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PRELIMINARY DRAINAGE REPORT

for
WINDERMERE
Colorado Springs, Colorado

1.0 CERTIFICATION STATEMENTS

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 El Paso County for
drainage reports, and said report is in conformity with the master plan of the drainage
basin. | accept responsibility for any liability caused by any negligent acts, errors or
omission on my part in preparing this report.

Tim D. McConnell, P.E. Date
Colorado P.E. License No. 33797
For and on Behalf of Drexel, Barrell & Co.

DEVELOPER'S STATEMENT

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

Business Name: Windsor Ridge Homes
By:
James Todd Stephens Date
Title: President
Address: 4164 Austin Bluffs Pkwy #361

Colorado Springs, CO 80918

EL PASO COUNTY

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

Jennifer Irvine, P.E. County Engineer/ECM Administrator Date
CONDITION
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2.0 PURPOSE

This report is prepared by Drexel, Barrel & Co in support of the Windermere Preliminary
Plan Amendment. The purpose of this report is to identify onsite and offsite drainage
patterns, storm sewer, inlet locations, and areas tributary to the site, and to safely route
developed storm water runoff to adequate outfall facilities.

3.0 GENERAL SITE DESCRIPTION

Location

The site is located at the northwest corner of N. Carefree Cir. and Marksheffel Rd. - the E
1/2 of Section 29, Township 13 S, Range 65 W of the éth P.M., El Paso County, Colorado.

The site is bound on the west by Antelope Ridge Dr., on the north by the Chateau at
Antelope Ridge subdivision, on the east by Marksheffel Rd., and on the south by N.
Carefree Cir.

Site Conditions

The site is approximately 52.07 acres in size and is proposed as a single family home
subdivision. The proposed site development includes approximately 203 single-family
residences and will be developed in two filings. The site is currently undeveloped and is
covered with native grass and vegetation. The site is located within the Sand Creek
Drainage Basin. Historically, this site drains in all directions with a large hill in the southern
half of the site and an existing temporary detention facility located at the northern end.
There is a large roadside ditch adjacent to Marksheffel Road (M.D.D.P. DP-1x) that routes
off-site (non-tributary to site facilities) runoff to the existing 24" CMP storm culvert under
Marksheffel Road. This site has been previously studied as part of the previously
approved "Master Development Drainage Plan for Hilltop Subdivision El Paso County,
Colorado" by URS Greiner, Inc. last revised Felruary 1998.

Soils

According to the Soil Survey of El Paso County Area, Colorado, prepared by the U.S.
Department of Agriculture Soil Conservation Service, the site is underlain by Truckton
sandy loam, a type 'A" hydrologic soil. See appendix for map.

Climate

This area of El Paso County can be described as the foothills, with total precipitation
amounts typical of a semi-arid region. Winters are generally cold and dry, and summers
relatively warm and dry. Precipitation ranges from 12 to 14 inches per year, with the
majority of this moisture occurring in the spring and summer in the form of rainfall.
Thunderstorms are common during the summer months.
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Floodplain Statement

According to the Federal Emergency Management Agency (FEMA) Flood Insurance
Rate Map (FIRM) Panel #08041C0543 G (December 7, 2018) the project site is within a
designated Zone X area described as "areas determined to be outside 500-year
floodplain”. A firmette map is included in the appendix.

4.0 EXISTING HYDROLOGY

This report is an amendment to the Preliminary Drainage Report for Windermere.

Existing conditions have not changed. The existing detention facility at the north end of
the project has already been temporarily capturing flows from the Chateau at
Antelope Ridge subdivision to the north. This facility will be replaced with an expanded
pond of larger capacity meeting current drainage criteria to include concrete forebays
at allinflows, a concrete trickle channel at the bottom, an outlet structure and pipe
that will reduce the release of flows, and a reinforced spillway on the east side of the
facility. Please refer to "Preliminary Drainage Report for Windermere," by Classic
Consulting Engineers & Surveyors, October 2014 for the write up for existing conditions

and existing drainage map. (in Appendix )

5.0 PROPOSED HYDROLOGY (RATIONAL METHOD) & HYDRAULIC SUMMARY

For the purposes of site specific analysis, the project site has been divided into several
grouped drainage basins as shown on the proposed drainage plan. Twenty three (23)
Design Points have been analyzed for sizing of the drainage facilities.

The Rational Method was used to determine runoff quantities for the 5- and 100-year
storm recurrence intervals. Urban Drainage UD-Detention, UD-Inlet and Flowmaster were
also used to identify pond and storm system sizing (see appendix for calculations). See
below for a summary runoff table.

Rational Method Runoff Summary

oon | S e | 00 | [ o | A [ oo T o
A1 2.16 4.9 1.4 A 2.16 49 1.4
A2 4.70 9.0 20.9 8 14.19 26.8 55.7
A3 1.63 4.6 9.9 B 4.70 9.0 209
A4 1.01 1.7 4.0 C 20.52 34.4 73.7
A5 1.98 4.3 10.1 D 21.53 35.6 76.5
A6 3.75 7.0 16.4 E 1.98 4.3 10.1
A7 1.33 2.5 59 F 27.26 43.2 94.2
A8 2.96 6.1 14.2 G 1.33 2.5 59
A9 1.86 4.0 9.2 H 2.96 6.1 14.2
A10 4.00 75 175 I 1.86 4.0 9.2
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A11 2.66 53 124 J 6.15 12.2 285
A12 9.75 9.4 41.0 K 33.41 51.0 1124
B1 3.62 7.9 18.4 L 37.41 56.0 124.2
B2 2.94 6.2 14.6 M 40.07 59.4 132.2
B3 2.91 57 13.3 24 42.07 111.3 199.7
B4 0.53 0.4 2.4 N 49.82 175.6 355.6
B5 0.75 1.1 3.6 0 3.62 7.9 184
C1 4.27 4.8 18.6 P 2.94 6.2 14.6
C2 2.28 36 10.1 Q 2.91 57 133
C3 0.13 0.1 06 R 10.00 18.8 45.2
4 7.2 14.6

EXR 0.53 1.7 34

S 1.28 10.3 26.9

Was this an SCS “T o T Tt
method calculation? y 013 o 05

19 3.89 8.8 20.5

J 5.17 216 53.8

20 5.60 23.1 56.7

A-group basins represent on-site flows that are captured by the pond on the north end of
the site. The pond is a proposed Full Spectrum EDB with an outfall via a 30" pipe.

DP-A are the flows from Basin Al, which flow off-site into Antelope Ridge Dr. where they
are picked up by the existing 10" inlet at Design Point 8. The flows from Basin Al are
Qs5=4.9 cfs and Qioo=11.4 cfs.

DP-8 is an existing design point in Antelope Ridge Dr. at a 10' sump inlet. This design point
captures all of the flows from Basin Al as well as the offsite flows from Basins D-13, D-14
and D-15 and conveys them towards DP-C. More information can be found on these
offsite flows in the "Preliminary Drainage Report for Windermere and Final Drainage
Report for Windermere Filing No. 1," October 2014. The combined flows at DP-8 are
Qs5=26.8 cfs and Q100=55.7 cfs.

DP-B is located at the two proposed at-grade Double Type R inlets in Basin A2. The flows
leave this inlet via a 24" storm pipe towards DP-C. This design point captures all of the
flows from Basin A2. The flows from Basin A2 are Qs=9.0 cfs and Qi00=20.9 cfs.

DP-C is located at the proposed at-grade Double Type R inlet in Basin A3. The flows
leave this inlet via a 36" storm pipe towards DP-D. This design point captures all of the
flows from Basins A1 through A3 and offsite Basins D-13 through D-15. The combined flows
at DP-C are Qs=34.4 cfs and Qi00=73.7 cfs.
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DP-D is located at the proposed at-grade Single Type R inlet in Basin A4. The flows leave
this inlet via a 36" storm pipe and are conveyed towards DP-F. This design point captures
all of the flows from Basins Al through A4 and offsite Basins D-13 through D-15. The
combined flows at DP-D are Qs=35.6 cfs and Qioo=76.5 cfs.

DP-E is located at the proposed at-grade Double Type R inlet in Basin A5. The flows leave
this inlet via an 18" storm pipe and are conveyed towards DP-F. This design point
captures all of the flows from Basin A5. The flows from Basin A5 are Qs=4.3 cfs and
Qi00=10.1 cfs.

DP-F is located at the proposed at-grade Triple Type R inlet in Basin Aé. The flows leave
this inlet via a 36" storm pipe and are conveyed towards DP-K. This design point captures
all of the flows from Basins Al through Aé and offsite Basins D-13 through D-15. The
combined flows at DP-F are Qs=43.2 cfs and Q100=94.2 cfs.

DP-G is located at the proposed at-grade Single Type R inlet in Basin A7. The flows leave
this inlet via an 18" storm pipe and are conveyed towards DP-H. This design point
captures all of the flows from Basin A7. The flows from Basin A7 are Qs=2.5 cfs and
Qi00=5.9 cfs.

DP-H is located at the proposed at-grade Triple Type R inlet in Basin A8. The flows leave
this inlet via a 24" storm pipe and are conveyed towards DP-J. This design point captures
all of the flows from Basins A7 and A8. The combined flows at DP-H are Qs=6.1 cfs and
Qio0=14.2 cfs.

DP-l is located at the proposed at-grade Double Type R inlet in Basin A9. The flows leave
this inlet via an 18" storm pipe and are conveyed towards DP-J. This design point
captures all of the flows from Basin A9. The flows from Basin A9 are Qs=4.0 cfs and
Qi00=9.2 cfs.

DP-J is located at the proposed 18'x30" wye in Basin A10. The flows leave this wye via a
30" storm pipe which conveyed the flows towards DP-K. This design point captures all of
the flows from Basins A7 through A9. The combined flows at DP-J are Qs=12.2 cfs and
Q100=28.5 cfs.

DP-K is located at the proposed manhole in Basin A10. The flows leave this manhole via a
48" storm pipe and are conveyed towards DP-L. This design point captures all of the flows
from Basins Al through A9 and offsite Basins D-13 through D-15. The combined flows at
DP-K are Qs=51.0 cfs and Qio0=112.4 cfs.

DP-L is located at the two proposed sump 10' Type R inlets in Basin A10. The flows leave
this inlet via a 48" storm pipe and are conveyed towards DP-M. This design point captures
all of the flows from Basins Al through A10 and offsite Basins D-13 through D-15. The
combined flows at DP-L are Qs=56.0 cfs and Qio0=124.2 cfs.

DP-M is located at the proposed sump 15' Type R inlet in Basin A11. The flows leave this
inlet via a 48" storm pipe and are conveyed into the north Full Spectrum EDB pond. This
design point captures all of the flows from Basins A1 through A11 and offsite Basins D-13
through D-15. The combined flows at DP-M are Qs=59.4 cfs and Qioo=132.2 cfs.



DP-N is located af the bottom of the north proposed Full Spectrum EDB pond in Basin A12.
The flows leave the pond via an outlet structure and a 30" storm pipe which conveys the
flows to the roadside ditch along Marksheffel Rd. tfowards DP-T. This design point reflects
all of the flows from all "A" basins, offsite basins D-13 through D-15, and offsite flows
entering the pond from offsite Basins CT and WS. More information can be found on
offsite flows from Basins CT and WS in the "Preliminary Drainage Report for Windermere
and Final Drainage Report for Windermere Filing No. 1," October 2014. The combined
flows at DP-N are Qs=175.6 cfs and Qi00=355.6 cfs. The release rates for Pond 1 are Qs=1.4
cfs and Qioo=19.7 cfs

B-group basins represent on-site flows that are captured by the pond on the south end of
the site. The pond is a proposed Full Spectrum EDB with an outfall via an 18" pipe.

DP-O is located at the proposed at-grade Triple Type R inlet in Basin B1. The flows leave
this inlet via a 24" storm pipe and are conveyed towards DP-P. This design point captures
all of the flows from Basin B1. The flows from Basin B1 are Qs=7.9 cfs and Qi00=18.4 cfs.

DP-P is located at the proposed sump 15' Type R inlet in Basin B2. The flows leave this inlet
via a 24" storm pipe and are conveyed towards DP-Q. This design point captures all of
the flows from Basins B1 and B2. The combined flows at DP-P are Qs=6.2 cfs and Qioo=14.6
cfs.

DP-Q is located at the proposed sump 10" Type R inlet in Basin B3. The flows leave this
inlet via a 24" storm pipe and are conveyed into the south Full Spectrum EDB pond. This
design point captures all of the flows from Basins B1 through B3. The combined flows at
DP-Q are Qs=5.7 cfs and Qio0=13.3 cfs.

DP-R is located at the bottom of the south proposed Full Spectrum EDB pond in Basin B4.
The flows leave the pond via an outlet structure and an 18" storm pipe where the flows
are conveyed to DP-S. This design point captures all of the flows from Basins B1 through
B4. The combined flows at DP-R are Qs=18.8 cfs and Qi00=45.2 cfs.

DP-S is located at the existing area inlet in Basin B5. The flows leave this inlet via an
existing 24" storm pipe that connects to the existing storm system in N. Carefree Cir.,,
which carries the flows to the south. This design point reflects all of the flows from Basins
B1 through B5, offsite Basin EXR, and offsite Basin D-16. More information can be found on
offsite flows from Basins EXR and D-16 in the "Preliminary Drainage Report for Windermere
and Final Drainage Report for Windermere Filing No. 1," October 2014. The combined
flows at DP-S are Qs=10.3 cfs and Q100=26.9 cfs.

C-group basins represent flows that leave the project site and are captured by existing
storm system.

DP-T is located at the existing 24" CMP Marksheffel Rd. culvert crossing. This design point
reflects all of the flows from Basin C1, the flows released from the pond at DP-N, and the
flows from MDDP DP-1X. More information can be found on the MDDP flows in the
"Preliminary Drainage Report for Windermere and Final Drainage Report for Windermere
Fiing No. 1, October 2014 and the "Final Drainage Report and Erosion Control



Amendment for Chateau at Antelope Ridge," September 2002. According to the "MDDP
for Hilltop Subdivision," November 1996, the flows for MDDP DP-1X were calculated using
the SCS method. The combined flows at DP-T are Qs=191.2 cfs and Qi00=638.3 cfs. When
Marksheffel Rd. is improved in the future, this culvert is planned to be upgraded to a
larger box culvert, which will be designed at that time to accomodate these flows.

DP-U are the flows from Basin C2, which flow off-site info N. Carefree Cir. where they are
picked up by the existing 15" at-grade inlet at Design Point 19 in offsite Basin NC2. The
flows leave this inlet via an existing 18" storm pipe where the flows converge with the flows
from DP-S at an existing manhole. The flows leave this existing manhole via an existing 24"
storm pipe and are carried to the existing 10' sump inlet at DP-20 in offsite Basin NC1. The
flows leave this existing inlet via an existing 30" storm pipe and are then carried to the
south. More information for these design points and offsite basins can be found in the
"Preliminary Drainage Report for Windermere and Final Drainage Report for Windermere
Filing No. 1," October 2014. The flows from Basin C2 are Qs=3.6 cfs and Qi00=10.1 cfs.

DP-V is located at the north end of the site on Antelope Ridge Dr. This design point
reflects all of the flows from Basin C3 that exit the site and flow to the north along the curb
and gutter in Antelope Ridge Dr. before being captured by existing storm system. The
flows from Basin C3 are Qs=0.1 cfs and Qi0=0.6 cfs.

6.0 PROPOSED DETENTION/WATER QUALITY FACILITIES

North Pond

The north pond captures all of the flows from the "A" basins, offsite basins D-13 through D-
15, and offsite flows entering the pond from offsite Basins CT and WS. A total of 132.67
acres is fributary to this facility, with a composite imperviousness of 45.4%. The Detention
Basin Design Workbook by UDFCD was used to size this pond. The required pond volume
for 100-yr detention is 11.03 acre-feet. The required WQCYV is 2.144 ac-ft and the required
EURV is 4.614 ac-ft. The EURV is provided under the top of the outlet box opening. The
actual pond volume is 17.29 acre-feet. Concrete forebays with dissipaters will be placed
where the flows enter the pond on the south and the north sides of the pond. The
combined volume of the two forebays will be 3% of the WQCYV volume for the pond and
will be divided proportionally. The flows will exit the forebays through a notch and into
the concrete trickle channel at the bottom of the pond that conveys the flows to the
micropool. It will capture then release the flows at a reduced flow rate with the use of a
plate with orifice holes into a proposed 30" pipe, which will release into a ditch that
conveys the flows to a 24" CMP culvert under Marksheffel Rd. after which the flows
continue in historic patterns to the east. In accordance with El Paso County criteria, the
modified Type C outlet structure with a permanent micropool will release the WQCV over
a 40-hour period. The pond release rates will be Qs=1.4 cfs and Qio=19.7 cfs. A spillway
has been placed on the east side of the pond. In the event that water overtops the
spillway, it will flow to the ditch along Marksheffel Rd. The spillway will be reinforced with
riprap. The north pond will be fully built to final design as part of the early grading. Once
completed, the embankment for the existing pond upstream will be removed and the
new pond will be fully operational.
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South Pond

The south pond captures all of the flows from the "B" basins. A total of 9.62 acres is
tributary to this facility, with a composite imperviousness of 73.3%. The Detention Basin
Design Workbook by UDFCD was used to size this pond. The required pond volume for
100-yr detention is 1.27 acre-feet. The required WQCYV is 0.226 ac-ft and the required
EURV is 0.876 ac-ft. The EURV is provided under the top of the outlet box opening. The
actual pond volume is 1.31 acre-feet. A concrete forebay with dissipater will be plced
where the flows enter the pond on the west side of the pond. The volume of the forebay
will be 3% of the WQCYV for the pond. The flows will exit the forebay through a notch and
into the concrete trickle channel at the bottom of the pond that conveys the flows to the
micropool. It will capture then release the flows at a reduced flow rate with the use of a
plate with orifice holes into a proposed 18" pipe, which connects to the existing area inlet
and is then carried to the south. No other existing storm sewer is being modified. In
accordance with El Paso County criteria, the modified Type C outlet structure with a
permanent micropool will release the WQCYV over a 40-hour period. The pond release
rates will be Qs=0.2 cfs and Q100=5.3 cfs. A spillway has been placed on the south side of
the pond. In the event that water overtops the spillway, it will flow to the curb and gutter
in N. Carefree Cir., then picked up by the existing storm system. The spillway will be
reinforced with riprap.

Calculations are provided in the appendix for the on-site ponds, forebay volumes,
micropool surface areas, outlet structures, discharge pipes and spillways.

Each pond will have a 15" wide maintenance access that will provide access to the pond
bottoms, forebays and outlet structures per ECM 3.3.3.K. Private maintenance
agreements and O&M manuals will be established for these ponds as required by the
County.

The existing channel along Marksheffel Rd. in the northeast portion of the project site will
be aesthetically maintained by Windermere Metropolitan District and will be structurally
maintained by the City of Colorado Springs/El Paso County. The slopes of the channel
are such that it can be accessed for maintenance along Marksheffel Rd.

7.0 FOUR-STEP PROCESS

This project conforms to the City of Colorado Springs/El Paso County Four Step Process.
The process focuses on reducing runoff volumes, freating the water quality capture
volume (WQCYV), stabilizing drainage ways, and implementing long-term source controls.

1. Employ Runoff Reduction Practices: Proposed impervious areas on this site (roofs,
asphalt/sidewalk) will sheet flow across landscaped ground as much as possible to
slow runoff and increase fime of concentration prior to being conveyed to the
proposed public streets and storm sewer system. This will minimize directly
connected impervious areas within the project site.

2. Implement BMP's that provide a Water Quality Capture Volume with slow release:
Runoff from this project will be freated through capture and slow release of the
WQCV in two permanent Extended Detention Basin facilities designed per current
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City of Colorado Springs/El Paso County drainage criteria.

3. Stabilize Drainage Ways: Flows from the north pond are released into the ditch
alongside Marksheffel Rd. This ditch has previously been stabilized with rip-rap to
handle the MDDP flows of 600 cfs. Our release rate is 19.7 cfs and therefore no
additional stabilization will be necessary. Flows from the south pond are released
directly into the existing storm sewer system and no stabilization will be necessary.

4. Implement Site Specific and,Other Source Control BMP's: The site is proposed as a
residential development, andl as such standard household source control will be
utilized in order to minimiz¢ potential pollutants entering the storm system.
Example source control meqsures consist of: garages for storage of household
chemicals, trash receptacles for individual households and in common areas for
pet waste. The need for Industrial and Commercial BMP's was considered,
however per ECM |.7.2.A the heed for industrial and commercial BMPs are not
applicable for this project.

"Consider Need for Industrial and Commercial BMPs"
8.0 GEOTECHNICAL HAZARDS

In accordance with geotechnical recommendations, the project design is intended fo
direct runoff away from structures, and into the receiving storm sewer system and water
quality/detention basins. This will be accomplished by a variety of means, i.e. curb and
gutter and storm sewer.

Per "Soils and Geology Study, Windermere Subdivision" by RMG, October 26, 2020:
10.1 Soil and Rock Design Parameters

TB-6 (Job No. 142206, dated May 28, 2015) and TB-107 (Job No. 162062, last dated
February 5, 2019) were located in the general vicinity of the proposed Full
Spectrum Detention Basin, Tract A. TB-160 (Job No. 162062, last dated February 5,
2019) was located in the general vicinity of the proposed Private Full Spectrum
Extended Detention Basin, Tract B. RMG has performed laboratory tests of soil from
across the proposed development. Based upon Field and laboratory testing, the
following soil and rock parameters are typical for the soils likely to be encountered,
and are recommended for use in detention pond embankment design.

Unit Weight | Friction Angle Active Earth Passive Earth | At Rest Earth
Soil Description (Ib/ft? (degree) Pressure, Ka Pressure, Kp | Pressure, Ko

Silty to Clayey

Sand (SC/SM) 105 30 0.33 3.0 0.50
Silty Sandstone 110 30 0.33 3.0 0.50
Sandy
Claystone/

Siltstone 100 20 0.49 2.0 0.66
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10.2 Embankment Recommendations

Based on a review of the Preliminary Erosion Control Plan for Windermere,
referenced in Appendix A, the proposed detention pond in Tract B is to be
excavated approximately 40 plus feet below the surrounding ground surface on
the western portion and approximately 10 feet below the surrounding ground
surface on the eastern portion. As such, above-ground embankment construction
is not anticipated nor is it anticipated that impounded stormwater runoff will be
stored above the natural ground syfface. Detention pond side slopes are to be
constructed with a maximum 3:1 glope. Side slopes should be constructed in
accordance with applicable segtions of the El Paso County Engineering Criteria
Manual, the El Paso County Drginage Criteria Manual, and the El Paso County
Land Development Code.

Is this correct? Grading plans show otherwise.

9.0 DRAINAGE/BRIDGE/LAND DEDICATION FEES

The project lies within the Sand Creek Drainage Basin.

The percent imperviousness for the project is calculated as follows:

Site imperviousness = 50.3%

52.07 Acres at 50.3% Impervious = 26.2 Impervious Acres

The following calculations are based on the 2019 drainage/bridge fees for the Sand

Creek Drainage Basin and are for information purposes only. The fees will be calculated
at time of each final plat submittal.

Drainage Fee .

$18,940 x 26.2 Impervious AC = $496,228.00 This doesn't need
to be in a PDR

Bridge Fee and the fees will

$5.559 x 26.2 Impervious Ac. =$145,645.80 change.

Descripfion Quanfity nit Cos oS

5" Type R Inlet 2 EA $5,500/EA $11,000
10' Type R Inlet 8 EA $7,600/EA $60,800
15' Type R Inlet 5EA $10,000/EA $50,000
18" storm 137 LF $50/LF $6,850
24" storm 658 LF $70/LF $46,060
30" storm 28 LF $85/LF $2,380
36" storm 1,039 LF $110/LF $114,290
48" storm 329 LF $195/LF $64,155
Water Quality/Detention Ponds 2 EA $90,000/LS $180,000

Subtotal $535,535
Engineering & Contingency (10%) $53,554
TOTAL $589,089
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Land Dedicati ee

Fees in lieu of fand dedication for regional park purposes = $92,568
Fees in lieu of land dedication for urban park purposes = $58,464
TOTAL LAND DEDICATION FEES = $151,032

10.0 CONCLUSIONS

The Windermere project has been designed in accordance with El Paso County criteria.
The EDB/water quality ponds have been designed to limit the release of storm runoff. This
development will not negatively impact the downstream facilities.

11.0 REFERENCES
The sources of information used in the development of this study are listed below:

1. City of Colorado Springs "Drainage Criteria Manual”, 2016.

2. Urban Storm Drainage Criteria Manuals, Urban Drainage and Flood Control District.
June 2001, Revised October 2019.

3. Soil Survey for Colorado Springs and El Paso County, Colorado, U.S. Department of
Agriculture, Soil Conservation Service, June 1980.

4, "Flood Insurance Studies for Colorado Springs and El Paso County, Colorado”,
prepared by the Federal Emergency Management Agency (FEMA), 2018.

5. "Soils and Geology Study, Windermere Subdivision", prepared by RMG, October
26, 2020.

6. "Final Drainage Report for Pronghorn Meadows, Filing 2," prepared by URS, July
2004.

7. "Final Drainage Report and Erosion Control Amendment for Chateau at Antelope

Ridge," prepared by URS, September 9, 2002.

8. "Preliminary Drainage Report for Windermere & Final Drainage Report for
Windermere Filing No. 1," prepared by Classic Consulting Engineers & Surveyors,
October 2014.

9. "MDDP for Hilltop Subdivision," prepared by URS Greiner, Inc., November 1, 1996.

10. "Final Drainage Report Marksheffel Road from Constitution Ave. to Dublin Rd.," by

CH2M Hill, dated May 2008 and Marksheffel Road Construction Drawings by Wilson
& Company.
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PRELIMINARY DRAINAGE REPORT FOR WINDERMERE &
FINAL DRAINAGE REPORT FOR WINDERMERE FILING NO. 1

DRAINAGE REPORT STATEMENT

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 El Paso County for drainage reports and said report is in conformity with the master plan
of the drainage basin. I accept responsibility for any lability caused by any negligent acts, errors, or
omissions on my patt in preparing this report.

7@4’%& . C-18(5

Kyle Rb(’:a:npbeﬂf Date

(5,\‘.‘;' ,"Q-

IN2RN A&

DEVELOPER'S;\SE-\'I:%TEMEJMS’H‘:

I, the developer, ha\&birégﬂfdnazgiﬂ comply with all of the requirements specified in this drainage report and

plan.

Business Name:

By:

Title:

Address: 4164 Austin Bluffs Parkway #361

Colorado Spnngs, CO 80918

EL PASO COUNTY ONLY:

Filed in accordapce with the reqyirements of the Drainage Criteria Manual, Volumes 1 and 2, El Paso Counry
W M %ﬂd Development Code as amended.
5

Andre P. Brackin, P.E. Date
County Engineer / ECM Administrator

Conditions:
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PRELIMINARY DRAINAGE REPORT FOR WINDERMERE &
FINAL DRAINAGE REPORT FOR WINDERMERE FILING NO. 1

PURPOSE

This document is the Preliminary Drainage Report for the entire Windermere (Filings 1-3) development and
the Final Drainage Report for Windermere Filing No. 1. The purpose of this report is to identify onsite and
offsite drainage patterns, storm sewer, inlet locations, and areas tdbutary to the site, and to safely route
developed storm water runoff to adequate detention and water quality facilities while releasing storm water
at or below historic rates and 1n accordance with all applicable master drainage plans. This report will
discuss the proposed storm system to be built with Filing 1 and the future system to be built with Filings 2
& 3. A Final Drainage Report will be needed for Filings 2 & 3 that will discuss the final construction details,
and mote specifically, the final design details of the ptoposed sub-regional public detention/water quality
facility located at the north end of the site. Preliminary design of the sub-regional public facility 1s included
in this report, along with the final design information for the Filing No. 1 detention/water quality facility

located at the south-east comer of the site.

GENERAL DESCRIPTION

Windermere is a 52.07 acre single family home subdivision within the east half of Section 29, Township 13
South, Range 65 West of the 6* Pancipal Meridian in El Paso County, Colorado. The site is located on the
east side of Antelope Ridge Dnve just north of North Carefree Circle. The existing Chateau at Antelope
Ridge subdivision sits directly north of the site, with Marksheffel Road bordering the east side of the site.
The proposed development includes a total of 201 single-family residences and will be developed in three
filings. Filing 1 includes 59 residential lots on approximately 15 acres. Filing 2 will include 70 lots on

approximately 22 acres, and Filing 3 is 72 lots on approximately 15 acres.

