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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. | accept responsibility for any liability caused by any negligent acts, errors or

omissions on my part in preparing this report.

Scott A. Zimmermann, PE # 38571 Date
For & On Behalf of Merrick & Co.

OWNER / DEVELOPER’S STATEMENT:

I, the owner / developer have read and will comply with all of the requirements specified in this drainage

report and plan.

Joe Sprys Date
Charter Development Company, LLC

3850 Broadmoor SE

Grand Rapids, Ml 49512.

ElI 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.

Jennifer Irvine, P.E. Date
County Engineer / ECM Administrator
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I GENERAL LOCATION AND DESCRIPTION

A. SITE LOCATION

This Drainage Report is being prepared for the proposed Mountain View Academy K-8 Charter School
located southwest of the intersection of Meadowbrook Parkway and Pinyon Jay Drive, within the Claremont
Ranch Subdivision. The project site consists of Tract H, Claremont Ranch Filing No. 4, located in the
northeast quarter of Section 4 Township 14 South, Range 65 West of the Sixth Principal Meridian, County
of El Paso, State of Colorado. The site is bounded by Meadowbrook Parkway to the north, a vacant tract
owned by Cherokee Metropolitan District to the west, Hames Drive to the south, and Pinyon Jay Drive to
the east. The site and adjacent properties are zoned PUD CAD-O and were platted and developed as single

family subdivisions with Claremont Ranch Filings 2, 3 and 4 in the early 2000’s.
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This report will analyze developed runoff from the site for the proposed site improvements and compare
and contrast them to those proposed with the approved Final Drainage Report for Claremont Ranch, Filing
No. 4 by Matrix Design Group, Inc, June 2003. (MASTER STUDY).

B. DESCRIPTION OF PROPERTY

The site is comprised of 7.88 acres, more or less and is situated within Tract H of Claremont Ranch Filing
No. 4 with an assigned mailing address of 2103 Meadowbrook Parkway. Proposed improvements feature
those typical of a smaller school, including a single-story building with associated curb and gutter, drive

aisles, parking, hardscape, landscaping and access to surrounding streets.

Developed site runoff will be accommodated by a private on-site storm drainage system, where the majority
of developed runoff will be routed to an on-site water quality pond for attenuation before being released to
the existing public storm drainage system.

There is approximately 10 feet of fall across the site, with existing slopes averaging 1.2%, and the
northwestern portion exhibiting slopes approaching 4:1 and a relatively flat area in the southeast to central
portion of the site. The site generally slopes from southeast to northwest. Per the NRCS Web Soil Survey
for the site, the hydrologic soil group for the site is Type A, though actual on-site conditions encountered

may vary due to the described earlier development and possible placement of urban fill.

The site is located within FEMA delineated floodplain zone X (area of minimal flood hazard) as determined
by Flood Insurance Rate Map No. 08041C0756G, dated December 7, 2018.



Revise. "...East Fork sub-tributary of the Sand
Creek Drainage Basin..."

. DRAINAGE BASINS AND/SUB-BASINS

A. MAJOR DRAINAGE BASINS

The site is located within the and has previously been studied as part of

The MASTER STUDY preceded by the Sand Creek Drainage Basin Planning Study prepared for City of
Colorado Springs dated October 1995 (REGIONAL STUDY). Major Basins surrounding the subject property
were discussed and analyzed in detail in the MASTER STUDY (adopted herein by reference) and are not
be repeated here. Furthermore, storm attenuation in the form of the 10-year and 100-year storm were
provided at the regional level and discussed in the MASTER STUDY and the REGIONAL STUDY.

B. MINOR DRAINAGE BASINS

The proposed drainage conditions generally follow the drainage patterns shown in the MASTER STUDY.
Under the proposed conditions, the vast majority of the site’s impervious area (thus stormwater runoff) will
be captured and routed to the proposed onsite water quality detention pond prior to entering existing
stormwater conveyances. The rest of the site, consisting of low impervious percentage areas, will overland
sheet flow into existing adjacent perimeter ¢urb and gutter to follow patterns established with the MASTER
STUDY before being intercepted by existing curb inlets along Meadowbrook Parkway, Hames Drive, and

Pinyon Jay Boulevard.

The building rooftops will drain to a private downspout collection system and routed directly to the proposed
onsite EDB Water Quality Pond adjacent to Hames Drive. The entire parking lot has been designed with
adequate slope to ensure that it sheet drains into the same pond for treatment and release into an existing

24” RCP storm sewer extension from the paireq Type-R sump inlets in Hames Drive.

The existing 24” RCP storm sewer and proposéd pond outlet structure are large enough to pass rainfall
events up to the 100-year event in a manner| consistent with the MASTER STUDY. In the event of
catastrophic failure of the outlet works, the pond will overflow directly into the sump area of Hames drive to
be intercepted by the 10’ and 5’ Type-R sump inlets that were placed with the prior development. Due to
lack of an embankment, there is no traditional armpred spillway per se. Instead, during an overflow event,
the pond will overtop in a manner not unlike “an oerflowing bathtub” with sheet flow overflow proceeding
via overland directly into the sump inlets in Hame$ Drive, which have sufficient capacity to capture the

runoff.

Revise. Per ECM Appendix | Section I.7.1.A the entire site to include basins
0S1, 0S2, 0S3, and A1 must be treated for WQ unless excluded from the
requirements as described in 1.7.1.B. On the subbasin narrative, specifically
identify the exclusion criteria being applied.
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. The rest of the site, consisting of low impervious percentage areas, will overland 
sheet flow into existing adjacent perimeter curb and gutter to follow patterns established with the MASTER 
STUDY before being intercepted by existing curb inlets along Meadowbrook Parkway, Hames Drive, and 
Pinyon Jay Boulevard.
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The site is divided into six (6) sub-basins, which are further described below along with descriptions of
surrounding receiving areas:

BASIN O0S-1 (Q5=0.8cfs, Q100=3.3cfs)
Approximately 1.73 acres and consisting of an athletic field, two smaller play fields and overland grasses.

Runoff is via overland sheet flow into the south curb & gutter of Meadowbrook Parkway to be conveyed to

the west to enter into the Filing 2 storm system.

BASIN 0S-2 (Q5=0.1cfs, Q100=0.8cfs)

This 0.77 acres consists native grass landscaping and will sheet flow into the western curb and gutter of
Pinyon Jay Drive to be intercepted by the curb inlets at the SW corner of Pinyon Jay Drive and
Meadowbrook Parkway.

BASIN 0S-3 (Q5=0.2 cfs, Q100=1.3 cfs)

0.75 acres that drains to the west onto the existing tract owned by Cherokee Metropolitan District. Due to

lack of hydraulic gradient and Type-A soils, it will likely infiltrate rather than run offsite.
BASIN A-1 (Q@5= <0.1cfs, Q100=0.1cfs)

This is a small 0.15 acre basin that drains into the water quality pond, but due to lack of impervious cover,
provides little to no stormwater contribution.

BASIN R-1 (Q5=4.1cfs, Q100=7.4cfs)
1.07 acres consisting entirely of rooftops. The roof drainage will be captured via downspout drains and

routed via storm sewer directly to the on-site water quality pond.

BASIN P-1 (@Q5=10.4cfs, Q100=20.2cfs)
3.41 acres consisting mostly of the school’s parking lot. The parking lot will provide the majority of the site
runoff as well as most of the actual pollutant load. The lot will sheet flow into the pond where the runoff will
be treated for water quality enhancement.



lll. DRAINAGE DESIGN CRITERIA

A. REGULATIONS

All applicable regulations were taken from criteria manuals and guidance document promulgated by El Paso

County, including, but not limited to:
»  El Paso County Engineering Criteria Manual, Rev. 6, December 13, 2016

» Volume 1, City of Colorado Springs / El Paso County Drainage Criteria Manual, October 12, 1994,
as adopted by El Paso County

»  Volume 2, City of Colorado Springs Drainage Criteria Manual, November 01, 2002, as adopted by
El Paso County

These documents shall be collectively referred to as the “MANUAL”.

B. DRAINAGE STUDIES, MASTER PLANS, and SITE CONSTRAINTS

As discussed previously, the following drainage studied were considered in this report:

e MASTER STUDY: Final Drainage Report for Claremont Ranch, Filing No. 4 by Matrix Design
Group, Inc, June 2003

« REGIONAL STUDY: Sand Creek Drainage Basin Planning Study prepared for City of Colorado
Springs, October 1995

C. HYDROLOGIC CRITERIA

Storm runoff rates for all onsite basins are calculated based on the following criteria found in the MANUAL.
The minor storm (5-year event) and the major storm (100-year event) are considered to size drainage
facilities and verify conformance with drainage criteria and previously approved drainage reports. Runoff
rates are calculated using the Rational Method Equation, Q=CIA. The values for the runoff coefficients are
taken from “Runoff Coefficient Equations based on NRCS soil group and storm return period” found in the
MANUAL. Rainfall intensities “I” are taken from the Intensity-Duration-Frequency found in the MANUAL
Time of concentration is calculated as the sum of the overland flow time and travel time. Overland flow time

is calculated over a maximum 300 foot distance using the FAA equation Ti=0.395(1.1-Cs) L9% S-0-33 where:

Cs = basin composjte runoff coefficient for the five-year storm event
L = length of overland flow in feet
S = slope of flow path in percent
Ti = travel time in minytes
Travel time is calculated as the flow time through a length of street gutter or channel by multiplying the
average flow velocity by the travel length. Flow velocity is obtained though Manning’s equation based on

the allowed flow depth for the initial and \major storms.

Revise. 100 ft max
for urban land uses.
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D. HYDRAULIC CRITERIA

The few necessary hydraulic calculations are in compliance with the MANUAL for pipe sizes, inlet
capacities, etc. The bulk of the design effort with this study centered on design of the water quality pond

and release structure, while verifying interception of stormwater runoff during overflow events.

E. WATER QUALITY ENHANCEMENT

Per the MASTER and REGIONAL studies, flood attenuation in the form of the 10-year and 100-year event
was handled at the regional level. Due to later antd™volving MS4 criteria, a water quality pond in the form

of an EDB has been proposed on site to treat point souxce runoff for water quality enhancement.

The most recent update to the Drainage Criteria manual adopted full-spectrum detention which
shall be applied to all projects.

Per Resolution 15-042 should any inconsistencies or conflicts be found, the provision that is more
protective of public health, safety, and welfare shall control. Therefore, flood attenuation for the
site is required. Revise the design or submit a deviation request for the Engineering Review
Manager's consideration.
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Per Resolution 15-042 should any inconsistencies or conflicts be found, the provision that is more protective of public health, safety, and welfare shall control.  Therefore, flood attenuation for the site is required.  Revise the design or submit a deviation request for the Engineering Review Manager's consideration.


IV. STOMWATER MANAGEMENT FACILITY DESIGN

A. STORMWATER CONVEYANCE FACILITIES

The proposed development will generally exhibit runoff patterns contemplated and established with the
MASTER STUDY. Impervious areas, those with the majority of the runoff and pollutant loads, will be routed
to the onsite water quality pond. All other areas being released to the site periphery in an un-detained
fashion follow previous patterns and are of a runoff rate that is statistically insignificant when compared to
the governing MASTER STUDY.

B. STORMWATER STORAGE FACILITIES

Regional 10-year and 100-year flood attenuation was contemplated in the REGIONAL STUDY. It was
discussed in detail in the MASTER STUDY as well. It is not repeated here. Refer to the MASTER STUDY,

incorporated herein by reference, for further information.

C. WATER QUALITY ENHACEMENT BEST MANAGEMENT PRACTICES

The proposeD onsite EDB Water Quality Pond will provide permanent water quality treatment for the site.
During construction activities, temporary erosion control measures will be installed to mitigate sediment and
other pollutants leaving the site or entering State waters. Prior to construction, a SWMP (Stormwater
Management Plan) and GEC (Grading and Erosion Control Plan) Plan will need to be approved by the
County and an Erosion and Stormwater Quality Control Permit (ESQCP) issued. Lastly, a State stormwater

discharge permit will be required from the CDPHE.

Add a section addressing the 4-step process defined in ECM Appendix | Section
[.7.2. List each step and below each step discuss how the process was
implemented or considered in the design process.

Add a Fee section. Provide a statement whether or not fees were paid for the
tract with the subdivision and if this project is required to pay drainage fees.
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V. CONCLUSIONS

A. COMPLIANCE WITH STANDARDS

The proposed drainage concept complies with the current EI Paso County Drainage Criteria and MS4
Permit.

B. VARIANCES

No variances were necessary for this report.

C. DRAINAGE CONCEPT

Development of the proposed site was considered with the Claremont Filing No. 4 subdivision and drainage
therefrom was discussed in the MASTER STUDY. Adequate flood attenuation exists offsite at the regional

level and the site, as proposed, has provided for adequate water quality treatment and enhancements.

11
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REFERENCES

All references have been mentioned earlier in the report and are not repeated here.
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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 City for drainage reports and said report is in conformity with
the master plan of the drainage basin. I accept responsibility for any liability caused by any
negligent acts, errors or omissions on my part in preparing this report.

Richard G. Gallegos, Jr.
Registered Professional Engineer
State of Colorado

No. 36247

Prepared by: Angela Howard, E.I.

Developer’s Statement:

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

Claremont Ranch L.L.C.

Business Name

T M Conne l
Title: Prr; T  Menaqgesr—

Address: 20 Boulder Crescefit, 2™ Floor
Colorado Springs, Colorado 80903

El Paso County:

Filed in accordance with Section 51.1 of the El Paso Land Development Code, as amended.

~-16-03

Date

n A. McCarty, P.E.
unty Engineer/Director

Conditions:

Page |

Matrix Design Group, Inc., 2003©
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INTRODUCTION

A. Background

The proposed Claremont Ranch development parcel consists of approximately 385 acres within
unincorporated El Paso County. This property will be developed in proposed separate filings.
Filing 4 comprising approximately 48.86 acres and is the subject of this Final Drainage Report.
The Claremont Ranch Final Master Development Drainage Plan (MDDP), dated February 6,
2001, is the drainage master plan for the overall project.

B. Project Location

This site is located in unincorporated El Paso County as shown in Appendix A on the Vicinity
Map at the following location:

1. Legal Description. Section 4, Township 14 South, Range 65 West of the 6" P.M.

2. Street Location. Claremont Ranch is bounded by Constitution Avenue on the north and
northeast, Highway 24 on the southeast, and Marksheffel on the west. Filing 4 is
bounded on the northwest by Sand Creek channel, Filing 2 on the north, Filing 3 on the
northeast, Highway 24 on the south, and Filing 7 on the southwest.

3. Drainageway. The majority of drainage from Filing 4 will flow into the East Fork Sand
Creek drainageway, as it has under historic conditions. A small portion of runoff from
the Filing 4 Multi-family development will flow undermneath Highway 24 into the Jimmy
Camp Creek Basin, as under historic conditions.

4. Floodplains. Claremont Ranch Filing No. 4 does not lie within any designated 100-year
floodplain per the Flood Insurance Rate Map panel 756 (map number 08041CO7556),
effective date of March 17, 1997, published by the Federal Emergency Management
Agency. The East Fork Sand Creek is located immediately northwest of Filing 4 and will
be improved to stabilize flows in the channel concurrently with the development of Filing
4. The proposed improvements to the channel will contain the 100-year storm event.
Land for the East Fork Sand Creek channel will be dedicated to El Paso County as part of
the platting process for Claremont Ranch Filing 6. The platting of Filing 6 will occur
concurrently to the development of Filing 4. The analysis and channel design for the
channel improvements are included in this Final Drainage Report for Claremont Ranch
Filing 4.

5. Surrounding Developments. Filing 2 of Claremont Ranch borders the site to the north and
is currently completing construction. Filing 2 consists of 154 single-family residential
units and 0.88 acres of open space. Filing 3 consists of 141 single-family residential units
and 1.14 acres of open space and is the initial stages of construction. Filing 4 consists of
142 single-family residential units, 5.39 acres of multi-family residential units, 7.92 acres
for a school site and 4.14 acres of open space. Filing 7 is not yet developed.

C.  Property Description
1. Drainage Area. The proposed Claremont Ranch Filing 4 development is 48.86 acres. In
addition, approximately 5.39 acres of off-site drainage will flow through the site from
Filing 3 onto Woodpark Drive. See Sub-Basin Description for more information.
2. Ground Cover. The existing site is an open, undeveloped field with native grass.

S55A4 Matrix Desion Grom n Page 2
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Proposed Land Use. Land use will be primarily for single-family residential property,

with some multi-family land, as well as a future school site.

4. Soils. Soils on the site are sandy with rapid infiltration with Hydrologic Groupings of
either type A or B soils. The Soil Conservation Service has classified the majority of the
site as Blakeland loamy sand formed from alluvial and eolian material with a Hydrologic
Grouping of A for all runoff calculations. Permeability is rapid, surface runoff is slow,
and the hazard of erosion is moderate. There are smaller areas of Blendon sandy loam
with a Hydrologic Grouping of B. To calculate the peak runoff rates for the site,
Hydrologic Group “B” has been assumed to exist across the site.

S. Utilities. There is a 100’ easement for existing high voltage power lines that run southeast

through Filing 4. There are two existing power poles located within the boundaries of

Filing 4, and each will remain in place in their existing locations during and after

construction. Through Filing 4, two parallel gas easements exist, sharing a common

easement line. One easement is 25’ in width, and the second is 50’ in width for a total of

75’. Two existing cross-country gas lines exist in the easements, and will remain in

place.

Il. DRAINAGE BASINS AND SUB-BASINS

-.n a.

A. Floodplain Development

The Lower East Fork of Sand Creek exists immediately northwest of proposed Filing 4. The
hydrology for the Sand Creek Basin has been previously analyzed within the Sand Creek
Drainage Basin Planning Study and Preliminary Design Report; City of Colorado Springs, El
Paso County, Colorado (DBPS), prepared by Kiowa Engineering Corp., revised March 1996.
This Planning Study is the guiding document for drainage improvements for the entire Sand
Creek Basin, and has been formally accepted by the County of El Paso, as well as the City of
Colorado Springs.

The DBPS has identified regional detention ponds will be constructed by others north
Constitution Avenue as significant upstream development occurs within the Basin. The
detention ponds will be located approximately 2 mile to the north of Filing 4. Peak anticipated
flow rates through the Lower East Fork Sand Creek channel per the DBPS are as follows:

DBPS EAST FORK SAND CREEK HYDROLOGY

Storm Event Current Future Future with
Conditions Conditions Improvements
(cfs) (cfs) (cfs)
Lower East Fork
Sand Creek
10-Year 650 6,100 1,790
100-Year 3,750 14,000 3,310

A Conditional Letter of Map Revision (CLOMR) has been obtained from the Federal Emergency
Management Agency (FEMA) for the construction of thannel improvements adjacent to Filing 4.
FEMA has conducted an earlier hydrologic study of the area as part of the Flood Insurance Rate

beeic . . N Page 3
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Mapping program. The earlier study assumed no upstream detention would occur within the
basin, and has established design flows to be used for the proposed channel based upon a
regression analysis done by Michael Baker, Inc.:

FEMA EAST FORK SAND CREEK HYDROLOGY
100-Year Flow (cfs)
Lower East Fork Sand Creek 4,500

The regression analysis assumes no upstream detention with the drainage basin in its current state
of development. Due to the fact it is currently unknown when the regional detention ponds will
be constructed, FEMA is requiring the proposed channels be designed assuming the above listed
flow rate. FEMA has indicated that if conditions change in the immediate future and the regional
detention ponds are constructed prior to the channel improvements, a permit may be submitted
calling for the reduced flow rates. Due to the unknown timing of the detention pond
construction, the proposed channel will be designed based upon the flows determined by FEMA.
When the regional detention ponds are eventually constructed, the changed conditions will not
adversely impact the channel design due to the fact flows through the Lower East Fork will be
reduced.

It should be noted that the development of Filing 4 will not have a significant impact to the peak
discharges in the Lower East Fork channel. The time of concentration for the development is
significantly less than that of the entire Sand Creek Basin, with peak runoff rates from the site
occurring much sooner than the peak flow rate through the channel.

B. Lower East Fork Sand Creek Channel Improvements

As part of the development for Filing 4, as well as future development of Claremont Ranch
Filing 6 to the northwest, channel stabilization is required. The channel improvements will be
constructed as a part of the construction activities associated with Filing 4. The land dedication
for the channel improvements will be granted as part of the platting process for Filing 6.

A proposed bridge will be constructed to extend Riverwalk Parkway from Filing 4 to Filing 6.
The bridge is in its initial stages of design. Final design considerations for the bridge that may
impact the Lower East Fork Sand Creek will be analyzed in the final design report prepared for
the bridge. In attempt to provide some additional protection for the bridge, a drop structure is
proposed approximately 50’ downstream of the future bridge location. The drop structure will
provide additional channel stabilization in that area.

The proposed improvements will accommodate the 100-year storm event. The channel will have
riprap side armoring, a drop structure, and check structures to stabilize flows, and avoid channel
bottom degradation. The banks of the channel will be buried with topsoil and reseeded with
native grasses. General design considerations for the riprap armoring along the channel banks
include providing adequate bedding for the long-term stability of the riprap erosion protection.
Lack of adequate bedding is often times attributed to the riprap failures. The two types of
bedding commonly used in the design of a channel are (1) a granular bedding filter or (2) filter
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.\ fabric. Prior design of the Upper Tributary of Sand Creek has provided a granular bedding filter
(4 of Type I bedding under 4” of Type II bedding for Type “L” niprap) per design requirements
for fine grained soils as given in the Urban Storm Drainage Criteria Manual, Volume 1. To
remain consistent with prior construction documents, a layer of granular bedding has been
specified to help stabilized the proposed riprap. As an alternative, filter fabric has also been
specified. If filter fabric is utilized, a 4” layer of sand will need to be place over the filter fabric
to protect the fabric during the placement of the riprap. See Appendix E for final details of the
channel bank.

In addition to providing proper bedding for the riprap, the armoring of the channel banks will
also extend down below the channel thalweg far enough to prevent scouring during the major
storm event. The Urban Storm Drainage Criteria Manual recommends the riprap blanket needs
to extend down below the channel invert a minimum of three feet, and the blanket thickened.
The proposed 3:1 side slopes of the channel will provide a stable slope for the riprap (riprap can
be placed on side slopes up to 2:1 per the Urban Storm Drainage Criteria Manual), and
combined with the above mentioned design parameters, the bank will be stabilized to prevent a
bank failure during the major storm event.

- B am am mm

¢

All proposed drop and check structures will have trickle channels to promote a low flow path for
runoff toward the center of the channel cross section. A 15’ maintenance road will be provided
along the channel banks to provide vehicle access along the entire length of the channels.

C. Floodplain Development and Channel Improvements

This site is shown on Panel 756 of the Flood Insurance Rate Map (FIRM) for El Paso County,
dated March 17, 1997. See Appendix A. Claremont Ranch Filing 4 is not located within any
designated 100-year floodplains. Lower East Fork Sand Creek channel improvements will be
constructed concurrently with Filing 4 and will be platted as part of future Claremont Ranch
Filing 6. As stated above, a Conditional Letter of Map Revision (CLOMR) has been approved
by FEMA for the channel improvements. See Appendix B. The bridge across Sand Creek
between Filings 4 and 6 will also be built concurrently with Filing 4.

D.  Sub-Basin Description

In general, the existing natural topography around the Claremont Ranch development has a high
point at the intersection of Constitution Avenue and Highway 24. Constitution Avenue is graded
at 2 to 4% slope to East Fork Sand Creek. Highway 24 located to the east is graded at 2 to 5%
and declines to the south.

