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

SBJ Resch Family Partnership, LTD.
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Final
Drainage
Report

The purpose of this Final Drainage Report is to identify drainage patterns and quantities within and
affecting the Gulfeagle Supply Storage Yard site, located in Lots 3, 4 & 5 Claremont Business Park
Filing No. 2. This project is the development of the existing three (3) platted lots having an area of
approximately 1.21+ Acres with a storage yard use. The report will “identify specific solutions to
problems on-site and off-site resulting from the proposed project." The report and included maps
present results of hydrologic and drainage facilities analyses. The report will discuss the
recommended drainage improvements to the site and identify drainage requirements relative to the
proposed project. This report has been prepared and submitted in accordance with the requirements
of the El Paso County land development approval process. An Appendix is included with this report
with pertinent calculations and graphs used in the drainage analyses and design.

1 General Location and Description

1.1 Location

The existing Lots 3, 4 & 5 Claremont Business Park Filing No. 2 being the site of the Gulfeagle
Supply Storage Yard are located within the northeast one-quarter of Section 8, Township 14 South,
Range 65 West of the 6th Principal Meridian in El Paso County, Colorado. The 1.21+ acre three (3)
lot site is situated on the northwestern side of Meadowbrook Parkway, east of Hathaway Drive and
westerly of U.S. Highway No. 24. The existing site was platted as in 2007. A Vicinity Map is
included in the Appendix.

he platted property is zoned CS-CAD-O (Commercial Service — Commercial Airport District). Selix
Grove is adjacent along the westerly boundary. Selix Grove, is an existing private paved road with
concrete curb and gutter in a 47.66 foot Private Ingress and Egress Public Utility and Drainage
Easement. One-half of the easement (23.83') is situated within the northwestern side of the said
three Lots and contains a portion of the existing private road improvements. Access to the site is
from Selix Grove only. Meadowbrook Parkway is adjacent along the easterly side of the site.
Meadowbrook Parkway is an existing public paved road with concrete curb and gutter with some
sidewalk areas in an 80.00 foot Public right-of-way. Lot 1A borders the northerly edge of the site,
while Lot 6 borders the southerly side.

1.2 Description of Property

The Gulfeagle Supply Storage Yard site contains 1.21+ acres and is zoned CS-CAD-O. The
property contains no structures, but has paved roads on the easterly side (Meadow Brook Parkway)
and westerly side (Selix Grove). Selix Grove is being used as the access location. Various utilities
in easements are located within and adjacent to the three site lots.

The site is un-vegetated as it is being used as Gulfeagle product storage and is in good condition.
The adjacent lots are developed with buildings, pavement, and landscaping. The existing site
topography slopes westerly towards Selix Grove with grades that range from 2% to 4%.

1 DCM



2 Final Drainage Report

There are no major drainage-ways in said Gulfeagle Supply Storage Yard project site. All storm
runoff flows westerly in Selix Grove that collects the storm water flow and conveys it to the southwest
via street flow. There is a Public storm drain system in Selix Grove. The site is located in the Sand
Creek Major Drainage Basin. The flows from the site continue in Selix Grove and eventually enter
the East Fork of Sand Creek via existing Public storm drain systems.

According to the National Resource Conservation Service, the dominant soil in the immediate area of
said Lots 3, 4 & 5 Claremont Business Park Filing No. 2 is Ellicott loamy coarse sand (map unit 28).
The Ellicott loamy coarse sand is typically deep and somewhat excessively drained. Permeability is
rapid, surface runoff is slow, and the hazard of erosion is moderate. Ellicott loamy coarse sand is
classified as being part of Hydrologic Soil Group A. A portion of the Soil Map and data tables from
the National Cooperative Soil Survey and relevant Official Soil Series Descriptions (OSD) are
included in the Appendix.? 3

The current Flood Insurance Study of the region includes Flood Insurance Rate Maps (FIRMs),
effective December 7, 2018. * ® The project site is included in Community Panel Number
08041C0752 G and Community Panel Number 08041C0756 G of the FIRMs for El Paso County,
Colorado. No portion of the site lies within FEMA designated Special Flood Hazard Areas (SFHAs).
An excerpt of the current FEMA Flood Insurance Rate Maps with the site delineated is included in
the Appendix.

A contractor's storage yard will be constructed on the site. The storage area will be located on the
majority of the site. The development will include a portable office trailer, recycled asphalt/gravel
surfaced storage lot, curb & gutter, opaque fencing, and landscaping. Also, the western side of the
site will be improved with three new Rain Gardens (RG) which will collect, and treat the flows from
the new development.

2 Drainage Basins and Sub-Basins

2.1 Major Basin Descriptions

Gulfeagle Supply Storage Yard site is located in the Sand Creek Major Drainage Basin (FOFO4000)
on the east side of Colorado Springs, which contains properties in both City of Colorado Springs and
unincorporated El Paso County jurisdictions. The basin is a studied basin with an approved and
operative Drainage Basin Planning Study (DBPS).

The Drainage Basin Planning Study for the Sand Creek Major Drainage Basin was completed in
1996 by Kiowa Engineering Corporation.® The site is contained within sub-basin 3, located just
upstream of Design Point No. 3, as indicated in the 1996 report. There are not drainage
improvements noted in the DBPS for the site.

A Final Drainage Report for Claremont Business Park Filing No. 2 was prepared in 2006 by Matrix
Design Group, Inc. The site is located in Basin D-6 in said report. Drainage improvements are noted
in said Final Drainage Report for Claremont Business Park Filing No. 2 and have been installed. No
other drainage reports for this properties were reviewed during the course of preparing this drainage
report . A copy of a portion of the Claremont Business Park Filing No. 2 Revised Final Drainage
Plan denoting Lots 3, 4, & 5 is included in the Appendix.

2.2 Sub-Basin Description

2.2.1 Existing Drainage Patterns (Off-Site)
No off-site drainage flows enter Gulfeagle Supply Storage Yard Project Site. Storm water flows in
Selix Grove flow in the street and gutter to the existing Public 20' Type R Inlet as constructed at the
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Drainage Basins and Sub-Basins 3

southeast corner of Selix Grove and Cole view which are private streets. The drainage basins are
depicted on the included Existing Drainage Basin Map.

2.2.2 Existing Drainage Patterns (On-Site)

The site is mostly undeveloped, except for the existing paved private Selix Grove that abuts our site
on the westerly side. The entire site drains westerly to Selix Grove. There is public storm drain in
Selix Grove southerly of the site. The existing drainage patterns for the site are described by four
on-site basins. The drainage Sub-Basins are shown on the included Existing Drainage Map.

Existing Sub-Basin EX-A is located on the northern portion of the site and contains open non-
vegetated land. Sub-Basin EX-A accepts no off-site storm water flows. Storm water runoff from
Sub-Basin EX-A flows westerly to Selix Grove and enters said private street. Once in the street, all
the flows from EX-A travel southerly in the street.

Existing Sub-Basin EX-B is located on the central portion of the site and contains open non-
vegetated land. Sub-Basin EX-B accepts no off-site storm water flows. Storm water runoff from
Sub-Basin EX-B flows westerly to Selix Grove and enters said private street. Once in the street, all
the flows from EX-B travel southerly in the street.

Existing Sub-Basin EX-C is located on the southern portion of the site and contains open non-
vegetated land. Sub-Basin EX-C accepts no off-site storm water flows. Storm water runoff from
Sub-Basin EX-C flows westerly to Selix Grove and enters said private street. Once in the street, all
the flows from EX-C travel southerly in the street.

Existing Sub-Basin EX-D, located on the western portion of the site, contains one-half of the paved
private Selix Grove. Sub-Basin EX-D accepts off-site storm water flows from the northern portion of
Selix Drive. This paved area is not part of the applicable development site. These combined storm
water flows as described in said Final Drainage Report for Claremont Business Park Filing No. 2 as
Basin D-6 include our storm water flows from Lots 3, 4, & 5 of this Gulfeagle Project Site. These
flows have not been re-calculated in this report as they have already been accounted for in the
original report.

The combined flows continue as street and gutter flow southerly in the street to an existing off-site
Public 20' Type R Inlet as constructed at the southeast corner of Selix Grove and Cole View which
are private streets. These flows eventually reach the East Fork of Sand Creek.