The average soll condition of the entre site and tributary area to the proposed ponds reflects Hydrologic
Group “B” (Truckton sandy loam) as determined by the “Soil Survey of El Paso County Area,” prepared by
the National Cooperative Soil Survey (see map in Appendix).
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EXISTING DRAINAGE CONDITIONS

The site is located within the Sand Creek Drainage Basin. Historically, this site drains in all directions with a
large hill in the southern half of the site and an existing temporary detention facility located at the northem
end. There 1s a large roadside ditch adjacent to Marksheffel Road (M.D.D.P. DP-1X} that routes off-site
(non-tributary to site facilittes) runoff to the existing 24” CMP storm culvert under Marksheffel Road
(Design Point 26). This site has been previously studied as part of the previously approved “Master
Development Drainage Plan for Hilltop Subdivision El Paso County, Colotado” by URS Greiner, Inc. last
revised February 1998. See below for detailed descriptions of the existing drainage conditions and see
appendix for the Existing Conditions Drainage Map.

Design Point 4 - Existing (Qs = 7.2 cfs, Qo= 14.6 cfs) consists of runoff from off-site Basin D-16, 2.73
acres of existing Pronghorn Meadows Subdivision, Antelope Ridge Drive, and North Carefree Circle. An
exisung 8 curb sump inlet intercepts the runoff with an extsung 24” RCP conveying it directly onto the
proposed site where a roadside ditch along N. Carefree Circle drains to the area drain at DP-6 (North West
cormer of Marksheffel Rd. and N. Carefree Cir.). The Basin D-16 characterstics and size was denved from
the previously approved “Final Drainage Report for Pronghorn Meadows Filing 2,” by URS, dated July
2004; “Preliminary Drainage Report for Pronghorn Meadows and Final Drainage Report for Pronghorn
Meadows Filing No. 1,” by URS, dated September 4, 2002; and also using observed field conditions and

satellite imagery.

Design Point 6 - Existing (Qs = 18.4 cfs, Qin= 42.6 cfs) consists of runoff from DP-4-EX, Basin EX-R,
and Basin EX-A. Basin EX-R is (.53 acres of existing Marksheffel Rd. and roadside ditch that drain to the
existing grated area drain at DP-6. Basin EX-A is 13.20 acres of undeveloped Windermere property with
historc runoff of Qs = 11.3 cfs and Q= 28.2 cfs. This historic runoff rate from Basin EX-A is used as
the allowable release rate for the proposed Filing 1 detention/water quality facility located at this comer of
the site. This cumulative historic and existing storm water runoff (Qs = 18.4 cfs, Q= 42.6 cfs) at this
grated sump area drain inlet does not appear to have been quantfied correctly in the design of the
downstream Marksheffel Road storm sewer system as the outfall pipe from the existing prated inlet (24”
RCP) only has a capacity of 16 cfs at 0.50% grade. The “Final Drainage Report Marksheffel Road from
Constitution Ave. to Dublin Rd.,” by CH2M Hill dated May 2008 was approved by El Paso County for the

storm sewer improvement design associated with the expansion of Marksheffel Road. Constructon plans
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for the Marksheffel Rd. improvements were completed by Wilson & Company Engineers & Architects in
accordance with the Final Drainage Report. On these construction plans (PPRTA Project #75174, Sheets
12 & 13) a 24” RCP (Pipe 6b, Qs = 18.4 cfs and Qo= 42.6 cfs) was constructed to this existing area drain
with a capacity listed as 16 cfs. It appears that the histonc runoff from the proposed Windermere site
(Basin EX-A) was not included in the downstream pipe sizing and constructon. The Marksheffel Road
Final Drainage Report by CH2M Hill states on page 13 that “Storm pipes are designed to convey the 10-
year flow, except at sump locations where they are designed to convey the 100-year flow.” A sump
condition exists at this Design Point and at the adjacent N. Carefree Circle median inlet at DP-20.
Therefore, it is out belief and understanding that the storm system should convey the enrire 100 year

historic and existing runoff at this location.

Design Point 7 - Existing (Qs = 20.0 cfs, Q0= 41.6 cfs) consists of runoff from off-site Basins D-13 &
D-14, 6.79 acres & 3.88 acres respectively of exising Pronghorm Meadows Subdivision and existing
Antelope Ridge Dnove. The previous approved reports for Pronghom Meadows and existing field
conditions were used to determine the tmbutary basin sizes and the results are in conformance to the
previously approved reports. An exisang 25’ (field verfied) Type R curb inlet intercepts all of this runoff
and an existing storm pipe routes flows to the existing inlet at DP-8 prior to day lighting onto the proposed
site. This developed runoff does not appear to be detained or treated for storm water quality before being

released onto the Windemmere site.

Design Point 8 - Existing (Qs = 5.6 cfs, Qo= 11.2 cfs) consists of runoff from off-site Basin D-15, 1.36
acres of existing Antelope Ridge Drive, and from Basin EX-E, 1.10 actes of on-site undeveloped land that
drains onto Antelope Ridge Drive. An exisung 10’ (field verified) Type R curb inlet intercepts all of this
runoff and an existing 36” storm (Pipe 8) routes the combined runoff (Qs = 24.7 cfs and Qip= 50.9 cfs)
direcdy onto the proposed Windermere site. This runoff drains across the site to Design Point 26. This
developed runoff also does not appear to have been detained or treated for water quality prior to releasing

onto the proposed site.

Design Point 19 - Existing (Qs = 6.7 cfs, Qio= 12.5 cfs) consists of runoff from off-site Basin NC-2, 1.49
acres of existing Antelope Ridge Dnve and N. Carefree Circle. An existing 15’ Type R at-grade curb inlet
just west of Marksheffel Road intercepts a portion of this runoff (Qs = 4.8 cfs and Q0= 8.1 cfs) and an
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existing 18” storm (Pipe 6a) connects with Pipe 6B at an existing storm manhole. Pipe 6C is the 24” outfall
pipe from this connection manhole and contains a combined runoff of Qs = 21.6 cfs and Q0= 47.9 cfs.
From the Marksheffel Rd. Construcdon Drawings, the capacity of the system at Pipe 6C is 16 cfs. Pipe 6C
connects into the face of the median sump inlet at DP-20.

Design Point 20 - Existing (Qs = 3.7 cfs, Qo= 8.0 cfs) consists of runoff from off-site Basin NC-1, 0.42
acres of existing N. Carefree Circle and Marksheffel Rd, and the flow-by from the at-grade inlet at Design
Point 19. An existing 10’ Type R sump median curb inlet intercepts all of this runoff and combines it with
that from the incoming Pipe 6C. Pipe 7 represents the existing 30” outfall pipe from this inlet and contains
a historic and existing runoff rate of Qs = 24.2 cfs and Qiw= 53.3 cfs. From the Marksheffel Rd.
Construction Drawings, the capacity of the 30” Pipe 7 is 29 cfs. This runoff continues within the existing

Marksheffel Rd. storm system to the south to downstream facilities.

Design Point 24 - Existing (Qs = 111.3 cfs, Qiw= 199.7 cfs) consists of off-site tributary area to the
existing temporary detention facility located along the northern site boundary. The temporary detention
facility was constructed in conjunction with the Chateau at Antelope Ridge subdivision located directly
north of the proposed site. The tobutary runoff at DP-24 is a combination of developed runoff from the
Chateau at Antelope Ridge subdivision and detained release from the Whispering Springs Development,
located west of Antelope Ridge Drive and the Chateau at Antelope Ridge subdivision. The “Preliminary
Drainage Report for Whispering Springs Development and Final Drainage Report for Whispering Springs
Filing No. 1,” by Rockwell Consulting, Inc., dated August 2013 details the overall detained and water quality
treated runoff that drains directly into the storm sewer system of the Chateau at Antelope Ridge. This
runoff is described in this report as Basin WS, 41.47 acres with a release rate of Qs = 47.3 cfs and Q=

66.4 cfs (Design Point 10 from Whispering Springs Drainage Report).

DP-24 also contains the developed runoff from Basin CT, 42.07 acres of the existing Chateau at Antelope
Ridge subdivision. The Basin CT characteristics and size was derived from the previously approved “Final
Drainage Report and Erosion Control for Chateau at Antelope Ridge,” by URS, approved January 21, 1999
as well as observed field conditons and satellite imagery. Basin CT produces a developed runoff rate of Qs
= 90.8 cfs and Qin= 184.7 cfs that drains to DP-24 and into the existing and proposed detention/water
quality facility.
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Design Point 25 - Existing (Qs = 117.5 cfs, Quo= 215.1 cfs) consists of the total existing runoff into the
existing temporary detention facility located along the northern site boundary. This runoff consists of DP-
24, Basins EX-D (6.19 acres of on-site undeveloped land) and EX-F (3.15 acres of temporary detention
pond area). Per the Hilltop Subdivision M.D.D.P., detention of developed runoff is required in order to
maintain historic release rates under Marksheffel Road and to the east to the main Sand Creek channel. An
existing 48” CMP serves as the temporaty facility’s outfall along with a riprap lined emergency overall
spillway. The discharge pipe and portions of the embankment are located outside of the Tract A Temporary
Detenton Facility.

Design Point 26 - Existing (Qs = 138.3 cfs, Q0= 266.9 cfs) consists of the total existing runoff to the
existing 24” CMP Marksheffel Road culvert crossing from the north-west. This runoff is comprised of the
DP-25 storm water and that from Basins EX-B and EX-C, 7.30 acres and 24.28 actes respectively of on-site
undeveloped land that drains directly east to the Marksheffel Road ditch. This runoff quantty does not
include that from the upstream Marksheffel Road ditch, descobed in the Hilltop MDDP as Design Point
1X. Per the Hilltop MDDP the existing runoff within the Marksheffel Rd. ditch 1s Qs = 144 cfs and Q0=
481 cfs. However, with the “Final Drainage Report and Erosion Control Plans for Chateau at Antelope
Ridge El Paso County, Colorado,” by URS, dated December 18, 1998 discusses the Marksheffel Road ditch
design and assumptions used; varying the flow within the ditch from 420 to 714.5 cfs. As stated in this
previous report “these flows were added as each design point without considering routing to give a worst
case scenario.” This large range of flow rates was used as a very conservative channel design and does not
reflect the actual (routed) flow within the Marksheffel ditch. The same December 1998 report included a
HEC model to more accurately define the ditch runoff and determine the allowable release rate for the

temporary pond. The flow of 521 cfs was used as the routed flow in the Marksheffel ditch.

However, the “Final Drainage Report and Erosion Control Amendment for Chateau at Antelope Ridge El
Paso County, Colorado,” by URS, dated September 9, 2002 was approved by El Paso County and discusses
an increase in tributary runoff to this Marksheffel Rd. ditch (north of Bames Road). This increase of 79 cfs
directly transposed to the M.D.D.P. DP-1X results in a 100-yr histonic runoff within the Marksheffel Ditch

of 600 cfs (estimated 5 year increased flow to 185 cfs).
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Design Point 26 directly correlates with M.D.D.P. DP-1C, which states a maximum flow rate in existing and
developed conditions of Qs = 250 cfs and Q1= 852 cfs that crosses under Marksheffel Road. Using a
conservative approach by directly adding the M.D.D.P. DP-1X runoff (increased as previously stated) with
the quantified DP-26 runoff from the proposed site analysis, a total runoff value can be compared with the
M.D.D.P. allowable runoff rate at this culvert crossing of Marksheffel Road. In the current undeveloped
conditions, the total runoff is Qs = 323.3 cfs and Q= B866.9 cfs. The 5 year & 100 year storm event
runoffs are slightdy higher than that quantfied in the Chateau at Antelope Ridge Drainage Report due to
conservatively assuming runoff drains directly into and out of the temporary facility at DP-25 since an outlet
structure restricting runoff does not exist. The proposed developed conditions will ensure the runoff at

DP-26 is less than the allowable rates per the M.D.D.P. (QQs = 250 cfs, Q0= 852 cfs).

PROPOSED DRAINAGE CONDITIONS

Developed runoff from Windermere Development will be conveyed into the proposed storm sewer systems
as shown on the Developed Conditions Drainage Map, and will outfall into two separate Public Full
Spectrum Extended Detention Basin (EDB) Water Quality Facilities. All curb inlets are CDOT Type R,
storm pipes are reinforced concrete pipe (RCP), and curbs are El Paso County Type A (6” vertical curb) and

El Paso County Type C (ramp curb).

Per current El Paso County Drainage Crtetia for stormwater capacity within street sections, the following

Maximum of 34 cfs per side.

applies:

Street Type Allowable — Initial Storm (5 yr) | Allowable—Major Storm (100 yrx)

Residential w/Ramp Curb Flow spread to crown. Maximum | 12” maximum depth at flowline
of 20 cfs per side. with no adjacent flooding.

Residential w/Vertical Curb 6 allowable depth at flowline. | 12” maximum depth at flowline

with no adjacent flooding.

Collector Street

6” allowable depth at flowline,
maximum of 34 cfs per side, no

overtopping of crown.

12” maximum depth at flowhne

with no adjacent flooding.
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For more exact allowable curb capacities for each curb and roadway type at varying street slopes the Curb
Capacity Equations were used as shown on the charts located in the front of the Drainage Criteria Manual.

Atno ames is curb capacity an issue due to the placement of at-grade inlets when needed.

Drainage from individual lots is assumed to travel in side-lot swales to the street. A detailed description of

the developed runoff for Windermere, including the final design of Filing No. 1 is as follows:

Design Point 1 (Qs = 13.1 cfs, Qioo= 26.2 cfs) consists of runoff from Basin C, 4.20 acres of Filing No. 1
single family home lots, and the two Pronghorn Meadows Circle roadways. A proposed 15 at-grade inlet
will intercept a porton of this runoff while the remaining continues within the curb and gutter to Design
Point 2. Pipe 1 (24” RCP, Qs = 8.9 cfs and Q0= 15.6 cfs) conveys the intercepted runoff south toward the
detention/water quality facility at Design Point 5. As is typical throughout the proposed Windermere
subdivision, all developed flows are within allowable street capacides for both 5 yr and 100 year events. For

the minor event storm, the curb capacity of ramp curb at 1.5% ts 13.8 cfs.

Design Point 2 (s = 12.4 cfs, Q= 27.3 cfs) consists of runoff from Basin B, 2.72 acres of Filing No. 1
single family home lots and adjacent residental roadways, and the flow-by from the at-grade inlet at DP-1.
A proposed 15’ sump inlet will intercept this runoff and combine with that from Pipe 1. Pipe 2 (30” RCP,
Qs = 20.9 cfs and Quoo= 41.9 cfs) conveys the combined runoff south toward the detention/water quality
facility at Design Point 5.

Design Point 3 (Qs = 9.1 cfs, Qo= 18.2 cfs) consists of runoff from Basin A, 3.35 acres of Filing No. 1
single family home lots and adjacent residential roadways. A proposed 10’ sump inlet will intercept this
runoff and a 24” RCP (Pipe 3a) will connect to the storm main from DP-2. Pipe 3b (36” RCP, Qs = 27.6
cfs and Qip= 55.5 cfs) conveys the combined runoff from the Filing No. 1 development into the proposed
Full Spectrum Extended Detention Basin at Design Point 5.

Design Point 4 (Qs = 7.2 cfs, Q0= 14.6 cfs) is exactly as descdbed within the Existing Conditions portion
of this report. The existing 24” RCP will be extended with a proposed 24” RCP (Pipe 4) and connected

directly into the downstream Marksheffel Road storm sewer system.
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Design Point 5 (Qs = 28.1 cfs, Qo= 56.8 cfs}) is the Filing No. 1 developed runoff into the proposed
Pdvate Full Spectrum Extended Detenton Basin. This storm water consists of that from Pipe 3b and Basin
P, 0.60 acres of the detention facility itself. The facility was designed using the sizing spreadsheet (See
Appendix) and criteria from the Urban Drainage and Flood Control District (UDFCD). A total of 10.87
acres of Windermere Filing No. 1 is tributary to this facility, with a composite impetvious value of 73.3%. A
required Excess Urban Runoff Volume (EURV) of 0.893 acre-feet is required. This volume is provided
under the top of oudet box opening (¢levation 6570.00, within the orifice plate of the outlet box).

A concrete box forebay will be placed at the Pipe 3b entry point into the facility. Per the UDFCD sizing
spreadsheet a 6” notch in the vertical wall of the forebay box is required. All pond structure details are
included in the Filing No. 1 construction drawings. A 6’ wide concrete trickle channel at 1.0% grade will be
installed down the center of the basin to convey the low flows to the outlet box and limit erosion within the
bottom of the facility. A 3.0% minimum basin bottom slope into the trickle channel is provided as per the

UDFCD requirements.

The bottom of the detention bastn 1s at an elevation of 6562.50 with the EURV prowvided at the elevation
6570.00. A 6’ wide outlet box (4 deep opening) is proposed with a top of box at this 6570.00 elevaton.
For a Full Spectrum facility, the outlet box ornfice holes within the front plate are to drain the EURV in 72
hours, resulting in the necessary orifice hole sizing of 1 column of 3/4” diameter circular holes. A 2.5’ deep
concrete bottom micropool is to be installed within the outlet structure, with a surface area of 107 square

feet. A removable trash screen of 12” in width will be placed in front of the orifice plate to help prevent the

orifice holes from clogging. A 24” RCP outlet, Pipe 5, will convey the facility’s restricted release (Qs = 0.63
cfs, Qo= 9.77 cfs) (historic from site 1s Qs = 11.3 cfs, Qo= 28.2 cfs) to the existing 24” storm sewer pipe

of the Marksheffel Road stomm sewer system. See Design Point 6 for continued discussion of downstream

system.

A 20’ length emergency spillway located at elevation 6571.00 will pass the entire incoming 100-year storm
event (56.8 cfs) at a flood depth less than 1.0’ (0.84° using equation Q = CLH"0.5 from the DCM). Per the
El Paso County Drainage Crteria Manual (DCM), the top of the pond bemn shall be 2.0° higher than the
flood depth water surface elevation, in this case at 6574.00. This emergency spillway will only be utilized in

the case of a complete outlet box failure and will be constructed of nprap rock buried under top soil and re-
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vegetated. Also, a 15’ wide maintenance access road at 15% grade will be installed to the bottom of the
facility from the interior roadway, Grzedale Terrace. By utilizing the Full Spectrum Outet box design, the

minor storm event release rates are significantly below historic levels, and the 100-year event is less than a

third of the historic (allowable) mnoff rate of the proposed site (Basin EX-A Qs = 11.3 cfs, Q0= 28.2 cfs).

Maintenance of the Private detention/water quality structures and aesthetic maintenance of the facility will

be by either the home owner’s association or Windermere Metropolitan District 1 as is to be determined.

Initially, as a part of the early grading permut, a temporary sediment pond will be constructed in the same
location as the ultimate detention and stormwater quality facility. The temporary sediment basin outlet pipe
will ultimately be replaced with a formal outlet structure at the ime of Filing No. 1 public street and storm
construction. The storm outfalls into the ultimate pond will also be constructed along with the proposed

permeter retaining walls.

Design Point 6 (Qs = 3.4 cfs, Qo= 7.1 cfs) consists of runoff from Basin R, 1.18 acres of existing
Markshetfel Road, adjacent roadside swale, and proposed home lots that drain n the same pattern as
existing Basin EX-R. The existing type D grated area drain must remain due to existing electric vaults being
installed lower than the roadway intersecion. However, this inlet must be relocated to the east in order to
construct the N. Carefree sidewalk. The new Type D inlet intercepts all of this runoff and an 18” RCP
conveys it to the storm outfall from the proposed detention/water quality facility at DP-5. Pipe 6b (24”
RCP, Qs = 10.3 cfs, Qin= 29.4 cfs) is the combined runoff rate from the Pond Outfall (Pipe 5), DP-6, and
off-site DP-14 (Pipe 4). This 24” RCP connects to the existing 24” RCP of the Marksheffel Rd. storm
system. Per the Existing Conditions analysis of this report, the allowable historic runoff rate to the existong
24” RCP is Qs = 18.4 cfs and Qio= 42.6 cfs. As stated in the Existing Condidons secton, the existng
storm sewer system constructed with the Marksheffel Road improvements does not have the capaciry (listed
as 16 cfs) to convey even the reduced detained runoff. See Design Point 19 for continued discussion of the

existing Marksheffel Road storm system.

Design Point 7 (Qs = 20.0 cfs, Qiwo= 41.6 cfs) is the same as descnbed in the Existing Conditions section
of this report.
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Design Point 8 (s = 7.7 cfs, Qin= 15.1 cfs) consists of runoff from off-site Basin D-15, 1.36 acres of
existing Antelope Ridge Drive, and from Basin E, 1.47 acres of the back yards of proposed single family
home lots that drains onto Antelope Ridge Dnve. The runoff at this locaton in the developed conditions is
slightly higher than in the existing conditions; however the existing inlet and storm pipe have adequate
capacity. The existing 10’ Type R curb inlet intercepts all of this runoff and an existing 36” storm (Pipe 8)
the previously daylighted onto the proposed site will be extended east within Borrowdale Lane and
eventually to the detention/water quality facility at DP-25. This 36” Pipe 8 conveys runoff of Qs = 26.4 cfs
and Q= 54.1 cfs.

Design Point 9 (Qs = 12.9 cfs, Qio= 26.0 cfs) consists of runoff from Basin 1, 4.44 acres of Filing No. 3
single family home lots and Ryedale Way. A proposed 20’ at-grade inlet will intercept a portion of this
runoff while the remaining continues within the curb and gutter to Design Point 10. Pipe 9 (24” RCP, Qs =
9.0 cfs and Qin= 16.0 cfs) conveys the intercepted runoff to the 36” main from DP-8 (Pipe 10 36” RCP, Qs
= 32.4 cfs and Q= 64.7 cfs). At no times within the proposed site is curb capacity an issue due to the
placement of these at-grade storm inlets. For the minor event storm, the curb capacity of ramp curb at

4.0% 1s above the maximum of 20.0 cfs.

Design Point 10 (QQs = 5.6 cfs, Qo= 13.5 cfs) consists of runoff from Basin N, 0.58 acres of Filing No. 3
single family home lots and Borrowdale Lane, and the flow-by from DP-9. A proposed 15’ at-grade inlet
will intercept the majority of this runoff while the temaining continues within the curb and gutter to Design
Point 11. Pipe 11 (18” RCP, Qs = 4.3 cfs and Q0= 8.5 cfs) conveys the intercepted runoff to the at-grade
inlet at DP-11.

Design Point 11 (Qs = 11.2 cfs, Qin= 24.8 cfs) consists of runoff from Basin J, 3.30 acres of single family
home lots and Parterdale Place, and the flow-by from DP-10. A proposed 10’ at-grade inlet will intercept a
porton of this runoff while the remaining continues within the curb and gutter to the sump inlet at Design
Point 15. Pipe 12 (24” RCP, Qs = 9.8 cfs and Q.= 16.4 cfs) conveys the intercepted runoff from this at-
grade inlet and that from the at-grade at DP-10 (Pipe 11) to the storm main. The outfall main (Pipe 13, 427
RCP, Qs = 389 cfs and Qio= 75.5 cfs) continues east within Borrowdale Lane and ulumately to the
proposed detenton/water quality facility at DP-25.
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Design Point 12 (Qs = 11.0 cfs, Qo= 22.4 cfs) consists of runoff from Basin K, 3.74 acres of single family
home lots and Pronghorn Meadows Circle. A proposed 20’ at-grade inlet will intercept a portion of this
runoff while the remaining continues within the curb and gutter to the sump inlet at Design Point 15. Pipe
16 (24” RCP, Qs = 8.7 cfs and Qo= 154 cfs) conveys the intercepted runoff and connects to the 60” RCP
storm main that drains into the detention/water quality facility at Design Point 25. For the minor event

storm, the curb capacity of ramp curb at 1.5% 1s 13.8 cfs.

Design Point 14 (Qs = 12.3 cfs, Q0= 24.5 cfs) consists of runoff from Basins F & Q, 2.85 acres and 1.70
acres respectively of single family home lots and adjacent residential roadways. A proposed 20’ at-grade
inlet will intercept a portion of this runoff while the remaining continues within the curb and gutter to the
sump inlet at Design Point 15. Pipe 14 (24” RCP, Qs = 8.8 cfs and Qin= 15.1 cfs) conveys the mntercepted
runoff from this at-grade inlet and connects to the 42" storm main (Pipe 15, Qs = 45.9 cfs and Q= 87.4
cfs).

Design Point 15 (Qs = 20.5 cfs, Qo= 50.7 cfs) consists of runoff from Basin G, 3.97 actes of single family
home lots and adjacent residenual roadways, and the flow-by runoff from the at-grade inlets at Design
Points 11, 12, & 14. A proposed 20’ sump inlet wiil intercept all of this runoff with a 42” RCP lateral
connecting with the 42” main within Borrowdale Lane at a proposed storm manhole.

Design Point 16 (Qs = 10.4 cfs, Q.= 20.8 cfs) ;:onsists of runoff from Basin L, 3.86 acres of single family
home lots, the Ryedale Way cul-de-sac, and Pronghorn Meadows Circle. A proposed 10’ at-grade inlet will
intercept a pordon of this runoff while the remaining condnues within the curb and gutter to the sump inlet
at Design Point 17. Pipe 17 (18” RCP, Qs = 6.5 cfs and Q= 9.3 cfs) conveys the intercepted runoff and
connects to the 60” RCP storm main (Pipe 22, Qs = 78.1 cfs and Q= 158.1 cfs) that drains into the
detention/water quality facility at Design Point 23/25. For the minor event storm, the curb capacity of
ramp curb at 1.5% is 13.8 cfs.

Design Point 17 (Qs = 7.8 cfs, Q0= 19.1 cfs) consists of runoff from Basin H, 1.42 acres of single family
home lots and adjacent residential roadways, and the flow-by runoff from the at-grade inlet at Design Pomnt
16. A proposed 10’ sump inlet will intercepr all of this runoff with a 24” RCP (Pipe 20) connecting with the
42” lateral to DP-15. The 42” lateral combines with the 42” Borrowdale Lane main at a storm manhole at
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the roadway intersection. Pipe 18 (60” RCP, Qs = 67.7 cfs and Q= 141.5 cfs) conveys the combined
runoff to the north to DP-23.

Design Point 19 (Qs = 10.4 cfs, Qiw= 20.7 cfs) consists of runoff from off-site Basin NC-2, 1.49 acres of
existing Antelope Ridge Dnve and N. Carefree Circle, and from Basin D, 1.75 acres of landscaped areas and
single family home lots. For arterial streets in the minor storm event, the maximum street capacity is 6”
depth at flowline with 34 cfs per side while maintaining at least (1) 10’ lane width free of water. For the
major storm event the maximum street flow 1s 8 depth at flowline dependant on street grade. An exisang
15’ Type R at-grade curb inlet (at approx. 4% street grade) intercepts a portion of this runoff (Qs = 9.0 cfs
and Qi00= 12.8 cfs) and an existing 18” storm (Pipe 6a) connects with Pipe 6B at an existing storm manhole.
Pipe 6C is the 24” outfall pipe from this connection manhole and contains a combined runoff of Qs = 17.5
cfs and Q0= 39.7 cfs. The storm water in the existing Marksheffel Road storm sewer system is less in the
developed conditons than in the existing conditions due to the over-detenton of the proposed
development runoff at DP-5. Per the Marksheffel Rd. Construction Drawings, the capacity of the system at
Pipe 6C is 16 cfs. Pipe 6C connects into the face of the median sump inlet at DP-20.

Design Point 20 (Qs = 4.5 cfs, Qiw= 11.3 cfs) consists of runoff from off-site Basin NC-1, 0.42 acres of
existing N. Carefree Circle and Marksheffel Rd, and the flow-by from the at-grade inlet at Design Point 19.
An existing 10’ Type R sump curb inlet intercepts all of this runoff and combines it with that from the
incoming Pipe 6C. Pipe 7 represents the existing 30” outfall pipe from this inlet and contains a developed
runoff rate of Qs = 21.2 cfs and Qo= 48.9 cfs (less than in the existing conditions). From the Marksheffel
Rd. Construction Drawings, the capacity of the 30” Pipe 7 is 29 cfs. This runoff continues within the

existing Marksheffel Rd. storm system to the south to downstream facilides.

Design Point 20-DS (Qs = 33.8 cfs, Q0= 84.5 cfs) This design point quantifies the worst case surface
storm runoff downstream of Design Point 20 if the existing Marksheffel Road storm system is at full
capacity and the proposed facility overtops the emergency spillway. The quantity is a combination of the
surface runoff at Design Point 20 and the theoretical difference in the listed capaciry of Pipe 6C (16 cfs) and
the total un-detained proposed developed runoff; which is a difference of Qs = 29.3 cfs and Qo= 73.2 cfs.
As previously mendoned, the allowable street runoff for artenial streets in the minor storm event 1s a max.