Filing 4 is completely undeveloped pastureland with short grasses. Existing runoff conditions
are shown on the Existing Drainage Map in the fold-out pocket and the hydrology for existing
conditions is shown in tables in Appendix C for the 5 and 100-year storm events. Major basin
delineations divide the site into runoff tributaries to East Fork Sand Creek (Basin Label “SC”),
Jimmy Camp Creek (Basin Label “JC”), and water that is retained on-site (Non-Tributary Basin
Label “NT”).
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The proposed development will include intenal local roads which have been generally aligned
parallel with the contours to collect stormwater runoff, and spine local roads which generally run
perpendicular to the contours to convey the stormwater to the major drainageway. These spine
roads will be the primary conveyors of stormwater drainage by utilizing storm drain pipes in the
roadway and by curb & gutter in the street section in accordance with Drainage Criteria for initial
and major storms. These spine roads determine the proposed outfall locations into the East Fork
Sand Creek. Storm drainage from Filing 4 will outfall into East Fork Sand Creek at 2 locations:
from the north cul-de-sac on Tee Post Lane and along the boundary between Filing 4 and the
Sand Creek channel in the existing electrical easement.

lll. DRAINAGE DESIGN CRITERIA

A.  Regulations

This report adheres to the City of Colorado Springs & El Paso County Drainage Criteria Manual,
dated November 1991 and the El Paso County Department of Transportation Subdivision Criteria
Manual, dated June 1981. This are has been previously studied as part of earlier studies: DBPS
for Sand Creek by Kiowa Engineering and the MDDP for Claremont Ranch by Matrix Design
Group. This Preliminary Drainage Report incorporates the recommendations and requirements
as given in the above listed studies. For more information, see the Resources section of this
report.

-‘---,'-
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B.  Development Criteria

Inlets will be placed in the street section where the street capacity is exceeded in the initial storm.
The Criteria allows for no curb overtopping for an initial storm event.

C.  Hydrologic Criteria

Hydrologic analyses of the project drainage have been performed using the Rational Method in
accordance with the Criteria Manual for basins less than 100 acres. Rainfall intensity frequency
values are from the Drainage Criteria Manual.

The design storm events are:

» Initial Storm =5-year storm
» Major Storm = 100-year storm.

Runoff coefficients have been determined using coefficients from the County-approved
Claremont Ranch Filing 2 Final Drainage Report, and Table 5-1 in the County Drainage Manual

(9/30/90).

D. Waivers From Criteria
No waivers from the drainage standards are proposed.
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IV. EXISTING DRAINAGE CONDITIONS

A. Basins

Currently the southeast corer of Filing 4, along with southwest comer of Filing 3, drains into a
sump adjacent to Highway 24. This water, designated as basin NT-4 on the Existing Drainage
Conditions Map, does not drain off the site. When Filing 4 is graded, water from this basin will
drain southwest along Woodpark Drive, where it will be collected by inlets and conveyed via
storm sewer to the storm main in Meadowbrook Parkway.

Basin JC-1, the majority of the Filing 4 frontage on Highway 24, is historically conveyed to
Jimmy Camp Creek under the highway through a 24” RCP pipe. This drainage pattern will be
maintained, but the area that drains to this pipe will be carefully calculated to avoid overtopping
Highway 24 or flooding the multi-family site during major storms.

The southwest comer of Filing 4, designated as basin JC-2, drains south onto Filing 7 and
subsequently drains to Jimmy Camp Creek. This pattern will be reversed, causing flows from
this corner of Filing 4 to drain north along Tee Post Lane to Meadowbrook Parkway.

The drainage patterns for basin SC-4 will be maintained. This basin encompasses the majority of
Filing 4, which drains north toward East Fork Sand Creek. This entire area will drain toward
Meadowbrook Parkway, feeding into the storm mains which discharge into the creek.

A small portion of Filing 4 drains into basins SC-2 and SC-3. These land areas will maintain
historic drainage patterns and drain to Meadowbrook Parkway for collection and discharge.

Design 100-Year
Point Contributing Drainage Basins Area (AC) {10-Year (cfs) (cfs)
1 0S-1, SC-1 312.15 63.4° 83.4**
2 SC-2 47.90 26.3 53.6
3 SC-3 10.83 323 65.8
4 SC-4 24.65 12.9 27.6
5 NT-1, NT-2, NT-3 52.97 25.2 52.8
6 NT-4 6.04 5.3 11.2
7 JC-1 21.07 11.6 24.7
8 JC-2 5.04 3.5 5.4
o* East Fork Sand Creek 20.2 sq mi 650 3750
10* Tributary East Fork Sand Creek, OS-1A | 0.5 sq mi 45%* 45%*
11* Sub-Tributary East Fork Sand Creek 5.9 sq mi 280 1400
57* Upper East Fork Sand Creek 13.8 sq mi 550 2400

Figure 1. Existing Drainage Hydrology Summary (from the Claremont Ranch MDDP)

*=Hydrology per the "Sand Creek Drainage Planning Study" by Kiowa Engineering.
**=Discharge limited by existing 30" RCP. Excess overflows into Upper East Fork Sand Creek.
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B. Existing Channel Conditions

The East Fork Sand Creek channel is currently being improved upstream of Filing 4.
Improvements adjacent to Filing 4, as well as the bridge to Filing 6, wili be constructed
concurrently with Filing 4 development. Final design considerations for the bridge will be
presented in the Final Drainage Report for Claremont Ranch Filing 4.

V. DRAINAGE FACILITY DESIGN

A.  General Concept

Development of Filing 4 shall generally maintain historic drainage patterns to East Fork Sand
Creek. In general, developed flows shall be conveyed north and west across the site via curb and
gutter, and storm sewers ultimately discharging into East Fork Sand Creek. The storm sewers
will convey the initial storm event, with inlets placed to keep stormwater from overtopping the
curb during an initial event or at intersections where cross flow is not desirable. Inlets will
capture the initial stormwater event without bypass flow. Flows that are in excess of the initial
storm event shall be conveyed within the street section, and discharged to East Fork Sand Creek.

The proposed roadways will include 6-inch mountable curb where residential development will
front the streets. Meadowbrook Parkway and Brookings Drive are the exceptions, which will
include 6-inch vertical curb where driveways are not proposed. Local streets can be inundated to
a depth of 6-inches at the gutter flow line during the initial storm event, and to a depth of 12-
inches at the gutter flow line during the major storm event. Street cross sections are 35-foot
wide, back of curb to back of curb, for local streets, and 40-foot wide, flowline-to-flowline, for
spine local streets. See Appendix D for street capacity calculations.

B.  Specific Details

Generally drainage sub-basins are designated according to their proposed outfall. Drainage sub-
basins which flow into the Filing 2 are designated by C, the designation D indicates sub-basins
flowing to the outfall north of Brookings Drive, and the designation E indicates sub-basins
flowing to the outfall north of Tee Post Lane. Table 1 shows acreage and approximate location
of each drainage sub-basin.

Water from Filing 4 flows into two drainage basins: Sand Creek and Jimmy Camp Creek. The
majority of runoff will flow toward Meadowbrook Parkway where it will be discharged to East

Fork Sand Creek.
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Basin General Location Area
(Acres)

C-13 Northeast edge of property, adjacent to Filing 3 6.67
C-15A Northeast edge of property, adjacent to Filing 2 1.23
C-15B Northeast edge of property, adjacent to Filing 2 1.69
C-15C Northeast edge of property, adjacent to Filing 2 0.36
D-1 North side of Meadowbrook, east of Brookings 0.81
D-2 Between Plower and Hames along Meadowbrook 1.94
D-3 Between Hames and Brookings along Meadowbrook 3.13
D-4 South side of Woodpark 1.46
D-5 Southeast comer of school site, adjacent to Filing 3 2.10
D-6A South side of Hames and west side of Lattern 1.07
D-6B South side of Hames and east side of Lattern 0.52
D-7 Between Lattern and Brookings along Woodpark 0.71
D-8 North side of Woodpark 2.72
D-9 South side of Hames from Lattern to Filing 3 0.81
E-1 North side of Meadowbrook, Brookings to Riverwalk 0.97
E-2 North side of Meadowbrook, Riverwalk to Tee Post 0.67
E-3 North cul-de-sac of Tee Post 0.85
E-4 Adjacent to Filing 7, north of Tee Post 0.25
E-5 Tee Post continuation to Filing 7 0.19
E-6 North side of Multi-family site 241
E-7 South side of Meadowbrook, Brookings to Tee Post 3.59
E-8A North side of Postrock, Riverwalk to Tee Post 0.51
E-8B North side of Postrock, Brookings to Riverwalk 1.07
E-9 West side of Tee Post, from Meadowbrook south 1.32
E-10 Multi-family to Postrock along Tee Post 2.79
E-11 Adjacent to Filing 7, south of Tee Post 091
O-1 Adjacent to channel, east of Riverwalk 1.71
0-2 Adjacent to channel, west of Riverwalk 0.95

Table 1. Summary of Sand Creek Drainage Sub-basins

1. Sand Creek Drainage Basin

Drainage basins C-15B, and C-15C flow to new inlets on Meadowbrook Parkway just south of
the boundary of Filing 2. These inlets connect into the existing storm sewer system in Filing 2
and discharge into Sand Creek. The drainage system in Filing 2 was designed to capture flows
from this area. In order not to exceed Filing 2 street or inlet capacity, inlets 1 and 2 were
designed on Meadowbrook Parkway adjacent to the boundary of Filing 2. Pipe capacity and
hydraulic grade line calculations show at least 30 cfs of additional capacity in the Filing 2 storm
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sewer system in addition to the expected flows from Filing 4. Therefore, the Filing 2 storm
sewer system has enough capacity to accept the flows from Filing 4. Refer to the Claremont
Ranch Filing 2 Final Drainage Report for more information.

C

A proposed temporary drainage swale will run along the eastern edge of the existing gas
easement to drain undeveloped flows from the school site away from the home sites at the
eastern edge of the Plower Court and south along the gas easement. Water collected in the swale
will be discharged into the Filing 2 storm sewer system via a flared end section. See the
Appendix for swale, culvert and riprap calculations. Flows from the majority of the site will
flow into the drainage swale and subsequently into the flared end section. Discharge from the
southeast portion of the site will flow into Hames Drive and be captured by the Filing 4 storm
sewer system. A storm sewer system will be installed in the future to capture flows from
portions of the school site. A storm sewer stub out will be provided from Hames Drive to allow
future extension of the system to capture flows from the school building pad and parking lot.

The flared end section for the school site will tie into the Filing 2 storm sewer system in existing
manhole 4 along Meadowbrook Parkway (see Claremont Ranch Filing 2 construction drawings).
At least until the school site is developed, drainage from basin C-13 will be collected in the
flared end section at this point. A site-specific drainage report will be required for the school
site.

Drainage basin C-15A flows onto Meadowbrook Parkway in Filing 2 and is collected by the
Filing 2 storm sewer system.

A 10’ inlet on Meadowbrook Parkway collects flow from drainage basin D-2. Flow from basin
D-5 is collected by a 10’ sump inlet on the north side of Hames Drive between Pinyon Jay and
Lattern Court. Drainage basin D-5 was calculated Flow from this inlet collects in a storm sewer
system which travels down Lattern Court. Drainage from basin D-3, on the south side of Hames
Drive flows around the corner and south on Meadowbrook Parkway.

Flow from Filing 3 is collected on Woodpark Drive just south of the boundary of Filing 3. Until
the Filing 4 storm sewer system is complete, drainage from Filing 3 will be collected in a
temporary retention pond at the beginning of construction on Woodpark Drive. Refer to
Claremont Ranch Filing 3 Final Drainage Report for retention pond calculations. Drainage
basin D-6 flows down Lattern Court and is collected by two inlets at the intersection with
Woodpark Drive. Basins D-4, D-7 and D-8 discharge flow along Woodpark Drive to be
collected by inlets at the intersection with Brookings Drive.

The Brookings Drive storm sewer connects to the line in Meadowbrook Parkway carrying flows
from basins D-2 and D-3. These lines connect into a 36” storm sewer which outfalls into East
Fork Sand Creek.

The southwest half of Filing 4 also flows toward Meadowbrook Parkway to be discharged into
East Fork Sand Creek. The multi-family site along Highway 24 drains into a flared end section at
the northwest corner of the site. This flared end section which provides a connection for the
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future multi-family site storm sewer system, feeds into a 24” storm sewer pipe in Postrock Drive.
Two inlets at the intersection of Postrock Drive and Tee Post Lane pick up the flow from basins
E-8A and E-10. This accumulated flow is carried toward Meadowbrook Parkway in a 30” storm
sewer in Tee Post Lane.

Flow along Meadowbrook Parkway south of Brookings Drive is partially collected by a 20’ at
grade inlet just east of Riverwalk Parkway. The remaining flows from basin E-1 turn towards the
bridge on Riverwalk Parkway and are collected by a pair of inlets just before the bridge and
discharged into East Fork Sand Creek.

Basins E-7, E-8B, E-9, and E-2 are collected in the three inlets at the intersection of
Meadowbrook Parkway and Tee Post Lane. The storm sewers from these roads join and flow
north in Tee Post Lane. Flows from the Tee Post cul-de-sac are collected in a 5° inlet. These
accumulated flows are discharged to East Fork Sand Creek from a 36” pipe.

2. Jimmy Camp Creek Drainage Basin
The boundary of Jimmy Camp Creek Drainage Basin is on the south side of Highway 24,
therefore it is not within the boundary of Filing 4. Flows from the south edge of Filing 4 follow
historic conditions and drain under Highway 24 into the Jimmy Camp Creek Drainage Basin.
Drainage sub-basins F-1A, F-1B, and F-2 contribute to the Jimmy Camp Creek Drainage Basin
with 5 and 100-year flows remaining at or below historic levels.

Basin General Location Area
(Acres)

F-1A Adjacent to Highway 24, east of Brookings 1.82

F-1B Intersection of Brookings and Highway 24 0.29

F-2 South side of Multi-family site 3.24

Table 2. Summary of Jimmy Camp Creek Drainage Sub-basins

Drainage from the rear of houses on the south side of Woodpark Drive (sub-basin F-1A) flows
into a drainage swale along the southern property line of Filing 4. This swale carries the flows
underneath Brookings Drive, through a proposed culvert, onto the Filing 4 multi-family site
where the flows are carried underneath Highway 24 through the existing 24” culvert.

Drainage sub-basin F-1B encompasses the southwest side of Brookings Drive south to Highway
24 from the highpoint, as well as the northeast side of Brookings Drive from Woodpark Drive
south to Highway 24, for a total of 0.45 acres. The flows from this sub-basin flow through
openings in the Brookings Drive curb just north of Highway 24, entering the drainage swale that
directs flows to drainage sub-basin F-2 for conveyance beneath Highway 24 to Jimmy Camp
Creek.

Flows from the southeast corner of the Filing 4 multi-family site, which composes drainage sub-
basin F-2, flow to Jimmy Camp Creek through the existing 24” culvert. The multi-family site
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will require its own drainage report to ensure that County standards for drainage are met when
that site is developed.

3. Inlet Design

Proposed inlets are shown on the Proposed Drainage Map. The northeast half of Filing 4 is
discharged to Sand Creek north of Meadowbrook Parkway along Brookings Drive. The
southwest half of Filing 4 drains to Meadowbrook and Tee Post Lane, where it flows north along
Tee Post to be discharged to Sand Creek. A small amount of runoff is discharged from inlets just
south of the bridge to Filing 6. Inlet capacity calculations were prepared using spreadsheets
available from Urban Drainage. All inlets accommodate the 100-year stormwater flowrate.

4. Storm Sewer Design

Inlets #1 and 2 are connected via an 18” RCP pipe, and connect to the existing Filing 2 storm
sewer system the same way. Flow from inlet #3 is carried by an 18 RCP pipe until it connects
to the 187 and 24” RCP laterals from inlets #4 and S respectively, where it is conveyed via 24”
RCP pipe to join the storm sewer system in Brookings Drive. Inlets #6 and 6A connect to inlet
#9 via 18 and 24” RCP pipes respectively. Flows from inlet #8 are conveyed into inlet #9 through
a 24” RCP pipe. The 30” pipe from inlet #9 connects to the 18” pipe from inlet #7 and these
flows are carried in a 30” RCP pipe until the 18” RCP laterals from inlets #10 and 11 contribute
to the Woodpark Drive storm system. A 36" RCP pipe transports these flows to manhole #3
where they are conveyed through a series of 36” pipes northwest, combining with flows from
Meadowbrook, and are released into East Fork Sand Creek. Flared end section #2 from the
school site connects into the existing Filing 2 storm sewer system through a 30" RCP pipe.

The southern storm system starts at the flared end section that collects flows from the multi-
family site. These flows are conveyed via an 18" RCP pipe to join the 18” RCP laterals from
inlets #17 and 18. A 24” RCP pipe transports these flows to manhole #22 where they are
conveyed along Tee Post Lane in a 30” RCP pipe. Flows from inlets #15 and 19 join the system,
as well as an 18" RCP pipe with flows from Meadowbrook including inlets #14 and 16. These
combined flows are conveyed north along Tee Post Lane via 36” RCP pipe, through inlet #20, to
an outfall on East Fork Sand Creek.

C. Cost Estimate
See the Appendix for the cost estimate of proposed storm facilities.

D. Drainage and Bridge Fees

The site has not been platted previously and is subject to the County Drainage Fee based upon
imperviousness of the site plan and the fee per impervious acre assessed for the specific drainage
basin ($15,000 per acre for Sand Creek). Based on survey information, the Jimmy Camp Creek
Drainage Basin boundary runs along the opposite side of Highway 24 from Claremont Ranch.
However, Filing 4 Multi-Family is discharging to the Jimmy Camp Creek Basin and the
developer will pay drainage fees to that basin. In addition, the developer is also expected to pay
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the County Bridge Fee based upon imperviousness of the site plan and the fee per impervious
acre assessed for the specific drainage basin ($1,336 per acre for Sand Creek). The total fees
anticipated for Filing 4 are summanized below. (See detailed fee calculations at the end of this
report).

2003 Fee Sand Creek Jimmy Camp Creek

Per Impervious Acre | Per Impervious Acre
Drainage Fee $15,000.00 $8,166.00
Bridge Fee $1,336.00 $296.00

Table 3. Summary of Drainage and Bridge Fees by Drainage Basin

Sand Creek Basin drainage fees do not exceed the reimbursable basin construction costs.
Therefore, no drainage fees are due for Sand Creek drainage basin with the platting of Filing #4.
However, drainage fees are due for Jimmy Camp Creek drainage basin. See the Cost and
Drainage Fee Estimate for drainage fee calculations.

The following Drainage and Bridge Fees are due with the Platting of Filing 4:

Basin Drainage Fees | Bridge Fees
Sand Creek $ 0.00 $ 26,105.00
Jimmy Camp Creek $ 17,312.00 $ 628.00

VI. CONCLUSIONS

A. Compliance with Standards
The proposed Claremont Ranch Filing 4 drainage system complies with the City of Colorado

Springs & El Paso County Drainage Criteria Manual, dated November 1991 and the El Paso
County Department of Transportation Subdivision Criteria Manual, dated June 1981.

B.  Drainage Concept

L. The public storm sewer collection system within the Claremont Ranch is designed to
convey the 5-year storm event. Runoff in excess of a 5-year event (up to 100-year event)
will safely be conveyed in the street system in accordance with the allowable capacity for
major storms.

2. East Fork Sand Creek will be the major drainageway receiving runoff from the Filing 4
site in accordance with historic drainage patterns.

3. Site detention will not be required. Regional detention is provided on the East Fork Sand
Creek in accordance with the Master Plan by Kiowa Engineering. Regional detention
facilities are planned upstream of the subject property, north of Constitution Avenue.
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Claremont Ranch Filing #4

El Paso County
Drainage and Bridge Fee Calculations
Basin Basin
2003 Fee Sand Creek Jimmy Camp Creek
Per Impervious Acre | Per Impervious Acre
Drainage Fee $15,000.00 $8,166.00
Bridge Fee $1,336.00 $296.00
Drainage Bridge Total
Impervious Area Fees Fees Fees
(from Worksheet "C" Values) Due
Claremont #4:
Jimmy Camp Creek 2.12 3 17,312.00 | $ 628.00 17,940.00
Sand Creek 19.54 $ 293,100.00 | $ 26,105.00 319,205.00
Subtotals $ 310,412.00 { § 26,733.00 337,145.00

E
3

18" RCP (feet)
24" RCP (feet)
30" RCP (feet)
36" RCP (feet)
Storm Manhole
5’ Inlet

10 Inlet

15’ Inlet

20’ Inlet
Concrete Plug
18" Flared-end section
Total

Unit Cost

35.00
45.00
55.00
75.00
3,750.00
3,725.00
4,600.00
7,300.00
8,100.00
500.00
1,800.00

BN AN NN DD

Construction Cost Estimate for Public Facilities--Sand Creek Basin !Nonwimbursablel

Quantity Total Cost
2365 $ 82,775.00
655 $ 29,475.00
500 $ 27,500.00
1300 $ 97,500.00

28 $ 105,000.00
7 $ 26,075.00
17 $ 78,200.00
3 $ 21,900.00
1 $ 8,100.00
1 $ 500.00
1 $ 1,800.00
Ls 478,825.00 |

l Construction Cost Estimate for Public Facllltles-—dimm¥ Camg Creek Basin !Non-felmbursable! |

ltem Unit Cost Quantity Total Cost
24" RCP Fiared End Section (each) $ 1,400.00 2 $ 2,800.00
24" RCP (feet) $ 45.00 85 $ 3,825.00
Riprap Pads (CY) 3 40.00 23 $ 920.00
Total Ls 7,545.00 |
| LOWER EAST FORK CHANNEL IMPROVEMENTS — SAND CREEK BASIN (REIMEW!SABLE) 1
ltem Unit Quantity Unit Cost Total Cost
Channel Cross-Section Lin. Ft, 1850 $145.00 $268,250.00
Check Structures Each 1 $35,000.00 $35,000.00
Drop Structures Each 2 $65,000.00 $130,000.00
Total [ $433,250.00]

Drainage Basin

Required Drainage

Basin Improvement

Difference Between
Improvement Costs

-(

Fees Construction Costs N
and Drainage Fees
Sand Creek $293,100.00 $433,250.00 -$140,150.00
Jimmy Camp Creek $17,312.00 $0.00 $17,312.00
Drainage Fees Due for Filing #4:] $17,312.00

S$:\02.030.019((4-SF)\Drainage\{DrainageFees.xls]impact Fee

By: Angela Howard

Project: Claremont Ranch Filing # 4

Printed:

6/17/2003 12:53



Claremont Ranch Filings #1-5

El Paso County
Overall Drainage Fee Calculations

Sand Creek Sand C reek
Sub Tributary
- . . improvement
Filing Required Drainage Fees . Improvement
Construction )
Construction
Costs
Costs
1 $316,744.50] $376,000.00 $0.00
2 $197,274.00f $355,850.00 $0.00
3 $200,700.00 $0.00 $0.00
4 $293,100.00 $0.00] $433,250.00
5 $140,285.00 $0.00] $517,145.00
Sub-totals: $731,850.00] $950,395.00
Totals: $1,148,103.50 $1,682,245.00

Drainage Fees Due for Filing #4:]

$0.00

Developer can use difference between reimbursable construction costs
and required drainage fees for credits to be applied toward future basin
drainage fees or can apply for reimbusement from basin.

