flow Area 18.20 ft²

Wetted Perimeter 22.96 ft

Hydraulic Radius 0.79 ft

Top Width 22.72 ft

Critical Depth 0.84 ft

Critical Slope 0.02649 ft/ft

Velocity 4.03 ft/s

Velocity Head 0.25 ft

Specific Energy 1.22 ft

Froude Number 0.79

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.97 ft

Critical Depth 0.84 ft

Channel Slope 0.01600 ft/ft

Channel @ 1.60%

4/3/2023 3:57:19 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page

SDA-Walleye
Typewriter
(5-yr)



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.040

Channel Slope 0.00500 ft/ft

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Bottom Width 15.00 ft

Discharge 149.29 ft³/s

Results

Normal Depth 1.96 ft

Flow Area 44.68 ft²

Wetted Perimeter 31.14 ft

Hydraulic Radius 1.43 ft

Top Width 30.66 ft

Critical Depth 1.29 ft

Critical Slope 0.02350 ft/ft

Velocity 3.34 ft/s

Velocity Head 0.17 ft

Specific Energy 2.13 ft

Froude Number 0.49

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.96 ft

Critical Depth 1.29 ft

Channel Slope 0.00500 ft/ft

Channel @ 0.50%
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.040

Channel Slope 0.01600 ft/ft

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Bottom Width 15.00 ft

Discharge 149.29 ft³/s

Results

Normal Depth 1.43 ft

Flow Area 29.69 ft²

Wetted Perimeter 26.81 ft

Hydraulic Radius 1.11 ft

Top Width 26.46 ft

Critical Depth 1.29 ft

Critical Slope 0.02350 ft/ft

Velocity 5.03 ft/s

Velocity Head 0.39 ft

Specific Energy 1.83 ft

Froude Number 0.84

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.43 ft

Critical Depth 1.29 ft

Channel Slope 0.01600 ft/ft

Channel @ 1.60%
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Channel Calculations Date: 4/11/23

Job Name: Space Village Filing No. 4 By: JMN

FREEBOARD

H = 1.0 + 0.025vd0.33 (MANUAL; Equation 10-3)

v = 3.34 (ft/s)

d = 1.96 (ft)

H = 1.10 (ft)

SUPERELEVATION

H = (Cv2w) / (gR) (MANUAL; Equation 10-4)

C = 0.50 (MANUAL; Section 10.5.6)

v = 3.34 (ft/s)

w = 30.50 (ft)

g = 32.20 (ft/s2)

R = 75.00 (ft) (R = 2w minimum;  = 61 ft minimum) (ECM; Section 3.3.3)

H = 0.07 (ft)

TOTAL

H = 1.17 (ft)

FREEBOARD

H = 1.0 + 0.025vd0.33 (MANUAL; Equation 10-3)

v = 5.00 (ft/s)

d = 1.43 (ft)

H = 1.14 (ft)

SUPERELEVATION

H = (Cv2w) / (gR) (MANUAL; Equation 10-4)

C = 0.50 (MANUAL; Section 10.5.6)

v = 5.00 (ft/s)

w = 30.50 (ft)

g = 32.20 (ft/s2)

R = 75.00 (ft) (R = 2w minimum;  = 61 ft minimum) (ECM; Section 3.3.3)

H = 0.16 (ft)

TOTAL

H = 1.30 (ft)



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.040

Channel Slope 0.01300 ft/ft

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Discharge 33.31 ft³/s

Results

Normal Depth 1.54 ft

Flow Area 9.54 ft²

Wetted Perimeter 12.73 ft

Hydraulic Radius 0.75 ft

Top Width 12.35 ft

Critical Depth 1.34 ft

Critical Slope 0.02775 ft/ft

Velocity 3.49 ft/s

Velocity Head 0.19 ft

Specific Energy 1.73 ft

Froude Number 0.70

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.54 ft

Critical Depth 1.34 ft

Channel Slope 0.01300 ft/ft

Critical Slope 0.02775 ft/ft

Swale @ 1.30%
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.040

Channel Slope 0.03300 ft/ft

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Discharge 33.31 ft³/s

Results

Normal Depth 1.30 ft

Flow Area 6.72 ft²

Wetted Perimeter 10.69 ft

Hydraulic Radius 0.63 ft

Top Width 10.37 ft

Critical Depth 1.34 ft

Critical Slope 0.02775 ft/ft

Velocity 4.95 ft/s

Velocity Head 0.38 ft

Specific Energy 1.68 ft

Froude Number 1.08

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.30 ft

Critical Depth 1.34 ft

Channel Slope 0.03300 ft/ft

Critical Slope 0.02775 ft/ft

Swale @ 3.30%
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TABLE 10-2
TYPICAL ROUGHNESS COEFFICIENTS FOR OPEN CHANNELS
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1EL PASO COUNTY DRAINAGE CRITERIA MANUAL , VOLUME 1, CHAPTER 10, SECTION 10.5                                                             CHANNEL CROSS SECTIONS
2(REFERENCE:  CHOW, VEN TE, 1959; OPEN-CHANNEL HYDRAULICS)
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TABLE 10-4
MAXIMUM PERMISSIBLE VELOCITIES FOR EARTH CHANNELS WITH GRASS LININGS AND SLOPES
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Spillway Date: 4/13/23

Job Name: Space Village Filing No. 4 By: JMN

GENERAL

Q = CBCWLH1.5
(MHFD, USDCM Vol. 2, Eq. 12-8)

CBCW = 3.00 (MHFD, USDCM Vol. 2, § 5.14.2)

Q = (2/5)CBCWZH2.5 (MHFD, USDCM Vol. 2, Eq. 12-9)

CBCW = 3.00 (MHFD, USDCM Vol. 2, § 5.14.2)

SECTION B-B
QDESIGN = 128.01 cfs (Q100 at DP 5 w/o Basin BI)

= 147.83 cfs (Q100 at DP 5 w Basin BI / Emergency Spill)

Elevation H L Z Q
(ft) (ft) (cfs)

74.45 0.45 140.49 127.23
0.45 67.50 11.00
0.45 75.00 12.23

Total 150.46

SECTION D-D
QDESIGN = 30.45 cfs (Q100 at DP 10 w/o Basin BI)

= 66.26 cfs (Q100 at DP 10 w Basin AI / Emergency Spill)

Elevation H L Z Q
(ft) (ft) (cfs)

70.75 0.25 211.24 79.22
0.25 13.30 0.50
0.25 78.00 2.93

Total 82.64

SECTION E-E
QDESIGN = 38.30 cfs (Q100 at DP 9)

Elevation H L Z Q
(ft) (ft) (cfs)

72.10 0.10 477.89 45.34
0.10 4.00 0.02
0.10 35.80 0.14

Total 45.49

SECTION F-F
QDESIGN = 35.93 cfs (Q100 at DP 4)

Elevation H L Z Q
(ft) (ft) (cfs)