6” depth at flowline with 34 cfs per side while maintaining at least (1) 10’ lane width free of water. For the
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major storm event the maximum street flow 1s 8” depth at flowline dependant on street grade. Flowmaster
gutter calculations are included in the Appendix of this report. The capacity of the arterial roadway
{Marksheffel Rd.) downstream of the existing Marksheffel and N. Carefree intersection maintains acceptable
flow depths, spreads, and overall flow rates as defined in the current Drainage Criteria Manual in the event

of an entire 100-yr storm overtopping the spillway.

Design Point 23 (Q; = 83.8 cfs, Qin= 173.0 cfs) consists of the total runoff from the Windermere
development that drains into the northem proposed Public Full Spectrum Extended Detention Basin and
Water Quality Facility to be constructed with Filing 2. A Final Drainage Report will be completed with
Windermere Filings 2 & 3 that further detail the detention/water quality facility and address any changes
made to this Preliminary Drainage Report for Filings 2 & 3. DP-23 represents the runoff from 49.32 acres
(including Pond Basin M) of proposed Windermere on-site developed land at a calculated impervious value
of 60.88%. A forebay will be constructed at this 60”” RCP enury point into the facility with a concrete low
flow trickle channel draining to the outlet box micropool.

As the existing temporary detention facility is located on property not owned or controlled by the
Windermere developer, please find in the appendix a letter from the Tract A owner (Yes! Communities)
acknowledging their willingness to work with the Windermere developer in convertung this exisung
temporary prvate facility into a public facility.

Design Point 24 (Qs = 111.3 cfs, Qo= 199.7 cfs) is described in the Existing Conditions section of this
teport. A forebay will be constructed at this channel entry point in the facility with a concrete low flow
trickle channel within the middle of the pond bottom. For the design purposes of the proposed EDB
facility at DP-25, this tributary runoff was calculated at the following impervious values: Basin WS 41.47
acres @ 2% (historic flow analysis since all developed runoff is treated and released at historic rates with
Whispering Springs on-site facilities) and Basin CT 42.07 acres @ 70% (interpolated from previous reports
and satellite imagery).

Design Point 25 (Qs = 185.7 cfs, Quw= 353.3 cfs) consists of the combination of the existing tnbutary
runoff (IDP-24) with the developed runoff from the proposed Windermere site (DP-23) that collect in this
proposed Public Full Spectrum Extended Detention Basin (EDB) Water Quality Facility. Per the Hilltop
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Subdivision M.D.D.P., detention of developed runoff is required in order to maintain historic release rates
under Marksheffel Road and to the east to the main Sand Creek channel. As mentioned in the Existing
Condiuons Secaon, there is currently a temporary detenton pond located in this area constructed with the
Chareau at Antelope Ridge development to the north. This facility was to be removed when the large
regional Sand Creek detention facility was constructed to the south. This facility is no longer a feasible
option due to multiple ownerships and lack of planned development to the east of Marksheffel Road.
Therefore this permanent facility will ensure acceptable downstream runoff rates and the statement of this
facility being temporary in the Chateau reports no longer applies. This Public EDB facility will be required
with the development of Windermere Filing No. 2 and a Final Drainage Report will be completed at that
time that will provide the final design of this facility. The following pond design/analysis has been
completed with this Preliminary Drainage Report for Windermere:

The Extended Detention Basin (EDB) facility was designed using the sizing spreadsheet (See Appendix) and
criteria from the Urban Drainage and Flood Control District (UDFCD). A total of 132.86 acres of land is
tbutary to this facility at a composite imperviousness of 45.4%. An Excess Urban Runoff Volume
(EURYV) of 6.548 acre-feet is required. This volume is provided under the top of outlet box opening
(elevation 6576.50, within the onfice plate of the outlet box).

Forebays will be constructed at both Design Points 23 & 24 and will likely consist of nprap berms with
small outlet pipes draining a concrete bottom forebay. Final details will be provided with the Windermere
Filing No. 2 Final Drainage Report. An 8 wide concrete trckle channel at 0.50% grade will be installed
down the center of the basin to convey the low flows to the outlet box and limit erosion within the bottom
of the facility. A 3.0% minimum basin bottom slope into the trickle channel is provided as per the UDFCD

requirements.

The bottom of the detention basin is at an elevaton of 6571.00 with the LURV provided at the elevation
6576.50. A 20’ wide outlet box (4’ deep opening) i1s proposed with a top of box at this 6576.50 elevation.
For a Full Spectrum facility, the outlet box orifice holes within the front plate are to drain the EURV in 72
hours, resulting in the necessary orifice hole sizing of 1 column of 1-7/8” diameter circular holes. A 2.5’
deep concrete bottom micropool is to be installed within the outlet structure. A removable trash screen of

35” in width will be placed in front of the onfice plate to help prevent the onfice holes from clogging. A
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54” RCP outlet, Pipe 23, will convey the facility’s restricted release (Qs = 3.22 cfs, Q0= 80.70 cfs) to the
adjacent Marksheffel Road ditch, which drains to the existing 24” CMP culvert under Marksheffel Road

(DP-26).

A 115’ length emergency spillway located at elevation 6579.00 will pass the entire incoming 100-year storm
event (353.3 cfs) at a flood depth less than 1.0°. Per the El Paso County Drainage Criteria Manual (DCM),
the top of the pond berm shall be 2.0° higher than the flood depth water surface elevation, in this case at
6582.00. This emergency spillway will only be utilized in the case of a complete outlet box failure and will
be constructed of riprap rock bured under top soil and re-vegetated. Also, a 15” wide maintenance access
road at 12% grade will be installed to the bottom of the facility as per the DCM. By udlizing the Full
Spectrum Outlet box design, the release rates are significantly below historic levels. A maximum allowable

release rate from this facility can be conservatively calculated as the direct difference between the release

rates at M.D.D.P. Design Points 1C & 1X; Qs = 65 cfs and Q= 252 cfs).

Maintenance of the Public detention/water quality structures is by El Paso County. Aesthetic maintenance
of the facility will be by etther the home owner’s association or Windermere Metropolitan District 1 as is to

be determined.

Design Point 26 (Qs = 7.6 cfs, Qio= 90.9 cfs) consists of the total developed runoff to the exisung 24”
CMP Matksheffel Road culvert crossing from the north-west (proposed facility release and Basin S, 4.52
acres of single family homes and Marksheffel Road ditch). This runoff quantity does not include that from
the upstream Marksheffel Road ditch.

Design Point 26 directly correlates with M.D.D.P. DP-1C, which states a maximum flow rate in existing and
developed conditions of Qs = 250 cfs and Q= 852 cfs that crosses under Marksheffel Road. Using a
conservative approach by directly adding the M.D.D.P. DP-1X runoff (increased as previously stated) with
the quantified DP-26 runoff from the proposed site analysis, a total runoff value can be compared with the
M.D.D.P. allowable runoff rate at this culvert crossing of Marksheffel Road. In the proposed developed
conditions, the total runoff is Qs = 192.6 cfs and Qo= 690.9 cfs. The proposed development and

construction of a large public regional detention/water quality facility releases runoff to downstream
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faciliies below historic and allowable rates and therefore will not be detrimental to any downstream
facilies.

EROSION CONTROL PLAN

Erosion control measures will be installed per the approved grading/erosion control plans and in

accordance with the El Paso County Drainage Catena Manual.

DRAINAGE CRITERIA

Hydrologic calculations were performed using the City of Colorado Sprngs/El Paso County Drainage
Crtena Manual, as revised in November 1991 and October 1994. Stormwater quality analysis and Extended
Detention Basin (EDB) design are per the Urban Drainage and Flood Control District Manual and UD-
BMP Version 3.01 spreadsheet. The Rational Method was used to estimate stormwater runoff to the

proposed inlets, storm sewer pipes, and detention/water quality facilities.

FLOODPLAIN STATEMENT
No portion of this site is located within a floodplain as determined by the Flood Insurance Rate Maps
(F.LR.M.) Map Number 08041C 0543F effective date, March 17, 1997 (See Appendix).

DRAINAGE AND BRIDGE FEES FILING NO. 1

The Windermere development is located in the Sand Creek Basin and consists of a total acreage of 52.068
acres with a total of 201 single family home lots (3.86 DU/Acre). Filing No. 1 will be platted at this time
and contains a total of 14.957 acres. The 2014 El Paso County Drainage Fees are $15,000 per impervious

actea and the Bridge Fees are $4,544 per impervious acre. An impervious value of 4 DU/Acte was applied

(38%).

Drainage Fees Filing 1:

$15,000/acre x 5.684 acres $ 85,260.00
Bridge Fees Filing 1:

$4,544/acre x 5.684 acres $ 25,828.10
TOTALS: $ 111,088.10

Fees or use of existing credits are due prior to plat recordation. Prior to issuance of building permits a plat will need

to be recorded and approprate drainage facility and erosion control assurances will need to be posted.
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CONSTRUCTION COST OPINION -
Private Drainage Facilities Non-Reimbursable

WINDERMERE FILING NO. 1

ITEM UL
DESCRIPTION QUANTITY COST COST
1. Retaining Walls in Prvate Pond (Face foot) 1,789.00 FF $ 35 $ 062,615.00
2. Geotextle Fabrc (Erosion Control) (Under dprap) 192.00 s $ 5 % 960.00
3. Rip Rap, d50 Size from 6" to 24" 19200 Cy $§ 98 $ 18,816.00
4. Detention Fagility Construction 1,760.00 CYy $§ 11 % 19,360.00
5. Detenton Outlet Structure EA $18,000 $ 18,000.00
6. Detention Emergency Spillway EA $ 2000 § 200000
SUB TOTAL $ 121,751.00
10% ENGINEERING $ 12,175.10
5% CONTINGENCIES $_ 6.087.55
TOTAL $ 140,013.65
Public Drainage Facilities Non-Reimbursable
1. 10’ Type R Inlet 1 EACH $6,680/EA $ 6,680.00
2 15" Type R Inlet 2 EACH $7,422/EA §  14,844.00
3. Grated Inlet 1 EACH $3,440/EA $ 3,440.00
4, 18” RCP Storm Drain 54 LF $53/LF $ 2,862.00
5. 24 RCP Stotm Drain 1,144 LF $58/LF $  66,352.00
6. 30” RCP Storm Drain 44 LF $77/LF ) 3,388.00
7. 36" RCP Storm Drain 66 LF $95/LF $ 6,270.00
8. 36" FES 1EA $1,200/EA $ 1,200.00
9. Type I Storm MH (slab) 2EACH $4,575/EA $ 9,150.00
10. Type I Storm MH (box) 1 EACH $7.160/EA $ 7,160.00
SUB-TOTAL $ 121,346.00
10% ENGINEERING $  12,134.60
5% CONTINGENCIES 3 6,067.30
TOTAL $ 139,547.90

Classic Consulting Engineers & Surveyors cannot and does not guarantee that the construction cost will not
vary from these opinions of probable construction costs. These opinions represent our best judgment as

design professionals familiar with the construction industry and this development in particular.
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SUMMARY

Runoff for the proposed Windermere development is collected in on-site storm sewet systems and routed
to two Public Full Spectrum Extended Detention Basin Water Quality facilities. This report describes the
final design of the Filing No. 1 storm sewer system and detention/water quality pond. Preliminary design
for the storm system and large regional facility at the north end of the site is included in the report. A final
drainage report is required with the future Filing 2 & 3 of Windermere that will discuss final design of such
faciliies. The use of Full Spectrum outlet structures provides a release rate from the proposed facilities
much less than historic and therefore the proposed Windermere development does not cause any
downstream facility constraints. This report/development is in compliance with the Master Development
Drainage Plan for Hilltop Subdivision, the Sand Creek Drainage Basin Planning Study, and the El Paso

County Drainage Criteria Manual.

PREPARED BY:
Classic Consulting Engineers & Surveyors, LLC
»?—"Z“\

Matthew Larson
Project Engineer

mal/244100/REPORTS/PDR-FDR-FIL 1.doc
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Soil Map—El Paso County Area, Colorado
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Soil Map—E| Paso County Area, Colorado
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. Soil Survey Area:  El Paso County Area, Colorado
& Mine or Quarry Survey Area Data:  Version 10, Dec 23, 2013
@  Miscellancous Water Soil map units are labeled (as space allows) for map scales 1:50,000
@ Perennial Water or larger.
4  Rock Outcrop Date(s) aerialimages were photagraphed: ~ Apr 15, 2011—Sep 22,
2011
+ Saline Spot
bi Byl The orthophoto or other base map on which the soil lines were
andy Spot compiled and digitized probably differs from the background
=  Severely Eroded Spot imagery disptayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
O Sinkhole
§  Slide or Slip
&  Sodic Spot
:wﬂ Natural Resources Web Soil Survey 6/30/2014
Conservation Service National Cooperative Soil Survey Page 2 of 3
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Soil Map—E!l Paso County Area, Colorado

Map Unit Legend

_ 'El Paso County Area, Colorado (CO625) o
Map Unit Symbol Map Unit Name ' Acres In AOI Percent of AOI
97 Truckton sandy loam, 3to 9 261.8 100.0%
percent slopes
Totals for Area of Interest 261.8 100.0%
UsDA  Natural Resources Web Soil Survey 6/30/12014
Conservation Service National Cooperative Soil Survey Page 30of3
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REFERENCE MATERIAL FROM ADJACENT STUDIES
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NORTH CAREFREE CIRCLE
DEVELOPED DRAINAGE BASINS

3 SURFACE FLOW
2 e & NN DESCN | CONTRIBUTING | O - 5 yr. | - 100 .
= > - PONT BASNS (ets) (ch)
m S 1 o-18 7 14
<7 3180 SRy ; =
T - 03s0408d ) =z | el 3 Jor-2 il 57
i el 2
G . i e ,.l. B 4 |ne-ape-s 2 60
I s piS s (ncs s ® J
. _ . 2 P . " Wmhunv.\-\ )
5 s = TFS ,“
Ak N A Q=57 CFS Q)
g " \‘ - . =~ .
) : A= >\ = -
z N B .53 4 ¢
’ 1 N
: ; -
Sod 2\ T : PROPOSED CONTOURS e
L . » , . Ty DEVELOPED BASNS  mem o wewmm ===
. 1 \ N - e 4
T T 2 1. o \
B R N Nig . b Toc UNE —— e ————
— . L N 3 3 .
T L N N N . : e REVISIONS: ENGINEER:
Vs L o X %o ) T - DIRECTION OF FLOW —_— DESIGNED BY: __OC _ pATE: _2/12/03 URS
Am, . N, " 3 - ~ . 5 = % NO. — DESCRIRTION DATE 9 9980 FEDERAL DAIVE
- . SN, ’ \ . X BASIN DESIGNATION ORAWN BY: DC___ pate: _2/13/03 DRoras Semas. daano oszi
AR N N | ! R - > B > N (eT<P v: _cxe . 241 B
. s 9 5 ) 4 - DRAINAGE BASI . CHECKED B8 DATE: _2/18/03 PRogCT _NORTH CAREFREE CiR:
48 HOURS BEFORE YOU DIG,
U7 CALL UTILITY LOCATORS SHEET TITE _DEVELOPED DRAINAGE PLA
0 5-1R Q 100-1R 1-800-922-1987 - —
{STE COVR TOR UIST ONE!,Z CONTACTS) FROM -
JOB NO. 217089786 00 o

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

% ’ IYPE 1DITER A
= BOTTOM WIDTH =00 F17 . —

. **7 GRAPHIC-SCALE IN

- o= = o m_%msmro =
— o7 ~/._D50 -8 e -
N R R THICKNESS_ = 18" § 80 . ao T O
R TYPE 2 DITCH’ 1°=a 100" HORZ - R S
R 302 F1 _fN - 83203.64 -y
| £ - 134729.98 o - .
B . ELEV - 6525.0( -0 o
PERM ESMT EXISTING PIPE T0 Ry Yy Ay =
r - EXSTING MIPE-TO.
e S e S e /.‘1 BE-REMOVED— ~ —— = - BE-REMOYED .
T VL) N — lntlv:.h.\n,||| =T &5 . .
— e T // !
—_— ——— = > -
O 1 o e T —C T
ol - @8 RCRT - —LINE-3024-  \
o (302 L] T e s 3
o) TETT S g .
153} :
~N e ; : :
= DU - . !
<C = - . - -
I G o It o — TMD), jne—3008 V o) = o .
L™~ kL) ﬁumm = ’ N = = e 2 N
Zl - e — — @R N - S =) A S - S J6"x4B- HE o g 5
= % - N\~ 30" RC DINE - 3008 | ST RCP
. 5
O
=
<
=

e T e i s i e e e e a. N +.83789.80
"D-POND 4C -PON . E - 13495532
! . TYPE 2 DITC TVPE 2 DITCH - W ELEV = 6528.00
! -EXISTING N - 83129.29 N « 83587.0 - m
) CONCRETE ~ E = 134953.95 PERM; ESMT E - 134947.93 = |
i BITCH ELEV - 6517.30 ELEV ~6225.06 n
! 1 BOTTOM WIDTH - O FT - = ;
i DEPTH - 2.0 FT el - A :
300 F3 | : SIDE SLOPE = 3.5:1 ~ 2 |
wQ POND : — NOTES: e - = i
~ 4 L ) T PERM ESMT o 1. REFER TO SHEET 1AND GENERAL NOTES FOR LEGEND AND NOTES. ,
0y _|DESCRPTION STATION DESCRIPTION TATION | OFFSET | . o : - s
560 [[20901 [infet 209+5224 INLET (TYPE R, L-157 | 306:79.36 [65.50' LT | _ ' e g 0 52 .
B - -{S06M1| MANHOLE (&' dia.) 06-79.98 | 34.60'RT - -5 3. INSTALL PIPE BRIDG DETAL A 8-B (COLORADO SPRING TILITIES). - - = =
299R1_linlet (Type C) 2005246 | N.B3RT | - TSRl o e 10-69.68 | 33.50'RT INSTALL FULL LENGTH OF 48" RCP CENTERED OVER EXISTING SANITARY SEWER. .
_|[299R2__|inet (Type R, L=15) 209+5256 [ 6580RT | Fiori [ WLFT (T¥PE R =57 [376:60.85 [ 655017 ] NOTIFY_ CHEROKEE METROFOLITAN DISTRICT NO MORE THAN TWO BUSINESS DAYS . s
00M1__|Manhole (8 dia) 007319l BERT| Lo e g e ) PRIOR TO INSTALLATION OF PIPE BRIDGE. NO RCP JOINTS ALLOWED BETWEEN -
550 ({3001 |76°x48" FES 30047289 | 20800RT| . . St S s it (U X .
-5 .@Rﬁ [Manhole (8' dia.) 301+09.03 | 37.36RT |-- - - - - - e
__|130200__[inlet (Type R, L=15) 30245575 B550LT [ Lot c Tttt g . ) i - s
302F1__ |48 FES 30243247 | 104.70LT |- -~ - - - - (BT 309m1 < - RIM---6534.9%- -
>0 DT . : morosts G ez RN S
apvE776l eSWORT| 0L L . i - PROPOSED. GRADE e PNy N 1 8224.240N v, oUT - 6526.7
307+1280| 96.67RT | .- . Ll 302M1 B §520-4000 RM™SEWER W) INV. OUT - 6524.14(S) - - d
.34 | 104.89 RY w - oL . RIM = 6523.22 . - 19965 PIE_BRDGE,. SEE. oA e -
530 | Pt AT FER_ 83 550LT ' . ) RIM" = 6521.93 . INV.INT2 85147500 s NV 'OUT " 6520 28(S)\NQTE o4 — ¢ —og—— I o — =
wU= 308 L1 Inlet (Type R. L=15) 308+5580 65, = mee me ® NV, IN = B513.07(N)- N = 6517.29(E) . A —1 i
308 M1__ [Manhole (&' dia.) 308+5580| 3350RT | -~ - "~ ¢ ser oo eiNY: OUT (= 8512:9HSE) - IN's 6515.45(W) T 7T e = i e T s s w iy -
308 R1__|inlet (Type R. L=15) 30B+5680 TOSORT | T 1 T DT T ’ C L NV OUT = 6514,40(5) e N o TR s st e =N oo Y a
500 | [ERL_[metType) 39+1618] SS7RT | e e o3 - . i e —— . o I S st Ay CELOW FILL “SUMP )™ e310M1 i
>2%Y [ [309M1__ [Manhole (6' dia.) 309+1571] 3880RT | ~ w0 - oLl fdm e e v e . 22 = XIS TING oA e e . .42 RCR. ..
: EXISTING = [ JOF = 6522:20 SLOPE LENGTH -149
e e SR Yg R g oEE R ope wmed e R s e Ot | T NI R -B" WATER- #5360 Ft. CLEARANCE ) * SLOPE - 1707 -
. Facomt. ~ = o —= (R ['SEE-NOTE=3,~ B,
iy P = U0 B e S o s - .. CFs
P302M1 100-YR HGL © SLOPE LENGTH =415 LENGTH 131°CFS
76" x 48" RCP “SUOPE =« 1,392 "~ ° SLOPE = 1377 " ¢.p308Mi
© ""SCOPE LENGTH "=140° . PORRE ES © Q00 - 143 CFS T- - QI00 - 137 CFS Raoenl -
BEon £onaey : ; CAPACITY = 170 CFS CAPACITY -» 168 CFS -
- Q100 - 204 CFS ° : . e e e e VELOCITY -» -11.4- FT/S- - VELOCTY - 10.9 FT/5.( SLORE LENGTH -86.
CAPACITY = 259 €FS - - - .- T s

0 - 137 CFS

--10:3-FT/5- - - — 0 Z137.6FS
302-00 307-00
Computer File Information Sheet Revisions . WILISON! | As Constructed Morksheffel Road Proj
2glion Date: 10/23/2007 initials: LMS Dote: Comments Init. . 4 nwm QOK\ULZ% Drai . —
CSSRE rai e Pl
nt Date: 08/25/2009 Initials: ADH 3/15/201 [Add 307M1 & Pipe Raise| GCS |EL PASO %@hoczj, omeeraid Khitacts No Revisions: nag an and Profile [
e drppOAdan 4787200 |Add Storm Sewer Ppe Bridge| GMH e iz e B Revised:  GW 12-12-1 Designer: GCS Structre
177/2011 |Revised ID Table GMH Cororazo Coloras Rpringe; CO 110 Detailer: ADH Number s
Fex  TINE200108 Void: Sheet Subset: Droinage Subset Sheets: 7 of 14 Sheet

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)


http://www.novapdf.com

NQTES: PERM ESMT . g

1. REFER TO SHEET 1 AND GENERAL NOTES fOR LEGENO AND ZO.,_.mm.

CONCRETE PLUG EXIST =
EXIST-DRAIN ( ABANDONED)-

315+00

(R-1) ﬂooz%mﬂm PLUG" EXIST

AV N AV AY
AN EN] AN AN =

\N\N:zo r<m\l\\ / \M'\m \_(_ KSHEF «,‘.\,.\. 1= :zm.m_ﬁ.mm'ou

e~ / /@uf.r

311-80

TP G2 EU oV\V\vvw ; ‘ :
0 18" RC! < e I U e R LI Q" o0 U N ) G ., i I S >
1l \'.’. LINE- .Mﬂy . o0 b BN 2 NPCXH N N N DR ONEIEBN - N - N - ~. o - : NESSZB—] - o N(C N

PE 2 DITCH
RS
- 1349517
_Hiu mbN%m%M ELEV - 6555.00
E _ubwuo 17

Inlet (Type R, L=15") | 312 +01.05| 65.50'LT

Manhole (6' dia.) 312 +01.05| 3350 RT

nlet (Type R, L=15) | 312 +01.05] 7050 RT |. wm.ouu uom

36" FES 318 +52.68| 150.65'LT |- —

nlet (Type R, L=15) | 318+ 00.67] 65.50'LT |- BOTrOM BOTH
nlst (Type C) 318+0058) 8.60'RT o PER T 220~ F T
Manhole (7" dia.) 318+0067| 33.50RT |- %

Inlet (Type R, L=15) 318 +00.67| 65.50'RT |-
Inlet (Type R, L=15) 324 +00.67| 70.50'LT |-
Manhale (5' dia.) 324 +0067| 3350°RT |
Inlet A._.«Gm R, L=15"} 324 +00.67| 85.50°RT |-

Como G829 10N e T e
. IN = B531.85(E)

L -IN- - B5314BEW) - - s s ieeasi ooz
B529-00(5)

“““““ ﬂl_ ““““ S =

L ilind: STA #1148

lle_Informati h ision WILSO j
i Oooq.vﬂwwumuhuw_m _aoﬂ ‘..o_rw.mm Date: mooMMM:Mm< Son8 Init = & GO?:ULZQ A9 Constrigien Marksheffel Road Projes
ion Date: nitials: £ mt. ey - o U . 5  E——
: isions: rain Plan
Date: 08/25/2008 Initials: ADH @D | 7-8-11  [PLUG & ABANDONED £xIST ORAN| GMH | EL PASO § @ﬂnocz:\ fngnewrs & Achiects | VO Revisions age and Profile P
ime: drpp05.dgn () ncrow\hvo ﬁ"ﬁgg Revised: GMH 12-6-1 Designer: 6cs Structure 7
= vt ~4= Detailer: ADH Numbers
- Fex 710620108 Void: Sheet Subset: Drainage Subsel Sheels: 10 of 14 Sheet Nui
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> 22 L1
AE LINE-328BC-,
- ~ 18" RCP )
NOTE: '
SEE" N. CAREFREE PLAN AND PROFILE ‘
' = FOR ADDITIONAL INFORMATION £ " A
< 23 Mt . * 5 N
. e R + o \ - \
] 2 B, LINE-3288 : o . N
B v M ~23 L1 . . .
SIDEWALK WAS ATTACHED . e 1
7O ‘CURB-TO--AVOID--CONFLICT _ = {24 RO 00 ) y 3 \
WIHT- MVEA--FOURTH GUY WIRE \ g 9 18" RCP . " \
- L2 . B i
e - RZEERGR A —E30 1) - i =
Do L : 18" ACP 5 -
9 3
: Lne-Z50A %@»m\_q_qm%

Q

—GorR)
TYPE 2 DITCH

N+ 86003.80

E - 13491190

ELEV - 6575.00

TYPE 2 DITCH { N \

MATCH LINE STA 326:00

30" RCP 18" RCP
N - 85966.84 \ — - —
E - abmﬁ.mmlc =
ELEV = 6573.00°°
BOTTOM WIDTH « 4.0 FT
DEPTH - 2.0 FT )
NOTES: SIDE SLOPE - 6:1 =t s = o
1. REFER TO SHEET 1 AND GENERAL NOTES FOR LEGEND AND NOTES.
L)
. o ) . [ 1 ]oescrrmion STATION | OFFSET s
- |- - senge g S - T TTT[2Lt (nist(Type R L=15) |22+2523 |57.79'LT - -
B3 2301 |Manhole (4' dia.) 23+2164 |57.00LT
: 23L1  |nist(Type D) 23+47.10 [89.22'LT
590 2312 |net(Type R L=10)  |23+2164 |1500'LT |.
- {2313 Jmiet(Type R L=15) [23+16.06 [62.23'RT
- - - 330M1 - - -~ i - |328M1  |Manhole (8 dia.) 325+10.74 |33.50'RT
i w8 w - . “ % . : & 3 - RIM = 6576.23 - .
5580 o o . T - B , . INV. IN_+ 6570 82(E) . &D(330L1 et (Type R, L=107) |330 +87.57 |70.50'LT
‘ : RM - 6560.23 S T . 330012 |iniet (Type R L=107) _|330 + 62,07 [70.50' LT
i NN T 888885 — 330 L4 |Wniet (Type C) 330 +14.95[0.36' LT
s n muen o ARREED EXISTING _JNV. OUT = 6559.41S) 33015 ket (Type ) 330 +62.12[025 LT
5570 -8 . SEEE -1330 M1 |Manhole (&' dia.) 330 + 62.07 [33.50' RT -
S R 330R1 |hlet(Type R, L=10") |330 +62.07 |65.50' RT
- =5 - [330R2_|wiet (Type R, L=10) _|390 + 85,07 |65.50' RT
M
5 o P330MI. - e g g, g = . %
980 BURCP. < :
R D mpe SLOPE LENGTH <246 - ¥ #
nf T SLOPE - 3.231% L
N i . P328M1 . I R R R Qo - 4 CFS .. . L
| btk CAPACITY = 18 CFS
6550} . = SLOPE: LENGTH -405 VELOCITY » 1.7 FT/S
Rt . - -SLOPE = -1-73/ - - . - - - »
. & = -Q100 - 38 CFS . " . .
e ol 1 _.CAPACITY. = 54_.CFS . .. R . .. ¥ & s ;S ¢ g
[&] ~ . VELQCITY = 1.9 FT/S é § g “ . #
6540 . . .- _ . . . )
g L < e ST e . = - g L
.=l e s 2 2 e m o - GE =z
sl T L ST e oo o S |
326-00 T 325-00 330-00 331-00 33280 an
Computer File Information Sheet Revisions _ As Constructed Marksheffel Road Proj
oation Date: 10/23/2007 Initials: SAK Date: Comments nit. . %m ﬁ,oiﬁbzq\ R i o Dﬂo_Doom Plan and Profile A
at Date: 08/25/2009 Initiols: ADH @D 3/25/10 | Addendum 4 6Cs | EL PASO @ COUNTY Engneers & Architects
Name: drpp06.dgn R7 10/3/11 | MOVED SIDEWALK N 3 ST Btk Dxhng . Revised: GMH 12-6+11 Designer: GCS Structure
— FuLenase Colarw Bpriga, CO 0010 Detailer: _ADH Numbers S
o Foo  TOE20-0108 Void: Sheet Subset: Droincge Subset Sheets: 12 of 14 Sheet
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280

< 6570.82(E)- .- ..