3 Drainage Design Criteria

3.1 Development Criteria Reference

This Final Drainage Report for Lots 3, 4 & 5 Claremont Business Park Filing No. 2 of the Gulfeagle
Supply Storage Yard Project Site has been prepared according to the report guidelines presented in
the latest edition of E/ Paso County Drainage Criteria Manual (DCM)’. The County has also adopted
portions of the City of Colorado Springs Drainage Criteria Manual Volumes 1 and 2, especially
concerning the calculation of rainfall runoff flow rates.® ° The hydrologic analysis is based on a
collection of data from the DCM, the NRCS Web Soil Survey', Existing topographic data and
proposed site plan by by M.V.E., Inc.

3.2 Hydrologic Criteria

For this Final Drainage Report, the Rational Method as described in the Drainage Criteria Manual
has been used for all Storm Runoff calculations, as the development and all sub-basins are less than
130 acres in area. “Colorado Springs Rainfall Intensity Duration Frequency” curves, Figure 6-5 in
the DCM, was used to obtain the design rainfall values; a copy is included in the Appendix. The
“Overland (Initial) Flow Equation” (Eq. 6-8) in the DCM, and Manning's equation with estimated

DCM Section 4.3 and Section 4.4
CS DCM Vol 1

CS DCM Vol 2
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4 Final Drainage Report

depths were used in time of concentration calculations. “Runoff Coefficients for Rational Method”,
Table 6-6 in the DCM, was utilized as a guide in estimating runoff coefficient and Percent Impervious
values; a copy is included in the Appendix. Peak runoff discharges were calculated for each
drainage sub-basin for both the 5-year storm event and the 100-year storm event with the Rational
Method formula, (Eq. 6-5) in the DCM."’

The Water Quality Control Volume procedure, Section 3.3 of the Urban Drainage and Flood Control
District Drainage Criteria Manual, Volume 3 (UDFCD) was used for water quality volume calculations
with the aid of the worksheet “UD-BMP_v3.06” spreadsheet developed by the Urban Drainage and
Flood Control District.? '

4 Drainage Facility Design

4.1 General Concept

The intent of the drainage concept presented in this Final Drainage Report is to maintain the existing
drainage patterns & quantities on the site. Major and minor storm flows will continue to be safely
conveyed through the site and downstream. The storm water flow from the various developed on-
site Sub-Basin's will be conveyed overland to the proposed SFB's. The water quality capture volume
flows will be treated. The 5 year and 100 year flow volumes will flow through to Selix Grove as
noted in the Final Drainage Report for Claremont Business Park Filing No. 2.

The existing and proposed drainage hydrologic conditions are described in more detail below. Input
data and results for all calculations are included in the Appendix. Drainage maps for the hydrology
are also included in the Appendix.

4.2 Specific Details

4.2.1 Existing Hydrologic Conditions

Existing on-site Sub-Basin EX-A is 0.23 acres in area and comprises the northern portion of the site,
containing the open non-vegetated land. Sub-basin EX-A produces peak discharges of Qs = 0.1 cfs
and Qi = 0.5 cfs (existing flows) which drain westerly and enter Selix Grove all along the street
frontage and continue southwesterly in the street.

Existing on-site Sub-Basin EX-B is 0.40 acres in area and comprises the central portion of the site,
containing the open non-vegetated land. Sub-basin EX-B produces peak discharges of Qs = 0.1 cfs
and Qi = 0.9 cfs (existing flows) which drain westerly and enter Selix Grove all along the street
frontage and continue southwesterly in the street.

Existing on-site Sub-Basin EX-C is 0.42 acres in area and comprises the southern portion of the site,
containing the open non-vegetated land. Sub-basin EX-C produces peak discharges of Qs = 0.1 cfs
and Qi = 1.0 cfs (existing flows) which drain westerly and enter Selix Grove all along the street
frontage and continue southwesterly in the street.

Existing Sub-Basin EX-D is 0.16 acres in area and contains one-half of the paved private Selix
Grove to which Sub-Basins EX-A, EX-B and EX-C all drain. This paved area is not part of the
applicable development site. Sub-basin EX-D produces peak discharges of Qs = 0.8 cfs and Qigo =
1.4 cfs (existing flows) which join flows from Sub-Basins EX-A, EX-B and EX-C and drain
southwesterly in the street.

The existing combined total existing flow in Selix Grove from said four (4) sub-basins is Qs = 0.9 cfs
and Qi = 3.3 cfs. The combined flows continue as street and gutter flow southwesterly in the street
to an existing off-site Public 20' Type R Inlet as constructed at the southeast corner of Selix Grove
and Cole View which are both private streets. These flows eventually reach the East Fork of Sand
Creek.

11 DCM
12 UDFCDV.3
13 UDFCD



Drainage Facility Design 5

The Existing Drainage Map depicts the existing topographic mapping, drainage basin delineations,
drainage patterns, existing streets, drainage facilities, and runoff quantities with a data table
including drainage areas and flow rates.

4.2.2 Proposed Hydrologic Conditions

Proposed on-site Sub-Basin A is 0.23 acres in area and comprises the northern portion of the site,
containing the open non-vegetated land. Sub-basin A produces peak discharges of Qs = 0.5 cfs and
Q100 = 1.1 cfs (developed flows) which drain southerly towards Selix Grove and into the proposed
private Rain Garden (RG1) which treats the water quality capture volume. Runoff from the sub-basin
sheet-flows westerly to proposed curb and gutter located near the west edge of the site. The curb
and gutter directs the flows southwest to a curb opening near the southwest corner of the sub-basin
with rip-rap apron leading to the Rain Garden. The proposed Rain Garden has a minimum storage
volume of 175 cubic-feet. The 5-year and 100-year storm water flows pass through the Rain Garden
less the water quality capture volume and enter Selix Grove via a rip-rap lined outlet at the street
frontage and continue southwesterly in the street.

Proposed on-site Sub-Basin B is 0.40 acres in area and comprises the central portion of the site,
containing the open non-vegetated land. Sub-basin B produces peak discharges of Qs = 1.0 cfs and
Q100 = 2.0 cfs (developed flows) which drain southerly towards Selix Grove and into the proposed
private Rain Garden (RG2) which treats the water quality capture volume. Runoff from the sub-basin
sheet-flows westerly to proposed curb and gutter located near the west edge of the site. The curb
and gutter directs the flows southwest to a curb opening near the southwest corner of the sub-basin
with rip-rap apron leading to the Rain Garden. The proposed Rain Garden has a minimum storage
volume of 312 cubic-feet. The 5-year and 100-year storm water flows pass through the Rain Garden
less the water quality capture volume and enter Selix Grove via a rip-rap lined outlet at the street
frontage and continue southwesterly in the street.

Proposed on-site Sub-Basin C is 0.42 acres in area and comprises the southern portion of the site,
containing the open non-vegetated land. Sub-basin C produces peak discharges of Qs = 1.0 cfs and
Q100 = 2.0 cfs (developed flows) which drain southerly towards Selix Grove and into the proposed
private Rain Garden (RG3) which treats the water quality capture volume. Runoff from the sub-basin
sheet-flows westerly to proposed curb and gutter located near the west edge of the site. The curb
and gutter directs the flows southwest to a curb opening near the southwest corner of the sub-basin
with rip-rap apron leading to the Rain Garden. The proposed Rain Garden has a minimum storage
volume of 319 cubic-feet. The 5-year and 100-year storm water flows pass through the Rain Garden
less the water quality capture volume and enter Selix Grove via a rip-rap outlet at the street frontage
and continue southwesterly in the street.

Sub-Basin D is 0.16 acres in area and contains one-half of the paved private Selix Grove to which
Sub-Basins A, B and C all drain. This paved area is not part of the applicable development site.
This sub-basin will remain unchanged from existing to developed conditions. Sub-basin D produces
peak discharges of Qs = 0.8 cfs and Qi = 1.4 cfs (developed flows) which join flows from Sub-
Basins A, B and C and drain southwesterly in the street.