75.65 0.15 349.02 60.83
0.15 2.00 0.02
0.15 1.50 0.02

Total 60.87



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02800 ft/ft

Discharge 147.83 ft³/s

Section Definitions

Station (ft) Elevation (ft)

1+00 75.00

1+68 74.00

3+08 74.00

3+83 75.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(1+00, 75.00) (1+68, 74.00) 0.040

(1+68, 74.00) (3+08, 74.00) 0.040

(3+08, 74.00) (3+83, 75.00) 0.040

Options
Current Roughness Weighted
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.33 ft

Elevation Range 74.00 to 75.00 ft

Flow Area 54.34 ft²

Wetted Perimeter 187.69 ft

Hydraulic Radius 0.29 ft

Top Width 187.69 ft

Normal Depth 0.33 ft

East Level Spreader Spillway

4/5/2023 9:56:31 AM
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Results

Critical Depth 0.31 ft

Critical Slope 0.03602 ft/ft

Velocity 2.72 ft/s

Velocity Head 0.12 ft

Specific Energy 0.45 ft

Froude Number 0.89

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.33 ft

Critical Depth 0.31 ft

Channel Slope 0.02800 ft/ft

Critical Slope 0.03602 ft/ft

East Level Spreader Spillway
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.04000 ft/ft

Discharge 66.26 ft³/s

Section Definitions

Station (ft) Elevation (ft)

1+00 71.80

1+17 70.50

3+29 70.50

3+74 71.00

3+84 71.80

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(1+00, 71.80) (3+29, 70.50) 0.040

(3+29, 70.50) (3+74, 71.00) 0.040

(3+74, 71.00) (3+84, 71.80) 0.040

Options
Current Roughness Weighted
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.15 ft

Elevation Range 70.50 to 71.80 ft

Flow Area 32.49 ft²

Wetted Perimeter 226.58 ft

Hydraulic Radius 0.14 ft

Top Width 226.57 ft

West Level Spreader Spillway
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Results

Normal Depth 0.15 ft

Critical Depth 0.14 ft

Critical Slope 0.04506 ft/ft

Velocity 2.04 ft/s

Velocity Head 0.06 ft

Specific Energy 0.21 ft

Froude Number 0.95

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.15 ft

Critical Depth 0.14 ft

Channel Slope 0.04000 ft/ft

Critical Slope 0.04506 ft/ft

West Level Spreader Spillway
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Sheet 1 of 2
Designer:
Company:
Date:
Project:
Location:

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, Ia Ia = 70.0 %
     (100% if all paved and roofed areas upstream of sand filter)

B)  Tributary Area's Imperviousness Ratio (i = Ia/100) i = 0.700

C)  Water Quality Capture Volume (WQCV) Based on 12-hour Drain Time WQCV = 0.22 watershed inches
       WQCV= 0.8 * (0.91* i3 - 1.19 * i2 + 0.78 * i)

D)  Contributing Watershed Area (including sand filter area) Area = 411,592 sq ft

E)  Water Quality Capture Volume (WQCV) Design Volume VWQCV = 7,547 cu ft
       VWQCV = WQCV / 12 * Area

F)  For Watersheds Outside of the Denver Region, Depth of d6 =  in
      Average Runoff Producing Storm

G)  For Watersheds Outside of the Denver Region, VWQCV OTHER = cu ft
      Water Quality Capture Volume (WQCV) Design Volume

H)  User Input of Water Quality Capture Volume (WQCV) Design Volume VWQCV USER = cu ft
     (Only if a different WQCV Design Volume is desired)

2. Basin Geometry

A) WQCV Depth DWQCV = 0.5 ft

B) Sand Filter Side Slopes (Horizontal distance per unit vertical, Z = 3.00 ft / ft
     4:1 or flatter preferred).  Use "0" if sand filter has vertical walls. DIFFICULT TO MAINTAIN, INCREASE WHERE POSSIBLE

C) Minimum Filter Area (Flat Surface Area) AMin = 3601 sq ft

D) Actual Filter Area AActual = 15994 sq ft

E) Volume Provided VT = 7547 cu ft

3. Filter Material

4. Underdrain System

A) Are underdrains provided? 2

B) Underdrain system orifice diameter for 12 hour drain time

i) Distance From Lowest Elevation of the Storage y = N/A ft
    Volume to the Center of the Orifice

ii) Volume to Drain in 12 Hours Vol12 = N/A cu ft

iii) Orifice Diameter, 3/8" Minimum DO = N/A  in

Native Soil - Blakeland loamy sand, 1 to 9 percent slopes (8)
Hydrologic Soil Group Rating A

Space Village Fil. No. 4 - East Pond
El Paso County, CO

Design Procedure Form:  Sand Filter (SF)

Jay M. Newell, PE
Sterling Design Associates, llc
April 11, 2023

UD-BMP (Version 3.07, March 2018)

Choose One

Choose One

18" CDOT Class B or C Filter Material

Other (Explain):

YES

NO

First Wing East Pond UD-BMP_v3.07 2023.02.24.xlsm, SF 4/11/2023, 9:39 AM
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Sheet 2 of 2
Designer:
Company:
Date:
Project:
Location:

5. Impermeable Geomembrane Liner and Geotextile Separator Fabric

A)  Is an impermeable liner provided due to proximity
      of structures or groundwater contamination?

6. Inlet / Outlet Works

A)  Describe the type of energy dissipation at inlet points and means of
      conveying flows in excess of the WQCV through the outlet

Notes: Sheet flow discharge into facility therefore no energy dissipation required.  Full Infiltration of detained volumes therefore no conveyance of flows

Design Procedure Form:  Sand Filter (SF)

Jay M. Newell, PE
Sterling Design Associates, llc
April 11, 2023
Space Village Fil. No. 4 - East Pond
El Paso County, CO

n/a

                             in excess of the WQCV through an outlet.

Choose One

YES NO

First Wing East Pond UD-BMP_v3.07 2023.02.24.xlsm, SF 4/11/2023, 9:39 AM



Project:

Basin ID:

Depth Increment = ft

Watershed Information Media Surface -- 0.00 -- -- -- 14,195 0.326

Selected BMP Type = SF -- 0.50 -- -- -- 15,994 0.367 7,547 0.173

Watershed Area = 9.45 acres -- 1.50 -- -- -- 19,611 0.450 25,350 0.582

Watershed Length = 750 ft -- 2.50 -- -- -- 23,340 0.536 46,825 1.075
Watershed Length to Centroid = 375 ft -- 3.00 -- -- -- 25,238 0.579 58,970 1.354

Watershed Slope = 0.025 ft/ft -- -- -- --
Watershed Imperviousness = 70.00% percent -- -- -- --