B8 W T
UT- =-6568-53(S) -

> _ou.mv wu:nv

<1655 08(WICTIIIIIT

—657 86— " - *

SLOPE _LENGIH

<69

330R2

8L RCR - -
.- .-SLOPE- LENGTH.
SLOPE. ‘ 00

=87.

~ SLOPE” =~ 0:507
--- Q100" 5 °CFS~

=== SEOPE=#-0,507 " = =~ mm ==
---@100 - 7 CFS

- 18" RCF
SLOPE. LENGTH-=13
SLOPE - 05

CAPACITY
<m_.OOZ< Ll uc ﬂ‘_.\m,.‘

CFS

l‘<erQ‘._..< - &.o‘ﬂ:w -

VLN = 6561.82(NE)
AZ - mmmm 08(W)

,z_.mq TYPE D .
ELEY. - 6566. oo

6578|\

CIN 6561520 0 T
ST ,‘_z<loc._. 656114208 . 7

n
-~ E

Cmm ovmz‘zo L<15 ﬂ.— -
LEV. » 6568.06. . 2

NV. IN = B6559.99(W)
- - INV. -OUT = '6559.41S) -~ . e . R S S

ool tLes70n

6580

30L4

INLET TYPE_C

ELEV. - 6573.30

INV. OUT - 656¢. uohz‘

" 6570 —"
EXISTIM

eseg| 8560 P330L4
18" RCP
etk Sp23ML - Rt -Ber PoaLa SLOPE LENGTH =44
SLOPE LENGTH =37 A P L ENGTH. 4 SLOPE LENGTH +74 30" Rep SLOPE - 1.007 -
- -SLOPE -« 0.50% Wmum.m 0.50% “SLOPE "~ 0.507 T 7 TTSLOPETLENGTH ~190 | o o
CAPAGTY &5 crs Qo0+ 6 Crs : gty H3-crs SORE ol 4 . .
B Ty 8 oFs APA - 29 £ Q100 - 23 CFS * NOTE: FLOW NOT SHOWN FOR INTERIM CO
VELOCY » &5 FT/s  CaPAQIY - mﬂmnﬂa\m ) VELOCITY - 3.6 F1/§ oo gaeaary”- 78, nﬂﬂm\w MEDIAN DRANAGE SYSTEM.
. oo T L - " 6560
L A e . . . . . (] o
6550 6552 LINE  330C
o s - . LINE_ 328A AND 3288 -
T
Computer File _1933_0: Sheet Reuvi : As Constructed Marksheffel Road Proj
eation Date: 10/23/2007 initials: LMS Date: Comments Init. nmm QO?“UBZK No Reviions: Storm Drain Lateral Profile |*
nt Date: 08/25/2009 Inilials: ADH R-1 12-6-1 ADDED CONCRETE ENCASEMENT GMH E Engineers & Architects
. Nome: DRPRO6.dgn (ans} S e Revised: GOMH 12-6-1} Designer: GCS Strictie
[ Cotorado Berirem. €0 $5018 Detailer: ADH Numbers
—_ fac  HSERNGE Void: Sheet Subset: Droinage Subset Sheets: 13 of 14 Sheet
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LINE 328BA "

NOTES:
1.REFER TO SHEET {AND GENERAL NOTES FOR LEGEND AND NOTES.

i

2. SEE MAINLINE PLAN AND PROFILE SHEETS FOR STORM DRAIN LATERALS.

3. EXISTING CONTOURS DO NOT REFLECT EXISTNG GRADING FOR N, CAREFREE CIRCLE.

e

TSN

m S
N J : | " _Lzm 3300
330 Lo i Al . __
: " : P 30 R
UNE 3308 4, ,, bl 5 ]
: { \ L —18" RCP !
330 LI d X 1
il ) : [ i
18" R i , | i
) = . I
330 1 | “
. ey 8" RC| <
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JOB NUMBER: 2441.00 -
DATE: 10/03/14
CALCULATED BY: MAL
EXISTING DRAINAGE CONDITIONS ~ BASIN RUNOFF COEFFICIENT SUMMARY
IMPERVIOUS AREA / STREETS LANDSCAPE/UNDEVELOPED AREAS WEIGHTED WEIGHTED CA
TOTAL
BASIN AREA(AC)| AREA(AC)  C(5)  C(100) |AREA(AC)  C(5) C(100) C5)  C{100) CA(5) CA(100)
EX-A 13.20 0.00 0.90 0.95 13.20 0.25 0.35 0.25 0.35 3.30 4.62
EX-B 7.30 0.00 0.90 0.95 7.30 0.25 0.35 0.25 0.35 1.83 2.56
EX-C 24.28 0.00 0.90 0.95 2428 0.25 0.35 0.25 0.35 6.07 8.50
EX-D 6.19 0.00 0.90 0.95 6.19 0.25 0.35 0.25 0.35 1.55 217
EX-E 1.10 0.00 0.90 0.95 1.10 0.25 0.35 0.25 0.35 0.28 0.39
EX-F 315 0.00 0.90 0.95 3.15 0.25 0.35 0.25 0.35 0.79 1.10
EXR 0.53 0.32 0.80 0.95 0.21 0.25 0.35 0.64 0.7 0.34 0.38
D-13 6.79 1.37 0.90 0.95 542 0.53 0.64 0.60 0.70 411 4.77
D-14 388 1.66 0.90 0.95 2.22 0.37 0.52 0.60 0.70 232 2.73
D-15 1.36 1.36 0.90 0,95 0.00 0.25 0.35 0.90 0.95 1.22 1.28
D-16 2.73 0.77 0.90 0.95 1.96 0.53 0.64 0.63 0.73 1.73 1.99
NC-1 0.42 0.42 (.90 0.95 0.00 0.25 0.35 0.90 0.95 0.38 0.40
NC-2 1.49 1.49 0.90 0.95 0.00 0.25 0.35 0.90 095 1.34 1.42
WS 41.47 0.90 0.95 0.55 0.65 0.39 0.31 16.05 12.67
CT 4207 8.67 0.90 0.95 33.40 0.55 0.65 0.62 0.71 26.17 29.95
Classic Consulting
CALCS-MSTR-WOCV.XLS Page lof 32 10/3/2014
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALC'D BY: MAL
EXISTING DRAINAGE CONDITIONS ~ BASIN RUNOFF SUMMARY
[WEIGHTED OVERLAND STREET / CHANNEL FLOW Tc INTENSITY TOTAL FLOWS
BASIN CA(5) CA(100) | C{5) Length Height Tc |Length Slope Velocity Tc |TOTAL I(5) I{100)| Q(5) Q(100)
() (#  (min) | (ft) (%)  {fos)  (min) | (min) (inthr) (inthr) ) (cfs)  ({cfs)
EX-A 3.30 462 025 | 250 16 136 | 700 | 39% | 69 17 153 | 343 | 610 | 13 | 282
EXB 183 256 025 | 450 40 164 | 600 | 17% | 45 22 186 | 313 | 55 | 57 142
EXC 6.07 8.50 025 | 450 u 194 § 750 | 31% | 87 19 213 | 202 | 519 § 177 | a4a
EXD 155 217 025 | 260 24 123 1 150 | 200% | 157 0.2 126 § 375 | 668 | 58 | 145
EXE 0.28 0.39 025 | 200 12 124 50 | 120% | 124 0.1 125 § 375 | 667 § 10 26
EX-F 079 1.10 0.25 30 8 29 00 | 10% | 35 19 50 | 510 | 07 | 40 | 100
EXR 0.34 0.38 0.25 20 2 a3 320 | 20% | 49 11 50 § s10 | 907 | 17 34
D13 4N 477 025 | 270 21 133 | 1380 | 60% | 86 27 160 | 336 | 598 | 138 | 285
D-14 232 273 025 | 125 25 11 | 1250 | 17% | 48 46 187 | 312 | 554 | 72 | 154
D-15 1.22 129 0.25 25 1 50 | 2050 | 17% | 46 75 125 | 375 | 666 | 46 86
D-16 173 1.99 053 | 200 10 89 B0 | 35% | 65 0.9 98 | 414 | r3s | 72 | 146
NC-t 0.38 0.40 0.25 10 2 19 2 35% | 65 0.1 50 | 510 | 907 | 19 36
NC-2 1.4 142 0.25 15 2 26 | 125 | 35% | 65 29 55 | 498 | 886 | &7 | 125
WS 16.05 1267 0.25 #0DIVI0! 20% | 49 0.0 209 | 295 | 524 | 473 | o64
cT 26.17 20.95 025 | 100 4 101 | 1450 | 20% | 49 49 149 | 347 | 617 | 808 | 1847
Classic Consulting
CALCS-MSTR-WQCV.XLS Page 20f 32

10/3/2014
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JOB NAME: WINDERMERE
JOBNUMBER: 244100
DATE: 10/04/14
CALCULATED BY: MAL
EXISTING DRAINAGE CONDITIONS ~ SURFACE ROUTING SUMMARY
Intensity Flow
Design . . Equivalent | Equivalent | Maximum
g Contributing Basins IS 1(100 Q(s Q(100 )
Point(s) Sniributing cAs) | ca¢on) | Te Bl | 1100) )} @) | Q69 inlet Size
4 BASIN D-16 1.73 1.99 9.8 414 7% 7.2 14.6 8' Existing Sump Inlet
6 e o BAs ELARERS: 5,37 6.98 153 343 610 184 426 _mx_m__é Type D Grated Inlet
7 [sasin D-13 & BASIN D-14 6.42 7.50 187 3.2 6.54 20.0 416 _mx__m___é 25 Type R Inlel
8 BASIN D-15 & BASIN EX-E 1.50 1.68 125 375 666 56 112 |Existing 10' Type R Inlet
19 BASIN NC-2 1.34 1.42 55 498 8.86 6.7 125 15 Existing At-Grade Inlet
2 BASIN NC-1 + Flow-by DP-19 0.75 0.90 55 4.98 886 37 80  |10'Exising sump median intet
24 BASIN WS + BASIN CT 4222 4262 258 264 469 113 199.7 JOFF-SITE TO POND
25 DP-24 +BASIN EX-D + BASINEX-F 44 56 45.88 25.8 264 469 175 2151 _mx_mq. TOPOND
26 DP-25 + BASIN EX-B +BASIN EX-C 5245 56.94 258 264 469 1383 269 |1 FOMARKSHEFFEL (Nat
including Marksheffel Ditch)

Classic Consufting
CALCS-MSTR-WQCV.XLS Page Tof I

10/4/2014
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JOB NAME
JOB NUMBER;
DATE:

WINDERMERE

2441.00

10/03/14

CALCULATED BY: MAL

* PIPES ARE LISTED AT MAXIMUM SIZE REQUIRED TO ACCOMMODATE Q100 FLOWS AT MINIMUM GRADE.

REFER TO INDIVIDUAL PIPE SHEETS FOR HYDRAULIC INFORMATION.

EXISTING DRAINAGE CONDITIONS ~ PIPE ROUTING SUMMARY

Intensity Flow
. . . Equivaient | Equivalent{ Maximum
Pipe Run Contributing Basins I(5 (100 Qo Q(100 .
P g cAai) | ca(t00) Tc ) (100) o} | Q100) Pipe Size*
6a |OP-19-EXIST (Intercept) 0.97 0.91 5.5 498 886 4.8 8.1 _mx. 18" RCP
6b DP-6 537 6.98 15.3 343 6.10 18.4 42.6 _mx. 24"RCP
6c PIPE 6a + PIPE 6b 6.34 7.90 15.5 K3 6.06 216 479 JEX 24"RCP
7 __u__um 6C + DP-20-EXIST 709 B8.80 155 341 6.06 242 533 JEX 30"RCP
8 _%-N-mx_ma & DP-8-EXIST 7.92 9.18 187 an 5.54 247 509 |EX. 36'RCP
Classic Consulting
CALCS-MSTR-WQCV XLS Page 4of 32 10/3/2014
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JOB NAME: WINDERMERE

JOB NUMBER: 2441.00
|DATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT EX-8
Total Flow: Q = 6 cfs

Qoo = 11 cfs

Maximum aflowable ponding depth at sump:
D5 = 050
Dwo = 067 (dmax)
Q = 1.7(Li+1.8(W))(dmax + w/12)*1.85

Clogging Factor 1.25

Li(1.25) = Lengthof inlet opening
5-Year Event: 4 foot inlet required
100-Year Event: 4 foot inlet required
EXISTING 10 FT TYPE R INLET TO ACCEPT BOTH 5YR &

100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.

Classic Consulting

. o : . . . V3/2014
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JOB NAME WINDERMERE
JOB NUMBER; 2441.00
DATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT EX-19 100 YEAR FLOW
Q(100) 12.5 1{100) 8.9
DEPTH 0.35 Fr 245 Inlet siza ? L(i)= 15
SPREAD 11.0 Lyl 208 If Li < L{2) then Qi = 9
CROSSSLOPE[  2.0% L 125 IFLi>L2)thenQi=| 8
STREET SLOPE 4.0% L3)| 447 FB=] 44
CA(eqv.)=] 0.50
5 YEAR FLOW
Q(5) 6.7 I5)] 5.0
DEPTH 0.30 Fr| 235 Inlet size 7 L(i) = 15
SPREAD 8.8 L(1) 15.8 If Li < L(2) then Qi = 6
CROSS SLOPE|  2.0% L@ 95 FLi>L@2)thenQi=[ 5
STREET SLOPE 4.0% L(3) 339 FB = 19
CA(eqv.;s| 037

Classic Consulting

. o : . . . 0/3/2014
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JOB NAME: WINDERMERE

JOB NUMBER: 2441.00
JDATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT EX-20
Total Flow: Q = 4 cfs
Qfg{) = 8 cfs

Maximum allowable ponding depth at sump:

D5 = 050
Dwo = 0.50 {(dmax)
Q = 1.7(Li+1.8(W))(dmax + w/12)*1.85
Clogging Factor = 1.25
Li{1.25) = Lengthof inlet opening
5-Year Event: 4 foot inlet required
100-Year Event: 4 foot inlet required
EXISTING 10 FT TYPE R INLET TO ACCEPT BOTH 5YR &

100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.

Classic Consulting

- oo "/3/2014
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DEVELOPED DRAINAGE CONDITIONS CALCULATIONS
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TOSNANE. . WINDERMERE

JOBNUMBER.  2447.00

DATE: 10703714

CALCULATED BY: AL

DEVELOPED CONDITIONS ~ BASIN RUNOFF COEFFICIENT SUMMARY
IMPERVIOUS AREA / STREETS | LANDSCAPE/UNDEVELOPED AREAS WEIGHTED WEIGHTED CA
TOTAL
BASIN AREA (AC) | AREA (AC)  C(5) c(100) |AREA(AC)  C(8) C{100) C(5) C(100) CA(5) CA(100)

A 3.35 0.88 0.90 0.95 247 0.60 0.7 0.68 0.77 2.7 2,57
B 2.72 0.56 0.90 0.95 216 0.60 0.7 0.66 0.75 1.80 2.04
C 4.20 110 0.90 0.95 3.10 0.60 0.7 0.68 0.77 2.85 R
D 1.75 1.08 0.60 0.70 0.67 0.25 0.35 0.47 0.57 0.82 0.99
E 1.47 0.21 0.90 0.95 126 0.51 0,61 0.57 0.66 0.83 0.97
F 2.85 0.76 0.90 0.95 2.09 0.60 0.7 0.68 0.77 194 219
G 3.97 0.67 0.90 0.95 3.30 0.60 0.7 0,65 0.74 2.58 295
H 142 0.43 0.90 0.95 0.99 0.60 07 0.69 0.78 0.98 110
_ 4.44 112 0.90 0.95 3.32 0.56 0.66 0.65 0.73 2.87 3.26
J 3.30 0.74 0.90 0.95 2.56 0.60 0.7 0.67 0.76 2.20 2.50
K 374 0.61 0.90 0.95 3.13 0.60 0.7 065 0.74 2.43 277

Classic Consulting

CALCS-MSTR-WQOCV.XLS

Page 50f 32
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TOBNAME. . WINDERMERE
JOBNUMBER:  2441.00
_gﬂm_ T0/03/14
CALCULATED BY: MAL
DEVELOPED CONDITIONS ~ BASIN RUNOFF COEFFICIENT SUMMARY
IMPERVIOUS AREA / STREETS | LANDSCAPE/UNDEVELOPED AREAS WEIGHTED WEIGHTED CA
TOTAL
BASIN AREA (AC) | AREA (AC)  C(5) C(100) | AREA(AC)  C(5) C(100) C(5) C(100) CA(5) CA(100)
L 3.86 1.15 0.90 0.95 2.7 0.60 0.7 0.69 0.77 2.66 2.99
M 9.96 0.00 0.90 0.95 9.96 0.25 0.35 0.25 0.35 249 3.49
N 0.58 0.12 0.90 0.95 0.46 0.60 0.7 0.66 0.75 0.38 0.44
P 0.60 0.00 0.90 0.95 0.60 0.25 0.35 025 0.35 0.15 0.21
Q 1.70 0.62 0.90 0.95 1.08 0.60 0.7 0.71 0.79 1.21 1.35
R 1.18 0.25 0.90 0.95 0.93 0.50 0.6 0.58 0.67 0.69 0.80
S 4.52 1.55 0.60 0.70 2.97 0.25 0.35 0.37 047 1.67 212
D-13 6.79 1.37 0.90 0.95 542 0.53 064 0.60 0.70 411 477
D-14 3.88 1.66 0.90 0.95 2.22 0.37 0.52 0.60 0.70 2.32 2.73
D-15 1.36 1.36 0.90 0.95 0.00 0.25 0.35 0.90 0.95 1.22 1.29
D-16 273 0.77 0.90 0.95 1.96 0.53 0.64 0.63 0.73 1.73 1.99
NC-1 0.42 0.42 0.90 0.95 0.00 0.25 0.35 0.90 0.95 0.38 0.40
NC-2 1.49 1.49 0.90 0.95 0.00 0.25 0.35 0.90 0.95 1.34 1.42
WS 4147 0.90 0.95 0.55 0.65 0.39 0.31 16.05 12.67
CcT 4207 8.67 0.90 0.95 33.40 0.55 0.65 0.62 0.71 2617 29.95
Classic Caonsulting
CALCS-MSTR-WQCV.XLS Page 6of 32 10/3/2014
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WINDERMERE

2441.00
10/03/14
CALC'D BY: MAL
DEVELOPED CONDITIONS ~ BASIN RUNOFF SUMMARY
WEIGHTED OVERLAND STREET / CHANNEL FLOW Te INTENSITY TOTAL FLOWS
BASIN CA(5) CA{100) | C(5) Length Height Tc JLength Slope Velocity Tec JTOTAL #5) 1(100) ] Q(5) Q100)

(R ()l (min) § (M) (%}  {fos} (min) } {min} (infhr) {inthr) | (cfs)  (cfs)
A 2271 257 06 170 5 85 680 2.2% 5.2 22 10.7 399 7.10 9.1 18.2
B 1.80 2.04 08 10 1 14 715 | 25% 55 22 50 510 | 907 92 185
C 285 322 06 50 1 53 790 35% 6.5 20 73 459 8.15 131 262
D 0.82 0.99 06 100 7 49 490 | 39% 69 1.2 6.1 484 | 8860 a9 85
E 0.83 097 0.6 60 4 39 400 1.5% 43 16 54 5.00 3.88 4.2 86
F 194 219 025 70 20 44 550 | 29% 8.0 15 59 487 | 867 94 18.9
G 2.58 2.95 06 190 12 7.0 480 1.5% 4.3 19 8.9 4.29 7.62 1.1 224
H 0.98 1.10 06 30 1 53 480 1.5% 43 19 71 4,62 8.21 45 9.0
| 2.87 3.26 06 120 8 55 800 28% 58 23 78 449 7.98 129 26.0
J 2.20 250 06 115 8 53 470 | 21% 5.1 15 6.8 468 | 831 | 103 | 207
K 243 277 06 50 1 53 945 4.0% 7.0 23 1.5 4.54 B.07 1.0 224

Classic Consulting
CALCS-MSTR-WQCV XLS Page 7o0f 32
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALC'D BY: MAL
DEVELOPED CONDITIONS ~ BASIN RUNOFF SUMMARY
|weiGHTED OVERLAND STREET / CHANNELFLOW | Te¢ INTENSITY TOTAL FLOWS
BASIN CA(5) CA(100) | C{5) Length Height Tc |JLength Slope Velocity Tc |TOTAL K5) (100} | Q(5) Q(100)
(ft) () (min) | (R) (%)  (fos) (min} | (min} (infhr) (in/hr) ] (cfs)  (cfs)
L 266 299 0.6 130 3 8.1 1265 3.5% 6.5 3.2 1.3 39 6.95 104 208
M 249 349 025 170 54 6.6 760 | 05% | 25 5.1 117 | 385 | 685 | 96 | 239
N 0.38 044 05 100 4 7.4 160 | 40% | 70 0.4 75 | 454 | 808 | 17 35
P 0.15 0.21 0.25 90 2 5.3 0 10% | 35 0.0 53 | s04 | 896 | 08 19
Q 1.2 1.35 0.25 145 10 10.1 530 4.5% 74 1.2 1.3 391 6.95 4.7 9.3
R 069 0.80 05 70 6 46 380 | 45% | 74 0.9 55 | 4909 | 8e6 | 34 7.4
S 167 212 025 | 100 14 8.7 720 | 18% | 47 26 92 | 423 | 752 ] 14 16.0
D-t3 411 4.77 025 | 270 21 133 | 1380 | 60% {| &6 2.7 160 | 336 | 598 | 138 | 285
D-14 232 273 025 125 25 141 | 1250 | 17% | 46 46 87 | 312 ] 550 | 12 | 154
D15 122 1.29 025 2 1 50 | 2050 [ 1.7% | 46 7.5 125 | 375 | 666 | 48 8.6
D-16 1.73 1.89 0.53 200 10 89 350 35% 6.5 09 98 414 7.36 12 146
NC-1 0.38 040 0.25 10 2 19 25 3.5% 6.5 01 5.0 510 9.07 19 36
NC-2 1.34 142 025 15 2 26 | 1125 | 35% | 65 29 55 | 498 | 886 | 67 | 125
WS 16.05 12.67 0.25 #DIVIOI 20% 49 0.0 209 2.95 5.24 473 66.4
cT 26.17 29.95 025 | 100 4 104 ] 1450 | 20% | 49 49 149 | 347 ] 617 | 908 | 1847
Classic Consulting
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATED BY: MAL
DEVELOPED CONDITIONS ~ SURFACE ROUTING SUMMARY
intensity Flow
wﬂ”w__m“_ Contributing Basins mamwm_wa mm.nﬁ%, g&ﬁ:a sy | 00y | as | aproo) et e
1 BASIN C 2.85 3.22 7.3 4,59 B.15 13.1 26.2 15' At-Grade Type R Inlet
2 BASIN B + Flow-by DP-1 270 3.3 73 459 B.15 124 273 15' Sump Type R Curb Infet
3 BASIN A 221 257 107 399 7.10 9.1 168.2 10" Sump Type R Curb Inlet
4 BASIN D-16 1.73 1.99 98 434 7.9 7.2 14.6 8" Existing Sump Inlet
5 BASIN P + PIPE 3b 7.07 8.03 108 398 7.07 28.1 56.8 SWQ/DETENTION POND
6 BASIN R 0.69 0.80 5.5 499 8.86 34 7.1 Relocated Type D Grated Inlet
7 BASIN D-13 & BASIN D-14 6.42 7.50 18.7 312 554 200 416 Existing 25' Type R Inlet
8 BASIN D-15 & BASINE 2.06 2.26 125 ars 6,66 7.7 151 Existing 10' Type R Inlet
9 BASIN| 287 3.2 78 449 7.98 129 26.0 20' At-Grade Type R Inlet
10 BASIN N + Flow-by DP9 1.24 169 78 449 7.98 56 135 15' At-Grade Type R Inlet

Classic Consulting
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE; 10/03/14
CALCULATED BY: MAL
DEVELOPED CONDITIONS ~ SURFACE ROUTING SUMMARY
Intensity Flow
Design . . Equivalent | Equivalent | Maximum
Contributing Basins I(5 (100 Q(5 Q(100
Point(s) ontributing CAB) | cA¢oo) | Tc Br | ooy | Qm [ R Inlet Size
1 _m>m_z J + Flow-by DP-10 2.49 312 7.8 449 7.98 112 248 |10 At-Grade Type R Inlet
12 _m>m_z K 243 2.7 75 454 8.07 1.0 224 20" At-Grade Type R Inlet
14 _m>m_z F+BASINQ 3.14 3.53 1.3 i 6.95 12.3 245 20' At-Grade Type R Inlet
BASIN G + Flow-by DP-11 + Flow-by DP ' '
15 12+ Flowby DP-14 5.24 7.29 13 39 696 205 .| 507 |20 Sump Type R Iniet
16 BASIN L 2,66 2.99 113 391 6.95 10.4 20.8 10' At-Grade Type R Inlet
17 BASIN H + Flow-by DP-16 1.98 2.75 1.3 391 6.95 78 19.1 10" Sump Type R Curb Infet
19 BASINNC-2 + BASIN D 216 2 6.1 484 8.60 104 20.7 15’ Existing Af-Grade Inlet
20 BASIN NC-1 + Flow-by DP-19 0.93 1.3 6.1 484 8.60 45 13 10" Exising sump median inlet
23 __u__..,m 22 +BASINM 2822 3277 206 297 528 838 173.0  |WINDERMERE TO POND
24 _m>m_z WS +BASINCT 42.22 42,62 258 264 469 111.3 199.7 _om_u-m_qm TO POND
25 —D_u.mm +DP-24 70.44 75.39 258 264 469 1857 3533 __u__._zo 2POND TOTAL IN
Developed to Marksheffel (Not
26 PIPE 23 ; . i 264 69 . ;
+BASIN § 2.89 19.33 25.8 4.8 78 90.6 __zn_c ding Marksheffel Ditch)

Classic Consulting
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JOB NAME: WINDERMERE

JOBNUMBER: 244100

DATE: 10/03/14

CALCULATED BY: MAL

* PIPES ARE LISTED AT MAXIMUM SIZE REQUIRED TO ACCOMMODATE Q100 FLOWS AT MINIMUM GRADE.
REFER TO INDIVIDUAL PIPE SHEETS FOR HYDRAULIC INFORMATION.
DEVELOPED CONDITIONS ~ PIPE ROUTING SUMMARY
Intensity Flow
Pipe Run Contributing Basins mnmw\mwa mmﬂﬂ_ﬂnﬂ ¢ gmx.u.ﬂzs i(5) i100) | Q(5} | Q(100) Pipe Size*

1 DP-1 (Intercept.) 195 1.9 73 459 815 89 156 |24"RCP
2 __u__um 1+DP-2 4,65 5.26 7.8 4.49 7.98 209 419 |30"RCP
3a [ors 227 257 10.7 399 710 9.1 182 |24"RCP
3b PIPE 2b + PIPE 3a 6.92 7.82 10.7 399 7.10 26 555 {36 RCP
4 DP4 173 1.99 948 414 7.3 7.2 146  |EX. 24 RCP
5 POND RELEASE 0.16 1.38 108 398 707 0.6 98 |24 ReP
6a DP-19 (Intercept) 1.85 149 6.1 484 8.60 9.0 128 [EX.18"RCP
6b __u__um 4 +PIPE5+DP6 2,58 4,16 108 398 707 103 204 _mx 24* RCP
be __u__um 6a +PIPE 6b 443 5.65 1.0 3.95 7.2 175 3.7 _mx 24" RCP
7 _n_nm 6C +DP-20 5.3 6.97 110 395 702 212 189 |ex 30 rep
8 __uE &DP8 8.48 9.78 187 342 5.54 2.4 541  |36'RCP
9 _u_u.o (Intercepted) 2,01 2.00 7.8 449 7.99 9.0 16.0  J24'RCP
10 _n_um 8+PIPEY 10.49 11,76 190 309 5.50 324 647 |36 RCP