The proposed combined total developed flow in Selix Grove from said four (4) sub-basins is Qs = 2.9
cfs and Qi = 5.8 cfs. These four (4) sub-basins are part of Sub-Basin D6 of the 2006 Final
Drainage Report for Claremont Business Park Filing No. 2 by Matrix Design Group. Said Sub-Basin
D6 encompassed a larger area than the subject site. However, the 2006 Final Drainage Report
considered the site to have runoff coefficients of Cs = 0.80 and Ci0 = 0.90, which are greater than
those calculated for this current development of Cs = 0.57 and Cip0 = 0.69. Developed flows from a
proportional area of the 2006 Sub-Basin D6 are Qs = 3.2 cfs and Qi = 6.4 cfs, which are greater
than the flows calculated in this report. Therefor, these flows are in conformance with the previously
approved report. The combined flows continue as street and gutter flow southwesterly in the street
to an existing off-site Public 20' Type R Inlet as constructed at the southeast corner of Selix Grove
and Cole View which are both private streets. The existing inlet is still adequate for the revised flow
as it was originally designed and approved at higher flow rates than currently proposed. The flows in
the streets and stormdrains eventually reach the East Fork of Sand Creek.



6 Final Drainage Report

The Developed Drainage Map depicts the existing topographic mapping, drainage basin
delineations, drainage patterns, existing streets, drainage facilities, and runoff quantities with a data
table including drainage areas and flow rates.

4.2.3 Proposed Drainage Facilities

The proposed private on-site Rain Gardens will be owned and maintained by the owners of said
Gulfeagle Supply Storage Yard. The on-site overland storm water flows discharge into the Rain
Gardens, which are designed to treat the WQCV (water quality capture volume) of each sub-basin.
The proposed private Rain Gardens have total storage volume of 806 cubic-feet minimum. The
facilities are located in Type A soils and will be full-infiltration type.

4.3 Erosion Control

During future construction, best management practices (BMP's) for erosion control will be employed
based on the previously referenced City of Colorado Springs Drainage Criteria Manual Volume 2 and
the Erosion Control Plan to minimize erosion from the site. The BMP's will remain in place until the
site is stabilized with the new hard surfacing or landscape seeding, planting and cover materials.
Also, BMP's will be utilized as deemed necessary by the contractor, engineer, owner, or County
inspector and are not limited to the measures described on the Erosion Control Plan.

4.4 Water Quality Enhancement Best Management Practices

The Rain Gardens described above will provide storage for the WQCV runoff volume for the site. A
Grading and Erosion Control Plan for the construction of the site has been prepared in accordance
with the provisions of the County's Engineering Criteria Manual. Placement of construction
stormwater BMP's will as required by the plan will limit soil erosion and deposition by stormwater
flowing over the site.

The El Paso County Engineering Criteria Manual (Appendix |, Section 1.7.2 ) requires the
consideration of a “Four Step Process for receiving water protection that focuses on reducing runoff
volumes, treating the water quality capture volume (WQCV), stabilizing drainageways, and
implementing long term source controls”. The Four Step Process is incorporated in this project and
the elements are discussed below.

1) Runoff Reduction Practices are employed in this project. Impervious surfaces have been reduced
as much as practically possible. The area between the storage lot and streets contain landscaped
areas and the Rain Gardens are located in between the storage area and Selix Grove.

2) The overland drainage path on the site is stabilized with appropriate base coarse surface
treatment. The Rain Gardens will intercept flows from developed storage areas. Additionally, the
pond outflow is all along the street frontage which is stabilized with existing curb & gutter and asphalt
pavement as outlet protection.

3) The project contains no potentially hazardous uses. All developed areas drain into a proposed a
WQCV BMP.

4) The site contains no storage of potentially harmful substances or use of potentially harmful
substances. No Site Specific or Other Source Control BMP's are required.

The total area of the site is 1.21 acres. Selix Grove is an existing paved drive that constitutes 0.16
acres of the plated lots. All areas to be developed as recycled asphalt/gravel surface storage areas
will be routed through the proposed Rain Gardens (RGs) on the western side of the site which
constitute 1.05 acres being developed.

5 Opinion of Probable Cost for Drainage Facilities

There are no public drainage improvements associated with this project. Costs for the private non-
reimbursable drainage improvements for this project are listed in the table below:
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Gulfeagle Supply Storage Yard Private Drainage Costs (Non-Reimbursable)

Item Quantity | Unit Unit Cost Cost

Rain Garden 3 EA $2,500 $7,500

GRAND TOTAL $7,500

6 Drainage and Bridge Fees

The site is platted. No Drainage or Bridge Fees are due for this project.

7 Conclusion

This Final Drainage Report presents existing and proposed drainage conditions for the existing Lots
3, 4 & 5 Claremont Business Park Filing No. 2, the Gulfeagle Supply Storage Yard Project Site. The
development will have negligible and inconsequential effects on the existing site drainage and
drainage conditions downstream. Water Quality treatment will be provided. A Permanent BMP
Maintenance Agreement and Easement is being provided for this project. Also, an Operations and
Maintenance Manual (O&M Manual) is being provided. The proposed project will not, with respect to
storm water runoff, negatively impact the adjacent properties and downstream properties.
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Soil Map—El Paso County Area, Colorado

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
28 Ellicott loamy coarse sand, 0 to 1.2 100.0%
5 percent slopes
Totals for Area of Interest 1.2 100.0%
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22 SOIL SURVEY

Woodland wildlife, such as mule deer and wild turkey,
is attracted to this soil because of its potential to produce
ponderosa pine, Gambel oak, and various grasses and
shrubs. Water developments, such as guzzlers, would
enhance populations of wild turkey as well as other kinds
of wildlife. Where wildlife and livestock share the same
range, proper grazing management is needed to prevent
overuse and to reduce competition. Livestock watering
facilities would also benefit wildlife on this soil.

This soil has good potential for use as homesites. The
main limitation is the moderate shrink-swell potential in
the subsoil and frost action potential. Special road design
is necessary on this soil to overcome these limitations.
Slope is also a limitation. Special planning is needed on
this soil to minimize site disturbance and tree and
seedling damage. During seasons of low precipitation, fire
may become a hazard to homesites on this soil. The
hazard can be minimized by installing firebreaks and
reducing the amount of potential fuel on the forest floor.
Capability subclass Vle.

27—Elbeth-Pring complex, 5 to 30 percent slopes.
These moderately sloping to steep soils are on upland side
slopes and ridges. Elevation ranges from 7,200 to 7,400
feet. The average annual precipitation is about 18 inches,
the average annual air temperature is about 43 degrees
F, and the average frost-free period is about 120 days.

The Elbeth soil makes up about 60 percent of the com-
plex, the Pring about 20 percent, and other soils about 20
percent. The Elbeth soil has slopes of 5 to 15 percent, and
the Pring soil has slopes of 5§ to 30 percent.

Included with these soils in mapping are areas of
Peyton-Pring complex, 8 to 15 percent slopes, Kettle-Rock
outcrop complex, and ridges that are covered with gravel
and cobbles.

The Elbeth soil is deep and well drained. It formed in
material transported from arkose deposits. Typically, the
surface layer is very dark grayish brown sandy loam
about 3 inches thick. The subsurface layer is light gray
loamy sand about 20 inches thick. The subsoil is brown
sandy clay loam about 46 inches thick. The substratum is
light brown sandy clay loam.

Permeability of the Elbeth soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is high. Surface runoff is medium to rapid, and
the hazard of erosion is moderate to high. Deep gullies
occur throughout areas of this soil. Some soil slippage oc-
curs on some of the steeper slopes.

The Pring soil is deep and well drained. It formed in
arkosic sediment. Typically, the surface layer is dark
grayish brown coarse sandy loam about 4 inches thick.
The next layer is dark grayish brown coarse sandy loam
anbout 10 inches thick. The underlying material is pale
brown gravelly sandy loam to a depth of 60 inches.

Permeability of the Pring soil is rapid. Effective root-
ing depth is 60 inches or more. Avaijlable water capacity
is moderate. Surface runoff is medium, and the hazard of
erosion is moderate.

The soils in this complex are used for woodland, recrea-
tion, livestock grazing, and homesites.

The Elbeth soil is suited to the production of ponderosa
pine. It is capable of producing about 2,240 cubic feet, or
4,900 board feet (International rule), of merchantable
timber per acre from a fully stocked, even-aged stand of
80-year-old trees. Conventional methods can be used for
harvesting, but operations may be restricted during wet
periods. Reforestation, after harvesting, must be carefully
managed to reduce competition of undesirable understory
plants.