Percentage Hydrologic Soil Group A = 100.0% percent -- -- -- --
Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --
Target WQCV Drain Time = 12.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.173 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.838 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 0.585 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 0.764 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.907 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 1.087 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 1.263 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 1.474 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.14 in.) = 1.937 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.547 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.714 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.857 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 1.027 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 1.128 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 1.229 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.173 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.665 acre-feet -- -- -- --
Zone 3 (100yr + 1 / 2 WQCV - Zones 1 & 2) = 0.477 acre-feet -- -- -- --

Total Detention Basin Volume = 1.315 acre-feet -- -- -- --
Initial Surcharge Volume (ISV) = N/A ft 3 -- -- -- --
Initial Surcharge Depth (ISD) = N/A ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --
Depth of Trickle Channel (HTC) = N/A ft -- -- -- --
Slope of Trickle Channel (STC) = N/A ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --
Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --
Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --
Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --
Length of Basin Floor (LFLOOR) = user ft -- -- -- --
Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --
Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --
Length of Main Basin (LMAIN) = user ft -- -- -- --
Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --
Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional
Override
Area (ft 2)

Length
(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area
(ft 2)

Width
(ft)

Space Village Fil. No. 4 - East Pond

MHFD-Detention, Version 4.05 (January 2022)

Volume
(ft 3)

Volume
(ac-ft)

Area
(acre)

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

First Wing East Pond MHFD-Detention_v4-05 2023.02.24 .xlsm, Basin 4/11/2023, 9:41 AM



Stormwater Facility Name:

Facility Location & Jurisdiction:

User Input: Watershed Characteristics User Defined User Defined User Defined User Defined
Selected BMP Type = SF Stage [ft] Area [ft^2] Stage [ft] Discharge [cfs]

Watershed Area = 9.45 acres 0.00 14,195 0.00 0.86
Watershed Length = 750 ft 0.50 15,994 0.50 0.92

Watershed Length to Centroid = 375 ft 1.50 19,611 1.50 1.03
Watershed Slope = 0.025 ft/ft 2.50 23,340 2.50 1.14

Watershed Imperviousness = 70.0% percent 3.00 25,238 3.00 1.19
Percentage Hydrologic Soil Group A = 100.0% percent
Percentage Hydrologic Soil Group B = 0.0% percent

Percentage Hydrologic Soil Groups C/D = 0.0% percent
Target WQCV Drain Time = 12.0 hours

User Input

After completing and printing this worksheet to a pdf, go to:
https://maperture.digitaldataservices.com/gvh/?viewer=cswdif
Create a new stormwater facility, and attach the PDF of this
worksheet to that record.

Routed Hydrograph Results
Design Storm Return Period = WQCV 2 Year 5 Year 10 Year 50 Year 100 Year

One-Hour Rainfall Depth = N/A 1.19 1.50 1.75 2.25 2.52 in
CUHP Runoff Volume = 0.173 0.585 0.764 0.907 1.263 1.474 acre-ft

Inflow Hydrograph Volume = N/A 0.585 0.764 0.907 1.263 1.474 acre-ft
Time to Drain 97% of Inflow Volume = 2.3 7.5 9.5 11.0 14.7 16.8 hours
Time to Drain 99% of Inflow Volume = 2.3 7.7 9.7 11.3 15.0 17.2 hours

Maximum Ponding Depth = 0.50 1.15 1.54 1.83 2.51 2.89 ft
Maximum Ponded Area = 0.37 0.42 0.45 0.48 0.54 0.57 acres

Maximum Volume Stored = 0.174 0.428 0.598 0.734 1.079 1.288 acre-ft

Once CUHP has been run and the Stage-Area-Discharge
information has been provided, click 'Process Data' to
interpolate the Stage-Area-Volume-Discharge data and
generate summary results in the table below.  Once this
is complete, click 'Print to PDF'.

Stormwater Detention and Infiltration Design Data Sheet

East Pond

Lot 2, Block 1, Space Village Filing No. 4., El Paso County, CO

SDI-Design Data v2.00, Released January 2020

Location for 1-hr Rainfall Depths (use dropdown):

After providing required inputs above including 1-hour
rainfall depths, click 'Run CUHP' to generate runoff
hydrographs using the embedded Colorado Urban
Hydrograph Procedure.

First Wing East Pond SDI_Design_Data_v2.00.xlsm, Design Data 4/11/2023, 9:44 AM



Booleans for Message Booleans for CUHP
Watershed L:W 1 CUHP Inputs Complete
Watershed Lc:L 1 CUHP Results Calculated
Watershed Slope FALSE Time Interval

RunOnce 1
CountA 1

Draintime Coeff 0.8
User Precip 1

Equal SA Inputs 1
Equal SD Inputs 1

Stormwater Detention and Infiltration Design Data Sheet
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.33300 ft/ft

Discharge 35.93 ft³/s

Section Definitions

Station (ft) Elevation (ft)

1+00 76.65

1+10 75.50

4+59 75.50

4+64 76.65

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(1+00, 76.65) (4+59, 75.50) 0.040

(4+59, 75.50) (4+64, 76.65) 0.040

Options
Current Roughness Weighted
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.04 ft

Elevation Range 75.50 to 76.65 ft

Flow Area 14.21 ft²

Wetted Perimeter 349.57 ft

Hydraulic Radius 0.04 ft

Top Width 349.57 ft

Normal Depth 0.04 ft

Critical Depth 0.07 ft

East Pond Spillway

4/14/2023 7:34:34 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page

SDA-Walleye
Text Box
(DP 4 Q100)




Results

Critical Slope 0.05685 ft/ft

Velocity 2.53 ft/s

Velocity Head 0.10 ft

Specific Energy 0.14 ft

Froude Number 2.21

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.04 ft

Critical Depth 0.07 ft

Channel Slope 0.33300 ft/ft

Critical Slope 0.05685 ft/ft

East Pond Spillway

4/14/2023 7:34:34 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page
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Sheet 1 of 2
Designer:
Company:
Date:
Project:
Location:

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, Ia Ia = 68.0 %
     (100% if all paved and roofed areas upstream of sand filter)

B)  Tributary Area's Imperviousness Ratio (i = Ia/100) i = 0.680

C)  Water Quality Capture Volume (WQCV) Based on 12-hour Drain Time WQCV = 0.21 watershed inches
       WQCV= 0.8 * (0.91* i3 - 1.19 * i2 + 0.78 * i)

D)  Contributing Watershed Area (including sand filter area) Area = 476,810 sq ft

E)  Water Quality Capture Volume (WQCV) Design Volume VWQCV = 8,464 cu ft
       VWQCV = WQCV / 12 * Area

F)  For Watersheds Outside of the Denver Region, Depth of d6 =  in
      Average Runoff Producing Storm

G)  For Watersheds Outside of the Denver Region, VWQCV OTHER = cu ft
      Water Quality Capture Volume (WQCV) Design Volume

H)  User Input of Water Quality Capture Volume (WQCV) Design Volume VWQCV USER = cu ft
     (Only if a different WQCV Design Volume is desired)