Classic Consulting
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JOB NAME: WINDERMERE

JOB NUMBER: 2441.00

DATE: 10/03/14

CALCULATED BY: MAL

* P|PES ARE LISTED AT MAXIMUM SIZE REQUIRED TO ACCOMMODATE Q100 FLOWS AT MINIMUM GRADE.
REFER TO INDIVIDUAL PIPE SHEETS FOR HYDRAULIC INFORMATION.
DEVELOPED CONDITIONS ~ PIPE ROUTING SUMMARY
Intensity Fiow
PipeRun | Contributing Basins mamwmwa mmﬂmﬂm; gqu__“__a i | w0 | o | aony

11 _Dﬁ.A 0 {Intercepted) 0.85 1.07 78 449 798 43 85 18" RCP
12 __u__um 1 +DP-11 {Intercept.} 218 206 7.8 4.49 7.98 98 16.4 24" RCP
13 __u__um 10 + PIPE 12 12.67 13.82 19.2 307 546 38.9 7.5 42° RCP
14 _c_u.:_ (Intercepted) 2.26 217 11.3 391 895 88 15.1 24" RCP
15 —_u__\._m 13 +PIPE 14 14.92 16.00 19.2 307 546 459 87.4 42" RCP
16 —_u“u; 2 (Intercepted) 1.92 1.91 7.5 4.54 8.07 8.7 15.4 24" RCP
17 _%-a (Intercepted) 1,66 1.34 13 391 5% 65 93 |8 Rep
18 —_u__um 15 +PIPE 1 22.14 26.03 194 106 5.44 67.7 1415 |60" RCP
19 __u_u.k_ 5 5.24 7.29 113 391 6.95 205 50.7 36" RCP
20 —U*u.._ 7 1.98 275 1.3 an 6.95 78 19.1 24' RCP
21 __u__u_m 19 +PIPE 20 7.22 10.04 113 391 8.95 28.2 69.8 42" RCP
22 PIPE 16 +PIPE 17 +PIPE 18 2573 29.29 19.7 kIt 540 781 158.1 |60" RCP
23 DP-25 POND RELEASE 1.22 17.21 258 264 469 3.2 806 54" RCP
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATED BY: MAL
DEVELOPED CONDITIONS ~ PIPE TRAVEL TIMES
STREET / CHANNEL FLOW
PIPE RUN Pipe Diameter  Length Slope Velocity Tc
() () (%) (fps) (min)
1 20 220 1.0% 7.2 05
3b 3.0 60 1.0% 9.5 0.1
20 750 4.0% 144 0.9
30 300 3.0% 16.4 0.3
10 30 270 40% 189 0.2
15 35 250 4.0% 210 0.2
18 5.0 155 05% 9.4 0.3
2 50 490 0.5% 94 09
Classic Consulting
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{108 NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/714
CALCULATEDBY:  MAL
DESIGN POINT 1 100 YEAR FLOW
Qo) 262 11o0)| 82
DEPTH| 052 Frl 168 inletsize 2 L(i)=| 15
SPREAD| 195 L] 253 fLi<L@2)thenQi=| 16
CROSSSLOPE|  2.0% L@l 152 fLi>L@2)thenQi=| 16
STREET SLOPE|  1.5% LE)| 542 B[ 11
CAleqv.)s] 1.3
5 YEAR FLOW
Q) 1ad 5 46
DEPTH|  0.42 Frf 160 inletsize 2 L()=| 15
SPREAD| 148 L 181 FLi<L@2)thenQi=] 11
CROSSSLOPE| 20% L@ 109 IFLi>L(2)thenQi=| 9
STREET SLOPE|  15% L@ 389 FB|[ 4
CAleqv.)s|  0.90

Classic Consulting
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/703/14
CALCULATED BY: MAL
DESIGN POINT 2
Total Flow: Q = 12 cfs
Qo = 27 cfs
|Maximum allowable ponding depth at sump:
D5 = 0.50
Do = 0.67 (dmax)
Q = 1.7(Li+1.8(W))(dmax + w/12)*1.85
Clogging Factor = 1.25
Li(1.25) = Length of inlet opening
5-Year Event: 8 foot inlet required
100-Year Event: 14 foot inlet required
INSTALL A PUBLIC 15 FT D-10-R INLET TO ACCEPT BOTH 5YR &
100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.

Classic Consulting
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT 3
Total Flow: Qs = 9 cfs
Qo =  1gcfs
Maximum allowable ponding depth at sump:
D5 = 050
Do = 067 (dmax)
Q = 1.7(Li+1.8(W))(dmax + w/12)*1.85
Clogging Factor = 1.25
Li(1.25) = Length of inlet opening
5-Year Event: 4 foot inlet required
100-Year Event: 8 foot inlet required
INSTALL A PUBLIC 10 FT D-10-R INLET TO ACCEPT BOTH 5YR &
100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.

Classic Consulting
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5-Year Event:

100-Year Event:

EXISTING

Clogging Factor
Li {1.25)

8

Maximum allowable ponding depth at sump:

JOB NAME: WINDERMERE
JOB NUMBER: 2441.00

DATE: 10/03/14
CALCULATED BY: MAL

DESIGN POINT 4

7 cfs
15 cfs

0.50
0.67 (dmax)

1.7(Li+1.8(W))(dmax + w/12)*1.85
1.25

Length of inlet opening

foot inlet required

foot inlet required

FT TYPE R INLET TO ACCEPT BOTH 5YR &

100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.

Classic Consulting
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT 7
Total Flow: Q = 20 cfs
Qo = 42 cfs
Maximum allowable ponding depth at sump:
D; = 0.50
Diw = 0.67 {dmax)
Q= 1.7(Li+1.8(W))(dmax + w/12)*1.85
Clogging Factor = 1.25
Li (1.25) = Length of inlet opening
5-Year Event: 14 foot inlet required
100-Year Event: 24 foot inlet required
EXISTING 25 FT TYPE R INLET TO ACCEPT BOTH 5YR &
100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.

Classic Consulting
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT 8
Total Flow: Q5 = 8 cfs
Qo = 15 cfs
Maximum allowable ponding depth at sump:
D5 = 0.50
Do =  0.67 (dmax)
Qi = 1.7(Li+1.8(W))(dmax + w/12)*1.85
Clogging Factor = 1.25
Li(1.25) = Lengthof inlet opening
5-Year Event: 4 foot inlet required
100-Year Event: 6 foot inlet required
EXISTING 10 FT TYPE R INLET TO ACCEPT BOTH 5YR &
100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.

Classic Consulting
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JOB NAME. WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT 9 100 YEAR FLOW
aiioo)| 260 100)] 80
DEPTH 0.44 Fr 2.63 Inlet size ? L{i)= 20
SPREAD 15.5 L(1) 3.4 If Li < L(2) then Qi = 17
CROSS SLOPE 2.0% L) 189 if Li>L(2)then Qi = 16
STREET SLOPE|  4.0% L) 67.3 FB=[ 10
CAleqv.)=] 1.25
5 YEAR FLOW
Q(5) 129 I(5) 4.5
DEPTH 0.36 Fr 2.49 Inlet size ? Lii)= 20
SPREAD| 1138 L) 226 KLi<L(2)thenQi=] 11
CROSS SLOPE 2.0% L@)| 136 IfLi>L(2) then Qi = 9
STREET SLOPE|  4.0% L3)| 484 B=[ 4
CAlegv.)s] 0.85

Classic Consulting
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[JOBNAME. ™ WINDERMERE
JOB NUMBER: 2441.00
DATE; 10/03/14
CALCULATED BY: MAL
DESIGN POINT 10 100 YEAR FLOW
Q(100} 13.5 1(100) 8.0
DEPTH 0.36 Fr 248 Inlet size ? L(i) = 15
SPREAD[ 115 vy 220 Li<L{2)then@i=| 9
CROSS SLOPE 2.0% L@y 132 If Li > L(2) then Qi = 9
STREET SLOPE|  4.0% L3y 471 FB=| 5
CAfeqv.)s| 062
5 YEAR FLOW
Q(5) 5.6 i5)] 45
DEPTH 0.28 Fr 2.28 Inlet size ? L{i)= 15
SPREAD 7.8 L(1)| 136 If Li < L(2) then Qi = 6
CROSS SLOPE 2.0% L(2) 8.2 If Li > L(2) then Qi = 4
STREET SLOPE 4.0% L(3) 29.2 FB= 1
CAleqv.)=] 029

Classic Consulting
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT 11 100 YEAR FLOW
Q(100) 248 1(100) 8.0
DEPTH 0.44 Fr 2.63 Inlet size ? L{i)= 10
SPREAD 165 L(1) 314 if Li < L{2) then Qi = 8
CROSS SLOPE 2.0% L(2) 18.9 IFLi > L{2) then Qi = 12
STREET SLOPE 4.0% L(3) 67.3 FB= 17
CAfeqv.)s] 212
5 YEAR FLOW
Q(s) 11.2 1(5) 4.5
DEPTH 0.3 Fr 2.45 Inlet siza ? L{i) = 10
SPREAD 108 L(1) 20.3 If Li < L(2) then Qi = 6
CROSS SLOPE 2.0% L(2) 12.2 If Li » L(2) then Qi = 6
STREET SLOPE 4.0% L(3)] 434 FB = 6
CAleqv.)=] 1.26
Classic Consulting
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT 12 100 YEAR FLOW
Q(100) 224 1(100) 8.1
DEPTH 0.50 Fr 1.67 Inlet size ? L{i)= 20
SPREAD 18.5 L(1) 237 If Li < L(2) then Qi = 19
CROSS SLOPE 2.0% L) 143 fLi>L(2)thenQi=| 15
STREET SLOPE 1.5% L(3)| 509 FB= 7
CA(eqv.)=] 0.86
5 YEAR FLOW
Q(8) 11.0 1(5) 45
DEPTH 0.40 Fr 1.58 Inlet size ? L(i} = 20
SPREAD 138 L(1) 16.7 ¥ Li<L(2) then Qi = 13
CROSS SLOPE 20% L2)| 100 If Li > L(2) then Qi = 9
STREET SLOPE 1.5% L{3) 357 FB= 2
CAfeqv.)=| 0.50

Classic Consulting
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT 14 100 YEAR FLOW
Q(100) 24.5 1(100) 6.9
DEPTH 0.44 Fr 2.63 Inlet size ? L{i)= 20
SPREAD 15.5 L(1) 4 If Li < L{2) then Qi = 16
CROSS SLOPE 2.0% L(2) 189 If Li > L(2) then Qi = 15
STREET SLOPE 4.0% L(3) 67.3 FB= 9
CAfeqv.)5| 136
5YEAR FLOW
Q(s) 12.3 1(5) 39
DEPTH[ 0.3 Fr| 247 Inletsize ? L{i}=| 20
SPREAD| 113 Ly 214 fLi<L(2)thenQi=[ 11
CROSS SLOPE 2.0% L(2) 129 If Li> L(2) then Qi = 9
STREET SLOPE 4.0% L(3) 459 FB= 3
CAfeqv.)=] 0.89
Classic Consulting
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
|DATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT 15
Total Flow: Q = 20 cfs
Qo =  51¢f
Maximum allowable ponding depth at sump:
Ds = 050
Diw = 0.87 (dmax)
Q = 1.7(Li+1.8(W)){dmax + w/12)*1.85
Clogging Factor = 1.25
Li(1.25) = Lengthof inlet opening
5Year Event: 16 foot inlet required
100-Year Event: 20 foot inlet required
INSTALL A PUBLIC 20 FT D-10-R INLET TO ACCEPT BOTH 5YR &
100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.

Classic Consulting
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT 16 100 YEAR FLOW
Qoo 208 (100} 6.9
DEPTH 0.48 Fr[ 165 Intetsize ? L(iy=| 10
SPREAD 175 L(1) 222 if Li < L(2} then Qi = 9
CROSSSLOPE|  2.0% L2)| 134 FLi>L{2)thenQi=[ 11
STREET SLOPE 1.5% L(3) 476 FB= 11
CAfeqv.)s] 164
5 YEAR FLOW
Qfs) 10.4 151 EE]
DEPTH 0.38 Frf 155 Inletsize ? L(i}=| 10
SPREAD 128 L) 15.2 If Li < L(2) then Qi = 7
CROSS SLOPE 2.0% L(2) 9.2 If Li > L(2) then Qi = 6
STREET SLOPE|  15% L(3)| 327 FB = 4
CAfeqv.)=]l 1.00

Classic Consulting
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT 17
Total Flow: Qs = 8 cfs
Qi = 19 cfs
Maximum allowable ponding depth at sump:
Ds = 050
Din = 0.67 (dmax)
Q = 1.7(Li+1.8(W))(dmax + w/12)*1.85
Clogging Factor = 1.25
Li(1.25) = Length of inlet opening
5-Year Event: 4 foot inlet required
100-Year Event: 8 foot inlet required
INSTALL A PUBLIC 10 FT D-10-R INLET TO ACCEPT BOTH 5YR &
100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.

Classic Consulting
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
JDATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT 19 100 YEAR FLOW
Q(100) 20.7 1{100) 8.6
DEPTH| 037 Frl 250 Inletsize 7 L(i}=f 15
SPREAD 120 L(1) 231 IfLi<L{2)thenQi= 13
CROSS SLOPE 2.0% L@ 139 IfLi>L{2)thenQi=| 13
STREET SLOPE|  4.0% L(3)| 496 FB=] 79
CA(eqv.| 091
5 YEAR FLOW
Q(5) 104 I(5) 48
DEPTH 0.29 Fr 2.32 Inlet size ? L{i) = 15
SPREAD 8.3 L) 147 fLi<L(2)thenQi=| 11
CROSSSLOPE|  2.0% L(2) 8.8 If Li > L(2) then Qi = 8
STREET SLOPE 4.0% L(3) N5 FB = 2.7
CAfegv.)=] 055
Classic Cr?fizilting
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5Year Event:

100-Year Event;

EXISTING

Qs
Q100

Ds
Dioo

Qi

Clogging Factor
Li (1.25)

10

Maximum allowable ponding depth at sump:

JOB NAME: WINDERMERE
JOB NUMBER: 2441.00

DATE: 10/03/14
CALCULATED BY: MAL

DESIGN POINT 20

5cfs
11 cfs

0.50
0.50 (dmax)

1.7(Li+1.8(W))(dmax + w/12)"1.85
1.25

Length of inlet opening

foot inlet required

foot inlet required

FT TYPE R INLET TO ACCEPT BOTH 5YR &

100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.

Classic Consulting
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Dosgn @A+ 20-0S

Worksheet for Gutter - S5yr

Project Descripton e
Solve For Spread
InputData - ] - ) T .
Channel Siope 0.02800 fv/ft
Discharge 33.80 fitys
Gutter Width 200 f
Gutter Cross Slope 008
Road Cross Slope 0.02
Roughness Coefficient 0.013
Results : )
Spread 2007 ft
Flow Area 415 2
Depth 053 f
Gutter Depression 013 #
Velocity 8.14 fi/s
Bentley Systems, Inc. Haestad Methods SolBiotidiekewMaster V8l (SELECTseries 1} [08.11.01.03]
11/1872014 4:13:31 PM 27 Siemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1of 1
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Project Description

PO S ¥ PR i et iy

Worksheet for Gutter - 100yr

T T .t

Solve For Spread
inputlata . N
Channel Slope 0.02800 fi/ft
Discharge B84.50 ft¥s
Gutter Width 200 #t
Gutter Cross Slope 0.08 fuft
Road Cross Slope 0.02 #Mt
Roughness Coefficient 0.013
St et . - - S . -
Results. B B o I
Spread 2867 #t
Flow Area 8.34 f2
Depth 070 f
Gutter Depression 013 1t
Velocity 1013  fi's
Bentley Systems, Inc. Haestad Methods SolBtioti GeflkmvMaster V8| (SELECTseries 1) [08.11.01.03]
11/18/2014 4:15:35 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-7565-1666 Page 1 of 1
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FILING NO. 1~
FULL SPECTRUM EDB FINAL DESIGN

CLASSIC

CONSIETING
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Deslgn Procedure Form: Extended Detention Basin (EDB}

pd

: Designer: M.Larson

'l company: Classic Consulting ?

; 1  Date: October 4, 2014

E

A Project: windermere

*d  Locaton: FILING NO. 1 POND

€

f‘ 1. Basin Storage Volume {;_L
ff A) Effective Imperviousness of Tributary Area, I, W= 73.3 %
3 4
fj' B) Tributary Area's Imperviausness Ratio (i = 1,/ 100 ) i= 0.733 S
X i
:‘! C) Conwibuting Watershed Area Area = 10,870 ac :-—’;3
2 it
] D) For Watersheds Outside of tha Denver Region, Depth of Average do= 0.42 in .

Runoff Producing Storm
Choose One

E) Design Concepl
{Select EURV when alse designing for flood control) O water Qualtty Capture Volume (WQCV)

@ Exress Urban Runoff Volume {EURV)

A L»FP PR

F) Design Volume (1.2 WQCV)} Based on 40-hour Drain Time Voesion= 0.316 ac-f
,{; (Voesion = (1.0 ° (0.91* - 1.19* €+ 0.78* i} / 12 * Area* 1.2) -
524
L A G) For Watersheds Outside of the Danvar Region, Viesion over= 0.309 act
r_;‘,' Water Quaity Captura Volume (WQCV) Design Volume
{: (Vincv orwer = (e" (Voesigw0.43))
+4
E H) User Input of Water Quality Capture Volurme (WQCV) Design Volume Vorson usER™ ac-ft
E (Only f & dffererm WQCV Design Volume is desired)
%
b Choose One
ks ) Predominant Watershed NRCS Soil Group O
:.’11‘ @ e
d Qc/p
‘j J) Excess tUrban Runoff Volume (EURY) Design Valume
& Far HSG A: EURVA = (0.1878i - 0.0104)*Area EURV = 0.893 ac-f1
;F For HSG B: EURVp = (0.1178i - 0.0042)"Area
«:} For HSG G/D: EURVp = (0.1043i - 0.0031)*Area

<

o

W

5 2. Basin Shape: Length o Width Ratio L:W= 20 A
P (A basin langth 1o widih ratio of at least 2:1 will improve TSS reduction.) —
. 4
" 3. Basin Sida Sippas
&
. A) Basin Maximum Sida Slopes Z= 3.00 ftift
(Horizontal distance per unit vertical, 4:1 or Natter praferrad) DIFFICULT TO MAINTAIN, INCREASE WHERE POSS:BLE
7] 4 Inlat Concrete box forebay
b

A} Describe means of providmg energy dissipation at concentrated
inflow Iu@‘.aﬂnns:

= = e — T S h g
B B OO = T N = N P IR A i T ]

14, 3:08 PM
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Design Procedure Form: Exl:ended Detontion Bastn (EDB)

i

A) Minimum Forebay Voluma
(Ve = 3% of the WQCV)
B} Actual Forebay Volume

C) Forebay Depth
(D= 18 inch maximuen)
D) Forebay Discharge
i) Undetained 100-year Peak Dischargs

ii} Forebay Discharge Design Flow
Q=002 * Qyop)

E) Forebay Discharge Dasign

Veuw = 0.008 ac-ft
Vg = 0.009 ac-ht
De= 1B.0 in

Qi = 57.00 cfs
Qp= 1.14 ofs
Chogse One

QO Berm With Pipe
@ wall with Rect. Nokch
O wall with ¥-Notch Weir

(flow too small for berm wi plpe)

o Sheet 2 oT4
R Deslgner. M.Larson

'!T“ Company: Classic Consulting

3‘ Datn: October 4, 2014

Fg; Project; Windermere

£ Location: FILING NO. 1 POND

L}

5l 5. Forbay

=i Discrarge Frog Si2g mrnTum J-rcras, Cacuiaien O: = r
G) Ractangutar Notch Widih Calculated Wy, = 5.8 "
Choose One
6. Trickle Channel @® 2
A} Type of Trickle Channel O Soft Bottom s
H
E
F) Skope of Trickle Channal 8= 0.0100 Rift —j"
¥
X
7. Micropool and Outlet Structure ;
A} Dapth of Micropaa] (2.5-feat minimum) Du= 2.5 ft ?1;:
B) Surface Area of Microoaol (10 f* minimurm) Ay = 107 sq ft '::£
bed
C) Outlet T Ly
) Ou ype Choose One ]
@ Orifice Plate :‘
O Otter (Destribe): 3
b
—1:
’
D) Depth of Design Volume (EURV or 1.2 WQCV) Based on the Design H= 7.00 feet bl
Caneapt Chosen Under 1.E. I%‘?l
M
2 E) Volume to Drain Over Prescribad Time EURV=__ . 0893  acfl %
4 5
3'; F) Drain Time To= 72 hours i
L 37) [Min Tg for WQCV= 40 heurs, Max Ty, for EURV= 72 hours) ?J
=
[t 4
% ) Racommended Maximum Outiet Area per Row, {Ag} A= 0.47 square inches i‘j
k] b
o H) Onfice Dimensions: ) ' ;1;
- i) Circudar Orifice Diameter or Dame=__ . 3/4 - inches }»:g‘
F‘ W) Width of 2 High Rectangular Onfice Wertce = nches ﬁf
i =
i 1} Number of Columns B 1 number El
o l,"..r
L J) Actusl Design Outiet Area per Row (Aq) = 044 square inches 7
> K} Number of Raws (nr) = 21 number l}-_f
- _ ] i
H L) Total Outlet Area (Ay) = 9.3 square inches i
-~ ]
L M) Depth of WACV {Hwacy) Hwace = feet %
%': {Estimate using actual stage-area-volume retationship and Viwaey) X
N) Ensura Minimum 40 Hour Drain Time for WQCV ]
B 2 [
o S 5 T O AR S A % Y N R W T, TEAT "\—‘!"‘?'_Frn YRR
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e Form: Exte

N L PSRN e O g SR

t;ed Detention Basin (EDB)

Company: Classic Consulting
Date: October 4, 2014
Project: Windermere
Locatlon: FILING RO. 1 POND

; 8. Initial Surcharge Volume

f A) Depth of Initial Surcharge Volume D= 4.0 in

= 4,“ {Minimurmn recommended depth is 4 inches)

f"' B) Minimum Initial Surcharge Volume Vig= 4.4 cuft
g (Minimum volume of 0,.3% of the WQCV)

o

%‘: C) Initial Surcharge Provided Above Micropool V= 5.7 cuft
5‘: Chopse One

s,

R A, 3
‘.‘;57:{’;’15:‘:-_}:.,

13

AR AT

9. Trash Rack

A) Type of Water Qualty Orifice Used

8) Water Quality Screen Open Area: A, = 38.5'(8° %) A,
C) For 2", or Smaller, Clrcular Opaning (See Fact Sheet T-12):

iy Width of Water Quality Screan and Concrate Qpening (Wopenm)

iy Height of Water Quality Sereen (Hqs)

i) Type ol Screen, Describe if "Other”

D0 For 2 oygn Rectanquiar Opening

SN 2T Bacianguial Toemng

W) adeh or 'Avater Quaity Screer 202nnQ (W ogen.eg)

wy Height of ‘Aater Quaity 3creen (H-q

v} Type ot Scraen Descnbef ‘Ower”

vy Cross-par Spacing

vy Minimum Bearing Bar Size

® Circular (up to 2" diameter)
O Rectangular (2" high)

Ar¥ 333 squareinches
Woeara=____120 ____ inches
Hrg = 1120 inches
Choose One
@ 5.5, Well Screen with 60% Open Area*
O other (Describe):
Bz ncres
Aloperirs = Gl
-5 = - 5 "
Choose One

O Auminum Amico-Kemp SR Series (ar equal)
O Other (Describe):

inches

A R R A T 2 A L 7 S -

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)
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Design Procedure Form: Extended Detention Bas:

b in (EDB) J,—-S‘
o Sheet 4 of 4 {13
K Dealgner: M.Larson ]
il company: Claasic Consulting {:‘
e Dato: Octobor 4, 2014 T
.o Project: Windermere },‘f:
4¥ Location: FILING NO. 1 POND gé
L
a3 SR
e o]
é.":} 10. Overflow Embankment !ﬁ

e
fiinea g T 20T

Ly

A) Describe smbankmant protaction for 100-year and greater overtopping:

B) Slope of Ovarflow Embankment
(Hortzontal distance per urii vartical, 4.t or flatter prefermed)

2

el

Ze= 4,00

ft/ft

11, Vegetation

Choose One

Q urigated
@ Not Irrigated

12, Access

A) Describe Sediment Removal Proceduras

Notes:
-
Fo
A TR T e T
714, 3:08 PM
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JOB NAME: WINDERMERE
I JOB NUMBER: 2441.00

DATE: 10/04/14
CALCULATED BY: MAL

I FILING NO. 1 POND - EURV (TOP OF BOX)

POND SIZING WITH PONDPACK EQUATION:
I\ISERT POND DESIGN SIZE INFO: (RED)

POND ELEVATION : | [ AREA (BTM to TOP):
{from lowest to highest) 6562.50 - acres
6562.50 - - acres
6562.50 435 0.01 acres
6562.83 488 0.01 acres
6564.00 4,247 0.10 acres
6566.00 5,558 0.13 acres
6568.00 6,866 0.16 acres
6570.00 8,219 0.19 acres
- acres
- acres
. acres
- acres
1
PRELIMINARY SIZE: |
VOLUME = 1/3{(EL2-EL1)*(A1+A2+((A1*A2)".5))} CUMMULATIVE
I VOLUME:
- AC-FT from 5,563 fo 6,563
- AC-FT from 6,563 to 6,563 -
| Q.00 AC-FT from 6,563 to 6,563 0.00
0.06 AC-FT from 6,563 to 6,564 0.06
0.22 AC-FT from 6,564 to 6,566 0.28
I 0.28 AC-FT from 6,566 to 6,568 0.56
0.34 AC-FT from 6,568 to 6,570 0.90
- AC-FT from 6,570 to - 0.80
I - AC-FT from - to - 0.90
- AC-FT from - to - 0.90
- AC-FT from - to - 0.90
*SIZING 1S FOR PRELIMINARY PURPOSES ONLY.
VOLUME = {5 5090 2 /ACSET]
PPROXIMATE SURFACE AREA REQUIREMENT |
POND DEPTH POND VOLUME SURFACE AREA
(FT) AC-FT CF {SF)
4 0.90 = 39,404 9,851
| 6 0.90 = 39,404 6,567
8 0.90 = 39,404 4,925
10 0.90 = 39,404 3,940
L
PONGSIZE-filing 1-eurv OF Copy of DatentionPonds.xis ~ 10/4/2014 3:11 PM 4 0F5
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I JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/04/14

l_ CALCULATED BY: MAL

FILING NO. 1 POND - VOLUME TO SPILLWAY

I POND SIZING WITH PONDPACK EQUATION:
NSERT POND DESIGN SIZE INFO: (RED)

I ~ POND ELEVATION : AREA (BTM to TOP):
{from lowest to highest) 6562.50 - acres
6562.50 - - acres
| 6562.50 435 | 0.010 acres
6562.83 488 | 0.011 acres
6564.00 4,247 | 0.098 acres
| 6566.00 5558 | 0.128 acres
6568.00 6,866 | 0.158 acres
6570.00 8,219 | 0.189 acres
I 6571.00 10,977 | 0.252 acres
- acres
- acres
- acres

[
!