The Pring soil is suited to the production of native
vegetation suitable for grazing by cattle and sheep. Ran-
geland vegetation is mainly mountain muhly, little
bluestem, needleandthread, Parry oatgrass, and junegrass.

Deferment of grazing in spring promotes plant vigor
and reproduction of the cool-season bunchgrasses. Fenc-
ing and proper location of livestock watering facilities
may be needed to obtain proper distribution of grazing.
Locating salt blocks in areas not generally grazed in-
creases the use of the available forage.

Woodland wildlife such as mule deer and wild turkey is
attracted to the Elbeth soil because of its potential to
produce ponderosa pine, Gambel oak, and various grasses
and shrubs. Water developments, such as guzzlers, would
enhance populations of wild turkey as well as other kinds
of wildlife. Where wildlife and livestock share the same
range, proper grazing management is needed to prevent
overuse and to reduce competition. Livestock watering
facilities would also benefit wildlife on this soil.

The Pring =oil is suited to wildlife habitat. It is best
suited to habitat for openland and rangeland wildlife.
Rangeland wildlife, such as pronghorn antelope, can be
encouraged by developing livestock watering facilities,
properly managing livestock grazing, and reseeding range
where needed.

The main limitations of this complex for construction
are the moderate shrink-swell potential in the subsoil of
the Elbeth soil and the steep slopes of both soils. Special
site or building designs for dwellings and roads are
required to offset these limitations. Special practices must
be used to minimize surface runoff and keep soil erosion
to a minimum. Capability subclass Vle.

28—Ellicott loamy coarse sand, 0 to 5 percent slopes.
This deep, somewhat excessively drained soil is on ter-
races and flood plains (fig. 1). The average annual
precipitation is about 14 inches, the average annual air
temperature is about 48 degrees F, and the average frost-
free period is about 135 days.

Typically, the surface layer is grayish brown loamy
coarse sand about 4 inches thick. The underlying material
to a depth of 60 inches is light brownish gray coarse sand
stratified with layers of loamy sand, loamy coarse sand,
and coarse sandy loam.

Included with this soil in mapping are small areas of
Ustie Torrifluvents, loamy; Fluvaquentic Haploquolls,
nearly level; Blakeland loamy sand, 1 to 9 percent slopes;
Blendon sandy loam; and Truckton sandy loam, 0 to 3 per-
cent slopes.
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Permeability of this Ellicott soil is rapid. Effective
rooting depth is 60 inches or more. Available water
capacity is low. Surface runoff is slow, the hazard of ero-
sion is high, and the hazard of soil blowing is moderate.

Almost all areas of this soil are used as rangeland.

The rangeland vegetation on this soil is mainly
switchgrass, needleandthread, sand bluestem, and prairie
sand reedgrass.

Seeding is a good practice if the range is in poor condi-
tion. Seeding of the native grasses is desirable. Yellow or
white sweetclover may be added to the seeding mixture
to provide a source of nitrogen for the grasses. Too much
clover can create a danger of bloat by grazing animals.
This soil is subject to flooding and should be managed to
keep a heavy cover of grass to protect the soil. Fencing is
a necessary practice in range management. Brush control
and grazing management may help to improve deteri-
orated range.

Windbreaks and environmental plantings are fairly well
suited to this soil. Blowing sand and low available water
capacity are the prineipal limitations for the establish-
ment of trees and shrubs. The soil is so loose that trees
need to be planted in shallow furrows and plant cover
needs to be maintained between the rows. Supplemental
irrigation may be needed to insure survival of trees.
Trees that are best suited and have good survival are
Rocky Mountain juniper, eastern redcedar, ponderosa
pine, and Siberian elm. Shrubs that are best suited to
skunkbush sumac, lilac, and Siberian peashrub.

Rangeland wildlife, such as antelope, cottontail, coyote,
and scaled quail, is best adapted to life on this droughty
soil. Forage production is typically low, and proper
livestock grazing management is needed if wildlife and
livestock share the range. Livestock watering develop-
ments are also important and are used by various wildlife
species.

The main limitation of this soil for construction is the
hazard of flooding. All construction on this soil should be
kept off the flood plain as much as possible. Capability
subclass VIw,

29—Fluvaquentic Haplaquolls, nearly level. These
deep, poorly drained soils are in marshes, in swales, and
on creek bottoms. The average annual precipitation is
about 14 inches, and the average annual air temperature
is about 47 degrees F.

Included with these soils in mapping are small areas of
Ustic Torrifluvents, loamy; Blakeland loamy sand, 1 to 9
percent slopes; Columbine gravelly sandy loam, 0 to 3
percent slopes; and Ellicott loamy coarse sand, 0 to 5 per-
cent slopes.

These soils are stratified. Typically, the surface layer is
light gray to very dark gray loamy fine sand to gravelly
loam 2 to 6 inches thick. The underlying material, 48 to 58
inches thick, is very pale brown to gray, stratified heavy
sundy clay loam to sand and gravel. The lower part of
some of the soils, at depths ranging from 18 to 48 inches,
ranges from light blueish gray to greenish gray. The
water table is usually at a depth of less than 48 inches,
and it is on the surface during part of the year.

Permeability of these soils is moderate. Effective root-
ing depth is limited by the water table. Available water
capacity is moderate. Surface runoff is slow, and the
hazard of erosion is slight. At times overflow deposits a
damaging amount of silt and sand in the lower lying
areas.

These soils are in meadow. They are used for native
hay or for grazing.

These soils are well suited to the production of native
vegetation suitable for grazing. The vegetation is mainly
switchgrass, indiangrass, sedges, rushes, prairie
cordgrass, western wheatgrass, and bluegrass. Cattails
and bulrushes commonly grow in the swampy areas.

Management of distribution of livestock and stocking
rates is necessary on these soils to avoid abuse of the
range. In large areas, fences should be used to control
grazing.

Wetland wildlife can be attracted to these soils and the
wetland habitat enhanced by several means. Shallow
water developments can be created by digging or by
blasting potholes to create open-water areas. Fencing to
control livestock use is beneficial, and it allows wetland
plants such as cattails, reed canarygrass, and rushes to
grow. Control of unplanned burning and prevention of
drainage that would remove water from the wetlands are
also good practices. These shallow marsh areas are often
especially important for winter cover if natural vegeta-
tion is allowed to grow.

These soils are severely limited for use as homesites.
The main limitations are a high water table and a hazard
of periodic flooding. Community sewerage systems are
needed because the high water table prevents septic tank
absorption fields from functioning properly. Roads must
also be designed to prevent frost-heave damage. Capabili-
ty subclass Vw.

30—Fort Collins loam, 0 to 3 percent slopes. This
deep, well drained soil formed in medium textured alluvi-
um on uplands. Elevation ranges from 5,200 to 6,500 feet.
The average annual precipitation ranges from about 13
inches at the lower elevations to about 15 inches at the
higher elevations; the average annual temperature is
about 49 degrees F; and the average frost-free period is
about 145 days.

Typically, the surface layer is brown loam about 6
inches thick. The subsoil is brown clay loam about 15
inches thick. The substratum is pale brown loam.

Included with this soil in mapping are small areas of
Stoneham sandy loam, 8 to 8 percent slopes; Keith silt
loam, 0 to 3 percent slopes; Olney sandy loam, 0 to 3 per-
cent slopes; Bresser sandy loam, 0 to 8 percent slopes;
and Wiley silt loam, 1 to 3 percent slopes.

Permeability of this Fort Collins soil is moderate. Ef-
fective rooting depth is 60 inches or more. Available
water capacity is high. Surface runoff is medium, and the
hazard of erosion is moderate.