2. Basin Geometry

A) WQCV Depth DWQCV = 0.47 ft

B) Sand Filter Side Slopes (Horizontal distance per unit vertical, Z = 3.00 ft / ft
     4:1 or flatter preferred).  Use "0" if sand filter has vertical walls. DIFFICULT TO MAINTAIN, INCREASE WHERE POSSIBLE

C) Minimum Filter Area (Flat Surface Area) AMin = 4053 sq ft

D) Actual Filter Area AActual = 17952 sq ft

E) Volume Provided VT = 8464 cu ft

3. Filter Material

4. Underdrain System

A) Are underdrains provided? 2

B) Underdrain system orifice diameter for 12 hour drain time

i) Distance From Lowest Elevation of the Storage y = N/A ft
    Volume to the Center of the Orifice

ii) Volume to Drain in 12 Hours Vol12 = N/A cu ft

iii) Orifice Diameter, 3/8" Minimum DO = N/A  in

Native Soil - Blakeland loamy sand, 1 to 9 percent slopes (8)
Hydrologic Soil Group Rating A

Space Village Fil No. 4 - West Pond
El Paso County, CO

Design Procedure Form:  Sand Filter (SF)

Jay M. Newell, PE
Sterling Design Associates, llc
April 11, 2023

UD-BMP (Version 3.07, March 2018)

Choose One

Choose One

18" CDOT Class B or C Filter Material

Other (Explain):

YES

NO

First Wing West Pond UD-BMP_v3.07 2023.02.24.xlsm, SF 4/11/2023, 9:45 AM

SDA-Walleye
Text Box



Sheet 2 of 2
Designer:
Company:
Date:
Project:
Location:

5. Impermeable Geomembrane Liner and Geotextile Separator Fabric

A)  Is an impermeable liner provided due to proximity
      of structures or groundwater contamination?

6. Inlet / Outlet Works

A)  Describe the type of energy dissipation at inlet points and means of
      conveying flows in excess of the WQCV through the outlet

Notes: Sheet flow discharge into facility therefore no energy dissipation required.  Full infiltration of detained volumes therefore no conveyance of flows

Design Procedure Form:  Sand Filter (SF)

Jay M. Newell, PE
Sterling Design Associates, llc
April 11, 2023
Space Village Fil No. 4 - West Pond
El Paso County, CO

n/a

                              in excess of the WQCV through an outlet.

Choose One

YES NO

First Wing West Pond UD-BMP_v3.07 2023.02.24.xlsm, SF 4/11/2023, 9:45 AM



Project:

Basin ID:

Depth Increment = ft

Watershed Information Media Surface -- 0.00 -- -- -- 16,337 0.375

Selected BMP Type = SF -- 1.00 -- -- -- 19,880 0.456 18,108 0.416

Watershed Area = 10.95 acres -- 2.00 -- -- -- 23,503 0.540 39,800 0.914

Watershed Length = 750 ft -- 3.00 -- -- -- 27,208 0.625 65,155 1.496
Watershed Length to Centroid = 375 ft -- -- -- --

Watershed Slope = 0.026 ft/ft -- -- -- --
Watershed Imperviousness = 68.00% percent -- -- -- --

Percentage Hydrologic Soil Group A = 100.0% percent -- -- -- --
Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --
Target WQCV Drain Time = 12.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.194 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.936 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 1.19 in.) = 0.652 acre-feet 1.19 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.5 in.) = 0.853 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 1.014 acre-feet 1.75 inches -- -- -- --
25-yr Runoff Volume (P1 = 2 in.) = 1.219 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 1.420 acre-feet 2.25 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.52 in.) = 1.663 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.14 in.) = 2.194 acre-feet inches -- -- -- --
Approximate 2-yr Detention Volume = 0.610 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.797 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.958 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 1.150 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 1.264 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 1.380 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.194 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.741 acre-feet -- -- -- --
Zone 3 (100yr + 1 / 2 WQCV - Zones 1 & 2) = 0.542 acre-feet -- -- -- --

Total Detention Basin Volume = 1.478 acre-feet -- -- -- --
Initial Surcharge Volume (ISV) = N/A ft 3 -- -- -- --
Initial Surcharge Depth (ISD) = N/A ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --
Depth of Trickle Channel (HTC) = N/A ft -- -- -- --
Slope of Trickle Channel (STC) = N/A ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --
Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --
Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --
Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --
Length of Basin Floor (LFLOOR) = user ft -- -- -- --
Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --
Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --
Length of Main Basin (LMAIN) = user ft -- -- -- --
Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --
Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional
Override

Area (ft 2)
Length

(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area
(ft 2)

Width
(ft)

Space Village Fil. 4 - West Pond

MHFD-Detention, Version 4.05 (January 2022)

Volume
(ft 3)

Volume
(ac-ft)

Area
(acre)

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

First Wing West Pond MHFD-Detention_v4-05 2023.02.24.xlsm, Basin 4/11/2023, 9:47 AM



Stormwater Facility Name:

Facility Location & Jurisdiction:

User Input: Watershed Characteristics User Defined User Defined User Defined User Defined
Selected BMP Type = SF Stage [ft] Area [ft^2] Stage [ft] Discharge [cfs]

Watershed Area = 10.95 acres 0.00 16,337 0.00 2.63
Watershed Length = 750 ft 1.00 19,880 1.00 2.93

Watershed Length to Centroid = 375 ft 2.00 23,503 2.00 3.22
Watershed Slope = 0.026 ft/ft 3.00 27,208 3.00 3.52

Watershed Imperviousness = 68.0% percent
Percentage Hydrologic Soil Group A = 100.0% percent
Percentage Hydrologic Soil Group B = 0.0% percent

Percentage Hydrologic Soil Groups C/D = 0.0% percent
Target WQCV Drain Time = 12.0 hours

User Input

After completing and printing this worksheet to a pdf, go to:
https://maperture.digitaldataservices.com/gvh/?viewer=cswdif
Create a new stormwater facility, and attach the PDF of this
worksheet to that record.

Routed Hydrograph Results
Design Storm Return Period = WQCV 2 Year 5 Year 10 Year 50 Year 100 Year

One-Hour Rainfall Depth = N/A 1.19 1.50 1.75 2.25 2.52 in
CUHP Runoff Volume = 0.194 0.652 0.853 1.014 1.420 1.663 acre-ft

Inflow Hydrograph Volume = N/A 0.652 0.853 1.014 1.420 1.663 acre-ft
Time to Drain 97% of Inflow Volume = 0.8 2.9 3.7 4.3 5.7 6.5 hours
Time to Drain 99% of Inflow Volume = 0.8 3.0 3.8 4.4 5.8 6.7 hours

Maximum Ponding Depth = 0.49 0.74 1.06 1.33 2.09 2.52 ft
Maximum Ponded Area = 0.42 0.44 0.46 0.48 0.55 0.58 acres

Maximum Volume Stored = 0.195 0.299 0.444 0.570 0.960 1.205 acre-ft

Once CUHP has been run and the Stage-Area-Discharge
information has been provided, click 'Process Data' to
interpolate the Stage-Area-Volume-Discharge data and
generate summary results in the table below.  Once this
is complete, click 'Print to PDF'.