PRELIMINARY SIZE: |

VOLUME = 1/3{(EL2-EL1)*(A1+A2+((A1*A2)".5))} CUMMULATIVE
VOLUME:
- AC-FT from 6,563 to 6,563
- AC-FT from 6,663 to 6,563 -
0.00 AC-FT from 6,563 to 6,563 0.00
0.05 AC-FT from 6,563 to 6,564 0.06
0.22 AC-FT from 6,564 to 6,566 0.28
0.28 AC-FT from 6,566 fo 6,568 0.56
0.34 AC-FT from 6,568 to 6,570 0.90
0.22 AC-FT from 6,570 to 6,571 1.12
- AC-FT from 6,571 to - 1.12
- AC-FT from - to - 1.12
- AC-FT from - to - 1.12
*SIZING IS FOR PRELIMINARY PURPQOSES ONLY.
VOLUME = 35iiinai12] TACZET]
APPROXIMATE SURFACE AREA REQUIREMENT
| [ POND DEPTH POND VOLUME SURFACE AREA
(FT) AC-FT CF (SF)
4 1.12 = 48,873 12,218
l 6 1.12 = 48,873 8,146
8 1.12 = 48,873 6,108
10 1.12 = 48,873 4,887
|
PONDSIZE-filing 1-SPILLWAY OF Copy of DetentionPonds.t4/2074 3:11 PM 50F5
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FILING NO. 1-5 YEAR

Project Summary

R_.E -
Tide MIL“IEE«%MSO. t
Engineer MLARSON
Company CCES
Date 10/3/2014

WINDERMERE - FILING NO. 1

Netes: 5 YEAR POND ROUTING W/ STORMWATER QUALITY
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
FILING-1-5year.ppc Center [08.11.01,51]
10/4/2014 27 Siemon Company Drive Suite 200 W Page1of 5

Watertown, CT 06795 USA +1-203-755-1666
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FIL-1 Hydrograph 4
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Subsection: Master Network Summary

FILING NO. 1 -5 YEAR

Catchments Summary
Label Scenario Retum Hydrograph Time @ Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
| FIL-1 | Base | 0.617 | 0.180 20.50 |
Node Summary
Label Scenario Retum Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
{years) (ac-t)
o1 | Base i 0.607 | 0.550 } 0.63 |
Pond Summary
Label Scenario Retum  Hydrograph Timeto Peak  Peak Flow Maximum Maximum
Event Volume (hours) (ft3/s) Water Pond Storage
(years) {ac-ft) Surface (ac-ft)
Elevation
(ft)
PO-1 (IN) Base 5 0.619 0.200 20.50 (N/B) (N/A)
PO-1 (CUT) | Base 5 0.607 0.550 0.63 6,568.19 0.599

FILING-1-Syear.ppc

Bentley Systems, Inc. Haestad Methods Solution
10/4/2014

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

Bentley PondPack VBi

[08.11.01.51)
Page 2 of §
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Subsection: Level Pool Pond Routing Summary

Label: PO-1 (IN)

FILING NO. 1-5 YEAR

Return Event: S years
Storm Event: CO SPRINGS - 5 Year

Infiltration

Infillration Method
(Computed)

No Infiltration

Initiat Conditions

Elevation (Water Surface,
Initial)

Volume (Initial)

Flow (Inittal Outiet)

Flow (Initial Infiltration}
Flow (Initial, Total)

Time Increment

6,562.50 ft

0.000 ac-ft
0.00 ft3/s
0.00 ft3/s
0.00 ft3/s

0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 20.50 ft3/s Time to Peak (Flow, In) 0.200 hours
Flow (Peak Outlet) 0.63 fti/s Time to Peak {Flow, Outlet) 0.550 hours
Elevation (Water Surface,
Peak) 6,568.19 ft
Volume {Peak) 0.599 ac-ft
Mass Balance (ac-ft}
Volume (Initial) 0.000 ac-ft
Volume (Total Inflow) 0.619 ac-ft
Volume (Total Infiltration) 0.000 ac-ft
Volume (Total Outlet 4
Outflow) 0.607 ac-ft
Volume {Retained} 0.010 ac-ft
Volume (Unrouted) -0.002 ac-it
Error (Mass Balance) 0.3 %

FILING-1-5year,ppc
10/4/2014

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Center [08.11.01.51}
27 Siemon Company Drive Suite 200 W Page 3 of 5

Watertown, CT 06795 USA +1-203-755-1666
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FILING NO. 1 -5 YEAR

Subsection: Modified Rational Hydrograph
Label: FIL-1

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Modified Rational Method

Q = CiA * Unit Conversion; Where Conversion = 43560 / (12 * 3600)

Frequency C Coeffident C Adjustment C Coefficient Intensity Area Flow (Peak)
(years) Factor (Final) {in/h} (acres) {ft3/s)
5 1.000 1.000 0.650 2.878 10.870 20.50
Peak Discharge 20.50 ft3/s
Time to Peak 0.300 hours
Hydrograph Valume 1.214 ac-ft
HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Fow Fow Fow Fow Flow
{hours) (f3/s) (ft3/s) (ft3/s) (ft3/s) {ft3/s)
0.050 3.42 9.11 1481 20.50 20.50
0.300 20.50 20.50 18.99 13.29 7.59
0.550 1.90 0.00 (N/A) {N/A) (N/A)
Bentley Systems, Inc. Haestad Methods Solution Benfley PondPack V8i
FILING-1-5year.ppc Center [08.11.01.51]
10/4/2014 27 Siemon Company Drive Suite 200 W Page 4 of 5

Watartown, CT 06795 USA +1-203-755-1666
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FILING NO. 1 -5 YEAR
Index
F

FIL-1 (Modified Rational Hydrograph, 5 years)...4
M

Master Network Summary...2

P

PO-1 (IN) (Level Pool Pond Routing Summary, 5 years)...3

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack VEBi
FILING-1-5year.ppc Center [38.11.01.51]
10/4/2014 27 Siemon Company Drive Suite 200 W Page 505

Watertown, CT 06795 USA +1-203-755-1666
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100-YR - FILING NO. 1

Project Surnmary

WINDERMERE -
L FILING NO. 1
Engineer MLARSON
Company CCES
Date 10/3/2014
WINDERMERE - FILING NO. 1
Notes 100 YEAR POND ROUTING W/ STORMWATER QUALITY
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack v8i
FILING-1.ppc Center {08.11.01.51]
10/4/2014 27 Siemon Company Drive Suite 200 W Page 1of 5

Watertown, CT 08795 USA +1-203-755-1668
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Master Network Summary 2
Level Pool Pond Routin
PO-1 (IN) S 9 3
FIL-1 Modified Rational Graph 4
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700-YR - FILING NO. 1
Subsection: Master Network Summary

Catchments Summary
Label Scenario Retum Hydrograph Time to Peak Peak Flow
Event Volume {hours) (ft3fs)
(years) {ac-ft)
[ FIL-1 | Base |  100] 1.126 | 0.180 | 46.07 |
Node Summary
Label Scenario Retumn Hydrograph Time to Peak Peak Fow
Event Volume {hours) {ft3/s)
{years) (ac-ft)
[0-1 | Base | 100 1.063 | 0.450 | 9.77 |
Pond Summary
Label Scenario Retum  Hydrograph Timeto Peak  Peak FAow Maximum Maximum
Event Volume (hours) (ft3/s) Water Pond Storage
(years) (ac-ft) Surface (ac-ft)
Elevation
{ft)
PO-1 (IN) Base 100 1.130 0.200 46.07 (N/A) {N/A)
PO-1 (OQUT) | Base 100 1.063 0.450 9.77 6,570.61 1.043
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack VBi
FILING-1.ppc Center {08.11.01.51)
10/4/2014 27 Siemon Company Drive Suite 200 W Page 2 of 5

Watertown, CT 06795 USA +1-203-755-1666

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)
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100-YR - FILING NO. 1

Subsection: Level Pool Pond Routing Summary Return Event: 100 years
Label: PC-1 (IN) Storm Event: CO SPRINGS - 100 Year
Infiltration

Infiltration Method .

(Computed) No Infiltration
Initial Conditions

Blevation (Water Surface,

Initial) 6,562.50 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Inital Infilation) (.00 ft3/s

Flow (Initial, Total} 0.00 ft3/s

Time Increment 0.050 hours

Inflow/QOutflow Hydrograph Summary

Flow (Peak In) 46,07 ft3/s Time to Peak (Flow, In) 0.200 hours

Flow (Peak Outlet) 9.77 ft¥fs Time to Peak (Flow, Outfet) 0.450 hours

Elevation (Water Surface, 6,570.61 ft

Peak)

Volume (Peak) 1.043 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft

Volume (Total Inflow) 1.130 ac-ft

Volume (Tota! Infiltration) 0.000 ac-ft

Volume (Total Outlet ;

Outflow) 1.063 ac-ft

Volume (Retained) 0.065 ac-ft

Volume {Unrouted) -0.001 ac-ft

Error (Mass Balance) 0.1%

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack VBi

FILING-1.ppc Center [08.11.01.51]
10/472014 27 Siermon Company Drive Suite 200 W Page3of 5

Watertown, CT 067395 USA +1-203-755-1666
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Subsection: Modified Rational Graph

700-YR - FILING NO. 1

Return Event: 100 years

Storm Event: CO SPRINGS - 100 Year

Label: FIL-1
Mathod Type Method T
Time of Duration (Modified 0.300 hours

Rational, Critical)

Time

¥

(1]

2]

Time of Concentration

Time of Duration (Medified

(Modified Rational, Composite) %50 hours  Rational, Critical) 0.300 hours
Intensity (Modified Rational, ; Intensity (Modified Rational, :
Peak) 7.109 infh Critica) 5.680 in/h
Flow (Modified Rational, Peak) 57.66 ft3fs qu_v (Modified Rational, 46.07 f3/s
Critical)
(3]
First Outflow Breakpoint
(Modified Rational, Method 0.379 hours
n
Flow (Maodified Rational,
Allowable) 25.80 ft3/s
4] [5]
Second Outflow Breakpoint Storage {Modified Rational, .
(Modified Rational) 0.279 hours Estimated) 0.524 ac-ft
Flow (Modified Rational,
Allowable) 25.80 /s
Bentley Systems, In¢. Haestad Methods Solution Bentiey PondPack V8i
FILING-1.ppc Centar [08.11.01.51)
10/4/2014 27 Siemon Company Drive Suite 200 W Page 4af 5

Watertown, CT 06795 USA +1-203-755-1666
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100-YR - FILING NO. 1
Index
F

FIL-1 (Modified Rational Graph, 100 years)...4
M

Master Network Summary...2

p

PO-1 (IN} (Level Pogl Pond Routing Summary, 100 years)...3

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
FILING-1.ppc Center [08.11.01.51]
10/4/2014 27 Siemon Company Drive Suite 200 W Page 5of §

Watertown, CT 06795 USA +1-203-755-1866
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FILING NO. 2 -
FULL SPECTRUM EDB PRELIMINARY DESIGN

CLASSIC

CONSULTING .
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2 Design Procedure Form: Extended Detention Basin (EDB) i
kN ¥
4 : Sheet 1 of 4 "‘5;
.|  Designer. M.Larson 4
4
‘_l" Company: [~ Conaulting
:]  Date: October 4, 2014
‘] Project Windermere
“ Locatlon: FILING NO. 2 REGIONAL FACILITY A
1. Basin Storage Valume E‘
A} Effective Imperviousness of Tributary Area, |, le = 454 % :-1.;
B) Tributary Area's Imperviousness Ratle (i =1,/ 100) i= 0.454 ,ﬁ
C) Contnbuting Watarshed Area Area = 132.960 ac
D) For Watersheds Outsiae of the Denver Region, Depth of Average Oy = 0.42 in
Rurioff Producing Storm
Choose Qne
E) Design Concept
{Select EURY when alsa designing tor flood control) O water Qualty Capture Volume (WQCY)
@ Excess urban Runoff Valume (EURV)
F) Design Volume (1.2 WQCV) Based on 40-haur Drain Time Voeson®= 2.577 acft
| ¥ (Voesion = (1.0° (0.91° - 1.19 ¥+ 0.78* )/ 12 - Area * 1.2) -
!
:.2 G) For Watersheds Qutside of ihe Denver Region, VDEsIoN OTHER™ 2,518 ac-ft
b.EI Water Quality Ceptura Volume {(WQCV) Design Volumae %
7 {Vwacvoner = (da"(Voesian/0.43)) o
2 b
<11 H) User Input of Water Quality Capture Volums (WQCY) Design Volume Viesouuser® ac-t %
‘,b':i {Cnly ff a different WQACY Design Volume is desired) =
% Choose One ——— F ,;}
;;‘. 1) Predominant Watershed NRCS Soll Group S ?‘ﬁj
¥ ®s |
o 8 Qc/o ZL,'
- E;-}j
% & J) Excess Urban Runoff Velume (EURV) Design Volume # ]
51" For HSG A: EURVA = (0.1878i - 0.0104)"Area EURV = 5.548 ac-f1 :’
E For HSG B: EURVy = (0.1178i - 0.0042)"Area :é
74 For HSG C/D: EURVep = (0.1043i - 0.0031)"Ama ;(_E
[ | EX
g
b 4
:.ﬂ 2. Basin Shape: Length 1o Widih Ratio LWs 2.0 ooy } ;i
’;: (A basin length to width ratio of at least 2:1 will improve TSS reduction.) 0
Ll 5 sssins <
4 . Basin Side Slopes i;;
| 7l
-] A) Basn Maximum Side Slapes z= 4.00 nn E@'
.-_: (Harizontal distance par unit vartical, 4:1 or fiatter prefemed) ,'-;'
2 i
_’f‘. 4, Inlet Forebay wilh depressed dottom and riprap berm. f
= 2
2 i A) Describe means of providing energy dissipation at concentrated "J;
% infiow focations: [
433 PRI PN G TR T RN AL - I SR T < NI A= - N R A A BT TS V A S AR W4 A
“TTTTTNMA, 307 PM
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]
. Design Procodure Form; Emanded Detanﬂon Basin (EDB) ;.:
b &
. Sheot 2 of 417
&;‘. Deslgner: M.Larson i
N Company: Classic Cansulting i
| Date: October 4, 2094 i
; Project: Windermers i
, Location: FILING NO. 2 REGIONAL FACILITY =4
! &
= ";5',’;.-1
i 5. Fombay =3
33 A} Minimum Forebay Volume Veuw = 0.053 acf &
. (Vi = ___3% __of the WQCV) —
74
'%.'i B) Actusl Forabay Volume Ves 0.070 ac-f
:;l- C) Farebay Depth De = 18.0 In
1 15 (De = 30 inch maximum}
et
e D) Forebay Discharge
3
= i) Undetained 100-year Peak Discharge Qi = 199.70 cfs
f’;‘ it} Forebay Discharge Design Flow Q= 3.99 cfs
el (QF=0.02° Qoq) -
H
",
h,-‘f E) Forebay Discharge Design Chogse One
i QO Berm with Pipe
i @ wall with Rect. Notch
o © Wall vath V-Natch Weir
} ' = Disgrarge Sige R2s murimyr dancras, acusen O n
'é G) Rectangular Notch Width Caleulated Wy, = 11.4 in
o
i Choose One
rv: 6. Trickle Channel ® Concree
s A) Type of Trickle Channel O Soft Botom
1 F) Stope of Trickle Channal 5= 0.0050 nsn N
- - by
h .
I E‘;
E- 7. Micropoal and Qutlet Structure E;
A 38
E A) Depth of Micropool {2.5-eet minimum} Du= 2.5 ft Iﬁ
5 — LY
I &
2 B Surfaca Area of Microoool 110 i minimumi Ay = 1000 sqft iﬂf
e =
3 C) Outlet T e
i ) ypo Choose One =4
! a7
o @ Orifice Pate gel
L&'f O Other (Describe): b
2 g
ot 4| 15
- o
] :
EA D) Depth of Design Volume (EURV or 1.2 WQCV) Basad on the Design H= 5.50 foat f_‘-:
11;‘.; Concapt Chasen Under 1.E. ﬁ
1!',.; E) Volume to Drain Qver Prescribed Time EURV=__ '6.548 acft _!_"_%’3
wt b
: F F} Drain Time To= 72 nours i
¢ o {Min Tp for WQCV= 40 hours; Meax T far EURV= 72 heurs) =
i
= G) Recommended Maximum Outlel Araa per Row, (AJ) As= 3.73 square inches %
w H) Oriflce Dimensions: o 'i-_,;
I:'!: i) Circular Orifice Diameter or Dorinca = 1-112 incnes LY,
. W) Width of 2" High Peclangutar Onfice Wannee = ; __» inches ;‘f
ht A
' - ﬂ"_
o 1y Number of Columns [ 2 . pumber %
& L
: i Jy Actual Design Outlet Area par Row {A;) A= 3.53 - squara inches ;'_ 5
B i A
. K) Nurmber of Rows (ns} n= 18 - . number {
hes
. P
& L} Total Qutiet Area {Aqg} = '.°'583 . . squaminches E
: | M) Depth of WQCV (Huacy) Hwacy = o f:
i (Estimate using actual stage-grea-volume relationship and Vivacy) g_:;
F !
8. N) Ensure Minimum 40 Hour Orain Time for WQCV
TS i (i e L T P A N 30 2 SN L A A ALY 2 W 50t T G T W LN L7 N e e i

lﬂJ‘Mh44 307 PM
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e I e s S P L P Y I % ol T, £ e s A e i a2 NS R = o
5 Design Procedure Form: Extended Detention Basin (EDB)
g.v.
%}1 Company: Classic Consutting
A Data: October 4, 2014
g1 Project: Windermere
}: L ) FILING NO. 2 REGIONAL FACILITY
o a initial Surcharge Volume
2%
__‘-'_3. A) Depth of Inttial Surcharge Volume Dig = 40 in
- {Minimum recommended depth is 4 inches)
[
L"" B) Minimum Initial Surcharge Volume Vis = 280.7 afi
5 ': (Mnimum volume of §.3% of the WQCV)
E’:f C) Imtial Surcharge Provided Above Micropool V= 333.3 cuft
3 Choose One

[
PR

AT

T

W'Z":_.
<t

T

TV

'(v
e,

g SRk

X

9. Trash Rack

A) Type of Water Quafity Onfice Used

B} Watar Qualty Screen Open Area; A, = 38,5" (0™ F)A,
C) For 2", or Smaller, Circular Opening (See Fact Shest T-12}.

i) Width of Water Quafty Screen and Concrete Opening (Wogeang)

i} Heignt of Water Quality Scraen {Hmy)

i} Type of Screen, Descnbe i "Other”

]

+ For 2" —ion Recianauiar Qpening

At 2 Fecanguia eI ey

b i 91 bvater Quakty 3creen Doening \A )
mj Hesght o1 Yater Jualiy Screen iHzg)

wi Type 21 Screen Descnpe it ‘Otner”

vV Cross-bar Spacing

Wt Mirkmum Beanng Bar Size

® Greutar {up to 2° diameter)
O Rectangutar (2" high)

A= 1,647 aquare inches
Wopeaing = 350 nches
Hmr = 94.0 mehes
Choose One

® 5.5. well Screen with 609% Open Area®
O Ower (Describe):

.‘f.}a‘v':,; pavaly

ki

L 4

Ty )

DAL 3y
i .

W= nenes
ht

flag = It

Choose One

O Auminum Amico-iGemp SR Serles (or equal)
© Other (Describe):

- i ——r e — — — et
S TP A A T T ACR (O O LI B AL PO e S W L R A I T N S0 K e P P W NP A S WY SRS o2 £ vk N

A dmmde e A MR A il e

Aniamng4, 3:.07 PM
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3 Design Procedure Form: Extondod Detention Basin (EDB)
&
i  Designer M.Larson n
¥l Company: Classic Consulting :
Data: October 4, 2014 5
Project: Windermers &‘é
Location: FILING NO. 2 REGIONAL FACILITY B
\ 2
%; 10. Overfiow Embankment %3
K '.‘
Fal A) Describe ambankment protection for 100-yeer and greater overtopping; E
& 4
k B) Sope of Overfiow Embankmen Ze=__ 400 aun
{Horizonta! distancs per urut vertical, 4:1 or flatter preferred} i
s
fE It
5, Choose Ong == 35;:.
,JE 11. Vegetabon O 1mi i}f'
o 3
B @ ot tmigated s
o
& £
%1y ™
[ 12, Accass L
§
& A) Describa Sedimant Removal Procadures
L
2
Notes: ta
3
e
X
4
Al WA T B UM L AP W AT IS 1 T PO 5 T WO TR e T D S N S L DO P Sl 5% D 25 )3 el TR A T T
UC-BMP_v3_01-filing-2.xls, EDB 10/4/2014, 3:.07 PM
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JOB NAME:

JOB NUMBER;
DATE:;
CALCULATED BY:

WINDERMERE

2441.00

10/04/14

MAL

FILING 2 - EURV (TOP OF BOX)

POND SIZING WITH PONDPACK EQUATION:
ISERT POND DESIGN SIZE INFO: (RED)

POND ELEVATION :
(from lowest to highest) 6571.00
6571.00
6572.00
6574.00
6576.00
6576.50

AREA (BTM to TOP):
- acres
4724 0.11 acres
7,502 0.17 acres
49,737 1.14 acres
135,006 3.10 acres
153,596 3.53 acres

acres
acres
acres
acres
acres
acres

PRELIMINARY SIZE:

VOLUME = 1/3{(EL2-EL1)*"(A1+A2+({(A1*A2)".5))} CUMMULATIVE
VOLUME:
- AC-FT from 6,571 to 6,571
0.14 AC-FT from 6,571 to 6,572 0.14
1.16 AC-FT from 6,572 to 6,574 1.30
404 AC-FT from 6,574 to 6,576 534
1.64 AC-FT from 6,576 to 6,577 6.98
- AC-FT from 6,577 to - 6.98
w AC-FT from - to - 6.98
- AC-FT from - to - 6.98
- AC-FT from - to - 6.98
- AC-FT from - to - 6.98
- AC-FT from - to - 6.98
*SIZING IS FOR PRELIMINARY PURPOSES ONLY.
VOLUME = E&73557E6:
PPROXIMATE SURFACE AREA REQUIREMENT |
POND DEPTH POND VOLUME SURFACE AREA
(FT) AC-FT CF (SF)
4 6.98 = e 75,880
6 6.98 = HHEHEHE 50,653
8 6.98 = THEHEHE 37,990
10 6.98 = THEHHEE 30,392
PONDSIZE-filing 2-eurv OF Copy of DetentionPonds. xls 10/4/2014 3:11 PM 3 0F5
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JOB NAME: WINDERMERE

JOB NUMBER: 2441.00

DATE: 10/04/14

CALCULATED BY: MAL

FILING 2 VOLUME TO SPILLWAY

POND SIZING WITH PONDPACK EQUATION:
ISERT POND DESIGN SIZE INFO: (RED)

POND ELEVATION : [ AREA (BTM to TOP):
{from lowest to highest) 6571.00 - acres
6571.00 47241 0.108 acres
| 6572.00 7,502 | 0.172 acres
6574.00 49737 | 1.142 acres
6576.00 135,006 | 3.099 acres
I 6578.00 198,782 | 4563 acres
6579.00 216,813 | 4977 acres
- acres
- acres
I - acres
- acres
- acres
I
PRELIMINARY SIZ£|
VOLUME = 1/3{(EL2-EL1)*{A1+A2+{(A1*A2)".5))} CUMMULATIVE
| VOLUME:
- AC-FT from 6,571 to 6,571
0.14 AC-FT from 6,571 to 6,572 0.14
| 1.16 AC-FT from 6,572 to 6,574 1.30
" 404 AC-FT from 6,574 to 6,576 5.34
7.54 AC-FT from 6,576 to 6,578 12.88
l 472 AC-FT from 6,578 to 6,579 17.60
- AC-FT from 6,579 to - 17.60
- AC-FT from - to - 17.60
- AC-FT from - to - 17.60
| ~ AC-FT from : to - 17.60
- AC-FT from - to - 17.60
| *SIZING IS FOR PRELIMINARY PURPOSES ONLY.
VOLUME = 5845y5c817:60 WWACZE:
“PPROXIMATE SURFACE AREA REQUIREMENT |
| [ POND DEPTH POND VOLUME SURFACE AREA
{FT) AC-FT CF {(SF)
4 17.60 = THEHEHE 191,654
| 6 17.60 = THEHHE 127,769
8 17.60 = THEAHE 95,827
10 17.60 = THEHEHE 76,661
i
PONDSIZE-filing 2-SPILLWAY OF Copy of DetentionPonds. 1/4/2014 3:11 PM 2 OF5
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FILING NO. 2 - 5 YEAR

Project Summary
WINDERMERE -
Tde FILING NO. 2
Engineer MLARSON
Company CCES
Date 10/3/2014
Nbas WINDERMERE - FILING NO, 2
5 YEAR POND ROUTING W/ STORMWATER QUALITY
Bentley Systems, Inc. Hasstad Methods Solution Bentley PondPack VBi
FILING-2-5year.ppc Center [08.11.01.51]
10/4/2014 27 Siemon Company Drive Suite 200 W Page1af5

Watertown, CT 06795 USA +1-203-755-1666
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Table of Contents

Master Network Summary 2
Level Pool Pond in
PO-1 (IN) Sy Routing 3
DP-24 Modified Rational Graph 4
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FILING NO. 2 - 5 YEAR
Subsection: Master Network Summary

Catchments Summary
Label Scenario Retum Hydrogragh Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(vears) (ac-ft)
DP-23 Base 5 2.827 0.343 68.85
DP-24 Base 3 4,237 0.430 102.88
Node Summary
Label Scenario Retum Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(vears) (ac-R)
(01 | Base [ 5| 5.168 | 0.950 | 3.21]
Pond Summary
Label Scenario Retum  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours} (R3/s} Water Pond Storage
{years) (ac-ft) Surface (ac-ft)
Elevation
()
PO-1 (IN) Base 5 7.080 0.450 171.74 (N/A) {N/A)
PO-1 (OUT) | Base 5 5.168 0.950 3.21 6,576.46 6.898

FILING-2-Syear.ppc

Bentley Systems, Inc. Haestad Methods Solution
10/472014

Bentley PondPack V8i

Center [08.11.01.51]

27 Siemon Company Drive Suite 200 W Page 2 of 5
Watertown, CT 06795 USA +1-203-755-1666
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FILING NO. 2 - 5 YEAR

Subsection: Level Pool Pond Routing Summary Return Event: 5 years
Label: PO-1 (IN) Storm Event:” CO SPRINGS - 5 Year
Infiltration

Infittration Method ;

(Computed) No Infiltration

Initial Conditions
Blevation (Water Surface,

Initial) 6,571.00 ft
Volume (Initial} 0.000 ac-ft
Flow (Initial Outiet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) (.00 ft3/s
Time Increment 0.050 hours

Inflow/Qutflow Hydrograph Summary

Flow (Peak In) 171.74 ft3/s Time to Peak {Fow, In) 0.450 hours
Flow (Peak OQutlet) 3.21 ft3/s Time to Peak (Flow, Outlet) 0.950 hours
Elevation (Water Surface,

Peak) 6,576.46 ft

Volume (Peak) 6.898 ac-ft

Mass Balance (ac-t) _
Votume (Initial) 0.000 ac-ft

Volume (Tota!l Inflow) 7.080 ac-ft

Volume {Total Infiltration) 0.000 ac-ft

Volume (Total Outlet 3

Outflow) 5.168 ac-ft

Volume (Retained) 1.893 ac-ft

Volume {Unrouted) -0.018 ac-ft

Error (Mass Balance) 0.3 %

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

FILING-2-Syear.ppc Center [08.11.01.51)
10/4/2014 27 Siamon Company Drive Suite 200 W Page 3of §

Watertown, CT 06795 USA +1-203-755-1668
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FILING NO. 2 - 5 YEAR

Subsection: Modified Rational Graph Return Event: 5 years
Label: DP-24 Storm Event: CO SPRINGS - 5 Year
Method Type Method T
Time of Duration {Modified
Rational, Critical) :R00INas

* Notio

Flow

L4

Time
(1] (2
Time of Concentration Time of Duration {(Modified
(Modified Rational, Composite) 0420 hours  pational, Critical) 0.500 hours
Intensity {Modified Rational, . Intensity (Modified Rational, .
Peak) 2.638 infh Critical) 2,420 infh
; . % y ;
Flow {Modified Rational, Peak) 112.17 ft3/s Flc.n{v (Modified Rational, 102.88 R3/s
Critical)
(31
First Qutflow Breakpoint
(Modified Rational, Methed 0.700 hours
R))
Flow (Modified Rational, 3
Allowable) SEO0RNS
[4] (5]
Second Outflow Breakpoint Storage (Modified Rational, :
(Modified Rational) M hours  Egtimated) 4024 el
Flow (Modified Rational, 5
Allowable) 35.00 ress
Bentley Systems, Inc. Haestad Methods Solution Bentiey PondPack V8i
FILING-2-5year.ppc Center {08.11.01.51]
10/4r2014 27 Siemon Company Drive Suite 200 W Paged of 5

Watertown, CT 06795 USA +1-203-755-1666
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FILING NO. 2 - 5 YEAR
Index
D

DP-24 (Modified Rational Graph, S years)...4
M

Master Network Summary...2

p

PO-1 (IN) (Level Pool Pond Routing Summary, 5 years)...3

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
FILING-2-5year.ppc Center [08.11.01.51]
10/472014 27 Siemon Company Drive Suite 200 W Page 5of 5