This soil is used as rangeland and for dryland farming.
Wheat and feed grains such as millet are the crops com-
monly grown. Crop residue management, minimum tillage,
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Hydrologic Soil Group—EIl Paso County Area, Colorado

Hydrologic Soil Group

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

28

Ellicott loamy coarse A 1.2
sand, 0 to 5 percent
slopes

100.0%

Totals for Area of Interest 1.2

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

USDA

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

3/12/2019
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Hydrologic Calculations

9 Hydrologic Calculations

Runoff Coefficients and Percent Imperviousness Table 6-6

Colorado Springs Rainfall Intensity Duration Frequency Table 6-5

Hydrologic Calculations Summary Form SF-1 for Existing & Developed Conditions
Hydrologic Calculations Summary 5-yr Form SF-2 for Existing & Developed Conditions
Hydrologic Calculations Summary 100-yr Form SF-2 for Existing & Developed Conditions
Hydrologic Basin Calculations

11
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Hydrology Chapter 6

Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency
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IDF Equations
100 = -2.52 In(D) + 12.735
Isp = -2.25 In(D) + 11.375
I,s=-2.00 In(D) + 10.111
Io = -1.75 In(D) + 8.847
Is=-1.50 In(D) + 7.583
I,=-1.19 In(D) + 6.035

Note: Values calculated by
equations may not precisely
duplicate values read from figure.

6-52 City of Colorado Springs May 2014
Drainage Criteria Manual, Volume 1
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Sub-Basin Ex-A Runoff Calculations

Job No.: 61078 Date: 5/29/19 21:41
Project: GulfEagle - Lots 3,4,5 Claremont Bus Park Calcs by: D. Gorman
Checked by:
Jurisdiction DCM Soil Type A
Runoff Coefficient Surface Type Urbanization Urban
Basin Land Use Characteristics
Area Runoff Coefficient %
Surface (SF) (Acres) c2 Cc5 c10 C25 C50 C100 Imperv.
Pasture/Meadow 10,094 0.23 0.02 0.08 0.15 0.25 0.3 0.35 0%
Combined 10,094 0.23 0.02 0.08 0.15 0.25 0.30 0.35 0.0%
10094
Basin Travel Time -
Shallow Channel Ground Cover Short Pasture/Lawns
Lmax,Ovedand 100 ft Cv 7
L (ft) AZy (ft)  So (f/ft) v (ft's)  t(min)  tay (Min)
Total 170 5 - - - -
Initial Time 100 29 0.029 - 13.0 10.9 DCM Eq. 6-8
Shallow Channel 0.000 0.0 0.0 - DCM Eq. 6-9
Channelized 70 21 0.030 1.4 0.8 - V-Ditch
t. 10.9 min.
Rainfall Intensity & Runoff
T 2-Yr B-Yr T0-Yr 25-Yr 50-Yr] _ 100-Yr
Intensity (in/hr)|  3.19 3.99 4.66 5.33 5.99 6.71
Runoff (cfs)|| 0.0 0.1 0.2 03 0.4 0.5
Release Rates (cfs/ac) - - - - -
Allowed Release (cfs) 0.0 0.1 0.2 0.3 0.4 0.5
DCM: 1=C1 *In (tc) + C2
C1 1.19 1.5 1.75 2 2.25 2.52
C2 6.035 7.583 8.847 10.111 11.375 12.735

Notes

Z:\61078\Calcs\Hydrology\61078 Runoff Spreadsheet.xlsm
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Sub-Basin Ex-B Runoff Calculations

Job No.: 61078 Date: 5/29/19 21:41
Project: GulfEagle - Lots 3,4,5 Claremont Bus Park Calcs by: D. Gorman
Checked by:
Jurisdiction DCM Soil Type A
Runoff Coefficient Surface Type Urbanization Urban
Basin Land Use Characteristics
Area Runoff Coefficient %
Surface (SF) (Acres) Cc2 C5 Cc10 C25 C50 C100 Imperv.
Pasture/Meadow 17,212 0.40 0.02 0.08 0.15 0.25 0.3 0.35 0%
Combined 17,212 0.40 0.02 0.08 0.15 0.25 0.30 0.35 0.0%
17212
Basin Travel Time -
Shallow Channel Ground Cover Short Pasture/Lawns
Lmax,Ovedand 100 ft Cv 7
L (ft) AZy (ft)  So(f/ft) v (ft's)  t(min)  tay (Min)
Total 160 5 - - - -
Initial Time 100 2.8 0.028 - 13.1 10.9 DCM Eq. 6-8
Shallow Channel 0.000 0.0 0.0 - DCM Eq. 6-9
Channelized 60 17/ 0.028 1.6 0.6 - V-Ditch
t. 10.9 min.
Rainfall Intensity & Runoff
T 2-Yr B-Yr T0-Yr 25-Yr 50-Yr|___100-Yr
Intensity (in/hr)|| 3.19 4.00 4.67 5.34 6.00 6.72
Runoff (cfs) 0.0 0.1 0.3 0.5 0.7 0.9
Release Rates (cfs/ac) - - - - - -
Allowed Release (cfs) 0.0 0.1 0.3 0.5 0.7 0.9
DCM: 1=C1 *In (tc) + C2
C1 1.19 1.5 1.75 2 2.25 252
Cc2 6.035 7.583 8.847 10.111 11.375 12.735

Notes

Z:\61078\Calcs\Hydrology\61078 Runoff Spreadsheet.xlsm
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Sub-Basin Ex-C Runoff Calculations

Job No.: 61078 Date: 5/29/19 21:41
Project: GulfEagle - Lots 3,4,5 Claremont Bus Park Calcs by: D. Gorman
Checked by:
Jurisdiction DCM Soil Type
Runoff Coefficient Surface Type Urbanization Urban
Basin Land Use Characteristics
Area Runoff Coefficient %
Surface (SF) (Acres) c2 c5 C10 C25 C50 C100 | Imperv.
Pasture/Meadow 18,416 0.42 0.02 0.08 0.15 0.25 - 03 0.35 0%
Combined 18,416 0.42 0.02 0.08 0.15 0.25 0.30 0.35 0.0%
18416
Basin Travel Time -
Shallow Channel Ground Cover Short Pasture/Lawns
Lmax,OverIand 100 ft Cv 7
L (ft) AZy (ft)  So (ftft) v (ft/s) t (min) tan (min)
Total 150 4 - - - -
Initial Time 100 2.7 0.027 - 13.3 10.8 DCM Eq. 6-8
Shallow Channel 0.000 0.0 0.0 - DCM Eq. 6-9
Channelized 50 1.3 0.026 1.6 0.5 - V-Ditch
t. 10.8 min.
Rainfall Intensity & Runoff
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Intensity (in/hr) 3.20 4.01 4.68 5.35 6.01 6.73
Runoff (cfs) 0.0 0.1 0.3 0.6 0.8 1.0
Release Rates (cfs/ac) - - - - - -
Allowed Release (cfs) 0.0 0.1 0.3 0.6 0.8 1.0
DCM: I=C1*In (tc) + C2
C1 1.19 1.5 1.75 2 2.25 2.52
Cc2 6.035 7.583 8.847 10.111 11.375 12.735

Notes

Z:\61078\Calcs\Hydrology\61078 Runoff Spreadsheet.xlsm
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Sub-Basin Ex-D Runoff Calculations

Job No.: 61078 Date: 5/30/19 19:39
Project: GulfEagle - Lots 3,4,5 Claremont Bus Park Calcs by: D. Gorman
Checked by:
Jurisdiction DCM Soil Type A
Runoff Coefficient Surface Type Urbanization Urban
Basin Land Use Characteristics
Area Runoff Coefficient %
Surface (SF) (Acres) Cc2 C5 Cc10 C25 C50 c100 Imperv.
Paved 7,081 0.16 0.89 0.9 0.92 0.94 0.95 0.96 100%
Combined 7,081 0.16 0.89 0.90 0.92 0.94 0.95 0.96| 100.0%
18416
Basin Travel Time 11,335
Shallow Channel Ground Cover Short Pasture/Lawns
Lmax,Ovedand 100 ft Cv 7
L (ft) AZ, (ft) S (ft/ft) v (ft/s) t (min) tay (min)
Total 306 4 - - - -
Initial Time 30 0.6 0.020 - 1.6 11.7 DCM Eq. 6-8
Shallow Channel 0.000 0.0 0.0 - DCM Eq. 6-9
Channelized 276 3.0 0.011 2.0 24 - C&G
ts 5.0 min.
Rainfall Intensity & Runoff
2-Yr S5-Yr 10-Yr 25-Yr o0-Yr 100-Yr
Intensity (in/hr) 4.12 5.17 6.03 6.89 7.75 8.68
Runoff (cfs) 0.6 0.8 0.9 1.1 1.2 1.4
Release Rates (cfs/ac) - - = - -
Allowed Release (cfs) 0.6 0.8 0.9 1.1 1.2 14
DCM: I=C1 *In (tc) + C2
C1 1.19 1.5 1.75 2 2.25 2.52
Cc2 6.035 7.583 8.847 10.111 11.375 12.735