Prepared By: Angela Howard
$:\02.030.019((4-SF)\Drainage\[DrainageFees.x!s]impact Fee
5/14/03 11:40 AM

See section 5D in the Final Drainage Report for more information
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Federal Emergency Management Agency
- Washington, D.C. 20472 | /OV {,
7

JAN282002 - 5

- 0
CERTIFIED MALL © INREPLY REFERTO: [’/\ f(
" RETURN RECEIPT REQUESTED | Case No.: ‘01-08-259R
Tom Huffman, D.D.S. = - Community: ElPaso County, CcO .
- Chairman, El Paso County : Community No.: 080059
Board of Commissioners _ ‘ _
27 East Vermijo Avenue, Third Floor ‘ 104

Colorado Springs, CO 80903-2208
Dear Dr. Huffman:

This responds to a request that the Federal Emergency Management Agency (FEMA) comment on the
effects that a proposed project would have on the effective Flood Insurance Rate Map (FIRM) and Flood
Insurance Study (FIS) report for El Paso County, Colorado and Incorporated Areas, in accordance with
Part 65 of the National Flood Insurance Program (NFIP) regulations. In a letter dated June 1, 2001,

Mr. Robert L. Plese, Jr., then Floodplain Administrator, Pikes Peak Regional Building Department,
requested that FEMA. evaluatc the effects that proposed channel i improvements along Sand Creek East
Fork from just upstream of Marksheﬁ'cl Road to just downstream of the confluence with Sand Creek East
Fork Subtributary (the Lower Reach) dnd from just upstream of the confluence with Sand Creek Fast
Fork Subtributary to just downstream of Constitution Avenue (the Upper Reach) and along Sand Cresk
East Fork Subtributary (Subtributary) from its ‘confluence with Sand Creek East Fork to just downstream
of Coastitution Avenue would have on the flood hazard information shown on the effective FIRM and
FIS report. The proposed channel nnprovements consist of channel realignment and channelization. The
proposed channel was designed using the proposed base flood discharge values computed by the
submitted TR-20 hydrologic model, developed based on the Sand Creek Dramage Basin Planning Study
Preliminary Design Report approved by the City of Colorado Springs and El Paso County in 1995. This’
model also incorporated the effects of additional conveyance and detention facilities upstream of
Constitution Avenue. The specific design plans for these proposed detention facilities were not provided
for the review of this CLOMR request. -

Along the Lower Reach, the Special Flood Hazard Area (SFHA), the area that would be inundated by the
flood having a 1-percent chance of being equaled or exceeded in any given year (base flood), is
designated Zone AE, an SHFA where Base Flood Elevations (BFEs) have been determined. Along the
Upper Reach, the SFHA is designated Zone A, an SFHA where no BFEs have been determined. Aleng
the Subtributary, the SFHA is designated Zone AE.

All data required to complete our review of this request for a Condmonal Le*te‘ of Map Revision _
(CLOMR) were submitted with letters from Mr. Plese. .

We reviewed the submitted data a.nd the data used to prepare the effective FIRM for your community and
determined that the propesed project mests the minimum floodplain management cxiteria of the NFIP.
The submitted existing conditions HEC-2 hydraulic computer models, dated May 19, 2001, based on
updated topographic information, were used as the base conditions models in our review of the proposed
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conditions models for this CLOMR requcst. We believe that if the proposed project is constructed as
shown on the topographic work map entitled "Proposed Conditions Floodplain, Claremont West

. CLOMR," prepared by URS Corporation, dated May 22, 2001; the proposed detention facilities upstream

of Constitution Avenue are completed and the data listed below are recexved, a revision to the FIRM
would be warranted ‘ : ‘

The submitted existing condmons hydrauhc models for the Lower Reach and the Subtﬁbutary serve as
the duplicate effective models for this revision request. The discharge values used in the effective FIS
report were used in these models. For the Upper Reach, the submitted ex:stmg conditions hydraulic
mode] used the same discharge values as those in the duplicate effective model for the Lower Reach.
The submitted TR-20 hydrologic model was used to establish the base flood discharge values used in the
proposed conditions HEC-2 hydraulic model. The following discharge values used in the proposed
conditions hydraulic ana]ysxs are based on the condition that the proposed detennon facxlmes upstream

of Consﬁtunon Avenue are in place and ﬁmcnonal

Base Flood Discharee Values With the Proposed Detention Facilities

Drainage Area  Base Flood Discharge

Location - . (square miles) ~+ (cubic feet per

' : ’ ' second - cfs)
Lower Reach - . 02028 - . . 3310
Upper Reach ' . A 1376 0 . 0 2460
Subtributary _ - . o582 . L720

TheLowerReach o - : L | |

F or the Lower Reach, the effective FIS proﬁlc of the base flood 3 was based on 2 HEC-2 hydrauhc :
analysis. A duplicate eﬁectwe IHZC-Z hydrauhc model was used to reproduce thc eﬁ'ecuve FIS base
flood profile. : : : o :

For the Lower Reach, the submmed proposcd condmons HEC-2 hydr:mhc model mcorporated updated

. topographic information, the proposed discharge values, and the proposed channel i improvements. As a

result of the proposed project, the BFEs will decrease compared to the effective BFEs. The maximum
decrease in BFE, 5.5 feet, will occur approximately 420 feet upstream of Marksheffel Road. The widths
of the SHFA 'and the regulatory floodway will decrease compared to the effective SFHA and floodway
widths. The maximum decrease in SFHA width, approximately 90 feet, will occur just upstream of

* Marksheffel Road. The maximum decrease in floodway width, approximately 190 feet, will occur

approximately 1,670 feet upstream of \da.r‘cheﬁ'el Road. The proposed conditions base flcod discharge
will be contamed in the proposed channel. :

. The Uooer Reach

For the Upper Reach, the submitted existing conditions hydraulic analyses established water-surface
elevations (WSELSs) asscc.ated with the base flood.

For the Upper Reacn, the submmed proposed condmons HEC-2 hydraulic mode! mcomomted updated

topographic information, the proposed discharge values, and the provosed caanne! improvements. Asa
result of the proposed project, the base flcod WSELs will increase and decrease compared to the existing
conditions base flood WSELs. The maximum increase in base floed WSEL, 1.3 feet, will occur



approximately 1,230 feet upstream of the confluence with the Subtributary. TI}e maximum decrease in
base flood WSEL, 3.2 feet, will occur approximately 330 feet upstream of the confluence with the |
Submbutary The width of the SFHA will decrease compared to the effective SHFA width. The
maximum decrease in SFHA width, approximately 310 feet, will occur just downstream of Constitution
‘Avenue. - The proposed conditions base ﬂood discharge will be contamed_ mﬁ tho proposod channel.

"The Subtributary

For the Subtributary, the effective FIS profile of the base flood was based on a HEC-2 hydraulic
analysis. A duplicate effective HEC—2 hydraulic model was used to reproduce the effective FIS base
flood profile.

For the Subtributary, the submitted proposed conditions HEC-2 hydraulic models incorporated updated
topographic information, the proposed discharge values, and the proposed channel improvements. Asa
result of the proposed project, the BFEs will decrease compared to the effective BFEs. The maximum -
decrease in BFE, 10.0 feet, will occur approximately 450 feet upstream of the conﬂuence with Sand
Creek East Fork. The width of the SHFA will decrease compared to the effective SFHA width. The
maximum decrease in SFHA width, approxxmately 50 feet, will occur approxxmately 650 fee tupstream
of the confluence with Sand Creek East Fork. The width of the regulatory ﬂoodway will increase in
some areas and decrease in other areas compared to the eﬁ'ectrve ﬂoodway width.- “The maximum
increase in floodway width, approximately 80 feet, will occur approximately 3,450 feet upstream of the
confluence with Sand Creek East Fork. The maximum decrease in floodway vndth, approximately

35 feet, will occur approximately 650 fect upstream of the confluence with Sand Creek East Fork The
proposed condmons base flood dxscharge will be contained in the proposcd channel '

Based on the information provxded with this request, the proposed detentron facdmes upstream of

- Constitution Avenue may not be constructed before or at the same time as the proposed channel

realignment and channelization described in this request. Our review of the dxscharge values used in the
effective FIS and the hydrologlc data submitted to support this request revealed that the followxng table
provides the appropriate dxscharge values for the condition that the proposed detcnnon facilities are not
constructed or functioning. :

Base Flood Dlscharze Va]ues Wrthout the Prooosed Detenhon Famlmes -

Dramage Area s B&_e Flood Discharge

, Location (square miles) (cfs)
LowerReach ' _ S 02028 . .. 4500
Upper Reach : _ . C 1376 0 - 3,500
Subtributary  ° ‘ ‘ : C-ose L 1900

If the proposed detention facilities are not constructed at the same time the proposed reahznment and
channelization of this request is completed, the hydraulic analyses, for as-built conditions, of the base
flood; the floods having a 10-, 2-, and 0.2-percent chance of being equaled or exceeded in any given
year; and the regulatory floodway should te conducxd using the base flocd drscharg“ vahres without
deteation facilities, as hsted in the table above.
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Upon completion of the pmject, your commumty may submlt the data lxsted be]ow and request that we
make a ﬁnal determmanon on revxsmg the eﬁ'ectlve FIRM and FIS report

. Detmled apphcanon and cernﬁcanon forms thch were used in proccssmo th1s request, must be
used for requesting final revisions to the maps. TherefOre when the map revision request for the
area covered by this letter is submitted, Form 1, entitled "Revision Requester and Community
Ofﬁcml Form,” must be included. (A copy of this form is enclosed)

The detailed apphcanon and certification forms listed below may be requm:d if as-built

conditions differ from the prehmmary plans. If required, please submit new forms (copies of
which are enclosed) or annotated copxes of the prevxously submltted forms showmg the revised

information.
Form 3, entitled "Hydrologic Analysis Form”..
" Form 4, entitled "Riverine Hydmulic Analysis Form™

Form 5, entitled "Riverine./Coastal Mapping Form"

Form 6, enntled "Channehmtxon Porm

'Form 7, enntled "Bndge/Culvert Form

,
L

° Eﬁ’ecuve June 1, 2000 FEMA rewsed the fee schedule for revxewmg and } processmo requests for
conditional and final modxﬁcanons to pubhshed flood information and maps “~In accordance with
this schedule, the current fee for this map révision request is $3,400 and must be received before
we can begin processing the request. Please note, however, that the fee schedule is subjectto
change, and requesters are required to submit the fee in effect at the time of the submittal.
Payment of this fee shall be made in the form of a check or money order made payable in U.S.
funds to the National Flood Insurance Program, or by credit card The pavment must be
forwarded to the following address _

Federal Emergency Management Agency
Fee-Charge System Administrator
* P.0.Box3173 '
Memﬁcld, VA 22116-3 173

®  As-built plans, certified by a registered professional engineer, of all pmpoér;d project elements

® A copy of the public notice dism"outéd by your community stating its intent( to revise the
regulatory floodway, or a statement by your community that it has nouﬁed all affected property
owners and affected adjacent jurisdictions

® A letter stating that your community will adopt and enforce the medified regv;imry flocdway,
OR, if the State has jurisdiction over either.the regulatory floodway or its adoption by your ]
community, a copy of your community’s letter to the appropriate State agency notifying it of the
modification to the regulatory flocdway and a.copy of the le*ter ﬁ-om that aoe"cy stating its
approval of the modification
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® Hydraulic analyses, for‘ as-built conditions of the base ﬂood the floods having a 10; 2-, and
0.2-percent chance of being equaled or exceeded in any given year and regulatory floodway if
they differ from the proposed conditions models A

After recexvmg appropriate documentat]on to show that the project has been completed, FEMA will
initiate a revision to the FIRM and FIS report. Because the BFEs would change as a result of the project,
a 90-day appeal period would be initiated, during which community ofﬁcxals and mterested persons may
appeal the revxsed BFEs based on scientific or techmcal data.

The basis of this CLOMR is; in whole or in part, a channel-modrﬁcation/culvert project. NFIP -
regulations, as cited in Paragraph 60.3(bX(7), require that communities assure that the ﬂood-carrym
capacity within the altered or relocated portion of any watercourse is maintained. This provision is
incorporated into your community’s existing floodplain management regulatxons Consequently, the
ultimate responsibility for maintenance of the modified channel and culvert rests wrth your community.

This CLOMR is based on minimum ﬂoodplam management criteria estabhshed under the NFIP. Your
'community is responsible for approving all floodplain development and for ensuring all necessary
permits required by Federal or State law have been received. State, county, and community officials,
based on knowledge of local conditions and in the interest of safety, may set higher standards for
construction in the SFHA. If the State, county, or community has adopted more restrictive or
comprehensive ﬂoodplam management criteria, these criteria take precedence over the mxmmum NFIP
criteria.

If you have any questions regarding floodplain management regulations for your community or the NFIP
in general, please contact the Consultation Coordination Officer (CCO) for your community.
Information on the CCO for your community may be obtained by calling the Director, Mitigation
Division of FEMA in Denver, Colorado, at (303) 235-4830. If you have any questions regarding thxs
CLOMR, pIease call our Map Assxstance Center, toll free, at 1- 877-FEMA MAP(1- 877—336—2627)

Smcerely,

Al L W__-
Max H. Yuan, P.E, P,o_)ect Engineer For:  Matthew B. Miller, P.E., Chief

Hazards Study Branch : - Hazards Study Branch

Federal Insurance and =~ Federal Insurance and
Mitigation Administration Mitigation Administration

Enclosures

cc: Mr. Sean Donohue -

Floodplain Administrator.
Pikes Peak Regiona.l Building Department

Mr. Charies X. Cot.be'n, P.z:
Project Manager
URS Corporation



Claremont Ranch — Filing No. 4
Final Drainage Report June, 2003

APPENDIX C

HYDROLOGIC CALCULATIONS

N

Matrix Design Group, Inc., 2003©



¢

-
-

{ -(- R W NN Ty W .

$:02.030.019((4-SF)\Drainage\\HGL.xIs]FES#1-OUTLET

By: Angela Howard

Project: Claremont Ranch Filing # 4

Printed:

5-Year & 100-Year Storm Runoft

5/14/2003 11:53

"C" Values
. Design Impervious Pervious .
Basin Point Area Area Area Area 5 Composite | 100 Composite
(Acres) (Acres) (Acres) "C* "c"
C-13 6.67 5.08 1.59 0.52 0.62
C-15A 1.23 0.54 0.70 0.52 0.62
C-15B 1.69 0.74 0.96 0.52 0.62
C-15C 0.36 0.16 0.20 0.52 0.62
D-1 0.81 0.35 0.46 0.52 0.62
D-2 1.94 0.84 1.10 0.52 0.62
D-3 3.13 1.36 1.77 0.52 0.62
D-4 1.46 0.64 0.82 0.52 0.62
D-5 2.10 0.91 1.19 0.75 0.80
D-6A 1.07 0.46 0.60 0.52 0.62
D-6B 0.52 0.23 0.30 0.52 0.62
D-7 0.71 0.31 0.40 0.52 0.62
D-8 2.72 1.18 1.54 0.52 0.62
D-9 0.81 0.35 0.46 0.52 0.62
E-1 0.97 0.42 0.55 0.52 0.62
E-2 0.67 0.29 0.38 0.52 0.62
E-3 0.85 0.37 0.48 0.52 0.62
E-4 0.25 0.11 0.14 0.52 0.62
E-5 0.19 0.08 0.11 0.52 0.62
E-6 2.41 1.05 1.36 0.60 0.70
E-7 3.59 1.56 2.03 0.52 0.62
E-8A 0.51 0.22 0.29 0.52 0.62
E-88 1.07 0.47 0.61 0.52 0.62
E-9 1.32 0.57 0.75 0.52 0.62
E-10 2.79 1.21 1.57 0.52 0.62
E-11 0.91 0.40 0.51 0.52 0.62
F-1A 1.82 0.79 1.03 0.52 0.62
F-1B 0.29 0.12 0.16 0.90 0.95
F-2 3.24 1.82 1.42 0.60 0.70
O-1 1.71 0.74 0.97 0.52 0.62
0-2 0.95 0.41 0.54 0.52 0.62
Design 100 Yr. CA
Routing Basins Point Area Area 5 Yr. CA equiv. equiv.
(SF) (AC) "CA" “CA"
DP3=D-2 + D-3 + D-1 3 256262 5.88 2.99 3.49
DP15=D-5+D-6A+D-6B+D-9 15 196173 4.50 2.34 2.79
DP13=DP15+DP16+D-8 13 459853 10.56 5.49 6.48
DP11=DP13+D-4+D-7 11 604011 13.87 7.52 8.85
DP4=DP11+DP3 4 860273 19.75 10.58 12.50
DP19=F-1A+F-1B+F2 19 232845 5.35 3.15 3.67
DP8=E-6+E-10+E-8A 8 248236 5.70 3.16 3.73
DP6=DP8+E-7+E-9+E-8B 6 508924 11.68 6.27 7.44
DP17=E-3+DP9 17 575136 13.20 7.06 8.38
DP9=DP6+E-2 9 538110 12.35 6.62 7.85
5 Impervious "C" 0.90
5 Pervious "C" 0.25
100 Impervious "C" 0.95
100 Pervious "C" 0.35

Note: "C" values are approximate--they are not calculated.
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5102.030.019((4-SF \Drainage{HGL xis|FES#1-OUTLET
By: Angela Howard

Project: Clarermont Ranch Filing # 4

Printed 5§/14/2003 11:53

5-Y ear & 100-Year Storm Runoft

Time of Concentration
- . Tc Check ] ]
m . . ! =
Sub-Basin Data Inmal/Ov(e_;:ia)and Time Pavement Travel Time (Tt) Pipe Travel Time (Tt) Grass Swale Travel Time (Tt) (Urbanized TCT:” FlTncal Remarks
Basins)
B Design | Area fLengtn | Siope |, o | Lengin | Siope | veL | . fiengin | Siope | Vel | fLengn | siope | vt | LTt L::tatlh Lf;(l;g . ,
in Point | qa) | ) | % W | o | s @ | o | s | o | s (miny | LS | 8010 () | (mi)
T3 87 50 00 54 400 200 450. | 150 31 1. T 900 15,00 70.13 10.
CI5A 23 50 .00 54 N I 400 50 ] 631 1.0€ 1.0¢ 450 1250 | 1000 10
C-158 69 50 00 5 180 00 440 0.68 160 |-_500 80 .00 50 0.3 1.0¢ 490 1272 | 1000 10,
C15C 0.36 ) .00 00 150 16 3.70 .68 150__|  3.16.. I 0.68 340 11.89 867 57
oX] 0.81 "aa” 00 00 450 B4 2.80 68 | . 450 | 184" 1 88 540 1522 |_1088 10.7
D2 84 75 00 10.95 500 .20 4.40 88| 500 | 520 160|200 350 071 61 1225 16.81 i3 36
D3 3 ) .00 84 500 87 3.50 14 500.. |, 3.67. 150 2,00 3.00 0.83 7 1200 1667 | 1. ]
D4 46 40 .00 .00 500 75 ) 58 |- 500 75, PR I ; 58 1040 1578 0.
D-5 2.10 80 .00 78 500 .54 .40 .95 500 .0.54 . .95 1060 .89 ..
oA 07 60 00 79 500 65 70 .09 500 | 1.63, 09 1060 89 B 12,
D68 0.52 60 .00 79 500 3 .70 25 500 | 163 - 25 1060 89 0 12
07 0.71 60 00 79 200 74 70 23 | 200 .74 23 260 125 0. 1.4
DA 272 2 .00 00 500 77 70 0t 500 T 150 200 2.00 125 4.34 1190 | 166 3 12.
D 081 4 %) 00 500 50 .70 0 500 00 [ 1040 157, 110 1.
. 0.97 4 .0 00 450 .32 10 .4 450 . 232... .4, 840 15.22 10.4. 0.4
0.67 50 0 94 300 50 10 8 300 | 250 8 650 13.61 10.5 0.6
K 0,85 40 .00 [ 200 .00 4.40 0.7 - 200 .00 .7 440 12.44 76 8
X 0.25 « 00 00 ) - 60 ) 10.22 00 ]
S 19 - 130 84 70 0.80 130 84 80 260 1144 80 0
X a1 ) 00 00 250 00 80 49 250 00 49 540 13.00 49 98
7 59 40 00 00 500 40 10 69 ) 40 150 200 750 100 69 1190 1661 | 1160
E-8A 51 40 .00 00 350 45 1.10 .30 500 2.50 .- .30 890 14.94 1330
£-88 07 40 .00 00 500 50 1.10 58 - 58 540 1300 | 1557
] e 50 00 04 500 .00 2.60 298 800 200 298 050 | 1583 | 1182
0 2.79 0 00 79 500 80 310 2,69 500 280 150 200 250 100 369 210} 1672 | 1348 Y
-11 0.91 50 ,00 .94 o . 0.00 50 1028 B.94 8.9
F-1A 1.82 60 .00 79 - 800 7.80 5.40 247 247 860 1478 | 1228 12.9
F1B 029 £ 00 48 200 200 2.60 118 200 2.00 119 435 12.42 67 8
F-2 324 40 00 00 250 200 2.80 V.49 250 200 149 540 13.00 49
[<X 1.71 75 00 71 0.00 75 10.42 7 )
[¥ 0,95 75 4.00 71 p 0,00 75 10.42 71 7
0.00 0 10.00 .00 .0
CUMULATIVE AREAS FLOWS
WDIV/O! 0.00 | sOIv/l
DP3=D2 + D3 + D1 3 568 136 5.00 325 191 02 05 054 1410
DP15=0-5+D-8A+D-88+0-9] 15 450 157 0.00 570 2.4 81 08 - 0.90 16 64
DP13=DP15+DP 16+0-8 13 1056 6 0.00 ; - 0.00 664
OP11=DP13+D-4+0D-7 1 13.87 8 00Q 180 1.0 827 0.4 0.38 7.0 A
DP4=DP11+DP3 4 19.75 0 0.00 885 228 .| 1085 1.1 1.0 o 8.
DP19=F-1A+F-1B+F2 19 535 .00 0.0¢ 2 12..
DPB=E-6+E-10+E-8A [] 570 1 000 0.0 13 4 13.
DP8=DP8+E-7+E-9+E-8B 6 11.88 1 0.00 275 28 10.90 0.4 0.4; 13 90 13.9
DP17=E-3+0P9 17 1320 1 230 21 13.00 03 . 0.28 14 24 14.2
DP9=DP6+E-2 9 12.35 1 ) 88 12.33 0.0 0.04 13 94 13.9
5.00 000 50
000 0.00 50
2.00 000 500 _|_#OWVII WOIVIO! 0 7000 | #OIV/or | #DIVAI
C5= 0.25
“Ti=(1.87°(1 1-C10)*(LY.5M(s). 33
n (street) 0.018
n (RCP) 0.013
n (grass) 00175
R (streat & pipe) oS

Tc min. of 5 min
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$:\02.030.019((4-SF)\Drainage\(HGL.xIs]FES#1-OUTLET

By: Angela Howard

Project: Claremont Ranch Filing # 4

Printed:

5/14/2003 11:53

5-Year & 100-Year Storm Runoff

Design 5 100 5 Comp. 100
Basin Point Area Te Intensity | Intensity C Comp. C 5Q 100Q

(Acres) (Min.) (In./hr.) (In./hr.) (cfs) (cfs)