Watertown, CT 06795 USA +1-203-755-1666
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FILING 2 - 100 YEAR

Project Summary
Title WINDERMERE -
! FILING NO. 2
Engineer MLARSON
Company CCES
Date 10/3/2014
WINDERMERE - FILING NO. 2
Notes 100 YEAR POND ROUTING W/ STORMWATER QUALITY
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
FILING-2-100year.ppc Center [0B.11.01.51]
10/412014 27 Siemon Company Drive Suite 200 W Page 1of 5

Watartown, CT 06795 USA +1-203-755-1666

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)
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Master Network Summary 2
Level Pool Pond Routin
PO-1(IN) Summary . 3
DP-2¢4 Modified Rational Graph 4
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FILING 2 - 100 YEAR

Subsection: Master Network Summary

Catchments Summary
Labed Scenario Retum Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
DP-23 Base 100 5.847 0.343 142.39
DP-24 Base 100 7.620 {.430 185.05
Node Summary
Label Scenario Returmn Hydrograph Time to Peak Peak Fow
Event Volume (hours) {ft3/s)
(years) {ac-ft)
|o-1 | Base | 100] 11.046 | 0.800 | 80.66 |
Pond Summary
Label Scenario Retun Hydrograph TimetoPeak  Peak Flow Maximum Maximum
Event Volume (hours) (ft3/s) Water Pond Storage
(years) {ac-ft) Surface (ac-ft)
Elevation
(ft)
PO-1 (IN) Base 100 13.499 0.450 327.44 (N/A) (N/A)
PO-1 (OUT) | Base 100 11.046 0.800 80.66 6,577.68 11.595

Bentley Systems, Inc. Haestad Methods Solution

FILING-2-100year.ppc
10/4/2014

Center

27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack Vi
{08.11.01.51]
Page20f 5
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FILING 2 - 100 YEAR

Subsection: Level Pool Pond Routing Summary
Label: PO-1 (IN)

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

Infiltration
Infiltration Method ,
(Computed) No Infiltration
Initial Conditions
Elevation (Water Surface,
Initial) 6,571.00 it
Volume (Initial) 0.000 ac-ft
Flow (Initial Outlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 327.44 ft3/s Time to Peak (Flow, In) 0.450 hours

Flow (Peak Outlet) 80.66 ft3/s Time to Peak (Flow, Outlet) 0.800 hours

Elevation {(Water Surface, 6,577.68 ft

Peak)

Volume (Peak) 11.595 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft

Volume (Total Inflow) 13.499 ac-ft

Volume (Total Infilation) 0.000 ac-ft

Volume (Total Outlet g

Outflow) 11.046 ac-ft

Volume (Retained) 2415 ac-ft

Volume {Unrouted) ~0.038 ac-ft

Error (Mass Balance) 0.3 %

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack VBi

FILING-2-10D0vyear.ppc Center [08.11.01.51]
10/412014 27 Siemon Company Drive Suite 200 W Page 3 of 5

Watertown, CT 06795 USA +1-203-755-1666
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FILING 2 - 100 YEAR

Subsection: Modified Rational Graph Return Event: 100 years
Label: DP-24 Storm Event: CO SPRINGS - 100 Year
Method Type Method T
Time of Duration {Modified
Rational, Critical} Q:500 hours

» Notto

Flow

v

Time
(1] [2]
Time of Concentration Time of Duration (Modified
(Modified Rational, Composite) %120 hours  pational, Critical) 0:500 hiotirs
Intensity (Maodified Rational, : Intensity (Modified Rational, ,
Peak) 4,696 in/h Critica) 4.310 in/h
) . 3 . .
Flow (Mcdified Rational, Peak) 201.64 fi3/s Fquy (Modified Rationai, 185.05 fi3/s
Critical)
(3]
First Outflow Breakpoint
(Modified Rational, Method 0.612 hours
n
Flow (Modified Rational, 3
Allowable) 137.00. 0%
(4] (5]
Second Outflow Breakpoint Storage (Modified Rational, 3
(Modified Rational) U368 hours  Ectimated) 2304 L
Fow (Madified Rational, 3
Allowable) Ad7dd il
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack vBi
FILING-2-100year.ppc Center [08.11.01.51]
10/4/2014 27 Siemon Company Drive Suite 200 W Page 4 of 5

Watertown, CT 06795 USA +1-203-755-1666
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FILING 2 - 100 YEAR
Index
D

DP-24 (Modified Rational Graph, 100 years)...4
M

Master Network Summary...2

P

PO-1 (IN) (Level Pool Pond Routing Summary, 100 years)...3

Bentley Systems, Inc. Haestad Methods Solution Bendey PondPack V8i
FILING-2-100year, Center [08.11.01.51]
10/4/2014 4 ppe 27 Siemon Company Drive Suite 200 W Page S5of 5

Watartown, CT 06795 USA +1-203-755-1666
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COORESPONDANCE FROM YES! COMMUNITIES

CLASSIC

CONSULT[NG
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CSi
communities

September 18, 2014

El Paso County
Development Services
2880 International Circle
Suite 110

Colorado Springs, CO 80910

ATTN: Ms. Kari Parsons — Project Manager/Planner Il

RE: Proposed Windermere Development Public Detention and Stormwater Quality Facility
Dear Ms. Parsons:

Based upon a meeting with Mr. Campbell of Classic Consuiting Engineers and Surveyors, LLC, a proposal
was presented to create a regional public detention and SWQ facility in an area where our existing
private facility currently resides. Based upon the multiple private and public drainage facilities {both

existing and proposed) that drain to this area, we support the creation of one public facility.

While not required for the Windermere’s initial Phase 1 area, we will continue to work with the adjacent
southerly owner and their representatives as Phase 2 and 3 develop to support this effect.

If you have any questions or comments, please do not hesitate to call.

Sincerely,

Wally Moreland
Managing Director
YES! Communities

Ag/244100/public detention swq facility.docx

CC: Kyle R Campbell

YES| Communities, 2401 15 Street, Suite 200, Denver, CO 80202

Fax: {303) 468-0525

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)
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Hydrologic Soil Group—EI Paso County Area, Colorado
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Hydrologic Soil Group—EI Paso County Area, Colorado
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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 15, Oct 10, 2017

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

Date(s) aerial images were photographed: Apr 15, 2011—Jun
17,2014

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.

Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/3/2018
Page 2 of 4



Hydrologic Soil Group—EI Paso County Area, Colorado

Hydrologic Soil Group

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

97

Truckton sandy loam, 3 |A 56.4
to 9 percent slopes

100.0%

Totals for Area of Interest 56.4

100.0%

Description

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

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

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

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

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

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

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is

for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

USDA

=0
|

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

7/3/2018
Page 3 of 4
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FLOOD INSURANCE RATE MAP
EL PASO COUNTY,

COLORADO AND
INCORPORATED AREAS

PANEL 543 OF 1300

(SEE MAP INDEX FOR PANELS NOT PRINTED}

CONTAINS:
COMMUNITY NUMBER PANEL  SUFFX

COLORADO SPRINGS, CITY OF 080060 0843 £
EL PASO COUNTY,
UNINCORPCRATED AREAS 080059 0843 F

MAP NUMBER
0804100543 F

EFFECTIVE DATE:
MARCH 17,1997

This is an official copy of a portion of the above referenced flood map. It

was extracted using F-MIT On-Line. This map does not reflect changes

or amendments which may have been made subsequent to the date on the
title block. For the latest product information about National Flood Insurance
Program flood maps check the FEMA Flood Map Store at www.msc.fema.gov
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yes!
communities

September 18, 2020
Mr. Tim McConnell, PE
Principal / Regional Manager
Drexel, Barrell & Co.
3 S. 7 Street
Colorado Springs, CO 80905

Re: Proposed Windermere Development Pubic Detention and Stormwater Quality Facility
Dear Mr. McConnell,

Following to our recent correspondence, this is to confirm that YES Communities (YES) has no objection to
proceeding forward with design and construction of a public detention pond and stormwater quality facility in
conjunction with the proposed Windermere residential development currently under design. The specific
property in question is owned by YES and is situated in the southwest quadrant of the intersection of Barnes
Road on the north, and Marksheffel Road on the east. It is platted as Chateau at Antelope Ridge, Filing No. 2
in El Paso County, Colorado. The proposed pond location will be within Tract A, as situated on the south side of
the property and which is currently used for storm water conveyance and detention. The Windermere property
is located adjacent to the east, south, and west sides of Tract A.

It is understood that no adverse impacts to the existing homes and other infrastructure improvements within the
YES property will be incurred with the proposed pond construction. The pond will serve local area drainage
requirements from both the YES and Windermere properties. All pond improvements will be constructed and
paid for by the Windermere developer. No financial burdens or liabilities will be incurred by YES with the work
as proposed.

Please let us know if any additional information should be required. Thank you,

Sincerely,
YES Communities

This pond needs to be included in a DBPS
Craig P. Schellbach, PE amendment if it is to be publicly maintained. Staff
Development Manager does not know that there is County support for this.

c: Mike Askins

5605 N. MacArthur Blvd.; Suite 280; Irving, TX 75038
972-379-9610: | Email: cschellbach@yescommunities.com

Page |10of1
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(Calculations not checked)

PROJECT INFORMATION =

PROJECT: Windermere :;E

PROJECT NO: 21187-01 f—

DESIGN BY: SBN Drexel, Barrell & Co.

REV. BY: TDM

AGENCY: City of Colorado Springs

REPORT TYPE: Final

DATE: 11/9/2020

Soil Type: A

c2 C5* C10* C100* (% IMPERV

Landscape/Lawn 0.15 0.50 0

Residential (<1/8 acre) 0.45 0.59 65

Asphalt/Sidewalk 0.90 0.96 100

*C-Values and Basin Imper‘viousness based oL Table 5-1, City of Colorado Springs and El Paso County "Drainage Criteria Manual"

PROPOSED |

SUB-BASIN SURFACE DESIGNATION AREA |COMPOSITE RUNOFF COEFFICIENTS % IMPERV

\ ACRE c2 c5 c10 €100

A1 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 2.16 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL A1 | 2.16

A2 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 4.70 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL A2 \ 4.70

A3 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 1.63 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL A3 \ 1.63

Ad Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 1.01 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL A4 \ 1.01

A5 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 1.98 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL A5 \ 1.98

A6 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 3.75 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL A6 3.75

A7 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 1.33 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL A7 \ 1.33

A8 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 2.96 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL A8 \ 2.96

H:\21187-01CSCV\Reports\Drainage\Urban Rational- Windermere.xlsx

AREA & C-VALUES DEV

11/9/2020
9:20 AM
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A9 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 1.86 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL A9 1.86

A10 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 4.00 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL A10 \ 4.00

A11 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 2.66 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL A11 \ 2.66

A12 Landscape/Lawn 7.79 0.15 0.50 0
Residential (<1/8 acre) 1.96 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.21 0.52 13%

TOTAL A12 9.75

B1 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 3.62 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL B1 \ 3.62

B2 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 2.94 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL B2 \ 2.94

B3 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 2.91 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL B3 2.91

B4 Landscape/Lawn 0.53 0.15 0.50 0
Residential (<1/8 acre) 0.00 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.15 0.50 0%

TOTAL B4 \ 0.53

B5 Landscape/Lawn 0.39 0.15 0.50 0
Residential (<1/8 acre) 0.36 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.29 0.54 31%

TOTAL B5 \ 0.75

C1 Landscape/Lawn 2.96 0.15 0.50 0
Residential (<1/8 acre) 1.31 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.24 0.53 20%

TOTAL C1 4.27

C2 Landscape/Lawn 0.70 0.15 0.50 0
Residential (<1/8 acre) 1.58 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.36 0.56 45%

TOTAL C2 \ 2.28

C3 Landscape/Lawn 0.13 0.15 0.50 0
Residential (<1/8 acre) 0.00 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.15 0.50 0%

TOTAL C3 \ 0.13

NC2 Landscape/Lawn 0.27 0.15 0.50 0
Residential (<1/8 acre) 0.00 0.45 0.59 65
Asphalt/Sidewalk 1.34 0.90 0.96 100

H:\21187-01CSCV\Reports\Drainage\Urban Rational- Windermere.xlsx

AREA & C-VALUES DEV

11/9/2020
9:20 AM



WEIGHTED AVERAGE 0.77 0.88 83%
TOTAL NC2 1.61
NC1 Landscape/Lawn 0.03 0.15 0.50 0
Residential (<1/8 acre) 0.00 0.45 0.59 65
Asphalt/Sidewalk 0.40 0.90 0.96 100
WEIGHTED AVERAGE 0.85 0.93 93%
TOTAL NC1 0.43
TOTAL SITE 55.22 0.38 0.57 50.3%
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RATIONAL METHOD CALCULATIONS FOR STORM WATER RUNOFF

Drexel, Barrell & Co.

PROPOSED TIME OF CONCENTRATION STANDARD FORM SF-2
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME PIPE TRAVEL TIME TIME OF CONC. | FINAL
DATA TIME (t) (t) (t,) t, t,
BASIN DESIGN PT: Cs Cioo AREA | LENGTH HT SLOPE Y LENGTH HT SLOPE VEL. t LENGTH [ SLOPE VEL. t COMP. [ MINIMUM]

Ac Ft FT % Min Ft FT % FPS Min Ft % FPS Min te te Min

A1 A 0.45 0.59 2.16 100 12 12.0 5.3 20 5 25.0 15.5 0.0 53 5 5.3
8 0.61 0.71 14.19 18.7

A2 B 045 | 059 | 470 | 100 5 5.1 74 | 1051 | 21 20 8.3 2.1 9.2 5 9.2
A3 056 | 067 | 163 | 35 1 35 40 | 600 16 26 9.4 1.1 5.0 5 5.0
c 056 | 067 | 2052 450 | 05 54 14 | 201 5 201
A4 045 | 059 | 101 | 100 1 10 | 122 | 205 10 48 | 128 | 03 124 5 12.4
D 055 | 067 | 2153 20 | 40 | 153 | 02 | 203 5 20.3

A5 E 045 | 059 | 198 | 100 12 | 119 | 53 | 38 9 24 9.1 0.7 6.0 5 6.0
A6 045 | 059 | 375 | 100 3 3.0 84 | 790 32 40 | 17 | 14 96 5 9.6
F 053 | 065 | 27.26 90 35 | 143 | o1 | 204 5 20.4

A7 G 045 | 059 | 133 | 75 2 27 76 | 610 9 14 6.9 15 9.1 5 9.1
A8 H 045 | 059 | 296 | 100 10 | 104 | 56 | 740 11 15 72 1.7 73 5 7.3
A9 | 045 | 059 | 186 | 100 10 | 105 | 56 | 460 8 16 74 10 6.6 5 6.6
J 045 | 059 | 6.15 300 | 10 59 0.9 8.1 5 8.1
K 052 | 064 | 3341 275 | 35 | 127 | 04 | 208 5 20.8

A0 045 | 059 | 400 | 100 3 3.0 84 | 770 25 32 | 105 | 12 9.7 5 9.7
L 051 | 063 | 37.41 15 | 1.0 9.3 02 | 210 5 21.0

Al 045 | 059 | 266 | 40 1 15 67 | o5 40 42 | 120 | 13 8.0 5 8.0
M 051 | 063 | 4007 35 10 9.3 01 | 211 5 214

A12 021 | o052 | 975 | 100 30 | 296 | 54 | 1005 | 18 18 8.3 20 74 5 74
N 045 | 061 | 4982 260 4 14 8.3 05 | 180 | 35 | 143 | 02 | 218 5 21.8

B1 0 045 | 059 | 362 | 35 1 35 47 | 885 30 34 | 108 | 14 6.1 5 6.1
B2 P 045 | 059 | 294 | 50 2 40 54 | 725 20 28 9.8 12 6.6 5 6.6
B3 Q 045 | 059 | 291 | 100 5 53 70 | 825 2 25 9.3 15 8.4 5 84
B4 015 | 050 | 053 | 85 24 | 285 | 54 75 4 53 | 143 | 01 55 5 55
R 043 | 059 | 1000 75 4 53 | 143 | o041 70 | 250 | 293 | 00 86 5 8.6

B5 029 | 054 | 075 | 60 12 | 200 | 43 | 45 15 33 5.6 13 5.6 5 5.6
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S 0.49 0.68 1.28 105 2.0 8.3 0.2 8.8 5 8.8
C1 T 0.24 0.53 4.27 100 13 13.0 6.8 90 7.8 8.7 0.2 7.0 5 7.0
C2 U 0.36 0.56 2.28 100 5 o0 79 75 2.1 45 0.3 8.2 5 8.2
C3 \ 0.15 0.50 0.13 35 6 15.9 4.2 4.2 5 5.0
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PROPOSED RUNOFF 5 YR STORM P1= 1.50
DIRECT RUNOFF PIPE SIZING
DESIGN | AREA |RUNOFF . Slope | Calculated .
BASIN (S) POINT (AC) | COEFF t. (MIN) C*A I(INHR) | Q(CFS) (ftf) Pipe Dia Used Pipe

A1l A 2.16 0.45 5.3 0.97 5.02 49

8 14.19 0.61 18.7 8.60 3.12 26.8

A2 B 4.70 0.45 9.2 2.12 4.23 9.0

A3 1.63 0.56 5.0 0.91 5.10 4.6

C 20.52 0.56 20.1 11.45 3.01 344

Ad 1.01 0.45 12.4 0.45 3.76 1.7

D 21.53 0.55 20.3 11.90 2.99 35.6

A5 E 1.98 0.45 6.0 0.89 4.85 43

AB 3.75 0.45 9.6 1.69 417 7.0

F 27.26 0.53 20.4 14.48 2.98 43.2

A7 G 1.33 0.45 9.1 0.60 4.26 2.5
A8 H 2.96 0.45 7.3 1.33 4.58 6.1

A9 | 1.86 0.45 6.6 0.84 473 4.0

J 6.15 0.45 8.1 2.77 4.42 12.2

K 33.41 0.52 20.8 17.25 2.96 51.0

A10 4.00 0.45 9.7 1.80 4.16 7.5

L 37.41 0.51 21.0 19.05 2.94 56.0

A1 2.66 0.45 8.0 1.20 4.45 5.3

M 40.07 0.51 21.1 20.24 2.94 59.4

A12 9.75 0.21 7.4 2.05 4.56 9.4

N 49.82 0.45 21.8 22.29 2.88 175.6

North Pond Release 1.4
B1 0 3.62 0.45 6.1 1.63 4.84 79

B2 P 2.94 0.45 6.6 1.32 4.72 6.2

B3 Q 2.91 0.45 8.4 1.31 4.36 5.7

B4 0.53 0.15 5.5 0.08 4.99 0.4

R 10.00 0.43 8.6 4.34 4.34 18.8

South Pond Release 0.3
B5 0.75 0.29 5.6 0.22 4.94 141

S 10.3

C1 427 0.24 7.0 1.03 4.64 4.8

T 191.2

C2 V] 2.28 0.36 8.2 0.82 4.42 3.6
C3 V 0.13 0.15 5.0 0.02 5.10 0.1
NC2 19 3.89 0.53 9.0 2.06 4.26 8.8
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J1 517 0.52 9.3 2.69 4.22 216
NC1 0.43 0.85 5.0 0.36 5.10 1.9
20 5.60 0.55 9.3 3.06 4.21 23.1
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PROPOSED RUNOFF 100 YR STORM P1= 2.67
DIRECT RUNOFF PIPE SIZING
DESIGN | AREA |RUNOFF . Slope | Calculated .
BASIN (S) POINT (AC) | COEFF t. (MIN) C*A I(INHR) | Q(CFS) n (ftft) | Pipe Dia (f) Used Pipe (in)
A1l A 2.16 0.59 5.3 1.27 8.94 1.4
8 14.19 0.71 18.7 10.04 5.55 55.7 0.016 0.005 34 36
A2 B 4.70 0.59 9.2 2.77 7.54 209 0.016 0.01 2.1 24
A3 1.63 0.67 5.0 1.09 9.08 9.9
C 20.52 0.67 20.1 13.77 5.35 73.7 0.016 0.04 2.6 36
Ad 1.01 0.59 124 0.60 6.69 4.0
D 21.53 0.67 20.3 14,37 5.32 76.5 0.016 0.035 2.7 36
A5 E 1.98 0.59 6.0 117 8.64 10.1 0.016 0.01 1.6 18
AB 3.75 0.59 9.6 2.21 7.43 16.4
F 27.26 0.65 204 17.75 5.31 94.2 0.016 0.035 2.9 36
A7 G 1.33 0.59 9.1 0.78 1.57 5.9 0.016 0.01 1.1 18
A8 H 2.96 0.59 73 1.75 8.16 14.2 0.016 0.008 1.9 24
A9 | 1.86 0.59 6.6 1.10 8.42 9.2 0.016 0.01 1.6 18
J 6.15 0.59 8.1 3.63 7.87 285 0.016 0.009 2.3 30
K 33.41 0.64 208 21.38 5.26 112.4 0.016 0.01 3.9 48
A10 4.00 0.59 9.7 2.36 7.40 17.5
L 37.41 0.63 21.0 23.74 5.23 124.2 0.016 0.01 4.1 48
A1 2.66 0.59 8.0 1.57 7.91 124
M 40.07 0.63 21.1 25.30 5.23 132.2 0.016 0.035 3.3 48
A12 9.75 0.52 74 5.05 8.12 4.0
N 49.82 0.61 218 30.36 513 355.6
North Pond Release 19.7 0.016 0.02 2.0 30
B1 0 3.62 0.59 6.1 2.14 8.61 18.4 0.016 0.02 1.8 24
B2 P 2.94 0.59 6.6 1.73 8.40 14.6 0.016 0.006 2.0 24
B3 Q 2.91 0.59 8.4 1.72 7.77 13.3 0.016 0.25 0.9 24
B4 0.53 0.50 55 0.27 8.88 24
R 10.00 0.59 8.6 5.85 7.73 45.2
South Pond Release 5.3 0.016 0.02 1.1 18
B5 0.75 0.54 5.6 0.41 8.80 3.6
S 26.9 0.016 0.005 2.7 24
C1 427 0.53 7.0 2.25 8.26 18.6
T 638.3
C2 U 2.28 0.56 8.2 1.28 7.86 10.1
C3 V 0.13 0.50 5.0 0.07 9.09 0.6
NC2 19 3.89 0.70 9.0 2.70 7.58 205
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J1 517 0.69 9.3 3.58 7.51 53.8
NC1 0.43 0.93 5.0 0.40 9.09 3.6
20 5.60 0.71 9.3 3.98 749 56.7
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project:

Basin ID:

vl A
T Tt

Windermere

UD-Detention, Version 3.07 (February 2017)

North pond

PERMANENT- ORIFICES.
pooL

Required Volume C:

Selected BMP Type =
Watershed Area =

Watershed Length

Watershed Slope =

Watershed Imperviousness =

Percentage Hydrologic Soil Group A=
Percentage Hydrologic Soil Group B =
Percentage Hydrologic Soil Groups C/D =
Desired WQCV Drain Time =

Location for 1-hr Rainfall Depths

Water Quality Capture Volume (WQCV) =
Excess Urban Runoff Volume (EURV) =
2-yr Runoff Volume (P1 = 1.19in.) =

5-yr Runoff Volume (P1 = 1.5 in.) =

10-yr Runoff Volume (P1 = 1.75 in.) =
25-yr Runoff Volume (P1 = 2in.) =
50-yr Runoff Volume (P1 = 2.25 in.)
100-yr Runoff Volume (P1 = 2.52n.) =
500-yr Runoff Volume (P1 = 3.49 in.) =
Approximate 2-yr Detention Volume =
Approximate 5-yr Detention Volume =
Approximate 10-yr Detention Volume =
Approximate 25-yr Detention Volume =
Approximate 50-yr Detention Volume
Approximate 100-yr Detention Volume =

Stage-Storage Calculation
Zone 1 Volume (WQCV) =
Zone 2 Volume (EURV - Zone 1) =
Zone 3 Volume (100-year - Zones 1 & 2) =
Total Detention Basin Volume
Initial Surcharge Volume (ISV) =
Initial Surcharge Depth (ISD) =
Total Available Detention Depth (i) =
Depth of Trickle Channel (Hrc) =
Slope of Trickle Channel (Src) =
Slopes of Main Basin Sides (Syyi) =
Basin Length-to-Width Ratio (R ) =

Initial Surcharge Area (Asy) =
Surcharge Volume Length (Lis,) =
Surcharge Volume Width (Ws,) =

Depth of Basin Floor (Heio0r) =
Length of Basin Floor (Lsioor) =
Width of Basin Floor (Wso0n) =

Area of Basin Floor (Aroon)

Volume of Basin Floor (Vrioor) =
Depth of Main Basin (Hyan) =

Length of Main Basin (L) =

Width of Main Basin (Wy) =

Avea of Main Basin (Ayan) =

Volume of Main Basin (Vi) =

ORIFICE Depth Increment = 1 ft
Gptional Gptional
Example Zone Configuration (Retention Pond) Stage - Storage Stage | Overide | Length Width Area Override | Avea Volume | Volume
Description (f) Stage () () () (2) | Aea(it'2) | (acre) (t"3) (ac-ft)
Top of Micropool ~ 0.00 - - - 250 0.006
EDB 6571 ~ 050 ~ - - 250 0.006 123 0,003
13336 |acres 6572 ~ 1.50 ~ - - 7,586 0174 3967 0.091
4000 |t 6573 - 2.50 - - - 17,267 | 0396 16,469 0378
0020 |t 6574 - 350 - - - 49,754 1.142 49,980 1147
4540% | percent 6575 - 4.50 - 82,355 1.891 116,034 | 2.664
100.0% _|percent 6576 - 5.50 - - - 135000 | 3101 | 224757 | 5160
0.0% _|percent 6577 - 6.50 - - - 163617 | 3756 | 374110 | 8588
0.0% _|percent 6578 - 7.50 - - - 192,865 | 4.428 | 552351 | 12.680
400 |hours 6579-Spillway - 8.50 - - - 208824 | 4794 | 753195 | 17.201
Denver - Capitol Building 6580 - 9.50 - - - 221127 | 5076 | 968171 | 22226
2156 |acre-feet  Optional User Override 6581 - 1050 - ~ - 237413 | 5450 [ 1197.441 | 27.489
6795 |acredeet 1-hr Precipitation 6582-Embnkmnt - 1150 ~ 251492 | 5773 | 1441893 | 33101
4622 |acre-feet 119 |inches — - - -
6091 |acre-feet 150 |inches — - - -
7533 |acre-feet 1.75_|inches - - - -
0485 |acre-feet 200 |inches - - - =
12043 |acre-feet 225 _|inches — - - =
15100 |acre-feet 252 |inches — - - =
24694 |acre-feet 349 |inches - -
4351 |acre-feet - - - =
5742 |acre-feet - - - =
7039 |acre-feet - - - -
8664 |acre-feet - - - -
0723 |acre-feet - - - -
11091 |acre-feet - - - -
2156 |acre-feet - - - -
4639 |acre-feet - - - -
4296 |acre-feet - - - -
11.091  facre-feet - - - -
user | - - - =
user | - -
user | - - - =
user | - - - =
user | - - - =
user  |py - - - =
user - - - -
user  |prp - -
user | - - - =
user | - - - =
user | - - - =
user | - - - =
user | - - - =
user  |pap - - - =
user |y - -
user | - - - .
user | - - - .
user | - - - .
user  |pap - - - .
user |y - - - .
user acre-feet - -

Calculated Total Basin Volume (Vi) =

UD-Detention_v3.07-Windermere-N.xism, Basin
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“ DETENTION BASIN STAGE-STORAGE TABLE BUILDER “

UD-Detention, Version 3.07 (February 2017)
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Detention Basin Outlet Structure Design

Project:
Basin ID:

Windermere

UD-Detention, Version 3.07 (February 2017)

N pond

Stage (ft) Zone Volume (ac-ft) Outlet Type
100-YR I L Pop—
VOLUME| EURY | wacy .
T —~— Zone 1 (WQCV) 4.22 2.156 Orifice Plate
100-YEAR Zone 2 (EURV) 6.01 4.639 Orifice Plate
ORIFICE
PERMANENT- ORIFICES Tone 3 (100-year) 7.14 4.296 Weir&Pipe (Circular)
poot Example Zone Configuration (Retention Pond) 11001 Total
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = 2

Underdrain Orifice Diameter =

N/A

inches

Underdrain Orifice Centroid = feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

Invert of Lowest Orifice =

0.00

Calculated Parameters for Plate

Depth at top of Zone using Orifice Plate =

7.00

Orifice Plate: Orifice Vertical Spacing =

24.00

Orifice Plate: Orifice Area per Row =

7.42

User Input: Stage and Total Area of Each Orifice

Row (numbered from lowest to highest]

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

sq. inches (use rectangular openings)

WQ Orifice Area per Row =

Elliptical Half-wWidth =

Elliptical Slot Centroid =

Elliptical Slot Area =

5.153E-02 t?
N/A feet
N/A feet
N/A ft?