Notes

Z:\61078\Calcs\Hydrology\61078 Runoff Spreadsheet.xlsm
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Combined Sub-Basin Runoff Calculations
Includes Basins EX-A EX-B EX-C EX-D

Job No.: 61078 Date: 5/30/19 19:39
Project: GulfEagle - Lots 3,4,5 Claremont Bus Park Calcs by: D. Gorman
Checked by:
Jurisdiction DCM Soil Type B
Runoff Coefficient Surface Type Urbanization Urban
Basin Land Use Characteristics
Area Runoff Coefficient %
Surface (SF) (Acres) C2 C5 c10 C25 C50 C100 Imperv.
Pasture/Meadow 45,722 1.05 0.02 0.08 0.15 0.25 0.3 0.35 0%
Paved 7,081 0.16] 0.89 0.9 0.92 0.94 0.95 0.96 100%
Combined 52,803 1.21 0.14 0.19 0.25 0.34 0.39 0.43 13.4%
Basin Travel Time
Sub-basin or  Material Elev. Base or Sides
Channel Type Type L (ft) AZ, (ft)  Qi(cfs)  Dia(ft) z:1 (ft/ft) v (ft/s) t (min)
Furthest Reach EX-A - 170 5 - - - - 10.9
Channelized-1 C&G  Concrete 100 1 1 0 0 1.6 1.1
Channelized-2 C&G Concrete 100 1 1 0 0 1.6 1.1
Channelized-3
Total 370 7
t
1341
(min)

Contributing Offsite Flows (Added to Runoff and Allowed Release, below.)
Contributing Basins/Areas

Quinor (cfs) - 5-year Storm
Qumajor (cfs) - 100-year Storm
Rainfall Intensity & Runoff

1 Z2-YT 5-YT T0-Yr 25-YT 50-Yr| 100-Yr
Intensity (in/hr) 2.97 3.73 4.35 4.97 5.59 6.25
Site Runoff (cfs) 0.49 0.86 1.33 2.06 2.62 3.27
OffSite Runoff (cfs) - 0.00 - - - 0.00
Release Rates (cfs/ac) - - - - - -
Allowed Release (cfs) - - - 3.3

DCM:

Notes
Runoff from Offsite basins have been assumed constant, despite additional times of concentration.

Z:\61078\Calcs\Hydrology\61078 Runoff Spreadsheet.xlsm
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Sub-Basin A Runoff Calculations

Job No.: 61078 Date: 5/29/19 21:41
Project: GulfEagle - Lots 3,4,5 Claremont Bus Park Calcs by: D. Gorman
Checked by:
Jurisdiction DCM Soil Type A
Runoff Coefficient Surface Type Urbanization Urban
Basin Land Use Characteristics
Area Runoff Coefficient %
Surface (SF) (Acres) | C2 C5 c10 C25 C50  C100 || Imperv.
Gravel 8,544 0.20 0.57 0.59 0.63 0.66 0.68 0.7 80%
Landscaping 1,550 0.04 0.03 0.09 0.17 0.26 0.31 0.36 2%
Combined 10,094 0.23 0.49 0.51 0.56 0.60 0.62 0.65] 68.0%
10094
Basin Travel Time -
Shallow Channel Ground Cover Short Pasture/Lawns
Lmax.Oveﬂand 100 ft Cv 7
L (ft) AZy (ft)  So(ffty v (f's)  t(min)  tay (Min)
Total 170 5 - - - -
Initial Time 100 2.9 0.029 - 75 10.9 DCM Eq. 6-8
Shallow Channel 0.000 0.0 0.0 - DCM Eq. 6-9
Channelized 70 21 0.030 1.7 0.7 - V-Ditch
t. 8.1 min
Rainfall Intensity & Runoff
Il 2-Yr S-Yr 10-Yr 25-Yr 50-Yr|  100-Yr
Intensity (in/hr) 3.54 4.44 5.18 5.92 6.66 7.45
Runoff (cfs) 0.4 0.5 0.7 0.8 1.0 11
Release Rates (cfs/ac) - - - - -
Allowed Release (cfs) 0.4 0.5 0.7 0.8 1.0 1.1
DCM: I=C1 *In (tc) + C2
C1 1.19 1.5 1.75 2 2.25 2.52
Cc2 6.035 7.583 8.847 10.111 11.375 12.735

Notes

Z:\61078\Calcs\Hydrology\61078 Runoff Spreadsheet.xlsm
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Sub-Basin B Runoff Calculations

Job No.: 61078 Date: 5/29/19 21:41
Project: GulfEagle - Lots 3,4,5 Claremont Bus Park Calcs by: D. Gorman
Checked by:
Jurisdiction DCM Soil Type
Runoff Coefficient Surface Type Urbanization Urban
Basin Land Use Characteristics
Area Runoff Coefficient %
Surface (SF) (Acres) c2 C5 Cc10 C25 C50 C100 Imperv.
Paved 385 0.01 0.89 0.9 0.92 0.94 0.95 0.96 100%
Gravel 14,447 0.33 0.57 0.59 0.63 0.66 0.68 0.7 80%
Landscaping 2,180 0.05 0.03 0.09 0.17 0.26 0.31 0.36 2%
Roofs 200 0.00 0.71 0.73 0.75 0.78 0.8 0.81 90%
Combined 17,212 0.40 0.51 0.54 0.58 0.62 0.64 0.66 70.7%
17212
Basin Travel Time -
Shallow Channel Ground Cover Short Pasture/Lawns
Lmax,Ovenand 100 ft Cv ]
L (ft) AZ, (ft)  So (f/ft) v (ft/s) t(min)  tay (min)
Total 160 5 - - - -
Initial Time 100 2.8 0.028 - 73 10.9 DCM Eq. 6-8
Shallow Channel 0.000 0.0 0.0 - DCM Eq. 6-9
Channelized 60 1.7 0.028 1.9 0.5 - V-Ditch
t 7.8 min.
Rainfall Intensity & Runoff
l 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Intensity (in/hr)]| 3.59 451 5.26 6.01 6.76 7.57
Runoff (cfs)| 0.7 1.0 12 1.5 1.7 2.0
Release Rates (cfs/ac) - - - - -
Allowed Release (cfs) 0.7 1.0 1.2 1.5 1.7 2.0
DCM: I=C1*In(tc) + C2
C1 1.19 1.5 1.75 2 2.25 2.52
Cc2 6.035 7.583 8.847 10.111 11.375 12.735

Notes

Z:\61078\Calcs\Hydrology\61078 Runoff Spreadsheet.xlsm
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Sub-Basin C Runoff Calculations

Job No.: 61078 Date: 5/29/19 21:41
Project: GulfEagle - Lots 3,4,5 Claremont Bus Park Calcs by: D. Gorman
Checked by:
Jurisdiction DCM Soil Type A
Runoff Coefficient Surface Type Urbanization Urban
Basin Land Use Characteristics
Area Runoff Coefficient %
Surface (SF) (Acres) c2 C5 Cc10 C25 C50 C100 Imperv.
Gravel 15,564 0.36 0.57 0.59 0.63 0.66 0.68 0.7 80%
Landscaping 2,852 0.07 0.03 0.09 0.17 0.26 0.31 0.36 2%
Combined 18,416 0.42 0.49 0.51 0.56 0.60 0.62 0.65 67.9%
18416
Basin Travel Time -
Shallow Channel Ground Cover Short Pasture/Lawns
Lmax,Overland 100 ft Cv 7
L (ft) AZo(ft) So(fUft) v(fts)  t(min)  tu, (min)
Total 150 4 - - - -
Initial Time 100 2.7 0.027 = 7.6 10.8 DCMEq. 6-8
Shallow Channel 0.000 0.0 0.0 - DCM Eq. 6-9
Channelized 50 153 0.026 1.9 0.4 - V-Ditch
t. 8.1 min.
Rainfall Intensity & Runoff
| 2-Yr o-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Intensity (in/hr) 3.55 4.45 5.19 5.93 6.67 7.47
Runoff (cfs) 0.7 1.0 1.2 1.5 1.8 2.0
Release Rates (cfs/ac) - - - - - -
Allowed Release (cfs) 0.7 1.0 1.2 1.5 1.8 2.0
DCM: I=C1*In(tc) + C2
C1 1.19 1.5 1.75 2 2.25 252
C2 6.035 7.583 8.847 10.111 11.375 12.735