C-13 6.67 10.1 4.0 7.0 0.52 0.62 14.0 29.1

C-15A 1.23 10.0 4.1 71 0.52 0.62 2.6 54

C-15B8 1.69 10.0 4.1 7.1 0.52 0.62 3.6 7.4

C-15C 0.36 8.7 4.3 7.5 0.52 0.62 0.8 1.7

D-1 0.81 10.7 4.0 6.9 0.52 0.62 1.7 3.5

D-2 1.94 13.6 3.6 6.2 0.52 0.62 3.6 7.4

D-3 3.13 11.9 3.8 6.6 0.52 0.62 6.2 12.7

D-4 1.46 11.0 3.9 . 6.8 0.52 0.62 3.0 6.2

D-5 2.10 15.7 34 5.8 0.75 0.80 5.3 9.7

D-6A 1.07 129 3.7 . 6.3 0.52 0.62 2.1 4.2

D-6B 0.52 12.0 3.8 .65 0.52 0.62 1.0 2.1

D-7 0.71 11.0 3.9 6.8 0.52 0.62 1.4 3.0

D-8 2.72 12.3 38 6.5 0.52 0.62 5.3 10.9

D-9 0.81 111 39 | 6.8 0.52 0.62 1.7 3.4

E-1 0.97 10.4 40. .1 70. 0.52 0.62 2.0 4.2

E-2 0.67 10.6 40 | “69 0.52 0.62 1.4 29

E-3 0.85 8.8 43 .| 75 0.52 0.62 1.9 3.9

E-4 0.25 8.0 . 44 | 17 0.52 0.62 0.6 1.2

E-5 0.19 5.0 5.0 297 0.52 0.62 0.5 1.1

E-6 2.41 9.5 4.1, 2 0.52 0.62 5.2 10.8

E-7 3.59 1.7 -6, 0.52 0.62 7.2 14.7

E-8A 0.51 13.3 8.2 0.60 0.70 1.1 2.2

E-8B 1.07 13.0 63 ° 0.52 0.62 2.1 4.2

E-9 1.32 11.9 6.6 - 0.52 0.62 2.6 5.4

E-10 2.79 13.5 6.2 0.52 0.62 5.3 10.7

E-11 0.91 8.9 . 7.4 0.52 0.62 2.0 4.2

F-1A 1.82 12.3 3.8 6.5 0.52 0.62 3.6 7.3

F-18 0.29 8.7 4.3 7.5 0.90 0.95 1.1 2.0

F-2 3.24 9.5 4.1 7.2 0.60 0.70 8.0 16.4

0O-1 1.71 8.7 4.3 7.5 0.52 0.62 3.8 7.9

O-2 0.95 8.7 4.3 7.5 0.52 0.62 2.1 4.4

CA(5) | CA(100)

DP3=D-2 + D-3 + D-1 3 5.88 14.1 3.6 6.1 2.99 3.49 10.7 21.2
DP15=D-5+D-6A+D-6B+D-9 15 4.50 16.6 33 5.6 2.34 2.79 9.9 21.4
DP13=DP15+DP16+D-8 13 10.56 16.6 3.3 5.6 5.49 6.48 18.2 36.3
DP11=DP13+D-44D-7 11 13.87 17.0 3.3 5.5 7.52 8.85 24.7 49.0
DP4=DP11+DP3 4 19.75 18.1 3.2 5.4 10.58 12.50 33.8 67.1
DP19=F-1A+F-1B+F2 19 5.35 123 3.8 6.5 3.15 3.67 11.9 23.7
DP8=E-6+E-10+E-8A 8 5.70 13.5 3.6 6.2 3.16 3.73 11.4 23.1
DP6=DP8+E-7+E-9+E-8B 6 11.68 13.9 3.6 6.1 6.27 7.44 224 45.4
DP17=E-3+DP9 17 13.20 14.2 35 6.0 7.06 8.38 25.0 50.6
DP9=DP6+E-2 9 12.35 13.9 3.6 6.1 6.62 7.85 23.7 47.9
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$:\02.030.019((4-SF)\Drainage\[RATIONAL.xIs]Street Capacity
By: Angela Howard
Project: Claremont Ranch Filing # 4

Printed: 5/14/2003 13:43
Street Capacity Analysis Summary
Claremont Ranch Filing # 4
From Capacity Analysis
Design Point Road Section Minor Storm Major Storm
Slope Capacity* Design Q5 Capacity** | Design Q100
(cfs) (cfs)

Plower Ct Local 5.00% 16.5 1.8 160.0 37
Hames Dr at Meadowbrook Pkwy Local 4.11% 15.0 3.6 1451 13.8
Brookings Dr at Meadowbrook Pkwy Local 3.91% 14.6 6.2 141.5 13.7
Riverbend Dr at Meadowbrook Pkwy Local 4.09% 14.9 2.0 1447 4.2
Tee Post Ln.at Meadowbrook Pkwy Local 2.81% 124 2.6 120.0 20.1
Postrock Dr at Tee Post Ln Local 2.49% 11.7 5.3 112.9 12.9
Postrock Dr at Tee Post Ln Local 2.78% 12.3 53 119.3 16.1
Woodpark Dr at Lattern Ct Local 1.77% 9.8 7.4 95.2 27.5
Woodpark Dr at Brookings Dr Local 1.71% 9.7 5.3 93.6 13.7
Brookings Dr at Hwy 24 Local 2.00% 10.4 1.1 101.2 2.0
Hames Dr at Inlets #6 & 6A Local 0.50% 5.2 5.3 50.6 13.9
Lattern Ct at Woodpark Dr Local 1.61% 9.4 21 90.8 4.2
Riverbend Dr at Postrock Dr Local 2.65% 12.0 2.1 116.5 6.2
Meadow Brook Parkway 1 (Filing 2) Spine 2.07% 15.3 3.6 101.8 9.1

Meadow Brook Parkway 2
(Plower Ct) Spine 2.51% 16.9 36 112.1 7.4

Meadow Brook Parkway 3
(Hames Dr) Spine 1.00% 10.7 3.6 70.8 11.6

Meadow Brook Parkway 4
(Brookl&gs Dr) Spine 1.84% 14.5 6.2 96.0 16.9

Meadow Brook Parkway 5
(Riverbend Dr) Spine 2.32% 16.2 7.2 107.8 18.9

Meadow Brook Parkway 6
(Tee Post Ln) Spine 2.32% 16.2 9.2 107.8 21.8
Meadow Brook Parkway 7 (Filing 7) Spine 2.32% 16.2 0.2 107.8 1.1

* Minor Capacity with reduction factor is for one side of the road.
** Major Capacity with reduction factor is for the entire width of the roac

Page 1 Street Capacity
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From Flows From Wier | Adequate

Sump Inlet Location Size worksheet Equation | Capacity?

Q (5 Q (100) | 100 Year | 100 Year
Northeast corner of Hames & Meadowbrook 10 3.6 7.4 21.9 Yes
Northeast corner of Brookings & Meadowbrook 10 6.2 12.7 15.3 Yes
Northeast corner of Tee Post & Meadowbrook 5 1.4 2.9 3.7 Yes
Southeast corner of Tee Post & Meadowbrook 10 7.2 14.7 20.6 Yes
Southwest corner of Tee Post & Meadowbrook 5 2.6 5.4 5.5 Yes
North side of Hames between Lattern & Pinyon Jay 10 5.3 9.7 21.4 Yes
South side of Hames between Lattern & Pinyon Jay 5 1.7 3.4 10.7 Yes
Northeast corner of Lattern & Woodpark 15 8.6 19.7 24.8 Yes
Northwest corner of Lattern & Woodpark 5 2.1 3.0 3.9 Yes
North corner of Woodpark & Brookings 5 1.4 3.0 6.2 Yes
South corner of Woodpark & Brookings 10 5.3 10.8 15.7 Yes
Tee Post cul-de-sac, north of Meadowbrook 5 1.9 3.9 10.7 Yes
North corner of Postrock & Tee Post 5 1.1 2.2 7.9 Yes
South corner of Postrock & Tee Post 10 5.3 10.7 16.5 Yes

By: Angela Howard
Project: Claremont Ranch Filing # 4
Printed:

6/17/2003 14:44
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Project: Claremont Ranch #4

Inlet ID: Meadowbrook Parkway DP 1 — 5 year

Gutter

-— Flow Direction

Deslign information (Input)
Design Discharge on the Street (fromStreet Hy)

Gutter Flow to Design Flow Ratio (fromStreet Hy)
Length of a Single Inlet Unit

Clogging Factor for a Single Unit Inlet

Number of Inlet Units in Curb Opening

Analysis (Calculated)
Total Length of Curb Opening Inlet

Equivalent Slope Se (fromStreet Hy)

Required Length Lo to Have 100% Interception
Clogging Coefficient

Clogging Factor for Multiple-unit Curb Opening Inlet
Effective (Unclogged) Length

Under No-Clogging Condition
Effective Length of Curb Opening Inlet (must bex Lo)
Interception Capacity

Under Clogging Condition
Effective Length of Curb Opening Inlet (must be< Lo)
Interception Capacity

Carryover flow = Qo - Qa =
Capture Percentage for this Inlet=Qa/ Qo =

Inlet.xls, Curb-G

5/14/2003, 9:.07 AM
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Project: Claremont Ranch #4

inlet ID: Meadowbrook Parkway DP 1 — 100 year

L

WP >

< -------

Gutter

Wp

Flow Direction

Design information (Input)
Design Discharge on the Street (fromStreet Hy)

Gutter Flow to Design Flow Ratio (fromStreet Hy)
Length of a Single Inlet Unit

Clogging Factor for a Single Unit Inlet

Number of Inlet Units in Curb Opening

Qo = 1.7 cfs
Eo = . 022
Lu= 10.00 ft
Co= - 0.20

No 1

Analysis (Calculated)
Total Length of Curb Opening Inlet

Equivalent Slope Se (fromStreet Hy)

Required Length Lo to Have 100% Interception
Clogging Coefficient

Clogging Factor for Multiple-unit Curb Opening Inlet
Effective (Unclogged) Length

Under No-Clogging Condition
Eftective Length of Curb Opening Inlet (must bex Lo)
Interception Capacity

Under Clogging Condition
Effective Length of Curb Opening Inlet (must be< Lo)
Interception Capacity

Carryover flow = Qo - Qa =
Capture Percentage for this Inlet=Qa/ Qo =

Intet.x!s, Curb-G

5/14/2003, 9:07 AM
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URB OPENING INLET ON A GRADE =~

Project: Claremont Ranch #4
Inilet ID: Meadowbrook Parkway DP 2 — 5 year

L Wp
<-—-Y‘:p——-><'-——'><———>

Gutter

Design Information (Input)

Design Discharge on the Street (from Street Hy) Qo = 3.6 cfs
Gutter Flow to Design Flow Ratio (fromStreet Hy) Eo = 0.22
Length of a Single inlet Unit lu= - 1500
Clogging Factor for a Single Unit Inlet Co= 0.20
Number of Inlet Units in Curb Opening No = 1

Analysis (Calculated)
Total Length of Curb Opening Inlet

Equivalent Slope Se (fromStreet Hy)

Required Length Lo to Have 100% Interception
Clogging Coefficient

Clogging Factor for Multipte-unit Curb Opening Inlet
Effective (Unclogged) Length

Under No-Clogging Condition
Effective Length of Curb Opening Inlet (must be< Lo)
Interception Capacity

Under Clogging Condition
Effective Length of Curb Opening Inlet (must bex Lo)
Interception Capacity

Carryover flow = Qo - Qa =
Capture Percentage for this Inlet = Qa/ Qo =

Inlet.xls, Curb-G 5/14/2003, 9:08 AM
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Project: Claremont Ranch #4

Inlet ID: Meadowbrook Parkway DP 2 — 100 year

Gutter

Design Information (Input)
Design Discharge on the Street (fromStreet Hy)

Gutter Flow to Design Flow Ratio (fromStreet Hy)
Length of a Single Inlet Unit

Clogging Factor for a Single Unit Inlet

Number of inlet Units in Curb Opening

-

Analysis (Calculated)
Total Length of Curb Opening Inlet

Equivalent Stope Se (fromStreet Hy)

Required Length Lo to Have 100% Interception
Clogging Coefficient

Clogging Factor for Multipie-unit Curb Opening Iniet
Effective (Unclogged) Length

Under No-Clogging Condition
Effective Length of Curb Opening Inlet (must bex Lo)
Interception Capacity

Under Clogging Condition
Effective Length of Curb Opening Inlet (must be< Lo)
Interception Capacity

Carryover flow = Qo - Qa =
Capture Percentage for this Inlet= Qa/ Qo =

Q-co
C%

Inlet.xls, Curb-G

5/14/20083, 9:08 AM



Project: Claremont Ranch #4
Inlet ID: Meadowbrook Parkway Inlet #4 -~ 5 year

Design Information (Input)

Design Discharge on the Street (fromStreet Hy) Qo = 1.7 cfs
Gutter Flow to Design Flow Ratio (fromStreet Hy) Eo= - 0.22
Length of a Single iniet Unit Lu="- 15,00 ft
Clogging Factor for a Single Unit Inlet Cos= 0.20
Number of inlet Units in Curb Opening No = 1

Analysis (Calculated)
Total Length of Curb Opening Inlet

Equivalent Slope Se (fromStreet Hy)

Required Length Lo to Have 100% Interception
Clogging Coefficient

Clogging Factor for Multiple-unit Curb Opening Inlet
Effective {Unclogged) Length

Gh GF W5 SN SN R AN S5 @m

-l e
\ '}

Under No-Clogging Condition
Effective Length of Curb Opening inlet (must bex Lo)
Interception Capacity

Under Clogging Condition

Effective Length of Curb Opening Iniet (must be< Lo) Le
Interception Capacity Qa
Carryover flow = Qo - Qa = Q-co
Capture Percentage for this inlet = Qa/ Qo = C%

\

Inlet xis, Curb-G 5/14/20083, 9:15 AM

G U U an = o . am



PENING INLET ON

Project: Claremont Ranch #4

Inlet ID: Meadowbrook Parkway Inlet #4 — 100 year

L

v"P P A . Tt

Design Information (input)

Equivalent Slope Se (fromStreet Hy)

Required Length Lo to Have 100% Interception
Clogging Coefficient

Clogging Factor for Multiple-unit Curb Opening Inlet
Effective (Unclogged) Length

3

&

Under No-Clogging Condition
Effective Length of Curb Opening Iniet (must be< Lo)
Interception Capacity

Under Clogging Condition
Effective Length of Curb Opening Inlet (must be< Lo)
Interception Capacity

Carryover flow = Qo - Qa =
Capture Percentage for this Inlet = Qa/ Qo =

Design Discharge on the Street (fromStreet Hy) Qo = 35 cfs
Gutter Fiow to Design Flow Ratio (fromStreet Hy) Eo= 0.22
Length of a Single Inlet Unit Lu= 15.00 ft
Clogging Factor for a Single Unit Inlet Co 0.20
Number of Inlet Units in Curb Opening No o1
Analysis (Calculated)

Total Length of Curb Opening Inlet L

C-coeft
Clog

L

Inlet.xls, Curb-G

5/14/2003, 9:15 AM
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Project: Claremont Ranch #4

Inlet ID: Meadowbrook Parkway Inlet #14 -- 5 year

L

Wp P

< -

Gutter

Wp

- Flow Direction

Design Information (Input)

Design Discharge on the Street (fromStreet Hy)
Gutter Flow to Design Flow Ratio (fromStreet Hy)
Length of a Single Inlet Unit

Clogging Factor for a Single Unit Inlet

Number of Inlet Units in Curb Opening

Qo = 2.3 cfs
Eo = 0.22
Llu= 20.00 ft
Co= 0.20

No 1

- e

\.

Analysis (Calculated)
Total Length of Curb Opening Inlet

Equivalent Slope Se (fromStreet Hy)

Required Length Lo to Have 100% Interception
Clogging Coefficient

Clogging Factor for Multiple-unit Curb Opening Inlet
Effective (Unclogged) Length

Under No-Clogging Condition
Effective Length of Curb Opening Inlet {(must bex Lo)
Interception Capacity

Under Clogging Condition
Eftective Length of Curb Opening Inlet (must be< Lo)
Interception Capacity

Carryover flow = Qo - Qa =
Capture Percentage for this Inlet = Qa/ Qo =

Inlet.xls, Curb-G

5/14/2003, 9:21 AM
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Project: Claremont Ranch #4

inlet ID: Meadowbrook Parkway Inlet #14 - 100 year

L

Gutter

Wp NN e 2

/‘ Flow Direction

Design Information (Input)
Design Discharge on the Street (fromStreet Hy)

Gutter Flow to Design Flow Ratio (fromStreet Hy)
Length of a Single Inlet Unit

Clogging Factor for a Single Unit Iniet

Number of Inlet Units in Curb Opening

Qo = 6.3 cfs
Eo = 0.22
Lu= 1 20.00 ft
Co = 0.20

No = 1

Analysis {(Calculated)
Total Length of Curb Opening Inlet

Equivaient Slope Se (fromStreet Hy)

Required Length Lo to Have 100% Interception
Clogging Coefficient

Clogging Factor for Multiple-unit Curb Opening Inlet
Effective (Unclogged) Length

Under No-Clogging Condition
Effective Length of Curb Opening Inlet (must bex Lo)
Interception Capacity

Under Clogging Condition
Effective Length of Curb Opening Inlet (must bex Lo)
Interception Capacity

Carryover flow = Qo -Qa =
Capture Percentage for this Inlet = Qa/ Qo =

\

Intet xis, Curb-G

5/14/2003, 9:22 AM



Project: Claremont Ranch #4
Inlet ID: Woodpark Drive ~ 5 year

. L Wp
“P o - -~ P - -

Flow Direction

Gutter

Design Information (Input)
Design Discharge on the Street (fromStreet Hy) Qo= ~ . 80cfs

Gutter Flow to Design Flow Ratio (fromStreet Hy) Eo= 0.22
Length of a Single Inlet Unit Lu= ~15.00 ft
Clogging'Factor for a Single Unit Inlet Co= 0.20
Number of Inlet Units in Curb Opening No = 1

Analysis (Calculated)
Total Length of Curb Opening Inlet

Equivalent Slope Se (fromStreet Hy)

-
l‘ Required Length Lo to Have 100% Interception

Clogging Coefficient
Clogging Factor for Multiple-unit Curb Opening Inlet
Effective (Unclogged) Length

Under No-Clogging Condition
Effective Length of Curb Opening Inlet (must bex Lo)
Interception Capacity

Under Clogging Condition
Effective Length of Curb Opening Inlet (must be< Lo)
Interception Capacity

Carryover flow = Qo - Qa =
Capture Percentage for this inlet = Qa/ Qo =

Inlet.xls, Curb-G 5/14/2003, 9:28 AM



Project: Claremont Ranch #4
Inlet ID: Woodpark Drive — 5 year

L Wp

Wp S
(________)(,_,-,)( >

Flow Direction

Design Information (Input)

Design Discharge on the Street (fromStreet Hy) Qo=""" 118 cfs
Gutter Flow to Design Flow Ratio (fromStreet Hy) Eo= -0.22
Length of a Single Inlet Unit Lu= " 15.00ft
Clogging Factor for a Single Unit Inlet Co= - - 0:20
Number of Injet Units in Curb Opening No=  +" 4

Analysis (Calculated)
Total Length of Curb Opening inlet

Equivalent Slope Se (fromStreet Hy)

Required Length Lo to Have 100% Interception
Clogging Coefficient

Clogging Factor for Multiple-unit Curb Opening Inlet
Effective (Unclogged) Length

Under No-Clogging Condition
Effective Length of Curb Opening Inlet (must bex Lo)
Interception Capacity

Under Clogging Condition

Effective Length of Curb Opening Inlet (must be< Lo) Le
Interception Capacity ’ Qa
Carryover flow = Qo - Qa = Q-co
Capture Percentage for this Inlet = Qa/ Qo = C%
Inlet.xls, Curb-G 5/14/2003, 9:28 AM
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APPENDIX F

DRAINAGE SWALE CALCULATIONS

Matrix Design Group, Inc., 2003©
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SchoolcChannel. txt

Channel calculator

Given Input Data:

Shape . ...ttt it e Trapezoidal
solving for ..........iiiuiinnn. Depth of Flow
Flowrate .....c.oiviitinnnnnennnnnn 29.1000 cfs
STope .. e e e e 0.0150 ft/ft
Manning's N ... ... iiiii e, 0.0175
Height ........ ..., 12.0000 1in
Bottom width .................... 24.0000 1in
Left slope ..., 0.2000 ft/ft (Vv/H)
Right slope ..................... 0.2000 ft/ft (V/H)
Computed Results:
De?th_ ........................... 9.4306 1in
VeloCTity i ii it iiii i i eiannn 6.2448 fps
Full Flowrate ..........ccvvuvunn. 50.2724 cfs
Flow area ..........vvvveeeevnnnn 4.6598 ft2
Flow perimeter ............e0vv.. 120.1738 1in
Hydraulic radius ................ 5.5837 in
Top width ......... ... ... .. .. 118.3062 1in
Y o - U 7.0000 ft2
Perimeter ..........ccieeenneannn 146.3765 in
Percent full .................... 78.5885 %
Critical Information
Critical depth .................. 11.7722 1in
critical slope ......coovvviiinnn. 0.0055 ft/ft
critical velocity .......ccvvvnnn. 4.2958 fps
critical area .........cvevevuunn 6.7740 ft2
critical ﬁerimeter .............. 144.0534 1in
Critical hydraulic radius ....... 6.7715 1in
critical top width .............. 141.7221 1in
Specific energy ........... .. .0... 1.3919 ft
Minimum energy .................. 1.4715 ft
Froude number ................... 1.6014
Flow condition .................. Supercritical
Page 1




TeePostSwale. txt
Cchannel calculator

Given Input Data:

' Shape ...t e Trapezoidal
Solving for ........ ... ... ... .... Depth of Flow

X Flowrate .........ceeeeeeencncnnn 50.6000 cfs

l STope ... e e e 0.0303 ft/ft
Manning's n ......... . .. 0.0175
Height ........ ..., 24.0000 in
Bottom width .................... 0.0000 1in

' Left slope ...civvriiinniennn.. 0.3300 ft/ft (v/H)

’ Right slope ..................... 0.3300 ft/ft (v/H)

Computed Results:

I Deﬁ)th ........................... 15.1325 1in

’ VeloCity . ovniiii i ii i e e 10.5004 fps
Full Flowrate ...........cccvenn. 173.0948 cfs
Flow area ........ceeneeeeceeanan 4.8189 ft2

l Flow perimeter .................. 96.5769 1in

' Hydraulic radius ................ 7.1851 1in
Top width ....................... 91.7122 in
- ol < Y 12.1212 ft2

l Perimeter ..........eeeeeecnencns 153.1699 1in
Percent full .................... 63.0522 %

Critical Information

' Critical depth ....vvorrunrnrnns, 21.2301 in

- Ccritical slope .................. 0.0050 ft/ft
Critical velocity ............... 5.3349 fps

: Ccritical area .......coeevenenan. 9.4848 ft2

l , Critical ﬁerimeter .............. 135.4922 in

- Ccritical hydraulic radius ....... 10.0804 1in
critical top width .............. 128.6673 1in
specific energy ................. 2.9745 ft

l Minimum energy ............c.00n.. 2.6538 ft

: Froude number ................... 2.3313
Flow condition .................. Supercritical

l Page 1
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APPENDIX H

HyprauLIC GRADE LINE CALCULATIONS
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Hydraulic Design of Storm Sewers
Final Design - Hydraulic Calculation Sheet