Row 1 (required)

Row 2 (optional)

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

2.00

4.00

Orifice Area (sq. inches)

7.42

7.42

7.42

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)

User Input: Vertical Orifice (Circular or Rectangular)

Calculated

Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A 2
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 7.00 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 7.00 N/A feet
Overflow Weir Front Edge Length = 3.91 N/A feet Over Flow Weir Slope Length = 3.91 N/A feet
Overflow Weir Slope = 0.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 2.18 N/A should be >4
Horiz. Length of Weir Sides = 3.91 N/A feet Overflow Grate Open Area w/o Debris = 10.70 N/A 2
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 5.35 N/A 2
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or

Orifice)

Calculated Parameters for Outlet Pipe w/

Flow Restriction Plate

Zone 3 Circular Not Selected Zone 3 Circular Not Selected
Depth to Invert of Outlet Pipe = 2.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 491 N/A t?
Circular Orifice Diameter = 30.00 N/A inches Outlet Orifice Centroid = 1.25 N/A feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 8.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.96 feet
Spillway Crest Length = 71.00 feet Stage at Top of Freeboard = 10.46 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 5.44 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Return Period = wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.49
Calculated Runoff Volume (acre-ft) =| 2.156 6.795 4.622 6.091 7.533 9.485 12.043 15.109 24.694
OPTIONAL Override Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) =| 2.155 6.791 4.621 6.082 7.530 9.482 12.034 15.102 24.688
Predevelopment Unit Peak Flow, q (cfs/acre) =; 0.00 0.00 0.00 0.00 0.01 0.02 0.17 0.42 1.06
Predevelopment Peak Q (cfs) = 0.0 0.0 0.1 0.6 1.4 3.1 22.8 55.5 141.0
Peak Inflow Q (cfs) = 319 98.6 67.7 88.5 109.0 136.3 171.6 213.4 341.5
Peak Outflow Q (cfs) = 1.0 1.4 1.3 1.4 1.5 1.6 5.3 20.1 88.4
Ratio Peak Outflow to Predevelopment Q =! N/A N/A N/A 2.4 1.1 0.5 0.2 0.4 0.6
Structure Controlling Flow = Plate Plate Plate Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A 0.3 1.7 3.9
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 77 61 72 83 96 109 109 105
Time to Drain 99% of Inflow Volume (hours) = 40 82 64 77 88 103 116 117 115
Maximum Ponding Depth (ft) = 4.12 5.92 5.24 5.71 6.13 6.66 7.23 7.67 8.85
Area at Maximum Ponding Depth (acres) = 1.60 3.38 2.77 3.24 3.51 3.86 4.24 4.49 4.89
Maximum Volume Stored (acre-ft) = 1.983 6.520 4.366 5.825 7.243 9.159 11.467 13.393 18.937




Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
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Detention Basin Outlet Structure Design

Storm Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

UD-Detention, Version 3.07 (February 2017)

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK
Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] | 25 Year [cfs] 50 Year [cfs] | 100 Year [cfs] | 500 Year [cfs]
5.52_min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:11:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:16:34 1.37 3.87 2.78 3.53 421 5.06 6.06 7.14 9.36
0.906 0:22:05 3.75 11.04 7.77 9.99 12.11 14.84 18.23 22.07 31.07
0:27:36 9.62 28.35 19.94 25.66 31.10 38.12 46.85 56.77 80.94
0:33:07 26.41 77.61 54.65 70.27 85.10 104.20 127.90 154.75 219.58
0:38:38 31.95 98.55 67.67 88.50 108.97 136.30 171.63 213.44 325.27
0:44:10 30.60 95.76 65.22 85.77 106.18 133.75 169.88 213.32 341.50
0:49:41 27.85 87.58 59.45 78.36 97.21 122.76 156.39 197.00 319.42
0:55:12 25.02 78.98 53.56 70.64 87.67 110.77 141.19 177.93 289.38
1:00:43 21.76 69.34 46.89 61.97 77.03 97.50 124.51 157.20 259.11
1:06:14 18.92 60.65 40.96 54.19 67.41 85.38 109.08 137.78 229.96
1:11:46 17.15 54.54 36.94 48.77 60.56 76.53 97.54 122.90 204.53
1:17:17 14.31 45.99 31.00 41.06 51.15 64.90 83.07 105.12 177.01
1:22:48 11.80 38.21 25.70 34.09 42.51 53.99 69.17 87.61 149.85
1:28:19 9.27 30.51 20.40 27.17 34.00 43.33 55.73 70.86 124.16
1:33:50 7.07 23.72 15.78 21.10 26.47 33.82 43.60 55.58 100.54
1:39:22 5.21 17.87 11.81 15.86 19.97 25.60 33.11 42.41 80.08
1:44:53 3.95 13.29 8.84 11.82 14.83 18.94 24.41 31.39 61.88
1:50:24 321 10.60 7.10 9.45 11.81 15.03 19.29 24.64 46.70
1:55:55 2.71 8.90 5.97 7.94 9.91 12.59 16.14 20.53 37.53
2:01:26 2.37 7.72 5.19 6.89 8.59 10.89 13.94 17.68 3177
2:06:58 2.12 6.89 4.64 6.15 7.66 9.70 12.40 15.70 27.80
2:12:29 1.95 6.30 4.25 5.62 7.00 8.86 11.30 14.29 24.98
2:18:00 1.44 4.76 3.17 4.24 5.31 6.79 8.76 11.21 20.24
2:23:31 1.05 3.44 2.30 3.06 3.83 4.89 6.31 8.08 14.88
2:29:02 0.77 2.55 1.70 227 2.84 3.63 4.69 5.99 10.82
2:34:34 0.57 1.89 1.26 1.69 2.11 2.70 3.48 4.44 8.08
2:40:05 0.41 1.39 0.93 1.24 1.56 1.99 2.57 3.29 6.07
2:45:36 0.30 1.01 0.67 0.89 1.12 1.44 1.87 2.39 4.52
2:51:07 0.21 0.73 0.48 0.65 0.81 1.04 1.35 1.73 3.32
2:56:38 0.15 0.51 034 0.46 0.58 0.74 0.96 1.24 2.47
3:02:10 0.09 034 0.22 0.30 0.38 0.49 0.64 0.84 1.77
3:07:41 0.05 0.20 0.13 0.17 0.22 0.29 0.39 0.51 1.19
3:13:12 0.02 0.09 0.06 0.08 0.11 0.14 0.19 0.26 0.73
3:18:43 0.00 0.03 0.02 0.02 0.03 0.05 0.06 0.09 0.37
3:24:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.13
3:29:46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
3:35:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:46:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:51:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:57:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:02:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:08:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:13:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:19:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:24:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:36:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:41:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:47:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:52:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:58:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:03:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:09:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:14:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:31:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:36:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:42:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:47:46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:53:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:58:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:04:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:09:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:15:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:20:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:26:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:31:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:37:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00




Windermere - Forebay volumes for North pond

3% of WQCV =0.03x2.156 =  0.0647 ac-ft

Qin north = 199.7 cfs
Qin south = 130.0 cfs
Qtotal = 329.7 cfs

North forebay volume:

199.7 cfs = X ac-ft
329.7 cfs 0.0647 ac-ft
X = 0.0392 ac-ft
= 17065 ft®

South forebay volume:

130.0 cfs = X ac-ft
329.7 cfs 0.0647 ac-ft
X = 0.0255 ac-ft

= 11109 ft?




FOREBAY RELEASE NOTCH WIDTH - NORTH

2/3

Q=CLH

Quo0= 199.7 cfs
2% of Q= 3.99 cfs
C= 2.6

H (height of forebay wall)= 1ft
L= | 18 in

FOREBAY RELEASE NOTCH WIDTH - SOUTH

Q=CLH*?

Q100= 132.2 cfs
2% of Q= 2.64 cfs
C= 2.6

H (height of forebay wall)= 1 ft

L= | 12 in




Micropool Surface Area, SA
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Figure 1 -lTIIiEroﬁooT surface area _(SA) determination chart

The tributary impervious area is the effective number of impervious acres that will be treated by the
extended detention basin (EDB). It is calculated by multiplying the tributary area to be treated by the

impervious fraction of that area.
454 129,63 = (0.2 aC

TIA=1 xA e
TIA = Tributary impervious area (acres) /
! = Imperviousness (fraction)
A = Tributary catchment area upstream (acres)

For EDBs with tributary impervious areas greater than 100 acres, the micropool surface area is 400 sf.
The initial surcharge depth (ISD) is defined as the depth of the initial surcharge volume (ISV). The
surface area determined using Figure 1 assumes an ISD of 4 inches. The initial surcharge volume is thus
calculated by multiplying the micropool surface area by 4 inches.

ISV = SA X 4 inches
ISV =Initial surcharge volume (cf)
SA = Surface area (from Figure 1, sf)



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project:

Basin ID:

vl A
T Tt

Windermere

UD-Detention, Version 3.07 (February 2017)

South pond

PERMANENT- ORIFICES.
pooL

Required Volume C:

Selected BMP Type =
Watershed Area =

Watershed Length

Watershed Slope =

Watershed Imperviousness =

Percentage Hydrologic Soil Group A=
Percentage Hydrologic Soil Group B =
Percentage Hydrologic Soil Groups C/D =
Desired WQCV Drain Time =

Location for 1-hr Rainfall Depths

Water Quality Capture Volume (WQCV) =
Excess Urban Runoff Volume (EURV) =
2-yr Runoff Volume (P1 = 1.19in.) =

5-yr Runoff Volume (P1 = 1.5 in.) =

10-yr Runoff Volume (P1 = 1.75 in.) =
25-yr Runoff Volume (P1 = 2in.) =
50-yr Runoff Volume (P1 = 2.25 in.)
100-yr Runoff Volume (P1 = 2.52n.) =
500-yr Runoff Volume (P1 = 3.49 in.) =
Approximate 2-yr Detention Volume =
Approximate 5-yr Detention Volume =
Approximate 10-yr Detention Volume =
Approximate 25-yr Detention Volume =
Approximate 50-yr Detention Volume
Approximate 100-yr Detention Volume =

Stage-Storage Calculation
Zone 1 Volume (WQCV) =
Zone 2 Volume (EURV - Zone 1) =
Zone 3 Volume (100-year - Zones 1 & 2) =
Total Detention Basin Volume
Initial Surcharge Volume (ISV) =
Initial Surcharge Depth (ISD) =
Total Available Detention Depth (i) =
Depth of Trickle Channel (Hrc) =
Slope of Trickle Channel (Src) =
Slopes of Main Basin Sides (Syyi) =
Basin Length-to-Width Ratio (R ) =

Initial Surcharge Area (Asy) =
Surcharge Volume Length (Lis,) =
Surcharge Volume Width (Ws,) =

Depth of Basin Floor (Heio0r) =
Length of Basin Floor (Lsioor) =
Width of Basin Floor (Wso0n) =

Area of Basin Floor (Aroon)

Volume of Basin Floor (Vrioor) =
Depth of Main Basin (Hyan) =

Length of Main Basin (L) =

Width of Main Basin (Wy) =

Avea of Main Basin (Ayan) =

Volume of Main Basin (Vi) =

ORIFICE Depth Increment = 1 ft
Gptional Gptional
Example Zone Configuration (Retention Pond) Stage - Storage Stage | Overide | Length Width Area Override | Avea Volume | Volume
Description (f) Stage (ft) () () ('2) | Aea(it'2) | (acre) ("3) (acft)
Top of Micropool ~ 0.00 - - - 40 0.001
EDB 6563 ~ 050 ~ - - 40 0.001 20 0.000
1000 |acres 6564 ~ 1.50 ~ - - 4,047 0.093 2023 0046
770 |t 6565 - 2.50 - - - 4,744 0.109 6459 0.148
0060 Mt 6566 - 350 - - - 5413 0.124 11,537 0265
61.60% _|percent 6567 - 4.50 - 6,058 0.139 17,273 0397
100.0% _|percent 6568 - 5.50 - - - 6715 0.154 23,659 0543
0.0% _|percent 6569 - 6.50 - - - 7370 0.169 30,702 0705
0.0% _|percent 6570 - 7.50 - - - 8,037 0.185 38,405 0.882
400 |hours 6571 - 8.50 - - - 9,445 0217 47,146 1.082
Denver - Capitol Building 6572-Spillway - 9.50 - - - 10,731 0.246 57,234 1314
0201 |acre-eet  Optional User Override 6573 - 1050 - ~ - 12,088 | 0278 68,644 1576
0753 |acredfeet ~1-hr Precipitation 6574-Embnkmnt - 11.50 - 13,493 0310 81434 1.869
0517 |acre-feet 119 |inches — - - -
0676 |acre-feet 150 |inches — - - -
0825 |acre-feet 1.75_|inches - - - -
1005 |acre-feet 200 |inches - - - =
1209 |acrefeet 225 _|inches - - - -
1447 |acrefeet 252 |inches — - - =
2213 |acre-feet 349 [inches = -
0489 |acre-feet - - - =
0640 |acre-feet - - - =
0773 |acre-feet - - - -
0934 |acre-feet - - - -
1.031 |acrefeet - - - -
1136 |acre-feet - - - -
0201 |acre-feet - - - -
0552 |acre-feet - - - -
0383 |acre-feet - - - -
1136 |acre-feet - - - -
user | - - - =
user | - -
user | - - - =
user | - - - =
user | - - - =
user  |py - - - =
user - - - -
user  |prp - -
user | - - - =
user | - - - =
user | - - - =
user | - - - =
user | - - - =
user  |pap - - _ =
user |y - -
user | - - _ .
user | - - _ .
user | - - _ .
user  |pap - - _ .
user |y - - _ .
user acre-feet - -

Calculated Total Basin Volume (Vi) =

UD-Detention_v3.07-Windermere-S.xism, Basin

11/9/2020, 9:43 AM
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Detention Basin Outlet Structure Design

Project: Windermere

UD-Detention, Version 3.07 (February 2017)

Basin ID: S pond

Zone 1 (WQCV)

100-YR Pop—
vowm;l: e | wacie
100-YEAR
ORIFICE
PERMANENT- ORIFICES
POOL

Example Zone Configuration (Retention Pond)

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP)
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface)

Underdrain Orifice Diameter = N/A

inches

Zone 2 (EURV)

Tone 3 (100-year)

Stage (ft) Zone Volume (ac-ft) Outlet Type
2.98 0.201 Orifice Plate
6.79 0.552 Orifice Plate
8.75 0.383 Weir&Pipe (Restrict)

1.136 Total

Calculated Parameters for Underdrain

Underdrain Orifice Area = ft?
Underdrain Orifice Centroid = feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

inches

Invert of Lowest Orifice = 0.00

Depth at top of Zone using Orifice Plate = 8.50
Orifice Plate: Orifice Vertical Spacing = 24.00
Orifice Plate: Orifice Area per Row = 1.16

User Input: Stage and Total Area of Each Orifice
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)

Row (numbered from lowest to highest]

sq. inches (diameter = 1-3/16 inches)

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

Calculated Parameters for Plate

WQ Orifice Area per Row = 8.056E-03 ft?
Elliptical Half-Width = N/A feet
Elliptical Slot Centroid = N/A feet

Elliptical Slot Area = N/A ft?

Row 1 (required)

Row 2 (optional)

Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

0.00

2.00

4.00

1.16

1.16

1.16

Row 9 (optional)

Row 10 (optional)

Row 11 (optional)

Row 12 (optional)

Row 13 (optional)

Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

User Input: Vertical Orifice (Circular or Rectangular)

Calculated

Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A 2
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 8.50 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 8.50 N/A feet
Overflow Weir Front Edge Length = 3.91 N/A feet Over Flow Weir Slope Length = 3.91 N/A feet
Overflow Weir Slope = 0.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 33.03 N/A should be >4
Horiz. Length of Weir Sides = 3.91 N/A feet Overflow Grate Open Area w/o Debris = 10.70 N/A 2
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 5.35 N/A 2
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or

Orifice)

Calculated Parameters for Outlet Pipe w/

Flow Restriction Plate

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected
Depth to Invert of Outlet Pipe = 2.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.32 N/A t?
Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.21 N/A feet
Restrictor Plate Height Above Pipe Invert = 4.30 inches Half-Central Angle of Restrictor Plate on Pipe = 1.02 N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 9.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.85 feet
Spillway Crest Length = 11.00 feet Stage at Top of Freeboard = 11.35 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.30 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Return Period = wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.49
Calculated Runoff Volume (acre-ft) =| 0.201 0.753 0.517 0.676 0.825 1.005 1.209 1.447 2.213
OPTIONAL Override Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) =| 0.201 0.752 0.516 0.675 0.824 1.005 1.209 1.446 2.213
Predevelopment Unit Peak Flow, q (cfs/acre) =; 0.00 0.00 0.00 0.01 0.02 0.04 0.27 0.65 1.59
Predevelopment Peak Q (cfs) = 0.0 0.0 0.0 0.1 0.2 0.4 2.7 6.5 15.9
Peak Inflow Q (cfs) = 4.4 16.3 11.2 14.7 17.9 21.7 26.1 31.1 47.4
Peak Outflow Q (cfs) = 0.1 0.2 0.2 0.2 0.3 0.3 2.1 5.3 22.2
Ratio Peak Outflow to Predevelopment Q =! N/A N/A N/A 3.3 1.6 0.8 0.8 0.8 1.4
Structure Controlling Flow = Plate Plate Plate Plate Plate Plate Overflow Grate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A 0.2 0.5 0.5
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) =| 39 72 62 69 75 81 85 83 77
Time to Drain 99% of Inflow Volume (hours) = 40 77 65 73 80 87 92 91 89
Maximum Ponding Depth (ft) = 2.86 6.61 5.17 6.16 7.01 7.97 8.64 9.05 10.07
Area at Maximum Ponding Depth (acres) = 0.11 0.17 0.15 0.16 0.18 0.20 0.22 0.23 0.26
Maximum Volume Stored (acre-ft) = 0.188 0.722 0.493 0.648 0.793 0.970 1.113 1.206 1.459
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Detention Basin Outlet Structure Design
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Detention Basin Outlet Structure Design

Storm Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

UD-Detention, Version 3.07 (February 2017)

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] | 25 Year [cfs] 50 Year [cfs] | 100 Year [cfs] | 500 Year [cfs]
3.82 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:03:49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:07:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:11:28 0.20 0.72 0.50 0.65 0.79 0.95 1.14 1.35 2.03
1.309 0:15:17 0.53 1.94 1.35 1.75 2.12 258 3.09 3.68 5.55
0:19:06 1.37 4.99 3.46 4.49 5.46 6.62 7.93 9.44 14.26
0:22:55 3.78 13.72 9.51 12.35 15.00 18.19 21.78 25.92 39.15
0:26:44 4.42 16.32 11.25 14.67 17.86 21.73 26.09 31.14 47.39
0:30:34 4.21 15.58 10.73 14.00 17.06 20.76 24.94 29.79 45.40
0:34:23 3.83 14.18 9.77 12.75 15.53 18.90 22.70 27.12 41.32
0:38:12 3.39 12.68 8.71 11.39 13.89 16.92 20.34 24.31 37.12
0:42:01 2.91 10.96 7.51 9.83 12.01 14.65 17.63 21.09 32.30
0:45:50 2.54 9.54 6.55 8.57 10.46 12.75 15.33 18.33 28.09
0:49:40 2.30 8.65 5.93 7.76 9.48 11.56 13.90 16.63 25.45
0:53:29 1.87 7.15 4.88 6.41 7.84 9.58 11.54 13.83 21.23
0:57:18 1.51 5.84 3.98 5.24 6.42 7.85 9.48 11.37 17.52
1:01:07 1.14 451 3.06 4.04 4.96 6.09 7.37 8.87 13.76
1:04:56 0.83 3.37 2.27 3.01 371 457 5.56 6.72 10.51
1:08:46 0.61 2.44 1.65 218 2.68 331 4.04 4.90 7.75
1:12:35 0.48 1.88 1.28 1.69 2.07 2.55 3.10 3.75 5.87
1:16:24 0.40 1.55 1.05 1.39 1.70 2.09 254 3.06 4.77
1:20:13 034 1.31 0.89 1.18 1.44 1.77 2.15 2.59 4.02
1:24:02 0.30 1.15 0.78 1.03 1.27 1.55 1.88 2.27 3.51
1:27:52 0.27 1.04 0.71 0.93 1.14 1.40 1.69 2.03 3.15
1:31:41 0.25 0.96 0.65 0.86 1.05 1.29 1.56 1.87 2.89
1:35:30 0.18 0.70 0.48 0.63 0.77 0.94 1.14 1.38 2.14
1:39:19 0.13 0.52 0.35 0.46 0.57 0.69 0.84 1.01 1.55
1:43:08 0.10 0.38 0.26 0.34 0.41 0.51 0.61 0.74 1.15
1:46:58 0.07 0.28 0.19 0.25 031 0.38 0.45 0.55 0.85
1:50:47 0.05 0.20 0.13 0.18 0.22 0.27 0.33 0.39 0.62
1:54:36 0.04 0.14 0.10 0.13 0.16 0.19 0.23 0.28 0.44
1:58:25 0.02 0.10 0.07 0.09 0.11 0.14 0.17 0.20 0.32
2:02:14 0.02 0.07 0.04 0.06 0.07 0.09 0.11 0.14 0.22
2:06:04 0.01 0.04 0.03 0.04 0.04 0.06 0.07 0.08 0.14
2:09:53 0.00 0.02 0.01 0.02 0.02 0.03 0.04 0.04 0.08
2:13:42 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.02 0.03
2:17:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
2:21:20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:25:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:28:59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:32:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:36:37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:40:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:44:16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:48:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:51:54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:55:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:59:32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:03:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:07:11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:11:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:14:49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:18:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:22:28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:26:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:33:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:37:44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:41:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:49:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:53:01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:56:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:04:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:08:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:12:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:19:46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:23:35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:27:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:31:13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00




SOUTH POND

FOREBAY VOLUME

V=3% x WQCV

WQCV= 0.201 ac-ft
V= |  0.0060 ac-ft
FOREBAY RELEASE NOTCH WIDTH

Q=CLH*?

Qu00= 13.3 cfs
2% of Q= 0.27 cfs
C= 2.6

H (height of forebay wall)= 1 ft

L= | 1in
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Figure 1 — Micropool surface area (SA) determination chart

The tributary impervious area is the effective number of impervious acres that will be treated by the
extended detention basin (EDB). It is calculated by multiplying the tributary area to be treated by the

impervious fraction of that area.
riazixa 733 9.3 = (.8 aC

TIA = Tributary impervious area (acres) 100
/ = Imperviousness (fraction)
A = Tributary catchment area upstream (acres)

For EDBs with tributary impervious areas greater than 100 acres, the micropool surface area is 400 si.
The initial surcharge depth (ISD) is defined as the depth of the initial surcharge volume (ISV). The
surface area determined using Figure 1 assumes an ISD of 4 inches. The initial surcharge volume is thus
calculated by multiplying the micropool surface area by 4 inches.

ISV = SA % 4 inches
ISV =Initial surcharge volume (cf)
SA = Surface area (from Figure 1, sf)



Inlets Chapter 8

Figure 8-7. Inlet Capacity Chart Continuous Grade Conditions, Residential (Local)
(Attached and Detached Sidewalk)

Street Section Data: Street Width Flowline to Flowline = 34’
Type of Curb and Gutter:  D-10-R = 8” vertical
Type 16 = 6” vertical
Minor Storm
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The standard street section parameters as defined in Chapter 7 must apply to use these charts. For non-standard sections, the inlet
capacity shall be calculated using the UDFCD spreadsheets. The maximum spread width is limited by the curb height based on no
curb overtopping during a minor storm and flow being contained within the public right-of-way during the major storm. Calculations
were done using UD-Inlet 3.00.xls, Mar., 2011 with the default clogging factors.
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Inlets Chapter 8

Figure 8-7. Inlet Capacity Chart Continuous Grade Conditions, Residential (Local)
(Attached and Detached Sidewalk)

Street Section Data: Street Width Flowline to Flowline = 34’
Type of Curb and Gutter:  D-10-R = 8” vertical
Type 16 = 6” vertical
Minor Storm
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The standard street section parameters as defined in Chapter 7 must apply to use these charts. For non-standard sections, the inlet
capacity shall be calculated using the UDFCD spreadsheets. The maximum spread width is limited by the curb height based on no
curb overtopping during a minor storm and flow being contained within the public right-of-way during the major storm. Calculations

were done using UD-Inlet 3.00.xls, Mar., 2011 with the default clogging factors.
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Inlets Chapter 8

Figure 8-11. Inlet Capacity Chart Sump Conditions , Curb Opening (Type R) Inlet

Type R Inlet
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1. The standard inlet parameters must apply to use this chart.
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Chapter 7 Street Drainage

Figure 7-7. Street Capacity Charts Residential (Detached Sidewalk)

TYPICAL CROSS SECTION

MAJOR STORM MINOR STORM
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These charts shall only be used for the standard street sections as shown. The capacity shown is based on V% the street section as
calculated by the UD-Inlet spreadsheets. Minor storm capacities are based on no crown overtopping, curb height or maximum
allowable spread widths. Major storm capacities are based on flow being containing within the public right-of-way, including
conveyance capacity behind the curb. The UDFCD Safety Reduction Factor was applied. An ‘nsTrReeT’ of 0.016 and ‘Npack’ of
0.020 was used. Calculations were done using UD-Inlet 3.00.xIs, March, 2011.
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LEGEND PREPARED BY:
DP | AREA (AC)| Q5 (cfs) | @100 (cfs) DP |AREA (AC)| Q5 (cfs) | Q100 (cfs)
PROPOSED INTERMEDIATE CONTOUR —_— EX. MANHOLE lond A 216 49 114 2 4207 | 1113 | 1997 ——
BASIN ——
PROPOSED INDEX CONTOUR _—— 5750 — EX. STORM SEWER N “ 8 1419 238 557 N 4913 | 1747 | 3835 ——
[ A B 470 90 209 0 362 79 184
£X. INTERMEDIATE CONTOUR R - ?fg&) &7 gf’o(()c?c)fs) c 2052 | 44 | 137 B 294 62 | 146
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E£X INDEX CONTOUR 575D D 215y | A6 | 78S a 25 || B0 | M DREXEL, BARRELL & CO.
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dsdrice
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dsdrice

dsdrice

dsdrice
Callout
Provide stabilized rundown

dsdrice
Callout
Offsite swale with easement?

dsdrice

dsdrice
Callout
See Prelim. Plan redlines.
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Callout
no grading in County easement
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SCALE: 1"=50

NOTE:

SEE "PRELIMINARY DRAINAGE REPORT FOR
WINDERMERE,” BY CLASSIC CONSULTING
ENGINEERS & SURVEYORS, OCTOBER 2014
FOR EXISTING DRAINAGE MAP AND
CALCULATIONS INCLUDING BASINS D16, NC1,
NC2 AND THEIR DESIGN POINTS

PREPARED BY:

j——
r— m—
Z=N
DREXEL, BARRELL & CO.
Engineers«Surveyors

3 SOUTH 7TH STREET
COLORADO SPGS, COLORADO 80905
CONTACT: TIM D. McCONNELL, P.E.

(719)260-0887
BOULDER » COLORADO SPRINGS »GREELEY

CLIENT:

4164 AUSTIN BLUFFS PKWY. #361
COLORADO SPRINGS, CO 80918
719) 200-9594

ICONTACT: JAMES TODD STEVENS

WINDERMERE
PRELIMINARY PLAN

N. MARKSHEFFEL ROAD
EL PASO COUNTY, COLORADO

ISSUE DATE
INITIAL ISSUE 2/6/18
LATEST ISSUE__| 11/2/20
DESIGNED BY: SBN

DRAWN BY: SBN
CHECKED BY: TOM

FILE NAME:{ DRAINAGE MAP

PREPARED UNDER MY DIRECT
SUPERVISION FOR AND ON

BEHALF OF
DREXEL, BARRELL & CO.
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HORIZONTAL: 1" = 50
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DRAINAGE MAP

PROJECT NO. 21187—-01CSCV

DRAWING NO.

SHEET: 3 OF 3



dsdrice

dsdrice

dsdrice

dsdrice


	Drainage Map-DR1-half.pdf
	Sheets and Views
	DR1


	Drainage Map-DR2-half.pdf
	Sheets and Views
	DR2


	Drainage Map-DR3-half.pdf
	Sheets and Views
	DR3