Notes

Z:\61078\Calcs\Hydrology\61078 Runoff Spreadsheet.xlsm
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Sub-Basin D Runoff Calculations

Job No.: 61078 Date: 5/30/19 19:39
Project: GulfEagle - Lots 3,4,5 Claremont Bus Park Calcs by: D. Gorman
Checked by:
Jurisdiction DCM Soil Type A
Runoff Coefficient Surface Type Urbanization Urban
Basin Land Use Characteristics
Area Runoff Coefficient %
Surface (SF) (Acres) c2 C5 C10 C25 C50 C100 Imperv.
Paved 7,081 0.16 0.89 0.9 0.92 0.94 0.95 0.96 100%
Combined 7,081 0.16 0.89 0.90 0.92 0.94 0.95 0.96] 100.0%
18416
Basin Travel Time 11,335
Shallow Channel Ground Cover Short Pasture/Lawns
Lmax,Oveﬂand 100 ft Cv 7
L (ft) AZy (ft)  So (ftfft) v (ft/s)  t(min)  tay (Min)
Total 306 4 - - - -
Initial Time 30 0.6 0.020 - 1.6 11.7 DCM Eq. 6-8
Shallow Channel 0.000 0.0 0.0 - DCM Eq. 6-9
Channelized 276 3.0 0.011 2.0 24 - C&G
t. 5.0 min.
Rainfall Intensity & Runoff
o-Yr 10-Yr 25-Yr 50-Yr 100-Yr
Intensity (in/hr) 5.17 6.03 6.89 7.75 8.68
Runoff (cfs) 0.8 0.9 1.1 1.2 1.4
Release Rates (cfs/ac) - - - - -
Allowed Release (cfs) 0.8 0.9 1.1 1.2 1.4
DCM +C2
C1 1.5 1.75 2
C2 7.583 8.847 10.111 1 12

Notes

Z:\61078\Calcs\Hydrology\61078 Runoff Spreadsheet.xIsm
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Combined Sub-Basin Runoff Calculations
Includes Basins ABC D

Job No.: 61078 Date: 5/30/19 19:39
Project: GulfEagle - Lots 3,4,5 Claremont Bus Park Calcs by: D. Gorman
Checked by:
Jurisdiction DCM Soil Type
Runoff Coefficient Surface Type Urbanization Urban
Basin Land Use Characteristics
Area Runoff Coefficient %
Surface (SF) (Acres) c2 C5 c10 C25 C50 Cc100 Imperv.
Paved 7,466 0.17 0.89 0.9 0.92 0.94 0.95 0.96 100%
Gravel 38,555 0.89 0.57 0.59 0.63 0.66 0.68 0.7 80%
Landscaping 6,582 0.15 0.03 0.09 0.17 0.26 0.31 0.36 2%
Roofs 200 0.00 0.71 0.73 0.75 0.78 0.8 0.81 90%
Combined 52,803 1.21 0.55 0.57 0.61 0.65 0.67 0.69 73.1%
Basin Travel Time
Sub-basin or  Material Elev. Base or Sides
Channel Type Type L (ft) AZy (ft)  Qi(cfs)  Dia(ft) z:1(ft/ft) v (ft/s) t (min)
Furthest Reach A - 170 5 - - - - 8.1
Channelized-1 C&G Concrete 100 1 1 0 0 1.8 0.9
Channelized-2 C&G Concrete 100 1 1 0 0 1.8 0.9
Channelized-3
Total 370 7
t
10.0
(min)
Contributing Offsite Flows (Added to Runoff and Allowed Release, below.)
Contributing Basins/Areas
Qwminor (cfs) - 5-year Storm
Qumajor (cfs) - 100-year Storm
Rainfall Intensity & Runoff
T YT 5-YT TO-Yr| _ 25-Yr] _ 50-Yr|__ 100-Yr
Intensity (in/hr)]|  3.30 4.13 4.82 5.51 6.20 6.93
Site Runoff (cfs)|  2.19 2.86 3.59 4.34 5.05 5.84
OffSite Runoff (cfs)|| - 0.00 - = - 0.00
Release Rates (cfs/ac) - - - - - -
Allowed Release (cfs) - 2.9 - - - 5.8
DCM: I1=C1*In (tc) + C2
C1 1.19 1.5 1.75 2 2.:25
C2 6.035 7.583 10.111 14.375

Notes

Runoff from Offsite basins have been assumed constant, despite additional times of concentration.

Z:\61078\Calcs\Hydrology\61078 Runoff Spreadsheet.xlsm

POI1
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10 Hydraulic Calculations

Stormwater Quality BMP Calculations



Design Procedure Form: Rain Garden (RG)

UD-BMP (Version 3.06, November 2016)

Designer: Thomas J Wendland

Company: MVE Inc

Date: May 30, 2019
Project: 61078 - Gulfeagle Supply
Location: 1455 Selix Grove - Basin A

Sheet 1 of 2

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, I,
(100% if all paved and roofed areas upstream of rain garden)

B) Tributary Area's Imperviousness Ratio (i = 1,/100)

C) Water Quality Capture Volume (WQCV) for a 12-hour Drain Time
(WQCV=0.8 * (0.91**- 1.19 * %+ 0.78 * i)

la= 68.0
i= 0.680
wQcCyVv = 0.21

%

watershed inches

D) Contributing Watershed Area (including rain garden area) Area= 10,094 sq ft
E) Water Quality Capture Volume (WQCV) Design Volume Vwacv = cu ft
Vol = (WQCV / 12) * Area
F) For Watersheds Outside of the Denver Region, Depth of dg = 0.42 in
Average Runoff Producing Storm
G) For Watersheds Outside of the Denver Region, Vwacv oTHER = 175.0 cu ft
Water Quality Capture Volume (WQCV) Design Volume
H) User Input of Water Quality Capture Volume (WQCYV) Design Volume Vwacv user = cuft
(Only if a different WQCV Design Volume is desired)
2. Basin Geometry
A) WQCV Depth (12-inch maximum) Dwacev = 12 in
B) Rain Garden Side Slopes (Z = 4 min., horiz. dist per unit vertical) Z= 0.00 ft/ft
(Use "0" if rain garden has vertical walls)
C) Mimimum Flat Surface Area Apin = 137 sq ft
D) Actual Flat Surface Area Apctual = 260 sq ft
E) Area at Design Depth (Top Surface Area) Agop = 297 sq ft
F) Rain Garden Total Volume Vo= 279 cu ft
(V= ((Atop * Actial) / 2) * Depth)
. . ——————
3. Growing Media Choose O ] ]
@© 18" Rain Garden Growing Media
O Other (Explain):
4. Underdrain System
Choose One
. . O YES
A) Are underdrains provided?
® NO
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 Vol = N/A cu ft
iii) Orifice Diameter, 3/8" Minimum Do = N/A in

UD-BMP_v3.06-SF1.xIlsm, RG

5/30/19, 1:38 PM




Design Procedure Form: Rain Garden (RG)

Sheet 2 of 2
Designer: Thomas J Wendland
Company: MVE Inc
Date: May 30, 2019
Project: 61078 - Gulfeagle Supply
Location: 1455 Selix Grove - Basin A
5. Impermeable Geomembrane Liner and Geotextile Separator Fabric Choose 81—n
YES
A) Is an impermeable liner provided due to proximity O NO
of structures or groundwater contamination?
[~ Choose One

6. Inlet / Outlet Control

A) Inlet Control

O Sheet Flow- No Energy Dissipation Required
@ Concentrated Flow- Energy Dissipation Provided

7. Vegetation

[~ Choose One
O Seed (Plan for frequent weed control)

@® Plantings
O Sand Grown or Other High Infiltration Sod

8. Irrigation

A) Will the rain garden be irrigated?