Stormwater Detention and Infiltration Design Data Sheet

West Pond

Lot1, Block 1, Space Village Filing No. 4, El Paso County, CO

SDI-Design Data v2.00, Released January 2020

Location for 1-hr Rainfall Depths (use dropdown):

After providing required inputs above including 1-hour
rainfall depths, click 'Run CUHP' to generate runoff
hydrographs using the embedded Colorado Urban
Hydrograph Procedure.

First Wing West Pond SDI_Design_Data_v2.00.xlsm, Design Data 4/14/2023, 8:07 AM



Booleans for Message Booleans for CUHP
Watershed L:W 1 CUHP Inputs Complete
Watershed Lc:L 1 CUHP Results Calculated
Watershed Slope FALSE Time Interval

RunOnce 1
CountA 1

Draintime Coeff 0.8
User Precip 1

Equal SA Inputs 1
Equal SD Inputs 1

Stormwater Detention and Infiltration Design Data Sheet
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First Wing West Pond SDI_Design_Data_v2.00.xlsm, Design Data 4/14/2023, 8:07 AM



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.25000 ft/ft

Discharge 38.30 ft³/s

Section Definitions

Station (ft) Elevation (ft)

1+00 73.10

1+12 72.00

5+90 72.00

6+32 73.10

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(1+00, 73.10) (5+90, 72.00) 0.040

(5+90, 72.00) (6+32, 73.10) 0.040

Options
Current Roughness Weighted
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.04 ft

Elevation Range 72.00 to 73.10 ft

Flow Area 18.13 ft²

Wetted Perimeter 479.77 ft

Hydraulic Radius 0.04 ft

Top Width 479.77 ft

Normal Depth 0.04 ft

Critical Depth 0.06 ft

West Pond Spillway

4/14/2023 7:37:28 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page

SDA-Walleye
Text Box
(DP 9 Q100)




Results

Critical Slope 0.06015 ft/ft

Velocity 2.11 ft/s

Velocity Head 0.07 ft

Specific Energy 0.11 ft

Froude Number 1.92

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.04 ft

Critical Depth 0.06 ft

Channel Slope 0.25000 ft/ft

Critical Slope 0.06015 ft/ft

West Pond Spillway

4/14/2023 7:37:28 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page

SDA-Walleye
Text Box
(non-erosive)



Detention Pond Calculations Date: 4/13/23

Job Name: Space Village Filing No. 4 By: JMN

WATER SURFACE ELEVATIONS (EAST POND) WATER SURFACE ELEVATIONS (WEST POND)

Req'd Water Surface Req'd Water Surface
Event Volume Elevation Event Volume Elevation

(cf) (acft) (cf) (acft)

WQCV 7,547 0.173 73.00 WQCV 8,464 0.194 69.47
EURV 36,503 0.838 EURV 40,772 0.936
100-year 53,535 1.229 75.28 100-year 60,113 1.380 71.80
Total Req'd 57,281 1.315 75.43 Total Req'd 64,382 1.478 71.97

Total Prov. 58,970 1.354 75.50 Total Prov. 65,155 1.496 72.00
Excess 1,689 0.039 75.50 Excess 773 0.018 72.00



APPROXIMATE BORING LOCATIONS 
Cole Garner Geotechnical 
1070 W. 124th Ave., Suite 300 
Westminster, CO 80234 
(303) 996-2999 APPROXIMATE INFILTRATION 

TEST HOLE LOCATIONS 

 
 

L1 

FIGURE 1 - BORING LOCATION DIAGRAM 
PROPOSED STORAGE YARDS 

0 SPACE VILLAGE AVENUE 
EL PASO COUNTY, COLORADO 
CGG PROJECT NO. 22.22.155 
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8/8/2022
Hole diameter (in): 6
Approx. Test Depth (in): 60

Infiltration 
Rate During 

Interval
(in/hr)

11.25

9.00

8.00

5.50

3.50

2.50

2.75

2.50

2.50
7.45

Cole Garner Geotechnical
1070 West 124th Avenue, Ste. 300

Westminster, CO 80234

Field Infiltration Rate Test No. L1-IF1 (303) 996-2999

Project Name: 0 Space Village Ave Date:
Cole Garner Project No.: 22.22.155
Eng./Tech.: T.M.C.

Interval Start Time Interval End Time Length of Interval Water Level Drop

17:20 15 2 1/4 6.67

Infiltration Rate During 
Interval

(hh:mm) (hh:mm) (min) (in) (min/in)

17:50 15 1 3/8 10.91

16:50 17:05 15 2 13/16 5.33

17:05

18:20 15 5/8 24.00

17:20 17:35 15 2 7.50

17:35

18:50 15 5/8 24.00

17:50 18:05 15 7/8 17.14

18:05

18:20 18:35 15 11/16 21.82

18:35

REMARKS: Modified infiltrometer test (cased borehole; 4-inch solid pipe) performed in the silty sand soils at a depth of about 5 feet below 
existing site grade.  

Final Infiltration Rate:

Average Infiltration Rate:



8/8/2022
Hole diameter (in): 6
Approx. Test Depth (in): 60

Infiltration 
Rate During 

Interval
(in/hr)

8.50

8.00

9.25

7.00

6.00

5.00

5.50

4.50

4.50
7.75

REMARKS: Modified infiltrometer test (cased borehole; 4-inch solid pipe) performed in the silty sand soils at a depth of about 5 feet below 
existing site grade.  

Final Infiltration Rate:

Average Infiltration Rate:

18:20 18:35 15 1 3/8 10.91

18:35 18:50 15 1 1/8 13.33

17:50 18:05 15 1 1/2 10.00

18:05 18:20 15 1 1/4 12.00

17:20 17:35 15 2 5/16 6.49

17:35 17:50 15 1 3/4 8.57

16:50 17:05 15 2 1/8 7.06

17:05 17:20 15 2 7.50

Infiltration Rate During 
Interval

(hh:mm) (hh:mm) (min) (in) (min/in)

Cole Garner Project No.: 22.22.155
Eng./Tech.: T.M.C.

Interval Start Time Interval End Time Length of Interval Water Level Drop

Cole Garner Geotechnical
1070 West 124th Avenue, Ste. 300

Westminster, CO 80234

Field Infiltration Rate Test No. L1-IF2 (303) 996-2999

Project Name: 0 Space Village Ave Date:



8/8/2022
Hole diameter (in): 6
Approx. Test Depth (in): 60

Infiltration 
Rate During 

Interval
(in/hr)

26.75

22.75

21.25

16.75

12.00

14.75

5.50

9.50

9.50
19.90

REMARKS: Modified infiltrometer test (cased borehole; 4-inch solid pipe) performed in the silty sand soils at a depth of about 5 feet below 
existing site grade.  