Claremont Ranch Filing No. 4
Project # 02.030.019

Mannings Value= 0.013

Location Invert | Diameter| H.G.L. Area K Velocity | Q(100) | Vel. Head| E.G.L. S(f) 1Avg.S(H{ - . L H(f) | H(m) K H(b) | Pipe Slope | Rim Elev | Freeboard
W) (ft) () (s4) (fps) | (cfs) () @ | iy | g |l @ | @ [goss)| () (%) (f) (ft)
Creek 6398.88 3.0 . | 6400.88 71 0.0049 7.2 50.6 0.80 6401.68| 0.006 0.006 .47.11 0.27 1.93% 6403.00 ‘21
MH 26, d/s| 6399.79 3.0 6401.79 71 0.0049 7.2 50.6 0.80 6402.58 | 0.006 0.006 | - - - 004 | 0.21 | 0.17 6405.81 4.0
MH 26, u/s| 6399.99 3.0 6401.99 71 0.0049 7.2 50.6 0.80 6402.79| 0.006 0.005 |--122.20 0.66 6.27% 6405.81 3.8
IN 20, d/s | 6407.65 3.0 6409.03 71 0.0049 7.2 50.6 0.80 6409.83| 0.006 0005 |- - . 0.04 | 0.21 | 017 6416.61 7.6
IN 20, u/s | 6407.85 3.0 6409.50 71 0.0049 6.8 47.9 0.71 6410.22 | 0.005 0.005 |. 67.43 0.34 3.08% 6416.61 7.1
MH 24, d/s} 6409.93 3.0 6411.58 71 0.0049 6.8 47.9 0.71 6412.30| 0.005 0009 | . . 0.04 6418.40 6.8
MH 24, u/s| 6410.13 3.0 6411.75 71 0.0049 6.8 47.9 0.71 641246 | 0.005 0.009 165.00 1.41 3.30% 6418.40 6.7
MH 19, d/s| 6415.58 2.5 6417.20 49 0.0049 9.8 47.9 1.48 6418.68 | 0.013 0.013 | 0.07 6425.27 8.1
MH 19, u/s| 6416.08 2.5 6417.91 49 0.0049 9.2 454 1.33 6419.23| 0.012 0.008 '33.18 0.25 2.89% 6425.27 7.4
MH 23, d/s| 6417.04 2.5 6418.87 49 0.0049 9.2 454 1.33 6420.19]| 0.012 0.011 0.07 6425.60 6.7
MH 23, u/sj 6420.88 25 6422.46 4.9 0.0049 47 23.1 0.34 6422.81| 0.003 0.007 226.87 1.51 0.26% 6425.60 3.1
MH 22, d/s| 6421.48 2.0 6423.97 3.1 0.0048 7.4 231 0.84 642481 0.010 0.028 0.04 | 1.34 | 1.12 6431.98 8.0
MH 22, u/s| 6421.98 2.0 6425.14 3.1 0.0049 7.4 2341 0.84 6425981 0.010 0.005 | 50.21 0.26 4.00% 6431.98 6.8
MH 21, d/s| 6423.99 1.5 6425.39 1.8 0.0049 13.1 231 2.65 6428.05| 0.047 0.023 | . 0.13 6431.93 6.5
MH 21, u/s| 6424.49 1.5 6425.52 1.8 0.0049 6.1 10.8 0.58 6426.10| 0.010 0.005 274.40 1.40 3.13% 6431.93 6.4
MH 20, d/s| 6433.09 1.5 6433.89 18 0.0049 6.1 10.8 0.58 6434.47| 0.010 0.005 0.03 | 0.02 | 0.01 6438.59 47
MH 20, u/s| 6433.29 1.5 6433.93 1.8 0.0049 6.1 10.8 0.58 6434.51| 0.010 0.005 60.24 0.31 7.82% 6438.59 4.7
FES #1, d/y 6438.00 1.5 6438.61 1.8 0.0049 6.1 10.8 0.58 6439.19| 0.010 0.005 0.03 6439.50 0.9

Assume: 1. Starting HGL set at normai depth of pipe for 100-year storm event; for pipes flow less than 80% full, normal depth used.
2. HGL set below proposed rim elevations
3. Mannings roughness Coefficent =0.013
4. Storm sewer pipes flowing full during 100-year storm event
5. K coefficents (loss) from Figure 8-13 in the County Drainage Criteria Manual



Hydraulic Design of Storm Sewers
Final Design - Hydraulic Calculation Sheet

Claremont Ranch Filing No. 4
Project # 02.030.019

Mannings Value= 0.013
Location Invert | Diameterj H.G.L. Area K Velocity | Q(100) | Vel. Head| E.G.L. S(f) Avg. Sl L H(f) | H(m) K H(b) | Pipe Slope | Rim Elev | Freeboard
(f (ft () (sf) (ps) | (cts) (f) (f) Ay | ey | @ ) | @ | doss)| () (%) (ft (f)
MH 19, u/s| 6421.24 15 6422.74 18 0.0048 3.8 6.7 0.22 6422.96 | 0.004 0.004 5267 .| 0.21 1.73% 6425.42 27
MH 18, d/s| 6422.15 15 6422.95 1.8 0.0049 3.8 6.7 0.22 6423.17 | 0.004 0.003 {. - 0.01 6426.54 3.6
MH 18, w/s| 6422.35 1.5 6423.06 1.8 0.0049 2.2 3.8 0.07 6423.13| 0.001 0.001 363.05 0.46 0.83% 6426.54 35
MH 17, d/s| 6425.37 1.5 6426.08 18 0.0049 2.2 3.8 0.07 6426.15| 0.001 0.001 0.00 | 0.04 | 0.00 6435.45 9.4
MH 17, ws| 6425.57 1.5 6426.08 1.8 0.0049 2.2 3.8 0.07 6426.15| 0.001 0.001 43.19 0.05 6.32% 6435.45 9.4
IN 14, d/x | 6428.30 1.5 6428.30 1.8 0.0049 2.2 3.8 0.07 6428.37 | 0.001 0.001 0.00 | 0.40 | 0.03 6436.34 8.0

Assume: 1. Starting HGL set at top of pipe for 100-year storm event; for pipes flow less than 80% full, normal depth used.
2. HGL set below proposed rim elevations
3. Mannings roughness Coefficent =0.013
4. Storm sewer pipes flowing full during 100-year storm event
5. K coefficents (loss) from Figure 8-13 in the County Drainage Criteria Manual
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Hydraulic Design of Storm Sewers
Final Design - Hydraulic Calculation Sheet

Claremont Ranch Filing No. 4
Project # 02.030.019

Mannings Value= 0.013
Location | invert | Diameter] H.G.L. Area K Velocity | Q{100 | Vel. Head{ E.G.L. S(fy | Avg. S(f) L H(t) | H(m) K H(b) | Pipe Slope | Rim Elev | Freeboard
) (t i) s4) tps) | ets)il iy | v | oewy |0 # | m | gossy| (%) (t (1)
Creek | 6406.33 3.0 6414.33 7.1 0.0049 9.5 67.1 . 1.40 6415.73| 0.010 0.010 § 0.39 13.42% 6410.00 | Warning

MH 29, d/s{ 6411.53 3.0 641472 7.1 0.0049 9.5 6714 1.40 6416.12| 0.010 0.010 i 007 | 0.04 | 0.06 6420.83 6.1
MH 29, u/s} 6411.83 3.0 6414.84 7.1 0.0049 9.5 671 1.40 6416.24| 0.010 0.010 }-742.68 | 043 4.57% 6420.83 6.0
MH 28, d/s| 6413.78 3.0 6415.27 7.1 0.0049 9.5 67.1 . 1.40 6416.67| 0.010 0.010 i 0.07 | 007 | 0.10 6432.85 17.6
MH 28, u/s| 6414.58 3.0 6415.69 71 0.0049 9.5 . 67.1. 1.40 6417.09] 0.010 0.010 |- 111:20<f 1.1 14.68% 6432.85 17.2
MH 27, d/s| 643090} 3.0 6432.01 7.1 0.0049 9.5 ‘671 | 140 6433.41| 0.010 0.010 J = = . .« 0.07 | 008 | 0.1 6444.23 12.2
MH 27, ws| 6431.70 3.0 6433.41 71 0.0049 9.5 67.1 . 1.40 6434.80| 0.010 0.008 77.91, 0.60 3.31% 6444.23 10.8
MH 4, d/s | 6434.28 3.0 6435.99 7.1 0.0049 9.5 67.1. . 1.40 6437.38| 0.010 0.008 {§ . ... 0.07 644457 8.6
MH 4, u's | 6434.48 3.0 6436.05 7.1 0.0049 6.9 49.0 .. 0.75 6436.80| 0.005 0.005 §..33391.| 1.78 3.04% 6444 57 8.5
MH 16, d/s| 6444.62 3.0 6446.10 7.1 0.0049 6.9 49.0 0.75 6446.84| 0.005 0005 [. - . . 0.04 6457.08 11.0
MH 16, u/s| 6444.82 3.0 6447.13 7.1 0.0049 6.9 49.0 0.75 6447.87| 0.005 0.005 -139.74 | 0.75 0.82% 6457.08 10.0
MH 14, d/s| 6445.97 3.0 6448.28 71 0.0049 6.9 -49.0 0.75 6449.02| 0.005 0.010 | @ .- 0.04 6461.19 12.9
MH 14, u/s| 6446.17 3.0 6448.49 7.1 0.0049 6.9 49.0 . 0.75 6449.24 | 0.005 0.003 .164.24. 0.44 0.81% 6461.19 12,7
MH 13, d/s| 6447.50 25 6449.82 4.9 0.0049 10.0 49.0 - 1.55 6451.37| 0.014 0007 | .., -~ 008 | 1.34 | 207 6459.32 9.5
MH 13, u/s| 6447.80 2.5 6451.97 49 0.0049 10.0 49.0 1.55 6453.52| 0.014 0.007 57.68 0.40 3.81% 6459.32 7.3
MH 12, d/s| 6450.00 2.5 6452.38 4.9 0.0049 10.0 49.0 . 1.55 6453.92| 0.014 0.011 N 0.08 6459.57 7.2
MH 12, u/s| 6450.20 2.5 6452.45 4.9 0.0049 7.4 36.3 0.85 6453.30f 0.008 0.005 |- 179:81 0.93 1.30% 6459.57 7.1
MH 11, d/s| 6452.53 2.5 6454.27 49 0.0049 7.4 36.3 0.85 6455.12| 0.008 0.004 L 0.04 6462.78 8.5
MH 11, ws] 6453.53 2.5 6454.73 49 0.0049 4.4 21.4 0.30 6455.02 | 0.003 0.001 |. §0.17- | 007 311% 6462.78 81
iNO, d/s § 6455.09 2.5 6456.29 4.9 0.0049 4.4 214 0.30 6456.58 | 0.003 0.001 . 0.01 | 1.34 | 0.40 6463.71 7.4
IN9, ws | 6456.09 2.0 6457.13 3.1 0.0049 42 13.1 . 0.27 6457.40| 0.003 0.003 5749 | 0.19 3.04% 6463.71 6.6
MH 10, drs} 6457.84 2.0 6458.88 3.1 0.0049 4.2 13.1 0.27 6459.15| 0.003 0.003 - 0.01 6465.63 6.7
MH 10, u/s| 6458.04 2.0 6459.13 3.1 0.0049 4.2 13.1 0.27 6459.40| 0.003 0.002 10692 | 017 2.70% 6465.63 6.5
MH 9, d’s | 6460.93 2.0 6462.02 31 0.0049 4.2 13.1 0.27 6462.28 | 0.003 0.002 . 0.01 0.03 | 0.01 6469.39 7.4
MH 9, u/s | 6461.13 2.0 6462.26 31 0.0049 4.2 13.1 0.27 6462.53| 0.003 0.002 108.13 0.18 2.50% 8469.39 71
MH 8, d/s | 6463.83 2.0 6464 96 31 0.0049 4.2 13.1 0.27 6465.23| 0.003 0.002 0.01 0.80 | 0.22 6473.26 83
MH 8, u/s | 6464.03 2.0 6465.19 3.1 0.0049 4.2 13.1 0.27 6465.46| 0.003 0.002 151.22 0.25 3.39% 6473.26 8.1
MH 7, d/s | 6466.74 2.0 6467.74 3.1 0.0049 4.2 13.1 0.27 6468.01] 0.003 0.002 R 0.01 | 0.04 | 0.01 6473.77 6.0
MH 7, u's | 6466.94 2.0 6468.09 3.1 0.0049 4.2 13.1 0.27 6468.36| 0.003 0.002 97.35 0.16 1.65% 6473.77 57
MH 7A, d/s| 6468.55 2.0 6469.70 31 0.0049 4.2 13.1 0.27 6469.97 | 0.003 0.003 .- 0.01 6473.41 3.7
MH 7A, ws| 6468.88 2.0 6469.90 3.1 0.0049 3.1 9.7 0.15 6470.04| 0.002 0.002 |. 27.01 0.05 1.00% 6473.41 35
IN6, d/s | 6469.15 2.0 6470.17 3.1 0.0049 31 9.7 0.15 6470.31| 0.002 0.001 0.01 | 1.34 | 020 6473.65 3.5

Assume:
2. HGL set below proposed rim elevations
3. Mannings roughness Coefficent =0.013

4. Storm sewer pipes flowing full during 100-year storm event
5. K coeflicents (loss) trom Figure 8-13 in the County Drainage Criteria Manual

. Starting HGL set at normal depth of pipe for 100-year storm event; for pipes fiow less than 80% full, normal depth used.



Hydraulic Design of Storm Sewers
Final Design - Hydraulic Calculation Sheet

Claremont Ranch Filing No. 4
Project # 02.030.019

Mannings Value= 0.013
Location Invert | Diameter] H.G.L. Area K Velocity | Q(100) | Vel. Head] E.G.L. S(f) | Avg. S(f) L H(f) | H(m) K H(b) | Pipe Slope | Rim Elev | Freeboard
Q)] () (M (sf) (tps) | (cts) ) () (fuft) @ | @ )] (f) | (loss)| (ft) (%) () {f
MH 4, u/s | 6435.28 2.0 | 6436.48 3.1 0.0049 6.7 21.2 0.71 6437.19| 0.009 0.009 47.11 0.40 2.08% 6444.57 8.1
MH 3, d/s | 6436.26 2.0 6437.55 3.1 0.0049 6.7 21.2 0.71 6438.26 | 0.009 0.007 | S 0.04 | 1.34 | 095 6445.13 7.6
MH 3, u/s | 6436.76 1.5 6438.53 1.8 0.0049 4.2 74 0.27 6438.81| 0.005 0.005 | 122.20 0.59 3.29% 6445.13 6.6
MH 2, d/s | 6440.78 1.5 6441.55 1.8 0.0049 4.2 74 0.27 6441821 0.005 0.005 . 0.01 | 0.02 | 0.01 6450.15 8.6
MH 2, u/s | 6440.98 1.5 6441.88 18 0.0049 4.2 7.4 0.27 6442.15| 0.005 0.005 67.43 0.32 2.02% 6450.15 8.3
IN 3,d/s | 6442.34 1.5 6443.24 1.8 0.0049 4.2 7.4 0.27 6443.51| 0.005 0.005 0.01 | 0.40 | 0.11 6450.13 6.9

Assume: 1. Starting HGL set at normal depth of pipe for 100-year storm event; for pipes flow less than 80% full, normai depth used.
2. HGL set below proposed rim elevations
3. Mannings roughness Coefficent =0.013
4. Storm sewer pipes flowing full during 100-year storm event
S. K coefficents (loss) from Figure 8-13 in the County Drainage Criteria Manual
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Reach - Rwer Sta Q Total Min Ch El " Top Width |- Froude # Chl
5 (cfs) " | .. .(f). ) srtta] 2 () 2 S (R) e sonlfts) ket RO

Lower East Fork |60 450000 641365 . 79| '6417.79_______64'19.6(__) ~— 0.008107] o 11.02] 428717 121.81 0.99
Lower East Fork |55 4500.00, 641200  6416.44]  6416.14]  6417.98]  0.006262]  10.18]  465.20 123.62 0.88
{Lower East Fork - |53« 4500.00|  6411.12]  6415.26]  6415.26]  6417.07  0.008107]  11.02]  428.17 121.81 0.99
Lower East Fork - |52 450000/  6407.77)  6412.08]  6411.91]  6413.73]  0.006974|  10.52 449.38 122.85| 0.92
Lower East Fork . |50 450000,  6407.07| 641139 641303]  0.006913] 1050  450.64 122.91 0.92
Lower East Fork |46 | 4500.00]  6406.38|  6410.69] | 641234] 0006953  1051]  449.80 12287 0.92
Lower East Fork |43 4500.00]  6405.33|  6409.62]  6409.47|  6411.29]  0.007088]  10.58]  447.04 122.74] 0.93
Lower East Fork - |40 4500.00;  6404.27|  6408.58|  6408.41|  6410.23]  0.006962]  10.52| 44962 12286] 0.92
‘Lower EastFork {38 | 450000  640357|  6407.87)  6407.71|  6409.53]  0.007023]  10.55 448.36]  122.80] 0.92
{Lower EastFork__ 36 - 450000,  6402.17|  6406.91|  6406.31  6408.24  0.004922] 9.46 502.78 12543 0.79
Lower East Fork  [35.5 = Bridge — o o S

‘lowerEastFork (35 . |  4500.00]  6401.47| 640561 640561  6407.42]  0.008107| 1102 42817 ~ 12181 = o099
lowerEastFork |34 |  4500.00]  6398.22|  6402.94) | 640428 0004995 950 500.39 12532 079
Lower East Fork {32 . 4500.00]  6396.97|  6401.69]  6401.11]  6403.03] 0004995 950 50039 12532 o079
Lower East Fork 30 : 4500.00)  6395.72 640047, 1 6401.79] 0004896 = 9.44 " 503.64 125471 078
Lower East Fork |28 » 4500.00]  6395.47|  6400.23] . 6401.55|  0004839| 941  50554] 12556 0.78
ILower East Fork |26 4500.00| 639447  6399.37|  6398.61)  6400.60| 0004346 910 52344 12642 074
Lower East Fork |24 | 4500.00]  639360|  6397.74|  6397.74|  6399.55|  0.008107 11.02] 42817/ 12181 0.99
[Lower East Fork |22 - .+ 4500.00|  6390.34]  639505| |  6396.40] 0005020 952 49920  12527] 0.79
lLower EastFork |20 =~ |  4500.00|  6389.71|  639443] |  639577]  0.004982] 949 50082 12534 079
{Lower East Fork " |16, 4500.00]  6388.71 6393.44) |  6394.78]  0.004957| 948  501.62]  125.38] 0.79
\Lower EastFork (13 - |  4500.00]  6387.62]  6391.93]  6391.76] 639358  0.006985| 1053  449.14|  12284] o092
'LowerEastFork |10 - |  4500.00]  6386.23]  6390.95|  6390.36) _ 6392.29]  0.005001 950 50021 12531 079
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N/ S HYDROLOGY SUMMARY .
S 7,7/ [|DESIGN POINT BASINS AREA (AC) [ 5-YR (CFS)[100-YR (CFS)|' |
b N/ e /s 1 C-15C 0.4 0.80 1.67 ¢
N BN / yaw 2 C-15B 1.7 3.58 7.42
L Y AV ANy 3 D-2.D-3 5.9 10.7 21.2
N ™ \{%i;“ AN 4 D-2, D-3, D-4, D-5, D-6A, D-6B, D-8, D-9, F-1B, DP16 19.7 33.8 67.1
! ( - 6 E-6, E-7, E-8A, E-8B, E-9, E-10 11.7 22.4 45 .4
N 8 E-6, E-8A, E-10 5.7 11.4 23.1
9 E-1, E-2, E-6, E-7, E-8A, E-8B, E-9, E-10 12.4 23.7 47.9
D-4, D-5, D-6, D-8, DP16 13.9 24,7 49.0
D-5, D-6, D-8, DP16 10.6 18.2 36.3
D-5, D-6 4.5 9.9 21.4
Claremont Ranch Filing #3 Basins: K, L 4.5 8.2 16.2
E-1, E-2, E-3, E-6, E-7, E-8A, E-8B, E-9, E-10 13.2 25.0 50.6
F-1A, F-2 5.3 11.9 23.7
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Y Qio =1,790 cfs ANO e , N ~ 7 g . BASIN DESIGNATION
7 Qioo= 3,310 cfs , :5 1 varml: ¢ e i c=2) LR ‘ GRAPHIC SCALE XXX
//;// BASIN AREA:=20.2 mi // //fg § \; <{{:f g{ f V1T | / goéo. I 7 ) \ . 7 . : - - /x'”é "c" COEFFICIENT (100 YR)
/ PROPQSED Cl | 15 A N Niirg - I A 7
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Fr=0.80 / &7~ B T ' N N =7 \ S 7 A ’ 24
FEMA 100 YEAR iy i AT N\ S e 8" CM.P
FLOODPLAIN : ’ %A ni QO . 72 \Ve? o 4 Design Point | Contributing Drainage Basins Area 10—Year |100—Year
‘\ [ ¥~ % S T 2 NN ' X, = T = (acres) (cfs) (cfs)
| / b Ve | (| A a— "X = 5 1 A=1, A-2 5.35%%* | 64.0 75.2
/ N 3 ‘ ( V - ' , ﬁ 2 B-1, B-2, B-3, B—-4, B-5, B—-6, B-7, B—8, B-9 66.10 115.0 203.0
FLOODWAY 4 D-1, D-2 22.52 39.2 71.4
o . Y [ N {IN YT Y / 5 E-1 15.66 27.7 50.4
% I o) N, e NN = / 6 F=1, F=2 8.41 155 | 29.6
® T 9 ' ' | . " { ' : 9* East Fork Sand Creek 20.2 mi2| 1,790 | 3,310
X s 10%* Tributary to Upper East Fork, OS—1A 0.5 mi? 45 ¥ 45 %%
= 11* Sub-Tributary East Fork Sand Creek 5.9 mi? 950 1,720
, 57 * Upper East Fork Sand Creek 13.8 mi? 1,410 2,460
Notes:

* Hydrology per the "Sand Creek Drainage Planning Study” by Kiowa Engineering Corp.
** Discharge limited by existing 30” RCP. Excess overflows into Upper East Fork Sand Creek.
x%k 0S—1 Is 270 acres and contributes to DP—1 but contributing discharge is limited to 45 cfs by the 30"¢ pipe.
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Appendix B

Hydrologic Calculations

Hydraulic Calculations



Merrick & Company Merrick Office:

DDD @70 Greenwood Plaza Blvd. | Greenwood Village
D § D M E R R I C K -eenwood Village, CO 80111
000 & COMPANY ' (303) 7510741

Last Modified By |. Rypkema 1/28/2020

Project Information:

Job Name: | Mountain View Academy |
Job Number: | 65120399 |
Date: | 2/8/2020 |
Designed by: | Kris Wiest |
Municipality: | El Paso |
Soil Type: | A |

Runoff Calculations:

Minor Design Storm: | 5 |

Major Design Storm: | 100 |




Detention Calculations:

Minor Storm Detention: | 10 | plus| 100 |% wQcv
Major Storm Detention: | 100 | plus| 50 |% wacv
Detention Volume Method: | EURV | Enter WQCV:

| 4550.154982| cf

Allowable Release Rates:

Max Release Rate 1 cfs/acre? | Yes I Site Area:
| 7.88|acres

Enter Offsite flows to bypass site (added to allowable release rates):

Qminor allow=
Qminor= | 0 |cfs (bypass flows)
Q100 allow=
Q100= | 0 Icfs (bypass flows)
Rainfall Data:
City, Town, or County: El Paso
Frequency of Design One Hour Point Rainfall P1
Event
2yr 1.19 in
5yr 1.50 in
10 yr 1.75 in
100 yr 2.52 in
Do you need to calc P1? No

Runoff Coefficient Calculations:

Use UDFCD Equations? | Yes |

Intensity Duration Values: | Calculate I




Merrick & Company

Job Name: Mountain View Academy

DDD @970 Greenwood Plaza Blvd. Job Number: 65120399

D D M E R R I c K Greenwood Village, CO 80111 Date: 2/8/2020

DDD & COM PANY Ph: (303) 751-0741 By: Kris Wiest

Mountain View Academy

Composite Runoff Coefficient Calculations

Location: El Paso

Municipality: El Paso

Minor Design Storm: 5 Runoff Coefficient (UDFCD Vol 1, Chp 6, Sec. 2.5.1)

Major Design Storm: 100 NRCS Soil Storm Return Period

Soil Type: A Group  |2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
A C=0.84i"1.302 [C=0.86i"1.276 |C=0.87i"1.232 [C=0.84i"1.124 |C=0.85i+0.025 |C=0.78i+0.110
B C=0.84i"1.169 |C=0.86i"1.088 |C=0.81i+0.057 |C=0.63i+0.249 |C=0.56i+0.328 [C=0.47i+0.426
Cc/D C=0.83i*1.122 [C=0.82i+0.035 |C=0.74i+0.132 [C=0.56i+0.319 |C=0.49i+0.393 |C=0.41i+0.484

Basin Design Data

1(%)=] 100% 90% 66% 40% 10% 25% 2% 2% i(%) Runoff Coeff's
A A A A i
. . paved roofs/ Iscape (A grass/dirt (A
Basin Design Astromes Agravel Aplygnd Aart. turf Atotal o,
Name Point streets/ | sidewalk (sf) (sf) (sf) (sf) soil) soil) (sf) Atotal (ac) Imp (%) €2 = c10 Cley
drives (Sf) (sf) (sf) (sf)

R1 4 46,413 46,413 1.07 90.0% 0.73 0.75 0.76 0.81
0Ss1 1 7,818 4,941 30,281 32,132 75,172 1.73 20.9% 0.11 0.12 0.13 0.27
0S2 2 2,071 1,219 30,305 33,595 0.77 8.3% 0.03 0.04 0.04 0.17

Al 5 0 6,399 6,399 0.15 2.0% 0.01 0.01 0.01 0.13
0S3 3 3,548 29,146 32,694 0.75 11.5% 0.05 0.05 0.06 0.20

P1 6 107,170 | 5,580 4,258 31,410 148,418 3.41 76.1% 0.59 0.61 0.62 0.70

2020-0208 0399 - RATIONAL CALCS

Developed C




000 MERRICK®
000 & COMPANY

Mountain View Academy

Time of Concentration Calculations

Location:
Municipality:

Minor Design Storm:
Major Design Storm:
Soil Type:

El Paso

El Paso

5
100
A

Merrick & Company

5970 Greenwood Plaza Blvd.
Greenwood Village, CO 80111
Ph: (303) 751-0741

Job Name: Mountain View Academy

Job Number:

65120399

Date: 2/8/2020
By: Kris Wiest

£=(0.395(1.1-Cs)(LA0.5))/(S,10.33)

t=L/(60Vy)

Urban t,=(26-17i)+L,/(60(14i+9)*(So".5))

. - " Travel Time (t,) . t
Sub-Basin Data Initial Overland Time (t;) : t. Comp tc Urbanized Check ON
t=Length/(Velocity x 60) Final
. Upper R Time of .
D A t Length Velocit t L, S, Min
Basin Name esign Total i (%) c5 most  [Slope (%) ! eng Slope (%) Type of Land Surface C, elocity N Conc t 0 Urban t,
Point (ac) Length (ft) (min) (ft) (Fos) | (min) | oo | (PO (%) te
Paved & shall
R1 4 107 | 90.0% | 075 10 1.0% 2.0 10 1.0% avedareas & shaflow 20 2.0 0.1 2.1 20.0 1.0% 46 5.0
paved swales
051 1 173 | 209% | 0.12 71 8.4% 75 150 2.6% | Short Pasture and lawns 7 11 22 9.7 221.0 3.9% 16.0 9.7
052 2 077 | 83% | 0.04 104 | 57% | 111 292 3.6% | Short Pasture and lawns 7 13 3.7 148 396.0 4.0% 19.1 148
Al 5 015 | 20% | 001 24 2.7% 7.1 34 3.2% Grassed waterway 15 2.7 0.2 73 58.0 3.0% 18.1 7.3
053 3 075 | 115% | 005 81 37% | 112 37 10.8% | Short Pasture and lawns 7 23 03 5.0 118.0 5.3% 168 5.0
Paved 2 shall
P1 6 341 | 76.1% | 061 37 3.7% 36 258 1.5% avedareas & snaflow 20 2.4 1.8 53 295.0 1.7% 7.8 53
paved swales
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Merrick & Company Job Name: Mountain View Academy
@970 Greenwood Plaza Blvd. Job Number: 65120399
LILILI M ERRIC K “reenwood village, co 80111 Date: 2/8/2020
L Ph: (303) 751-0741 By: Kris Wiest
00 & COMPANY
Mountain View Academy
Developed Storm Runoff Calculations
Design Storm : 100  Year Point Hour Rainfall (P;): 2,52
Direct Runoff Total Runoff Pipe/Swale Travel Time
+ = e - | = 2 n
e | 5 g N SEl S| o B8 | = | & 0
N I N A O S 2 | = Rel s | |3 R €| = g
c 5 = 5 £ < = z - < E 2z |les| =2 | g |z (8] 5 | B | E 2
) ] @ c £ < S L 8 ¥ S 2 g Q 3 ~|8o- <¢ ° £ T c L
© 4] o S 5 £ = 0 S £ 2 2 S8 g8 ] o = S E 2
o0 o < 4 L O = ] = X = g as o n ao |&gas] o > = S E z
R1 4 1.07 0.81 5.0 0.87 8.55 7.4 10in .8 7.4 21 700 3.8 3.10 8.10 Route to DP 6
0s1 1 1.73 0.27 9.7 0.47 6.90 3.3
0s2 2 0.77 0.17 14.8 0.13 5.76 0.8
A1 5 0.15 0.13 7.3 0.02 7.64 0.1 #N/A #N/A | #N/A 5.30 | Small bsin, ignore Tc
0s3 3 0.75 0.20 5.0 0.15 8.55 1.3
P1 6 3.41 0.70 53 2.40 8.42 20.2 #N/A #N/A | #N/A 5.30 Route to DP 6
6 Total Routed Flows at DP 6 8.10 3.28 7.36
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Merrick & Company Job Name: Mountain View Academy

5970 Greenwood Plaza Blvd. Job Number: 65120399
@
LU0 M ERRIC K %reenwood village, 0 80111 Date: 2/8/2020
[]@L] >h: (303) 751-0741 By: Kris Wiest
00 & COMPANY

Mountain View Academy
Developed Storm Runoff Calculations

Design Storm : Point Hour Rainfall (P;):  1.50
Direct Runoff Total Runoff Pipe Pipe/Swale Travel Time
5 2 ~
—_ — [
o £ = = T | = s |%2 7 E
E S - 8 = — o = [ - = Is| = £ ®
2 < g o = < = ° 8 = N5| B S IR S > ~ E
< 5 e B g = £ 2 - et £ g |os| =2 | ¢ | = |58l £ | 5 < F 2
a 2 3 = £ < S S 2 ) £ L 25| & s g g2 s S £ S 5
@ a < x© L [8) g ] = W = ] gl & 2 o | 28 3 > = 2 z
R1 4 1.07 0.75 5.0 0.80 5.09 4.1 10in | HDPE | 0.8% 4.1 700 3.8 3.10 8.10 Route to DP 6
OS 1 1 1.73 0.12 9.7 0.20 4.11 0.8
0Ss 2 2 0.77 0.04 14.8 0.03 3.43 0.1
A1 5 0.15 0.01 7.3 0.00 4.55 0.0 Direct Flow to DP 6 5.30 | Small bsin, ignore Tc
os3| 3 075 | 005 | 50 | 004 | 509 0.2 | |
P1 6 3.41 0.61 5.3 2.07 5.01 10.4 Direct Flow to DP 6 5.30 Route to DP 6

2020-0208 0399 - RATIONAL CALCS QMINOR



Chapter 6 Hydrology

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

Runoff Coefficients

Land Use or Surface Percent
Characteristics Impervious 2-year 5-year 10-year 25-year 50-year 100-year
HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D
Business
Commercial Areas 95 0.79 0.80 0.81 0.82 0.83 0.84 0.85 0.87 0.87 0.88 0.88 0.89
Neighborhood Areas 70 0.45 0.49 0.49 0.53 0.53 0.57 0.58 0.62 0.60 0.65 0.62 0.68
Residential
1/8 Acre or less 65 0.41 0.45 0.45 0.49 0.49 0.54 0.54 0.59 0.57 0.62 0.59 0.65
1/4 Acre 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58
1/3 Acre 30 0.18 0.22 0.25 0.30 0.32 0.38 0.39 0.47 0.43 0.52 0.47 0.57
1/2 Acre 25 0.15 0.20 0.22 0.28 0.30 0.36 0.37 0.46 0.41 0.51 0.46 0.56
1Acre 20 0.12 0.17 0.20 0.26 0.27 0.34 0.35 0.44 0.40 0.50 0.44 0.55
Industrial
Light Areas 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74
Heavy Areas 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Parks and Cemeteries 7 0.05 0.09 0.12 0.19 0.20 0.29 0.30 0.40 0.34 0.46 0.39 0.52
Playgrounds 13 0.07 0.13 0.16 0.23 0.24 0.31 0.32 0.42 0.37 0.48 0.41 0.54
Railroad Yard Areas 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

Undeveloped Areas
Historic Flow Analysis--

Greenbelts, Agriculture 0.03 0.05 0.09 0.16 0.17 0.26 0.26 0.38 0.31 0.45 0.36 0.51

Pasture/Meadow 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Forest 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Exposed Rock 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96

Offsite Flow Analysis (when 5

landuse is undefined) 0.26 0.31 0.32 0.37 0.38 0.44 0.44 0.51 0.48 0.55 0.51 0.59
Streets

Paved 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96

Gravel 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74
Drive and Walks 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
Roofs 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Lawns 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

3.2 Time of Concentration

One of the basic assumptions underlying the Rational Method is that runoff is a function of the average
rainfall rate during the time required for water to flow from the hydraulically most remote part of the
drainage area under consideration to the design point. However, in practice, the time of concentration can
be an empirical value that results in reasonable and acceptable peak flow calculations.

For urban areas, the time of concentration (¢.) consists of an initial time or overland flow time (¢,) plus the
travel time (#,) in the storm sewer, paved gutter, roadside drainage ditch, or drainage channel. For non-
urban areas, the time of concentration consists of an overland flow time (#,) plus the time of travel in a
concentrated form, such as a swale or drainageway. The travel portion (#,) of the time of concentration
can be estimated from the hydraulic properties of the storm sewer, gutter, swale, ditch, or drainageway.
Initial time, on the other hand, will vary with surface slope, depression storage, surface cover, antecedent
rainfall, and infiltration capacity of the soil, as well as distance of surface flow. The time of concentration
is represented by Equation 6-7 for both urban and non-urban areas.

May 2014 City of Colorado Springs 6-17
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Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency

10.0

—4—100-Year

—4—50-Year

--25-Year

-¥*-10-Year

—&—5-Year

--2-Year

Rainfall Intensity, | (in/hr)

Data Source: NOAA Atlas

10 12 Volume Iil, Regional 1,

Elevation=6,84c_ft ]

"0 0 5 10 15 20 25 30 35 40 45 50 55 60
Duration, D (minutes)
IDF Equations
Ligo =-2.52 In(D) + 12.735
Iso =-2.25 In(D) + 11.375
I,5=-2.00 In(D) + 10.111
Lo =-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.
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For Colorado Springs and much of the Fountain Creek watershed, the 1-hour depths are fairly uniform
and are summarized in Table 6-2. Depending on the location of the project, rainfall depths may be
calculated using the described method and the NOAA Atlas maps shown in Figures 6-6 through 6-17.

Table 6-2. Rainfall Depths for Colorado Springs

Return | 1-Hour | 6-Hour | 24-Hour
Period | Depth | Depth Depth

2 1.19 1.70 2.10
5 1.50 2.10 2.70
10 1.75 240 3.20

25 2.00 2.90 3.60

50 2.25 3.20 4.20

100 2.52 3.50 4.60
Where Z= 6,840 {t/100

These depths can be applied to the design storms or converted to intensities (inches/hour) for the Rational
Method as described below. However, as the basin area increases, it is unlikely that the reported point
rainfalls will occur uniformly over the entire basin. To account for this characteristic of rain storms an
adjustment factor, the Depth Area Reduction Factor (DARF) is applied. This adjustment to rainfall depth
and its effect on design storms is also described below. The UDFCD UD-Rain spreadsheet, available on
UDFCD’s website, also provides tools to calculate point rainfall depths and Intensity-Duration-Frequency
curves” and should produce similar depth calculation results.

2.2 Design Storms

Design storms are used as input into rainfall/runoff models and provide a representation of the typical
temporal distribution of rainfall events when the creation or routing of runoff hydrographs is required. It
has long been observed that rainstorms in the Front Range of Colorado tend to occur as either short-
duration, high-intensity, localized, convective thunderstorms (cloud bursts) or longer-duration, lower-
intensity, broader, frontal (general) storms. The significance of these two types of events is primarily
determined by the size of the drainage basin being studied. Thunderstorms can create high rates of runoff
within a relatively small area, quickly, but their influence may not be significant very far downstream.
Frontal storms may not create high rates of runoff within smaller drainage basins due to their lower
intensity, but tend to produce larger flood flows that can be hazardous over a broader area and extend
further downstream.

* Thunderstorms: Based on the extensive evaluation of rain storms completed in the Carlton study
(Carlton 2011), it was determined that typical thunderstorms have a duration of about 2 hours. The
study evaluated over 300,000 storm cells using gage-adjusted NEXRAD data, collected over a 14-
year period (1994 to 2008). Storms lasting longer than 3 hours were rarely found. Therefore, the
results of the Carlton study have been used to define the shorter duration design storms.

To determine the temporal distribution of thunderstorms, 22 gage-adjusted NEXRAD storm cells
were studied in detail. Through a process described in a technical memorandum prepared by the City
of Colorado Springs (City of Colorado Springs 2012), the results of this analysis were interpreted and
normalized to the 1-hour rainfall depth to create the distribution shown in Table 6-3 with a 5 minute
time interval for drainage basins up to 1 square mile in size. This distribution represents the rainfall

6-10 City of Colorado Springs May 2014
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t=t +t, (Eq. 6-7)

Where:
t. = time of concentration (min)
t; = overland (initial) flow time (min)

t, = travel time in the ditch, channel, gutter, storm sewer, etc. (min)
3.2.1 Overland (Initial) Flow Time

The overland flow time, ¢, may be calculated using Equation 6-8.

. 0.395(1.1-C, WL
i S0.33

Where:

(Eq. 6-8)

t; = overland (initial) flow time (min)

Cs = runoff coefficient for 5-year frequency (see Table 6-6)

L = length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum for
urban land uses)

S = average basin slope (ft/ft)

Note that in some urban watersheds, the overland flow time may be very small because flows quickly
concentrate and channelize.

3.2.2 Travel Time

For catchments with overland and channelized flow, the time of concentration needs to be considered in
combination with the travel time, ¢, which is calculated using the hydraulic properties of the swale, ditch,
or channel. For preliminary work, the overland travel time, 7, can be estimated with the help of Figure 6-
25 or Equation 6-9 (Guo 1999).

v=Cs*~ (Eq. 6-9)
Where:

V = velocity (ft/s)
C, = conveyance coefficient (from Table 6-7)

S, = watercourse slope (ft/ft)

6-18 City of Colorado Springs May 2014
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Table 6-7. Conveyance Coefficient, C,

Type of Land Surface C,
Heavy meadow 2.5
Tillage/field 5
Riprap (not buried)’ 6.5
Short pasture and lawns 7
Nearly bare ground 10
Grassed waterway 15
Paved areas and shallow paved swales 20

" For buried riprap, select C, value based on type of vegetative cover.

The travel time is calculated by dividing the flow distance (in feet) by the velocity calculated using
Equation 6-9 and converting units to minutes.

The time of concentration (z.) is then the sum of the overland flow time (#;) and the travel time (,) per
Equation 6-7.

3.2.3 First Design Point Time of Concentration in Urban Catchments

Using this procedure, the time of concentration at the first design point (typically the first inlet in the
system) in an urbanized catchment should not exceed the time of concentration calculated using Equation
6-10. The first design point is defined as the point where runoff first enters the storm sewer system.

L
t =—+10 Eq. 6-10
< =180 (Eq )

Where:

t. = maximum time of concentration at the first design point in an urban watershed (min)

L = waterway length (ft)

Equation 6-10 was developed using the rainfall-runoff data collected in the Denver region and, in essence,
represents regional “calibration” of the Rational Method. Normally, Equation 6-10 will result in a lesser
time of concentration at the first design point and will govern in an urbanized watershed. For subsequent
design points, the time of concentration is calculated by accumulating the travel times in downstream
drainageway reaches.

3.2.4 Minimum Time of Concentration

If the calculations result in a ¢. of less than 10 minutes for undeveloped conditions, it is recommended that
a minimum value of 10 minutes be used. The minimum ¢. for urbanized areas is 5 minutes.

3.2.5 Post-Development Time of Concentration
As Equation 6-8 indicates, the time of concentration is a function of the 5-year runoff coefficient for a

drainage basin. Typically, higher levels of imperviousness (higher 5-year runoff coefficients) correspond
to shorter times of concentration, and lower levels of imperviousness correspond to longer times of
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The time of concentration is calculated following the guidance provided in TR-55 (NRCS 2005) by
dividing the flow path into multiple segments. These segments can generally be categorized as overland
flow, shallow concentrated flow and concentrated or channelized flow. For each of the flow segments,
the estimated 2-year flow or the “low flow” should be used to calculate velocity.

Figure 6-1. Flow Segments for Time of Concentration

Overland Flow
(A to B)

Concentrated Flow
(Cto D)

1,400 ft

C

(Not to scale)

Drainage Basin Outlet

Shallow Concentrated Flow
(Bto C)

The Time of Concentration is the sum of overland flow time and the t, values for the various consecutive
flow segments:

te= ittty Tttt t3 .. .tim (Eq 6-14)

Where:
t. = time of concentration ( hr)
t;= overland (initial) flow time (hr)
tun = travel time for each flow segment (hr)

m = number of flow segments

4.6.1 Overland Flow Time for NRCS Method

The overland flow time represents the time for runoff to travel over the upper most portion of a drainage
basin before there is enough flow to become concentrated into identifiable flow paths. This travel time
can be estimated using the slope of the ground and the type of ground cover. Overland flow lengths
should not exceed 100 feet for urban areas and 300 feet for undeveloped areas.

6-30 City of Colorado Springs May 2014
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T;=0.007(n-L)"* / (P,)** $*
Where:
T; = overland flow time (hr)
n = Manning’s roughness coefficient
L = flow length (ft)
P, = 2-year, 24-hour rainfall (in)
S = slope of hydraulic grade line (ft/ft)

(Eq. 6-15)

Typical roughness coefficients for the overland flow portion of the drainage basin are provided in Table
6-11. Be aware that Manning’s roughness coefficients for overland flow are different from Manning’s n
values for open channels and conduits. Manning’s n values for channels and conduits should not be used

for overland flow.

Table 6-11. Roughness Coefficients (Manning’s n) for NRCS Overland Flow

1

Surface description n
Smooth surfaces (concrete, asphalt, gravel, bare soil, etc.) 0.011
Fallow (no residue) 0.05
Cultivated Soils:
Residue cover <20% 0.06
Residue cover >20% 0.17
Grass:
Short grass prairie 0.15
Dense grasses 0.24
Bermuda grass 0.41
Range (natural) 0.13
Woods °
Light underbrush 0.40
Dense underbrush 0.80

4. 'The values are a composite of information compiled by

Engman (1986).

5. Includes species such as weeping lovegrass, bluegrass,
buffalograss, blue gramma grass, native grass mixtures.

6. >When selecting n, consider cover to a height of about 0.1
feet. This is the only part of the plant cover that will obstruct

sheet flow.

4.6.2 Shallow Concentrated Flow

Flow that travels in defined flow paths, small shallow channels in undeveloped basins or in swales or
gutters in developed basins normally has higher velocities than overland flow. Its travel time can be
estimated by dividing its flow length by its average velocity. Average velocities for shallow concentrated

flow can be estimated from Figure 6-25.

May 2014 City of Colorado Springs
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4.6.3 Concentrated Flow

Once flow enters a storm sewer or open channel, it becomes concentrated and its travel time can also be
estimated by dividing its travel length into segments. Travel time is the ratio of flow length to flow
velocity.

T,=L/(3600-V) (Eq. 6-16)
Where:

T, = travel time (hr)

L = flow length (ft)

V = velocity (ft/s)

3,600 = conversion factor from seconds to hours

The average velocity in concentrated flow segments can be estimated by Manning’s equation:

V=149R.**S"/n (Eq. 6-17)
Where:

V = average velocity (ft/s)

A,, = Area of cross section conveying flow (ft*)

R}, = hydraulic radius (ft) equal to A,,/Py,

Py, = wetted perimeter (ft)

S = friction slope/slope of energy grade line (typically assumed to be equivalent to channel bottom
slope for uniform flow) (ft/ft)

n = Manning’s roughness coefficient for open channel flow
As a general rule, and when sufficiently detailed development plans are not available, the post-

development time of concentration can be estimated to be 75% of the pre-development value within the
areas of the basin that are to be urbanized.

4.7 Peak Flow Estimation

For preliminary design purposes or for estimating allowable release rates, peak flows may be estimated
using the NRCS method by calculating the parameters for curve number and t. as described above. The
following equations provide an estimate of peak flows for a given return period:

q=qyAQ (Eq. 6-18)
qp =484-A-Q/t, (Eq. 6-19)
Q=(P-0.1-S)*/ (P + (1-0.9-S)) (Eq. 6-20)
S =1,000/CN - 10 for I,=0.1-S (Eq. 6-21)
t,=D/2+0.06 t;=0.67 t. , where (D = 0.133 t,) (Eq. 6-22)

Where:
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q = peak discharge (cfs)

qp = unit peak discharge in (cfs/ mi’)

A = drainage basin area (mi?)

Q = direct runoff (in)

P = rainfall depth for storm return period and duration (in)
S = potential maximum retention after runoff begins (in)
CN = composite curve number for the ARC applied

I, = initial abstraction as a fraction of S (in)

t, = time to peak discharge (hr)

t. = time of concentration (hr)
Limitations of the peak flow estimation method are:

= The drainage basin must be hydrologically homogeneous (i.e., describable by one curve number).
Land use, soils and cover must be distributed uniformly throughout the drainage basin.

= The drainage basin must have only one main stream or, if more than one, the branches must have
similar t, values.

= There are no effects due to reservoir routing.

= The weighted curve number must be greater than 40.

5.0 EPA Stormwater Management Model (EPA SWMM)

EPA’s SWMM 5 is a computer model that is used to generate surface runoff hydrographs from sub-basins
and then route and combine these hydrographs. The purpose of the discussion of SWMM in this chapter
is to provide general background on the use of the model to perform more complex stormwater runoff
calculations using SWMM. Complete details about the use of the model, specifics of data format and
program execution is provided in the Users' Manual for SWMM 5.0. Software, Users’ Manual and other
information about EPA’s SWMM 5.0 may be downloaded from the EPA website. The following section
includes excerpts from the SWMM 5.0 User’s Manual (EPA 2008) that describes capabilities and primary
inputs for the model.