[- Choose One
O YES

® NO

Notes:

UD-BMP_v3.06-SF1.xIsm, RG

5/30/19, 1:38 PM




Design Procedure Form: Rain Garden (RG)

Designer:

Company:

Date:
Project:
Location:

UD-BMP (Version 3.06, November 2016)

Thomas J Wendland

MVE Inc

May 30, 2019

61078 - Gulfeagle Supply

1455 Selix Grove - Basin B

Sheet 1 of 2

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, I,
(100% if all paved and roofed areas upstream of rain garden)

B) Tributary Area's Imperviousness Ratio (i = 1,/100)

C) Water Quality Capture Volume (WQCV) for a 12-hour Drain Time
(WQCV=0.8 * (0.91**- 1.19 * #+ 0.78 * i)

la= 70.7
i= 0.707

WQCV = 0.22

%

watershed inches

D) Contributing Watershed Area (including rain garden area) Area= 17,212 sq ft
E) Water Quality Capture Volume (WQCYV) Design Volume Vwacv = cu ft
Vol = (WQCV / 12) * Area
F) For Watersheds Outside of the Denver Region, Depth of dg = 0.42 in
Average Runoff Producing Storm
G) For Watersheds Outside of the Denver Region, Vwacv oTHER = 311.8 cu ft
Water Quality Capture Volume (WQCV) Design Volume
H) User Input of Water Quality Capture Volume (WQCV) Design Volume Vwacv user = cu ft
(Only if a different WQCV Design Volume is desired)
2. Basin Geometry
A) WQCYV Depth (12-inch maximum) Dwacv = 12 in
B) Rain Garden Side Slopes (Z = 4 min., horiz. dist per unit vertical) Z= 0.00 ft/ft
(Use "0" if rain garden has vertical walls)
C) Mimimum Flat Surface Area Aptin = 243 sq ft
D) Actual Flat Surface Area Ancra = 290 sq ft
E) Area at Design Depth (Top Surface Area) Argp = 348 sq ft
F) Rain Garden Total Volume V= 319 cu ft
(V1= ((Arop * Ancuar) / 2) * Depth)
. . ne ...___________
3. Growing Media Choose O ] ]
@ 18" Rain Garden Growing Media
O other (Explain):
4. Underdrain System
Choose One
5 . O YES
A) Are underdrains provided?
® NO
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
if) Volume to Drain in 12 Hours Vol = N/A cu ft
iii) Orifice Diameter, 3/8" Minimum Do = N/A in

UD-BMP_v3.06-SF2.xIsm, RG

5/30/19, 1:40 PM




Design Procedure Form: Rain Garden (RG)

Designer: Thomas J Wendland
Company: MVE Inc

Date: May 30, 2019

Project: 61078 - Guifeagle Supply
Location: 1455 Selix Grove - Basin B

Sheet 2 of 2

5. Impermeable Geomembrane Liner and Geotextile Separator Fabric Choose gﬁYéES
A) Is an impermeable liner provided due to proximity onNo
of structures or groundwater contamination?
6. Inlet / Outlet Control [~ Choose Ofe

A) Inlet Control

O Sheet Flow- No Energy Dissipation Required
@® Concentrated Flow- Energy Dissipation Provided

7. Vegetation

[~ Choose One
QO Seed (Plan for frequent weed control)

@ Plantings
O Sand Grown or Other High Infiltration Sod

8. Irrigation

A) Will the rain garden be irrigated?

[- Choose One
O YES

® NO

Notes:

UD-BMP_v3.06-SF2.xIsm, RG

5/30/19, 1:40 PM




Design Procedure Form: Rain Garden (RG)

UD-BMP (Version 3.06, November 2016)

Designer: Thomas J Wendland
Company: MVE Inc

Date: May 30, 2019

Project: 61078 - Gulfeagle Supply
Location: 1455 Selix Grove - Basin C

Sheet 1 of 2

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, |, = 67.9 %
(100% if all paved and roofed areas upstream of rain garden)

B) Tributary Area's Imperviousness Ratio (i = I,/100) i= 0.679

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

D) Contributing Watershed Area (including rain garden area) Area= 18,416 sq ft

E) Water Quality Capture Volume (WQCV) Design Volume Vwacv = cu ft

Vol = (WQCV / 12) * Area

F) For Watersheds Outside of the Denver Region, Depth of dg = 0.42 in
Average Runoff Producing Storm

G) For Watersheds Outside of the Denver Region, Viwacv oTHER = 318.8 cu ft
Water Quality Capture Volume (WQCV) Design Volume

H) User Input of Water Quality Capture Volume (WQCV) Design Volume Vwacv user = cuft
(Only if a different WQCV Design Volume is desired)

2. Basin Geometry

A) WQCV Depth (12-inch maximum) Dwacv = 12 in

B) Rain Garden Side Slopes (Z = 4 min., horiz. dist per unit vertical) Z= 0.00 ft/ft
(Use "0" if rain garden has vertical walls)

C) Mimimum Flat Surface Area Apin = 250 sq ft

D) Actual Flat Surface Area Anctual = 318 sq ft

E) Area at Design Depth (Top Surface Area) A = 362 sq ft

F) Rain Garden Total Volume V= 340 cu ft

(V1= ((Arop * Ancaa) / 2) * Depth)

. "
3. Growing Media Choose O?E_—_
@© 18" Rain Garden Growing Media

O Other (Explain):

4. Underdrain System

Choose One
. . O YES
A) Are underdrains provided?
@® NO
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 Vol = N/A cu ft
iii) Orifice Diameter, 3/8" Minimum Do = N/A in

UD-BMP_v3.06-SF3.xIsm, RG

5/30/19, 1:43 PM




Design Procedure Form: Rain Garden (RG)

Designer: Thomas J Wendland

Company: MVE Inc

Date: May 30, 2019
Project: 61078 - Guilfeagle Supply
Location: 1455 Selix Grove - Basin C

Sheet 2 of 2

5. Impermeable Geomembrane Liner and Geotextile Separator Fabric

Choose Ofie
O YES
A) Is an impermeable liner provided due to proximity ® NO
of structures or groundwater contamination?
6. Inlet / Outlet Control [ Choose One

A) Inlet Control

O Sheet Flow- No Energy Dissipation Required
@ Concentrated Flow- Energy Dissipation Provided

7. Vegetation

[~ Choose OfiEe
O Seed (Plan for frequent weed control)

@© Plantings
O Sand Grown or Other High Infiltration Sod

8. Irrigation

A) Wil the rain garden be irrigated?

[ Choose One
O YES

O NO

Notes:

UD-BMP_v3.06-SF3.xIsm, RG

5/30/19, 1:43 PM



11 Report Maps

Portion of 2007Final Drainage Plan Map
Existing Condition Hydraulic Analysis Map (Map Pocket)
Proposed Condition Hydraulic Analysis Map (Map Pocket)
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DEVELOPED DRAINAGE SUMMARY TABLE

POINT OF AREA Tc RUNOFF
INTEREST/ (AC) (MIN.) Q5
Q100 BASIN(S) (CFS) (CFS)
EX-A 0.23 10.9 0.1 0.5
EX-B 0.40 10.9 0.1 0.9
EX-C 0.42 10.8 0.1 1.0
EX-D 0.16 50 0.8 1.4
POI EX-1 1.21 13.1 0.9 3.3
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FLOODPLAIN STATEMENT:
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DEVELOPED DRAINAGE SUMMARY TABLE

POINT OF AREA Tc RUNOFF
INTEREST/ (AC) (MIN.) Q5
Q100 BASIN(S) (CFS) (CFS)
A 0.23 8.1 0.5 1.1
B 0.40 7.8 1.0 2.0
C 0.42 8.1 1.0 2.0
D 0.16 5.0 0.8 1.4
POI'1 1.21 10.0 2.9 58
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NO PORTION OF THE SUBJECT PROPERTY IS LOCATED
WITHIN A FEMA DESIGNATED SPECIAL FLOOD HAZARD AREA
(SFHA) AS INDICATED ON THE FLOOD INSURANCE RATE
MAP (FIRM) FOR EL PASO COUNTY, COLORADO AND

INCORPORATED AREAS - MAP NUMBER 08041C0752G AND
08041C0756G, EFFECTIVE DECEMBER 7, 2018.
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