Final Infiltration Rate:

Average Infiltration Rate:

18:20 18:35 15 1 3/8 10.91

18:35 18:50 15 2 3/8 6.32

17:50 18:05 15 3 5.00

18:05 18:20 15 3 11/16 4.07

17:20 17:35 15 5 5/16 2.82

17:35 17:50 15 4 3/16 3.58

16:50 17:05 15 6 11/16 2.24

17:05 17:20 15 5 11/16 2.64

Infiltration Rate During 
Interval

(hh:mm) (hh:mm) (min) (in) (min/in)

Cole Garner Project No.: 22.22.155
Eng./Tech.: T.M.C.

Interval Start Time Interval End Time Length of Interval Water Level Drop

Cole Garner Geotechnical
1070 West 124th Avenue, Ste. 300

Westminster, CO 80234

Field Infiltration Rate Test No. L1-IF3 (303) 996-2999

Project Name: 0 Space Village Ave Date:



8/8/2022
Hole diameter (in): 6
Approx. Test Depth (in): 60

Infiltration 
Rate During 

Interval
(in/hr)

9.50

7.75

8.00

7.75

7.25

5.50

5.75

6.00

6.00
8.05

REMARKS: Modified infiltrometer test (cased borehole; 4-inch solid pipe) performed in the silty sand soils at a depth of about 5 feet below 
existing site grade.  

Final Infiltration Rate:

Average Infiltration Rate:

18:20 18:35 15 1 7/16 10.43

18:35 18:50 15 1 1/2 10.00

17:50 18:05 15 1 13/16 8.28

18:05 18:20 15 1 3/8 10.91

17:20 17:35 15 2 7.50

17:35 17:50 15 1 15/16 7.74

16:50 17:05 15 2 3/8 6.32

17:05 17:20 15 1 15/16 7.74

Infiltration Rate During 
Interval

(hh:mm) (hh:mm) (min) (in) (min/in)

Cole Garner Project No.: 22.22.155
Eng./Tech.: T.M.C.

Interval Start Time Interval End Time Length of Interval Water Level Drop

Cole Garner Geotechnical
1070 West 124th Avenue, Ste. 300

Westminster, CO 80234

Field Infiltration Rate Test No. L2-IF1 (303) 996-2999

Project Name: 0 Space Village Ave Date:



8/8/2022
Hole diameter (in): 6
Approx. Test Depth (in): 60

Infiltration 
Rate During 

Interval
(in/hr)

5.00

3.50

4.00

4.00

3.50

3.00

3.00

3.00

3.00
4.00

REMARKS: Modified infiltrometer test (cased borehole; 4-inch solid pipe) performed in the silty sand soils at a depth of about 5 feet below 
existing site grade.  

Final Infiltration Rate:

Average Infiltration Rate:

18:20 18:35 15 3/4 20.00

18:35 18:50 15 3/4 20.00

17:50 18:05 15 7/8 17.14

18:05 18:20 15 3/4 20.00

17:20 17:35 15 1 15.00

17:35 17:50 15 1 15.00

16:50 17:05 15 1 1/4 12.00

17:05 17:20 15 7/8 17.14

Infiltration Rate During 
Interval

(hh:mm) (hh:mm) (min) (in) (min/in)

Cole Garner Project No.: 22.22.155
Eng./Tech.: T.M.C.

Interval Start Time Interval End Time Length of Interval Water Level Drop

Cole Garner Geotechnical
1070 West 124th Avenue, Ste. 300

Westminster, CO 80234

Field Infiltration Rate Test No. L2-IF2 (303) 996-2999

Project Name: 0 Space Village Ave Date:



8/8/2022
Hole diameter (in): 6
Approx. Test Depth (in): 60

Infiltration 
Rate During 

Interval
(in/hr)

10.50

6.50

7.00

3.75

3.75

2.25

3.25

2.25

2.25
6.30

REMARKS: Modified infiltrometer test (cased borehole; 4-inch solid pipe) performed in the silty sand soils at a depth of about 5 feet below 
existing site grade.  

Final Infiltration Rate:

Average Infiltration Rate:

18:20 18:35 15 13/16 18.46

18:35 18:50 15 9/16 26.67

17:50 18:05 15 15/16 16.00

18:05 18:20 15 9/16 26.67

17:20 17:35 15 1 3/4 8.57

17:35 17:50 15 15/16 16.00

16:50 17:05 15 2 5/8 5.71

17:05 17:20 15 1 5/8 9.23

Infiltration Rate During 
Interval

(hh:mm) (hh:mm) (min) (in) (min/in)

Cole Garner Project No.: 22.22.155
Eng./Tech.: T.M.C.

Interval Start Time Interval End Time Length of Interval Water Level Drop

Cole Garner Geotechnical
1070 West 124th Avenue, Ste. 300

Westminster, CO 80234

Field Infiltration Rate Test No. L2-IF3 (303) 996-2999

Project Name: 0 Space Village Ave Date:



APPENDIX C

· Excerpts of Existing Reports and Documents
- Peterson Field Drainage Basin Master Plan Update
- Preliminary Drainage Report for First Wing Development
- ALTA/NSPS Land Title Survey
- Colorado Springs Utilities Public Utility Map
- Cherokee Metropolitan District Map
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APPENDIX D

· Fees & Cost(s)



Item # Description Quantity Unit Unit Cost Total Cost

Drainage Fees
Drainage (63% impervious x 22.8 ac) 14.36 ac 16,646.00 $239,036.56
Bridge (63% impervious x 22.8 ac) 14.36 ac 1,262.00 $18,122.32

Total Drainage Fees $257,158.88

Detention & Stormwater Quality Facilities
Earthwork (East & West Pond(s)) 7157 cy 5.00 $35,785.00

Total $35,785.00

1Refer to Weighted Imperviouness calculations for site imperviouness = 63%
2Lot 1 and Lot 2, Block 1, Space Village Filing No. 4 = 22.8 acres
32023 Drainage and Bridge Fee(s) from El Paso County webiste; El Paso County Drainage Basin Fees (Resolution No. 22-442 and 23-35)

    Engineer's Opinion of Probable Costs
Space Village Filing No. 4





APPENDIX E

· State Engineer, Division of Water Resources Correspondence



1

Jay Newell

From: Van Der Poel - DNR, Melissa <melissa.vanderpoel@state.co.us>
Sent: Thursday, April 6, 2023 6:05 PM
To: Jay Newell
Subject: Stormwater infiltration facility

Dear Mr. Newell,

In response to your email, I understand that you are designing onsite detention and stormwater quality pond(s)
for a development in El Paso County, and that the detention pond(s) are proposed to be designed as a full
infiltration facility for storms at or below the 100-year event. Flows resulting from larger storms would be
designed to bypass the pond(s) by means of an emergency overflow.  You have indicated that El Paso County
is concerned that a full infiltration facility which is designed to release all detained volumes (those up to and
including that from a 100-year event) by infiltration to the underlying soil, in lieu of release as surface flow, may
injure downstream rights.  It is this concern that the county would like the Office of the State Engineer (DWR)
to comment on.