5.1 Model Overview

The EPA Stormwater Management Model User’s Manual, Version 5.0 (EPA 2008) provides the
following overview of SWMM and its hydrologic and hydraulic modeling capabilities:

[SWMM] is a dynamic rainfall-runoff simulation model used for single event or long-term
(continuous) simulation of runoff quantity and quality from primarily urban areas. The runoff
component of SWMM operates on a collection of subcatchment areas that receive precipitation
and generate runoff and pollutant loads. The routing portion of SWMM transports this runoff
through a system of pipes, channels, storage/treatment devices, pumps, and regulators. SWMM
tracks the quantity and quality of runoff generated within each subcatchment, and the flow rate,

May 2014 City of Colorado Springs 6-33
Drainage Criteria Manual, Volume 1



k- SUMP CONDITION -
~ (MINIMUM WIDTH FROM CURB TO CROWN
[ B OF ROADWAY = 12") .
; 50 [ gased on: Qj=1.7(L; *1.8W) (Emox*ig) T
; | w=2' 0=\'N"2' :.": _
| Sy=0.015 —=0.06 f
LC‘S - So“= 0 :.,-‘

4
B 49 7
2 | o -
s [ /]
r L ol
b 4
@) L ol
@
= 30
S u /.
w N -
w
= - 4
O pe —
T

20
S F <
- -
- — -
2
o l -
-J - —
=
5 10
| - —
w |
L 7 .
x B i’/// 7
5 O
O Yo oiI 02 03 04 05 06 07 08 09| 10

dmax, (FT.) 067 094

REFERENCE : 1zzard, Carl. t., Report presented at the Annual Meeting of the National

Transportation Board, January 1977; Simpiitied Method For Design of Curb-opening Iniets
— — — (As Modified by E| Paso County, per Type R Inlet)

Note: Depth of ponding measured ot curb above depressed area ; a=3", For d = .67
Qj = (17 Li +6.42){ dmax *.25)185; Qj=3.60 Li(d-.08)-5 For d = .94; Note: No Clogging Foctor

9/30/90
The City of Colorado Springs / El Paso County Dare

R
vV )
5?/ ? Dralnage Criterla Manual OCT 1987

Figure

HOR infrastructure, Inc. Sump CapaCIty for Curb-openlng |n|ets 7-11

A Centerra Company 7
=20




Appendix C

Water Quality Pond

Calculations and

Design



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.00 (December 2019)

Project:
Basin ID:
(ZONE 3
ZONE 2 . - .
O jf (ML Adjust area & %imp to the sub-basins
100-YR + -
mwé[mz o tributary to the pond (R1 and P1)
T § =
S — L”;;i‘;" fepth Increm
PERMANENT- ORIFICES Optional Optional
oot Example Zone Configuration (Retention Pg Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) Area (ft%) (acre) (ft3) (ac-ft)
Watershed Information , Top of Micropool -- 0.00 -- -- -- 10 0.000
=
Selected BMP Type = EDB Note: L / W Ratio< 1 6470.5 - 0.10 - - - 61 0.001 4 0.000
Watershed Area = 7.87 acres 6471 - 0.60 - - - 1,658 0.038 433 0.010
Watershed Length = 432 ft 6471.5 -- 1.10 -- -- -- 4,313 0.099 1,926 0.044
Watershed Length to Centroid = 200 ft 6472 - 1.60 - - - 6,822 0.157 4,710 0.108
Watershed Slope = 0.015 ft/ft 6472.5 -- 2.10 -- -- -- 9,371 0.215 8,758 0.201
Watershed Imperviousness = 76.00% |percen 6473 - 2.60 - - - 11,357 0.261 13,940 0.320
Percentage Hydrologic Soil Group A = 100.0% |percent 6473.5 - 3.10 - - - 13,439 0.309 20,139 0.462
Percentage Hydrologic Soil Group B = 0.0% percent - - - -
Percentage Hydrologic Soil Groups C/D = 0.0% percent - - - -
Target WQCV Drain Time = 40.0 hours - - - -
Location for 1-hr Rainfall Depths = Highlands Ranch - Highlands Ranch Mansion - - - -
After providing required inputs above including 1-hour rainfall - - - -
depths, click 'Run CUHP' to generate runoff hydrographs using - - - -
the embedded Colorado Urban Hydrograph Procedure. Optional User Overrides - - - -
Water Quality Capture Volume (WQCV) = 0.240 acre-feet 0.240 acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 0.775 acre-feet acre-feet - Change tO user Input.
2-yr Runoff Volume (P1 = 0.82in.) = 0.331 acre-feet inches - S
ee Colorado
5-yr Runoff Volume (P1 = 1.09in.) = 0.454 acre-feet inches \-\ L C
10-yr Runoff Volume (P1 = 1.32in.) = 0.564 acre-feet inches - Sp”ngs D M
25-yr Runoff Volume (P1 = 1.67 in.) = 0.742 acre-feet inches - Chapter 6 Table 6'2
50-yr Runoff Volume (P1 = 1.95in.) =[  0.892 acre-feet inches - for rainfall depths
100-yr Runoff Volume (P1 = 2.25in.) = 1.072 acre-feet inches - - - -
500-yr Runoff Volume (P1 = 3.01 in.) = 1.519 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 0.349 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.481 acre-feet - - - -
Approximate 10-yr Detention Volume = 0.597 acre-feet - - - -
Approximate 25-yr Detention Volume = 0.787 acre-feet - - - - W -
ill be reviewed
Approximate 50-yr Detention Volume = 0.895 acre-feet - - - - h b . |
Approximate 100-yr Detention Volume = 0.997 acre-feet - - - - on t eresu mltta .

Full Spectrum
Detention is
required. See
comment on pg 9
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.00 (December 2019)

Project:

Basin ID:

[ zoner

ZONE 3
( ZONE 2
1

100-YR

VOLUMJ EURV A
I wocv_r

f, —~

100-YEAR
ORIFICE

ZONE 1AND 2
ORIFICES

Example Zone Configuration (Retention Pond)

PERMANENT-
POOL

User Input: Orifice at Underdrain Outlet
Underdrain Orifice Invert Depth =
Underdrain Orifice Diameter =

N/A
N/A

inches

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
Zone 1 (WQCV) 2.28 0.240 Orifice Plate
Zone 2 Not Utilized
Zone 3 Not Utilized
Total (all zones) 0.240

ically used to drain WQCV in a Filtration BMP)
ft (distance below the filtration media surface)

Underdrain Orifice Area
Underdrain Orifice Centroid

User Input: Orifice Plate with one or more orifices or Elliptical Slo

Invert of Lowest Orifice = 0.00

Depth at top of Zone using Orifice Plate = 3.10
Orifice Plate: Orifice Vertical Spacing = 12.00 inches

Orifice Plate: Orifice Area per Row = 1.25

User Input: Stage and Total Area of Each Orifice Row (numbered

Row 1 (required) Row 2 (optional)

sq. inches (diameter = 1-1/4 inches)

Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)
ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

WQ Orifice Area per Row =
Elliptical Half-Width =
Elliptical Slot Centroid
Elliptical Slot Area

from lowest to highest)

Will be reviewed
on the resubmittal.

Full Spectrum

Gl Detention is
required. See
Sl comment on pg 9
8.681E-03 ft*
N/A feet
N/A feet
N/A ft?

Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.00

2.00 3.00

Orifice Area (sq. inches) 1.25 1.25

1825 7

Row 9 (optional) [ Row 10 (optional)

Row 11 (optional) | Row 12 (optional) [ Row 13 (optional) | Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area

ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid

User Input: Vertical Orifice (Circular or Rectangular)
Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A
Depth at top of Zone using Vertical Orifice = N/A N/A
Vertical Orifice Diameter = N/A N/A

inches

Calculated Parameters for Vertical Orifice
Not Selected Not Selected
N/A N/A ft?
N/A N/A feet

User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and

Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe)

Not Selected Not Selected
Overflow Weir Front Edge Height, Ho = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; =
Overflow Weir Front Edge Length = N/A N/A feet Overflow Weir Slope Length =
Overflow Weir Grate Slope = N/A N/A H:V Grate Open Area / 100-yr Orifice Area =
Horiz. Length of Weir Sides = N/A N/A feet Overflow Grate Open Area w/o Debris =
Overflow Grate Open Area % = N/A N/A %, grate open area/total area Overflow Grate Open Area w/ Debris =
Debris Clogging % = N/A N/A %

User Input: Outlet Pipe w/ Flow Restriction Plat

(Circular Orifice, Restrictor Plate, or

Rectangular Orifice)

ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area =

Not Selected Not Selected
Depth to Invert of Outlet Pipe = N/A N/A
Circular Orifice Diameter = N/A N/A

inches Outlet Orifice Centroid =

User Input: Emergency Spillway (Rectangular or Trapezoidal)
Spillway Invert Stage=

Spillway Crest Length = feet
Spillway End Slopes = H:v
Freeboard above Max Water Surface = feet

ft (relative to basin bottom at Stage = 0 ft)

Half-Central Angle of Restrictor Plate on Pipe =

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Calculated Parameter:

Calculated Parameters for Overflow Wei

Not Selected Not Selected
N/A N/A feet
N/A N/A feet
N/A N/A
N/A N/A ft
N/A N/A ft?
for Outlet Pipe w/ Flow Restriction Plate
Not Selected Not Selected
N/A N/A i
N/A N/A feet
N/A N/A radians

Calculated Parameters for Spillway

feet
feet
acres
acre-ft

Routed Hydrograph Results

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A 1.07 0.82 1.09 1.32 1.67 1.95 2.25 3.01
CUHP Runoff Volume (acre-ft) = 0.240 0.775 0.331 0.454 0.564 0.742 0.892 1.072 1.519
Inflow Hydrograph Volume (acre-ft) =| 0.240 0.775 0.331 0.454 0.564 0.742 0.892 1.072 1.519
CUHP Predevelopment Peak Q (cfs) = 0.0 0.0 0.0 0.1 0.1 0.3 2.0 5.2 12.1
OPTIONAL Override Predevelopment Peak Q (cfs) =| 0.0 0.0
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.00 0.01 0.02 0.03 0.25 0.66 1.54
Peak Inflow Q (cfs) = 5.9 18.7 8.1 11.0 13.5 18.5 22.3 26.5 38.0
Peak Outflow Q (cfs) = 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 3.3 1.6 0.7 0.1 0.0 0.0
Structure Controlling Flow = Plate N/A Plate Plate N/A N/A N/A N/A N/A
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 38 69 44 52 58 67 75 85 110
Time to Drain 99% of Inflow Volume (hours) = 40 74 47 56 62 72 81 92 119
Maximum Ponding Depth (ft) =| 2.20 3.10 2.56 2.99 3.10 3.10 3.10 3.10 3.10
Area at Maximum Ponding Depth (acres) =| 0.22 0.31 0.26 0.30 0.31 0.31 0.31 0.31 0.31
Maximum Volume Stored (acre-ft) = 0.223 0.462 0.310 0.429 0.462 0.462 0.462 0.462 0.462
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Extended Detention Basin (EDB)—
Sedimentation Facility

Description

An extended detention basin (EDB) is a sedimentation basin designed to totally drain dry
sometime after stormwater runoff ends. It is an adaptation of a detention basin used for flood
control. The primary difference is in the outlet design. The EDB uses a much smaller outlet that
extends the emptying time of the more frequently occurring runoff events to facilitate pollutant
removal. The EDB’s drain time for the brim-full water quality capture volume (i.e., time to fully
evacuate the design capture volume) of 40 hours is recommended to remove a significant
portion of fine particulate pollutants found in urban stormwater runoff. Soluble pollutant
removal can be somewhat enhanced by providing a small wetland marsh or ponding area in the
basin's bottom to promote biological uptake. The basins are considered to be "dry" because they
are designed not to have a significant permanent pool of water remaining between storm runoff
events. However, EDB may develop wetland vegetation and sometimes shallow pools in the
bottom portions of the facilities.

General Application

An EDB can be used to enhance stormwater runoff quality and reduce peak stormwater runoff
rates. If these basins are constructed early in the development cycle, they can also be used to
trap sediment from construction activities within the tributary drainage area. The accumulated
sediment, however, will need to be removed after upstream land disturbances cease and before
the basin is placed into final long-term use. Also, an EDB can sometimes be retrofitted into
existing flood control detention basins.

EDBs can be used to improve the quality of urban runoff from roads, parking lots, residential
neighborhoods, commercial areas, and industrial sites and are generally used for regional or
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follow-up treatment. They can also be used as an onsite BMP and work well in conjunction with
other BMPs, such as upstream onsite source controls and downstream infiltration/filtration
basins or wetland channels. If desired, a flood routing detention volume can be provided above
the water quality capture volume (WQCV) of the basin.

Advantages/Disadvantages

General

An EDB can be designed to provide other benefits such as recreation and open space
opportunities in addition to reducing peak runoff rates and improving water quality. They are
effective in removing particulate matter and the associated heavy metals and other pollutants.
As with other BMPs, safety issues need to be addressed through proper design.

Physical Site Suitability

Normally, the land required for an EDB is approximately 0.5 to 2.0 percent of the total tributary
development area. In high groundwater areas, consider the use of retention ponds (RP) instead
in order to avoid many of the problems that can occur when the EDB’s bottom is located below
the seasonal high water table. Soil maps should be consulted, and soil borings may be needed to
establish design geotechnical parameters.

Pollutant Removal

The pollutant removal range of an EDB was presented in section 4.1, Table ND-2. Removal of
suspended solids and metals can be moderate to high, and removal of nutrients is low to
moderate. The removal of nutrients can be improved when a small shallow pool or wetland is
included as part of the basin's bottom or the basin is followed by BMPs more efficient at
removing soluble pollutants, such as a filtration system, constructed wetlands or wetland
channels.

The major factor controlling the degree of pollutant removal is the emptying time provided by
the outlet. The rate and degree of removal will also depend on influent particle sizes. Metals, oil
and grease, and some nutrients have a close affinity for suspended sediment and will be
removed partially through sedimentation.

Aesthetics and Multiple Uses

Since an EDB is designed to drain very slowly, its bottom and lower portions will be inundated
frequently for extended periods of time. Grasses in this frequently inundated zone will tend to
die off, with only the species that can survive the specific environment at each site eventually
prevailing. In addition, the bottom will be the depository of all the sediment that settles out in
the basin. As a result, the bottom can be muddy and may have an undesirable appearance to
some. To reduce this problem and to improve the basin's availability for other uses (such as
open space, habitat or passive recreation), it is suggested that the designer provide a lower-
stage basin as suggested in the Two Stage Design procedure. As an alternative, a retention pond
(RP) could be used, in which the settling occurs primarily within the permanent pool.
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Design Considerations

Whenever desirable and feasible, incorporate the EDB within a larger flood control basin. Also,
whenever possible try to provide within the basin for other urban uses such as passive
recreation, and wildlife habitat. If multiple uses are being contemplated, consider the multiple-
stage detention basin to limit inundation of passive recreational areas to one or two occurrences
a year. Generally, the area within the WQCYV is not well suited for active recreation facilities
such as ballparks, playing fields, and picnic areas. These are best located above the WQCV pool
level.

Figure EDB-1 shows a representative layout of an EDB. Although flood control storage can be
accomplished by providing a storage volume above the water quality storage, how best to
accomplish this is not included in this discussion. Whether or not flood storage is provided, all
embankments should be protected from catastrophic failure when runoff exceeds the design
event. The State Engineer's regulatory requirements for larger dam embankments and storage
volumes must be followed whenever regulatory height and/or volume thresholds are
exceeded. Below those thresholds, the engineer should design the embankment-spillway-outlet
system so that catastrophic failure will not occur.

Perforated outlet and trash rack configurations are illustrated in section 4.3, Typical Structural
Details. Figure EDB-3 equates the WQCYV that needs to be emptied over 40 hours, to the total
required area of perforations per row for the standard configurations shown in that section. The
chart is based on the rows being equally spaced vertically at 4-inch centers. This total area of
perforations per row is then used to determine the number of uniformly sized holes per row
(see detail in the Structural Details section). One or more perforated columns on a perforated
orifice plate integrated into the front of the outlet can be used. Other types of outlets may also
be used, provided they control the release of the WQCYV in a manner consistent with the drain
time requirements and are approved in advance.

Although the soil types beneath the pond seldom prevent the use of this BMP, they should be
considered during design. Any potential exfiltration capacity should be considered a short-term
characteristic and ignored in the design of the WQCV because exfiltration will decrease over
time as the soils clog with fine sediment and as the groundwater beneath the basin develops a
mound that surfaces into the basin.

High groundwater should not preclude the use of an EDB. Groundwater, however, should be
considered during design and construction, and the outlet design must account for any
upstream base flows that enter the basin or that may result from groundwater surfacing within
the basin itself.

Stable, all weather access to critical elements of the pond, such as the inlet, outlet, spillway, and
sediment collection areas must be provided for maintenance purposes.
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Design Procedure and Criteria

The following steps outline the design procedure and criteria for an EDB.

1. Basin Storage Volume

2. Outlet Works

STORMWATER QUALITY BMP MANUAL

Provide a storage volume equal to 120 percent of the WQCV
based on a 40-hour drain time, above the lowest outlet (i.e.,
perforation) in the basin. The additional 20 percent of storage
volume provides for sediment accumulation and the resultant loss
in storage volume.

A. Determine the WQCYV tributary catchment’s percent
imperviousness. Account for the effects of DCIA, if any, on
Effective Imperviousness. Using Figure ND-1, determine the
reduction in impervious area to use with WQCV calculations.

B. Find the required storage volume (watershed inches of
runoff):

Determine the required WQCV (watershed inches of runoff)
using Figure EDB-2, based on the EDB’s 40-hour drain time.

Calculate the Design Volume in acre-feet as follows:

Design Volume = (W?SVJ * Area *1.2

In which:
Area = The watershed area tributary to the
extended detention pond.
1.2 factor = Multiplier of 1.2 to account for the

additional 20 percent of required storage
for sediment accumulation.

The Outlet Works are to be designed to release the WQCYV (i.e.,
not the “Design Volume”) over a 40-hour period, with no more
than 50 percent of the WQCYV being released in 12 hours. Refer to
the Structural Details section for schematics pertaining to structure
geometry; grates, trash racks, and screens; outlet type: orifice plate
or perforated riser pipe; cutoff collar size and location; and all
other necessary components.

For a perforated outlet, use Figure EDB-3 to calculate the required
area per row based on WQCV and the depth of perforations at the
outlet. See the Structural Details section to determine the
appropriate perforation geometry and number of rows. (The
lowest perforations should be set at the water surface elevation of
the outlet micropool.) The total outlet area can then be calculated
by multiplying the area per row by the number of rows.
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3. Trash Rack

4. Basin Shape

5. Two-Stage Design

6. Low-Flow Channel

7. Basin Side Slopes

STORMWATER QUALITY BMP MANUAL

Provide a trash rack of sufficient size to prevent clogging of the
primary water quality outlet. Size the rack so as not to interfere
with the hydraulic capacity of the outlet. Using the total outlet
area and the selected perforation diameter (or height), Figures 6,
6a or 7 in the Structural Details section will help to determine the
minimum open area required for the trash rack. If a perforated
vertical plate or riser is used as suggested in this manual, use one-
half of the total outlet area to calculate the trash rack’s size. This
accounts for the variable inundation of the outlet orifices. Figures
6 and 6a were developed as suggested standardized outlet designs
for smaller sites.

Shape the pond whenever possible with a gradual expansion from
the inlet and a gradual contraction toward the outlet, thereby
minimizing short circuiting. The basin length to width ratio
between the inlet and the outlet should be between 2:1 to 3:1, with
the larger being preferred. It may be necessary to modify the inlet
and outlet points through the use of pipes, swales, or channels to
accomplish this.

A two-stage design with a pool that fills often with frequently
occurring runoff minimizes standing water and sediment
deposition in the remainder of the basin. The two stages are as
follows:

A. Top Stage: The top stage should be 2 or more feet deep with its
bottom sloped at 2 percent toward the low flow channel.

B. Bottom Stage: The active storage basin of the bottom stage
should be 1.5 to 3 feet deeper than the top stage and store 5 to
15 percent of the WQCV. Provide a micro-pool below the
bottom active storage volume of the lower stage at the outlet
point. The pool should be 2 the depth of the upper WQCV
depth or 2.5 feet, whichever is the larger.

Conveys low flows from the forebay to the bottom stage. Erosion
protection should be provided where the low-flow channel enters
bottom stage. Lining the low flow channel with concrete is
recommended. Otherwise line its sides with VL Type riprap and
bottom with concrete. Make it at least 9 inches deep; at a
minimum provide capacity equal to twice the release capacity at
the upstream forebay outlet.

Basin side slopes should be stable and gentle to facilitate
maintenance and access. Side slopes should be no steeper than 3:1,
the flatter, the better and safer.
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8. Dam Embankment

9. Vegetation

10. Access

11. Inlet

12. Forebay Design

13. Flood Storage

14. Multiple Uses

STORMWATER QUALITY BMP MANUAL

The embankment should be designed not to fail during a 100-year
and larger storms. Embankment slopes should be no steeper than
3:1, preferably 4:1 or flatter, and planted with turf forming
grasses. Poorly compacted native soils should be excavated and
replaced. Embankment soils should be compacted to at least

95 percent of their maximum density according to ASTM D 698-70
(Modified Proctor). Spillway structures and overflows should be
designed in accordance with the City of Colorado Springs and El
Paso County Drainage Criteria Manual and should consider
UDEFCD drop-structure design guidelines.

Bottom vegetation provides erosion control and sediment
entrapment. Pond bottom, berms, and side sloping areas may be
planted with native grasses or with irrigated turf, depending on
the local setting.

All weather stable access to the bottom, forebay, and outlet works
area shall be provided for maintenance vehicles. Maximum grades
should be 10 percent with a solid driving surface of gravel, rock,
or concrete.

Dissipate flow energy at pond's inflow point(s) to limit erosion
and promote particle sedimentation. Inlets should be designed in
accordance with the City of Colorado Springs and El Paso County
Drainage Criteria Manual’s drop structure criteria or another type
of energy dissipating structure.

Provide the opportunity for larger particles to settle out in the
inlet in an area that has a solid surface bottom to facilitate
mechanical sediment removal. A rock berm should be constructed
between the forebay and the main EDB. The forebay volume of
the permanent pool should be 5 to 10 percent of the design water
quality capture volume. A pipe throughout the berm to convey
water the EDB should be offset from the inflow streamline to
prevent short circuiting and should be sized to drain the forebay
volume in 5 minutes.

Combining the water quality facility with a flood control facility is
recommended. The 10-year, 100-year, or other floods may be
detained above the WQCV. See the New Development Planning
section of this chapter for further guidance.

Whenever desirable and feasible, incorporate the EDB within a
larger flood control basin. Also, whenever possible try to provide
for other urban uses such as active or passive recreation, and
wildlife habitat. If multiple uses are being contemplated, use the
multiple-stage detention basin to limit inundation of passive
recreational areas to one or two occurrences a year. Generally, the
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Design Example

area within the WQCYV is not well suited for active recreation
facilities such as ballparks, playing fields, and picnic areas. These
are best located above the EDB level.

Design forms that provide a means of documenting the design procedure are included in the
Design Forms section. A completed form follows as a design example.