DWR is responsible for administration of water rights within Colorado's water right priority system.  DWR
administers stormwater detention facilities in accordance with Section 37-92-602(8), C.R.S.  This statute
directs that stormwater detention facilities shall be exempt from administration if they comply with the specific
criteria described in Section 37-92-602(8). Note that DWR has not been given the statutory responsibility
to review construction plans, or approve or deny stormwater detention facilities.

However, as a courtesy, DWR may provide informal comments on such facilities in the course of DWR's
normal water administration duties.  Based on the information provided in your previous email regarding the
subject development site and the soils at this site ("Site soils are Hydrologic Soil Group Rating A (Blakeland
loamy sand, 1 to 9 percent slopes [8])and an associated site specific geotechnical report indicates existing
onsite infiltration rates of 2.25 in/hr to 9.50 in/hr.  My research and site walk with PAFB personnel along the
south property line did not turn up any specific outfall (storm sewer, channel, swale, etc.) from the site to
downstream properties or conveyances.  These factors lead me to consider that existing runoff may currently
infiltrate onsite."), your proposal to create a full infiltration facility for storms at or below the 100-year
event, appears reasonable.

If you or the county have further questions, let me know.

Sincerely,

Melissa A. van der Poel, P.E.
Team Leader, Team 237
Division of Water Resources

Phone 303-866-3581 ext 8208
1313 Sherman St., Room 818, Denver, CO   80203
melissa.vanderpoel@state.co.us  | www.colorado.gov/water



APPENDIX F

· Drainage Plans
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2009 W. Littleton Blvd. #300  Littleton, CO 80120
303.794.4727 | www.SterlingDesignAssociates.com

FINAL DRAINAGE PLAN

1 OF 2

PROPERTY LINE

LEGEND

1000 200 400

SCALE: 1"= 200'NORTH

ADJACENT PROPERTY LINE
EASEMENT LINE
EXIST. MAJOR CONTOUR
EXIST. MINOR CONTOUR
EXIST. FENCE
EXIST. EDGE OF ASPHALT
EXIST. CURB AND GUTTER

OHE EXIST. OVERHEAD ELECTRIC
SS EXIST. SANITARY SEWER
W EXIST. WATERLINE

EXIST. GAS LINE
E EXIST. ELECTRIC
G

T EXIST. TELEPHONE
FO EXIST. FIBER OPTIC

OFF-SITE BASIN CONTRIBUTION

BASIN

SUMMARY RUNOFF TABLE
AREA IMP. C10 C100DESIGN

POINT
Q10 Q100

(AC) (%) (CFS) (CFS)

OS-E 52.08 76 0.66 0.74 89.48 146.46

H2 12.27 8 0.21 0.39 9.39 25.14

C100

AREA (AC.)

DESIGN POINT

FLOW DIRECTION

RN
0.80 0.21

0.37

6

BASIN ID

C10

BASIN LIMIT

REMARKS

TO H2

TO DP 5

TO DP 1011.39 29.79

FLOODPLAIN
ZONE X, "AREAS DETERMINED TO BE OUTSIDE THE 0.2% ANNUAL CHANCE
FLOODPLAIN."  AS SHOWN ON FEMA FIRM MAP NO. 08041C0754G, EFFECTIVE
DATE, DECEMBER 7, 2018.

OS-W 6.82 65 0.60 0.70 16.87 27.77 TO H1

1

6

5

10

H1 12.76 9 0.22 0.40

2 X 30"CMP CULVERT

PETERSON AFB
OWNER: UNITED STATES OF AMERICA

OWNER: CITY OF COLORADO SPRINGS

LOT 1, COWPERWOOD SAIC
EL PASO COUNTY

OWNER: COLORADO MILITARY
ACADEMY BUILDING CORPORATION

SPACE VILLAGE  AVENUE

6.82 0.60
0.70

6

52.08 0.66
0.74

1

10 5

12.27 0.21
0.3912.76 0.22

0.40

H2

NOTE
COUNTY PLAN REVIEW IS PROVIDED ONLY FOR GENERAL CONFORMANCE
WITH COUNTY DESIGN CRITERIA.  THE COUNTY IS NOT RESPONSIBLE FOR
THE ACCURACY AND ADEQUACY OF THE DESIGN, DIMENSIONS, AND/OR
ELEVATIONS WHICH SHALL BE CONFIRMED AT THE JOB SITE.  THE COUNTY,
THROUGH THE APPROVAL OF THIS DOCUMENT, ASSUMES NO
RESPONSIBILITY FOR COMPLETENESS AND/OR ACCURACY OF THIS
DOCUMENT.

(EXISTING)

4/2023 1" = 200'-0"

JS

JN

PUBLIC R.O.W.
(WIDTH VARIES)
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(NATIVE SEED; SEE
NOTE, THIS SHEET)
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NOTE, THIS SHEET)
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SPACE VILLAGE  AVENUE
PUBLIC R.O.W.

(WIDTH VARIES)

VOLUME (ACFT)

WQCV 0.194 @ ELEV = 6269.47
100-YR 1.380

TOTAL REQ'D 1.478 @ ELEV = 6271.97
(1
2 WQCV + 100-YR)

TOTAL PROV. 1.496 @ ELEV = 6272.00

RELEASE

INFILTRATION 7.00 IN/HR

VOLUME (ACFT)

WQCV 0.173 @ ELEV = 6273.00
100-YR 1.229

TOTAL REQ'D 1.315 @ ELEV = 6275.43
(1
2 WQCV + 100-YR)

TOTAL PROV. 1.354 @ ELEV = 6275.50

RELEASE

INFILTRATION 2.63 IN/HR

9.45 0.57
0.66

B1
10.95 0.56

0.65

A1

6.82 0.60
0.70

1

9 4

6

52.08 0.66
0.74

EX. 30.00' CHEROKEE METROPOLITAN DISTRICT UTIL. ESMT.

EX. 30.00' CITY OF COLORADO SPRINGS UTIL. ESMT. EX. 30.00' CHEROKEE METROPOLITAN DISTRICT UTIL. ESMT.

EX. 15.00' CHEROKEE METROPOLITAN DISTRICT UTIL. ESMT.

PROP. 15.00' DRAINAGE & ACCESS ESMT.

PROP. 82.40'
DRAINAGE &

ACCESS ESMT.

PROP. DRAINAGE
& ACCESS ESMT.

PROP. DRAINAGE
& ACCESS ESMT.

PROP. DRAINAGE & ACCESS ESMT.