Maintenance Recommendations

Extended detention basins have low to moderate maintenance requirements. Routine and
nonroutine maintenance is necessary to assure performance, enhance aesthetics, and protect
structural integrity. The dry basins can result in nuisance complaints if not properly designed or
maintained. Bio-degradable pesticides may be required to limit insect problems. Frequent
debris removal and grass-mowing can reduce aesthetic complaints. If a shallow wetland or
marshy area is included, mosquito breeding and nuisance odors could occur if the water
becomes stagnant. Access to critical elements of the pond (inlet, outlet, spillway, and sediment
collection areas) must be provided. The basic elements of the maintenance requirements are

presented in Table EDB-1.

TABLE EDB-1

Extended Detention Basin Maintenance Considerations

Required Action

Maintenance Objective

Frequency of Action

Lawn mowing and lawn care

Debris and litter removal

Erosion and sediment control

Structural

Inspections

Nuisance control

STORMWATER QUALITY BMP MANUAL

Occasional mowing to limit unwanted
vegetation. Maintain irrigated turf grass as
2 to 4 inches tall and nonirrigated native
turf grasses at 4 to 6 inches.

Remove debris and litter from the entire
pond to minimize outlet clogging and
improve aesthetics.

Repair and revegetate eroded areas in the
basin and channels.

Repair pond inlets, outlets, forebays, low
flow channel liners, and energy
dissipators whenever damage is
discovered.

Inspect basins to insure that the basin
continues to function as initially intended.
Examine the outlet for clogging, erosion,
slumping, excessive sedimentation levels,
overgrowth, embankment and spillway
integrity, and damage to any structural
element.

Address odor, insects, and overgrowth
issues associated with stagnant or
standing water in the bottom zone.
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Routine — Depending on aesthetic
requirements.

Routine — Including just before annual
storm seasons (that is, April and May)
and following significant rainfall
events.

Nonroutine — Periodic and repair as
necessary based on inspection.

Nonroutine — Repair as needed
based on regular inspections.

Routine — Annual inspection of
hydraulic and structural facilities. Also
check for obvious problems during
routine maintenance visits, especially
for plugging of outlets.

Nonroutine — Handle as necessary
per inspection or local complaints.



TABLE EDB-1
Extended Detention Basin Maintenance Considerations

Required Action Maintenance Objective Frequency of Action
Sediment removal Remove accumulated sediment from the Nonroutine — Performed when
forebay, micro-pool, and the bottom of the  sediment accumulation occupies
basin. 20 percent of the WQCV. This may

vary considerably, but expect to do
this every 10 to 20 years, as
necessary per inspection if no
construction activities take place in
the tributary watershed. More often if
they do. The forebay and the
micro-pool will require more frequent
cleanout than other areas of the
basin, say every 1 or 2 years.
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Side Slopes No Steeper than 3:1

Embankment Side Slope
No Steeper than 3:1

Presedimentation

Top Stage with
Forebay e

] Embankment
2% Slope FIoorEralnage

Access to Outlet
Outlet w/Trash Rack

Maintenance Access

PLAN
NOT TO SCALE

Water Quality Capture E&Zﬁgency Spillway Flood
Frequent volume level (including @ Spillway Crest
Runoff Pool 20% additional volume (e.g. 100-yr, SPF, PMF, etc.)
10% to 25% of WQCV for sediment storage) < » 2P PV €L
Inflow Secondary Berm ¥ Spillway Crest
Presedimentatior:/ Y ) / Py
Forebay Top of Low Cutoff Collar
Flow Channel = N Embankment
Flow™ T L L L 10wg \ Des
Dispersing W Size Outlet& A T 7~ v
Inlet* N Drain Forebay / / | Outlow
Volume in 1-HR s T o
- :_nc;lvse;rlt:gw S=0.0% * Outlet Works
Solid Driving ch | (see detail)
Surface anne

1 VYT
Dyp>35 Dyo(2.5' Min)
* Could be Impact Basin, GSB Drop, Concrete
Rundown, other Hardened Rundown SECTION

NOT TO SCALE

FIGURE EDB-1
Plan and Section of an Extended Detention Basin Sedimentation Facility
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FIGURE EDB-2
Water Quality Capture Volume (WQCV), 80" Percentile Runoff Event
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Source: Douglas County Storm Drainage and Technical Criteria, 1986.

FIGURE EDB-3
Water Quality Outlet Sizing: Dry Extended Detention Basin with a 40-Hour Drain
Time of the Capture Volume

STORMWATER QUALITY BMP MANUAL 4-71




Design Procedure Form: Extended Detention Basin (EDB) - Sedimentation Facility

Sheet1 of 3

Designer: update Design Procedure Form to match the
Company: MH-Detention worksheet.
Date: September 22, 1999
Project:
Location:
1. Basin Storage Volume
I, = 50.00 %
A) Tributary Area's Imperviousness Ratio (i =1,/ 100 ) i= 0.50
B) Contributing Watershed Area (Area) Area = 100.00 acres
C) Water Quality Capture Volume (WQCV) WQCV = 0.21 watershed inches
(WQCV =1.0*(0.91 * 1*-1.19* 1>+ 0.78 * I))
D) Design Volume: Vol = (WQCV / 12) * Area * 1.2 Vol = 2.063 acre-feet
2. Outlet Works
A) Outlet Type (Check One) X Orifice Plate
Perforated Riser Pipe
Other:
B) Depth at Outlet Above Lowest Perforation (H) H= 4.00 feet
C) Required Maximum Outlet Area per Row, (A,) A, = 1.74 square inches
D) Perforation Dimensions (enter one only):
i) Circular Perforation Diameter OR = 1.5000 inches, OR
ii) 2" Height Rectangular Perforation Width W = inches
E) Number of Columns (nc, See Table 6a-1 For Maximum) nc = 1 number
F) Actual Design Outlet Area per Row (A,) A, = 1.77 square inches
G) Number of Rows (nr) nr= 12 number
H) Total Outlet Area (Ay) Agt = 21.21 square inches
3. Trash Rack
A) Needed Open Area: A; = 0.5 * (Figure 7 Value) * Ay A= 678 square inches
B) Type of Outlet Opening (Check One) X < 2" Diameter Round
2" High Rectangular
Other:
C) For 2", or Smaller, Round Opening (Ref.: Figure 6a):
i) Width of Trash Rack and Concrete Opening (W onc)
from Table 6a-1 Weone = 18 inches
ii) Height of Trash Rack Screen (H+g) Hir = 72 inches
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Design Procedure Form: Extended Detention Basin (EDB) - Sedimentation Facility

Sheet 2 of 3
Designer:
Company:
Date: September 22, 1999
Project:
Location:
iii) Type of Screen (Based on Depth H), Describe if "Other" X S.S. #93 VEE Wire (US Filter)
Other:
iv) Screen Opening Slot Dimension, Describe if "Other" X 0.139" (US Filter)
Other:
v) Spacing of Support Rod (O.C.) 1.00 inches
Type and Size of Support Rod (Ref.: Table 6a-2) TE 0.074 in. x 0.50 in.
vi) Type and Size of Holding Frame (Ref.: Table 6a-2) 0.75 in. x 1.00 in. angle
D) For 2" High Rectangular Opening (Refer to Figure 6b):
1) Width of Rectangular Opening (W) W = inches
i) Width of Perforated Plate Opening (W¢onc = W + 12") Weone = inches
i) Width of Trashrack Opening (W gpening) from Table 6b-1 W opening = inches
iv) Height of Trash Rack Screen (H+g) Hir = inches
v) Type of Screen (based on depth H) (Describe if "Other") KlempTM KPP Series Aluminum
Other:
vi) Cross-bar Spacing (Based on Table 6b-1, KlempwI KPP inches
Grating). Describe if "Other" Other:
vii) Minimum Bearing Bar Size (Klemp™ Series, Table 6b-2)
(Based on depth of WQCYV surcharge)
4. Detention Basin length to width ratio 2.00 (L/W)
5 Pre-sedimentation Forebay Basin - Enter design values
A) Volume (5 to 10% of the Design Volume in 1D) 0.200  acre-feet
B) Surface Area 0.069  acres
C) Connector Pipe Diameter 6 inches
(Size to drain this volume in 5-minutes under inlet control)
D) Paved/Hard Bottom and Sides Yes yes/no
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Design Procedure Form: Extended Detention Basin (EDB) - Sedimentation Facility

Designer:

Company:
Date: September 22, 1999
Project:

Location:

Sheet 3 of 3

6. Two-Stage Design

A) Top Stage (Dwq = 2' Minimum) Dwq = 2.00 feet
Storage= 1.800  acre-feet
B) Bottom Stage (Dgs = Dwq *+ 1.5 Minimum, Dyq + 3.0' Maximum, Dgs = 4.00 feet
Storage = 5% to 15% of Total WQCV) Storage= 0.110  acre-feet
Surf. Area= 0.028 acres
C) Micro Pool (Minimum Depth = the Larger of Depth= 2.50 feet
0.5 * Top Stage Depth or 2.5 Feet) Storage= 0.015  acre-feet
Surf. Area= 0.006  acres
D) Total Volume: Vol = Storage from 5A + 6A + 6B Vol = 2.110 acre-feet
Must be > Design Volume in 1D
7. Basin Side Slopes (Z, horizontal distance per unit vertical) Z= 5.00 (horizontal/vertical)
Minimum Z = 3, Flatter Preferred
8. Dam Embankment Side Slopes (Z, horizontal distance) Z= 4.00 (horizontal/vertical)
per unit vertical) Minimum Z = 3, Flatter Preferred
9. Vegetation (Check the method or describe "Other") X Native Grass

Irrigated Turf Grass

Other:

Notes:
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NOTES TO USERS

This map is for use in administering the National Flood Insurance Program. It does
not necessarily identify all areas subject to flooding, particularly from local drainage
sources of small size. The community map repository should be consulted for
possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevations (BFEs)
and/or floodways have been determined, users are encouraged to consult the Flood
Profiles and Floodway Data and/or Summary of Stillwater Elevations tables contained
within the Flood Insurance Study (FIS) report that accompanies this FIRM. Users
should be aware that BFEs shown on the FIRM represent rounded whole-foot
elevations. These BFEs are intended for flood insurance rating purposes only and
should not be used as the sole source of flood elevation information. Accordingly,
flood elevation data presented in the FIS report should be utilized in conjunction with
the FIRM for purposes of construction and/or floodplain management.

Coastal Base Flood Elevations shown on this map apply only landward of 0.0" North
American Vertical Datum of 1988 (NAVD88). Users of this FIRM should be aware
that coastal flood elevations are aiso provided in the Summary of Stillwater Elevations
table in the Flood Insurance Study report for this jurisdiction. Elevations shown in the
Summary of Stillwater Elevations table should be used for construction and/or
floodplain management purposes when they are higher than the elevations shown on
this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations with
regard to requirements of the National Flood Insurance Program. Floodway widths
and other pertinent floodway data are provided in the Flood Insurance Study report for
this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood control
structures. Refer to section 2.4 "Flood Protection Measures" of the Flood Insurance
Study report for information on flood control structures for this jurisdiction.

The projection used in the preparation of this map was Universal Transverse
Mercator (UTM) zone 13. The horizontal datum was NAD83, GRS80 spheroid.
Differences in datum, spheroid, projection or UTM zones zones used in the
production of FIRMs for adjacent jurisdictions may result in slight positional
differences in map features across jurisdiction boundaries. These differences do not
affect the accuracy of this FIRM.

Flood elevations on this map are referenced to the North American Vertical Datum
of 1988 (NAVD88). These flood elevations must be compared to structure and
ground elevations referenced to the same vertical datum. For information regarding
conversion between the National Geodetic Vertical Datum of 1929 and the North
American Vertical Datum of 1988, visit the National Geodetic Survey website at
http://www.ngs.noaa.gov/ or contact the National Geodetic Survey at the following
address:

NGS Information Services
NOAA, N/NGS12

| National Geodetic Survey
SSMC-3, #9202

1315 East-West Highway
Silver Spring, MD 20910-3282

To obtain current elevation, description; and/or location information for bench marks
shown on this map, please contact the Information Services Branch of the National
Geodetic Survey at (301) 713-3242 or visit its website at http://www.ngs.noaa.gov/.

Base Map information shown on this FIRM was provided in digital format by El Paso
County, Colorado Springs Utilities, City of Fountain, Bureau of Land Management,
National Oceanic and Atmospheric Administration, United States Geological Survey,
and Anderson Consulting Engineers, Inc. These data are current as of 2008.

This map reflects more detailed and up-to-date stream channel configurations and
floodplain delineations than those shown on the previous FIRM for this jurisdiction.
The floodplains and floodways that were transferred from the previous FIRM may
have been adjusted to conform to these new stream channel configurations. As a
result, the Flood Profiles and Floodway Data tables in the Flood Insurance Study
Report (which contains authoritative hydraulic data) may reflect stream channel
distances that differ from what is shown on this map. The profile baselines depicted
on this map represent the hydraulic modeling baselines that match the flood profiles
and Floodway Data Tables if applicable, in the FIS report. As a result, the profile
baselines may deviate significantly from the new base map channel representation
and may appear outside of the floodpiain.

Corporate limits shown on this map are based on the best data available at the time
of publication. Because changes due to annexations or de-annexations may have
occurred after this map was published, map users should contact appropriate
community officials to verify current corporate limit locations.

Please refer to the separately printed Map Index for an overview map of the county
showing the layout of map panels; community map repository addresses; and .a
Listing of Communities table containing National Flood Insurance Program dates for
each community as well as a listing of the panels on which each community is
located.

Contact FEMA Map Service Center (MSC) via the FEMA Map Information eXchange
(FMIX) 1-877-336-2627 for information on available products associated with this
FIRM. Available products may include previously issued Letters of Map Change, a
Flood Insurance Study Report, and/or digital versions of this map. The MSC may
also be reached by Fax at 1-800-358-9620° and its website at
http://www.msc.fema.gov/.

if you have questions about this map or questions concerning the National Flood
Insurance Program in general, please call 1-877-FEMA MAP (1-877-336-2627) or
visit the FEMA website at http://www.fema.gov/business/nfip.

El Paso County Vertical Datum Offset Table

Vertical Datum
Flooding Source Offset (ft)

REFER TO SECTION 3.3 OF THE EL PASO COUNTY FLOOD INSURANCE STUDY
FOR STREAM BY STREAM VERTICAL DATUM CONVERSION INFORMATION

Panel Location Map

This Digital Flood Insurance Rate Map (DFIRM) was produced through a
Cooperating Technical Partner (CTP) agreement between the State of Colorado
Water Conservation Board (CWCB) and the Federal Emergency Management
Agency (FEMA).

Additional Flood Hazard information and resources are
available from local communities and the Colorado
Water Conservation Board.
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SPECIAL FLOOD HAZARD AREAS (SFHAS) SUBJECT TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year flood), also known as the base flood, is the flood
that has a 1% chance of being equaled or exceeded in any given year. The Special Flood
Hazard Area is the area subject to flooding by the 1% annual chance flood. Areas of
Special Flood Hazard include Zones A, AE, AH, AO, AR, A99, V, and VE. The Base Flood
Elevation is the water-surface elevation of the 1% annual chance flood.

ZONE A No Base Flood Elevations determined.
ZONE AE Base Flood Elevations determined.

ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood
Elevations determined.

ZONE AO Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain); average
depths determined. For areas of alluvial fan flooding, velocities also
determined.

ZONE AR Special Flood Hazard Area Formerly protected from the 1% annual chance
flood by a flood control system that was subsequently decertified. Zone AR
indicates that the former flood control system is being restored to provide
protection from the 1% annual chance or greater flood.

ZONE A99  Area to be protected from 1% annual chance flood by a Federal flood
protection system under construction; no Base Flood Elevations
determined.

ZONE V Coastal flood zone with velocity hazard (wave action); no Base Flood
Elevations determined.

ZONE VE Coastal flood zone with velocity hazard (wave action); Base Flood
Elevations determined.

FLOODWAY AREAS IN ZONE AE

The floodway is the channel of a stream plus any adjacent floodplain areas that must be
kept free of encroachment so that the 1% annual chance flood can be carried without
substantial increases in flood heights.

OTHER FLOOD AREAS

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood with
average depths of less than 1 foot or with drainage areas less than 1
square mile; and areas protected by levees from 1% annual chance flood.

|:| OTHER AREAS

ZONE X Areas determined to be outside the 0.2% annual chance floodplain.
ZONED Areas in which flood hazards are undetermined, but possible.

AN\ COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROTECTED AREAS (OPAS)

CBRS areas and OPAs are normally focated within or adjacent to Special Flood Hazard Areas.
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soll
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP INFORMATION

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 17, Sep 13, 2019

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

Date(s) aerial images were photographed: Jun 7, 2016—May
26, 2019

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

Blakeland loamy sand, 1 to 9 172.2
percent slopes

Blendon sandy loam, O to 3 25.7
percent slopes

Ellicott loamy coarse sand, 0 to 41.4
5 percent slopes

Stapleton sandy loam, 8 to 15 111
percent slopes

Totals for Area of Interest 250.4

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

11
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The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

12
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El Paso County Area, Colorado

8—Blakeland loamy sand, 1 to 9 percent slopes

Map Unit Setting
National map unit symbol: 369v
Elevation: 4,600 to 5,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Blakeland and similar soils: 98 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Blakeland

Setting
Landform: Hills, flats
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sedimentary rock and/or eolian deposits
derived from sedimentary rock

Typical profile
A -0to 11 inches: loamy sand
AC - 11 to 27 inches: loamy sand
C - 27 to 60 inches: sand

Properties and qualities

Slope: 1 to 9 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Somewhat excessively drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 5 percent

Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: Sandy Foothill (R049BY210CO)
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit: 1 percent

13
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Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

10—Blendon sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3671
Elevation: 6,000 to 6,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Blendon and similar soils: 98 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Blendon

Setting
Landform: Terraces, alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from arkose

Typical profile
A -0to 10 inches: sandy loam
Bw - 10 to 36 inches: sandy loam
C - 36 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 2 percent
Available water storage in profile: Moderate (about 6.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
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Hydrologic Soil Group: B
Ecological site: Sandy Foothill (R049BY210CO)
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit: 1 percent
Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

28—Ellicott loamy coarse sand, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 3680
Elevation: 5,500 to 6,500 feet
Mean annual precipitation: 13 to 15 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Ellicott and similar soils: 97 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ellicott

Setting
Landform: Flood plains, stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium

Typical profile
A - 0to 4 inches: loamy coarse sand
C - 4 to 60 inches: stratified coarse sand to sandy loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)
Depth to water table: More than 80 inches
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Frequency of flooding: Frequent
Frequency of ponding: None
Available water storage in profile: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: A
Ecological site: Sandy Bottomland LRU's A & B (R069XY031CO)
Other vegetative classification: SANDY BOTTOMLAND (069AY031CO)
Hydric soil rating: No

Minor Components

Fluvaquentic haplaquoll
Percent of map unit: 1 percent
Landform: Swales
Hydric soil rating: Yes

Other soils
Percent of map unit: 1 percent
Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

84—Stapleton sandy loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 36b0
Elevation: 6,500 to 7,300 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Stapleton and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Stapleton

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from arkose
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Typical profile
A -0to 11 inches: sandy loam
Bw - 11 to 17 inches: gravelly sandy loam
C - 17 to 60 inches: gravelly loamy sand

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Gravelly Foothill (R049BY214CO)
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit: 4 percent
Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes
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Soil Information for All Uses

Soil Properties and Qualities

The Soil Properties and Qualities section includes various soil properties and
qualities displayed as thematic maps with a summary table for the soil map units in
the selected area of interest. A single value or rating for each map unit is generated
by aggregating the interpretive ratings of individual map unit components. This
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly
measured, but are inferred from observations of dynamic conditions and from soil
properties. Example soil qualities include natural drainage, and frost action. Soil
features are attributes that are not directly part of the soil. Example soil features
include slope and depth to restrictive layer. These features can greatly impact the
use and management of the soil.

Hydrologic Soil Group

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.
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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.
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MAP INFORMATION

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.
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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:
Survey Area Data:

El Paso County Area, Colorado
Version 17, Sep 13, 2019

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

Date(s) aerial images were photographed:
26, 2019

Jun 7, 2016—May

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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Table—Hydrologic Soil Group

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

8 Blakeland loamy sand, 1 |A 172.2 68.8%
to 9 percent slopes

10 Blendon sandy loam, 0 B 25.7 10.3%
to 3 percent slopes

28 Ellicott loamy coarse A 414 16.5%
sand, 0 to 5 percent
slopes

84 Stapleton sandy loam, 8 |B 111 4.4%
to 15 percent slopes

Totals for Area of Interest 250.4 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified

Tie-break Rule: Higher
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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. | ACCEPT RESPONSIBILITY FOR ANY
LIABILITY CAUSED BY ANY NEGLIGENT ACTS, ERRORS OR OMISSIONS ON MY PART IN
PREPARING THIS REPORT.

SCOTT A. ZIMMERMANN, PE # 38571 DATE

OWNER / DEVELOPER'S STATEMENT:

|, THE OWNER / DEVELOPER HAVE READ AND WILL COM,PLY WITH ALL THE REQUIREMENTS
SPECIFIED IN THE DRAINAGE REPORT AND PLAN.

JOE SPRYS

CHARTER DEVELOPMENT COMPANY, LLC

C/O NATIONAL HERITAGE ACADEMIES

3850 BNROADMOOR SE, GRAND RAPIDS, MI 49512

DATE

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.

JENNIFER IRVINE, P.E. DATE
COUNTY ENGINEER / ECM ADMINISTRATOR
DEVELOPED RUNOFF SUMMARY TABLE
Basin Dsn
Name Pnt Area (ac) Q5 (cfs) Q100 (cfs)
0s-1 1 1.73 0.8 3.3
0sS-2 2 0.77 0.1 0.8
0sS-3 3 0.75 0.2 1.3
R-1 4 1.07 4.1 7.4
A-1 5 0.15 0.0 0.1
P-1 6 3.41 10.4 20.2
TOTAL 4,5,6 4.63 12.6 24.1
Show the flowpath for the time of concentration calculation.
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The most recent update to the Drainage Criteria
manual adopted full-spectrum detention which
shall be applied to all projects.

Per Resolution 15-042 should any inconsistencies
or conflicts be found, the provision that is more
protective of public health, safety, and welfare shall
control. Therefore, flood attenuation for the site is
required. Revise the design or submit a deviation
request for the Engineering Review Manager's
consideration.

Add "PCD File No. PPR-20-008"

Revise. "...East Fork sub-tributary of the Sand
Creek Drainage Basin..."

. The rest of the site, consisting of low impervious
percentage areas, will overland

sheet flow into existing adjacent perimeter curb
and gutter to follow patterns established with the
MASTER

STUDY before being intercepted by existing curb
inlets along Meadowbrook Parkway, Hames Drive,
and

Pinyon Jay Boulevard.

Revise. Per ECM Appendix | Section 1.7.1.A the
entire site to include basins OS1, OS2, OS3, and
Al must be treated for WQ unless excluded from
the requirements as described in .7.1.B. On the
subbasin narrative, specifically identify the
exclusion criteria being applied.
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Revise. 100 ft max for urban land uses.

Add a section addressing the 4-step process
defined in ECM Appendix | Section 1.7.2. List each
step and below each step discuss how the process
was implemented or considered in the design
process.

Add a Fee section. Provide a statement whether
or not fees were paid for the tract with the
subdivision and if this project is required to pay
drainage fees.

Will be reviewed on the resubmittal.

Full Spectrum Detention is required. See
comment on pg 9

Adjust area & %imp to the sub-basins tributary to
the pond (R1 and P1)

Change to user input. See Colorado Springs DCM
Chapter 6 Table 6-2 for rainfall depths.

Will be reviewed on the resubmittal.

Full Spectrum Detention is required. See
comment on pg 9
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