LOT 2, BLOCK 1LOT 1, BLOCK 1

T C
PATH

T C
PA

TH

71.8 75.5

75'R

75'R

75'R

2

7

0.16 0.92
0.96

B4
0.61 0.92

0.96

B2
0.15 0.92

0.96

A4
0.85 0.92

0.96

A2

2.04 0.15
0.35

B3

0.82 0.15
0.35

A3

38

30'X30' TYPE L RIPRAP APRON

6'X6' TYPE L RIPRAP APRON

5' CURB OPENING W/
DRAINAGE CHASE(2) 6' CURB OPENING

W/ DRAINAGE CHASE

283.55'
SPILLWAY

532.39' SPILLWAY

10 333.52'
SPILLWAY

364.43' SPILLWAY

5

LEVEL SPREADER
LEVEL SPREADER

15' WIDE MAINT.
ACCESS @ 12%

15' WIDE MAINT.
ACCESS @ 12%

76.65

76.65

75.571.8

73.1

73.1

TYPE A CONC.  CURB & GUTTER (TYP.)

CONC. SITE ACCESS DRIVECONC. SITE ACCESS DRIVE

PROP. 20.00' CHEROKEE METROPOLITAN
DISTRICT UTIL ESMT.
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PROPERTY LINE

LEGEND

300 60 120

SCALE: 1"= 60'NORTH

FINAL DRAINAGE PLAN

2 OF 2

ADJACENT PROP. LINE
EASEMENT LINE
EXIST. MAJOR CONTOUR
EXIST. MINOR CONTOUR
PROP. CONTOUR
EXIST. FENCE
EXIST. EDGE OF ASPHALT
EXIST. CURB & GUTTER

PROP. CONCRETE

OHE EXIST. OVERHEAD ELEC.
SS EXIST. SAN. SEWER
W EXIST. WATERLINE

EXIST. GAS LINE
E EXIST. ELECTRIC
G

T EXIST. TELEPHONE
FO EXIST. FIBER OPTIC

OFF-SITE BASIN
CONTRIBUTION

BASIN

SUMMARY RUNOFF TABLE
AREA IMP. C10 C100DESIGN

POINT
Q10 Q100

(AC) (%) (CFS) (CFS)

OS-E 52.08 76 0.66 0.74 89.48 146.46

B4 0.16 100 0.92 0.96 0.90 1.36

4.35

C100

AREA (AC.)

DESIGN POINT

FLOW DIRECTION

RN
0.80 0.21

0.37

6

BASIN ID

C10

BASIN LIMIT

REMARKS

TO DP 3

TO B2

TO DP 3

TO B391.33

FLOODPLAIN

OS-W 6.82 65 0.60 0.70 16.87 27.77 TO DP 8

3.45 5.19 TO DP 2

1

6

2

3

4

B2 0.61 100 0.92 0.96

NOTE
COUNTY PLAN REVIEW IS PROVIDED ONLY FOR GENERAL
CONFORMANCE WITH COUNTY DESIGN CRITERIA.  THE COUNTY
IS NOT RESPONSIBLE FOR THE ACCURACY AND ADEQUACY OF
THE DESIGN, DIMENSIONS, AND/OR ELEVATIONS WHICH SHALL
BE CONFIRMED AT THE JOB SITE.  THE COUNTY, THROUGH THE
APPROVAL OF THIS DOCUMENT, ASSUMES NO RESPONSIBILITY
FOR COMPLETENESS AND/OR ACCURACY OF THIS DOCUMENT.

(PROPOSED)

4/2023 1" = 60'-0"

JS

JN

ZONE X, "AREAS DETERMINED TO BE OUTSIDE THE 0.2% ANNUAL CHANCE
FLOODPLAIN."  AS SHOWN ON FEMA FIRM MAP NO. 08041C0754G, EFFECTIVE
DATE, DECEMBER 7, 2018.

DRAINAGE SWALE
NOT TO SCALE A

DRAINAGE CHANNEL
NOT TO SCALE B

TC PATH

BASIN

PBMP SUMMARY TABLE
PBMP TRIBUTARY AREA PBMP

(AC)

B1 9.45

A1 10.95

EAST POND

WEST POND

6.55

149.29

DEPTH VARIES: 1.43' TO 1.96'
4:1 4:1

PROPOSED BERM EXISTING GRADE

PROPOSED FINISHED GRADE

15.0'

VARIES 26.46' TO 30.66'

FREEBOARD VARIES: 1.17' TO 1.30'TOTAL REQ'D HEIGHT VARIES: 2.73' TO 3.13'
4:1

DESIGN HEIGHT = 3.13' MIN.

PROPOSED FINISHED GRADE

DEPTH VARIES: 1.30' TO 1.54'

EXISTING GRADE

4:1 4:1

VARIES 10.37'                     TO 12.35'

FREEBOARD: 1.00'TOTAL REQ'D HEIGHT VARIES: 2.30' TO 2.54'DESIGN HEIGHT = 2.54' MIN.

Q100Q100

5

7

8

9

10

B3 2.04

B1 9.45

A4 0.15

A2 0.85

A3 0.82

A1 10.95

0

70

100

100

0

68

0.35

0.66

0.96

0.96

0.35

0.65

4.29

128.01

1.26

7.14

8.41

33.31

2.39

38.30

35.93

30.45

TO DP 5

TO POND

TO OFFSITE

TO A2

TO DP 7

TO DP 8

TO A3

TO DP 10

TO POND

TO OFFSITE

0.92

0.92

0.15

0.57

0.15

0.56

1.29

21.49

76.18

0.84

4.74

5.58

20.63

0.71

23.22

18.29

COMMON NAME

NATIVE SEED
SCIENTIFIC NAME GROWTH SEASON / FORM % OF MIX POUNDS PLS

BLUESTEM, BIG ANDROPOGON GERARDII 'KAW' WARM, BUNCH 20 2.18

BLUESTEM, LITTLE SCHIZACHYRIUM SCOPARIUM 'PASTURA' WARM, BUNCH 10 0.67

GRAMA, BLUE BOUTELOUA GRACILIS 'HACHITA' WARM, SOD 20 0.25

GRAMA, SIDEOATS BOUTELOUA CURTIPENDULA 'VAUGHN' WARM, SOD 10 0.91

INDIAN GRASS, YELLOW SORGHASTRUM NUTANS 'CHEYENNE' WARM, BUNCH/SOD 10 1.02

PASCOPYRUM SMITHII 'ARRIBA' COOL, SOD 20 3.20

SWITCHGRASS PANICUM VIRGATUM 'BLACKWELL' WARM, SOD 10 0.40

SANDSEED, PRAIRIE CALIMOVILFA LONGIFOLIA 'GOSHEN' WARM, SOD 10 0.64

WHEATGRASS, WESTERN

SEED RATE (LBS PLS / ACRE) 9.26

USDA NATURAL RESOURCES CONSERVATION SERVICE (NRCS) NATIVE SEED MIX
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