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FINAL DRAINAGE REPORT

for
WINDERMERE FILING NO. 1
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 cgused by any negligent acts, errors or
omission on my part in preparing this repor

= O CFet
Tim D. McConnell, P.E.

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

DEVELOPER'S STATEMENT

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

Business Name: Eagle Development Company

By: QHA/ 2/7/22
Jeff Mark ' Date

Title: President

Address: 212 N. Wahsatch Ave. #301

Colorado Springs, CO 80903

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.

APPROVED
Engineering Department
Jennifer Irvine, P.E. County Engineer/ECM Administrator 04/04/2022 3:24:15 PM
dsdnijkamp
CONDITIONS EPC Planning & Community

Development.Department



2.0 PURPOSE

This report is prepared by Drexel, Barrel & Co in support of the Windermere Filing No. 1
subdivision. 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 52.1 acres in size and is proposed as a single family home
subdivision. The proposed site development includes approximately 163 single-family
residences. 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 was
studied as part of the previously approved "Master Development Drainage Plan for Hilltop
Subdivision El Paso County, Colorado" by URS Greiner, Inc. last revised February 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.



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

The existing conditions have not changed. An existing detention facility located at the
north end of the project has already been capturing flows from the Chateau at
Antelope Ridge subdivision to the north. This temporary facility will be replaced with an
expanded pond of larger capacity as part of this development. The expanded facility
will meet current drainage criteria, including concrete forebays at all piped inflows, 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 excerpts from the "Preliminary Drainage Report for Windermere," by
Classic Consulting Engineers & Surveyors, October 2014 in the appendix for existing
conditions description and drainage maps.

A table has been provided in the appendix for comparison of the rational method
calculations that have been revised to meet current drainage criteria.

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 in the appendix. A-,
B-, and C-group basins represent the flows generated onsite. A number of offsite basins
were also considered as part of this analysis and are described below.

The Ratfional Method was used to determine runoff quantities for the 5- and 100-year
storm recurrence intervals. Mile High Flood District design software (MHFD-Detention
v.4.03) and Flowmaster were used to identify pond and storm system sizing, and inlet
capacity charts from the current drainage criteria manual used for inlet sizing (see
appendix for calculations). See below for a summary runoff table and description of
each design point.

Rational Method Runoff Summary

Onsite A-group basins and offsite Basins D-13, D-14, D-15, CT and WS represent flows that
are captured by the full spectrum detention facility at the north end of the site.

Existing Design Point 7 (DP7) (Qs=15.9 cfs and Quo=34.2 cfs) represents flows generated by
offsite basins D-13 and D-14 of Pronghorn Meadows Subdivision and Antelope Ridge
Drive, on the west side of this project development. These flows were established by the
"Preliminary Drainage Report for Windermere," by Classic Consulting Engineers &
Surveyors, October 2014. An existing 25’ Type R curb inlet intercepts these flows and



discharges to the east across Antelope Ridge Dr. This inlet and piping is to remain and
will connect to the proposed inlet at Design Point A.

sasi | A8 g | S8 | [ op [ Anen | a8 [ aw
WS 41.47 11.4 76.3 7 10.67 15.9 34.2
CT 42.07 90.6 174.3 A 13.59 21.0 44.9
D13 6.79 10.3 22.6 B 4.61 8.8 19.4
D14 3.88 6.3 13.2 C 2.18 5.2 11.2
D15 1.36 4.6 9.1 C1 20.38 29.5 63.5
A1 1.56 3.2 7.1 D 1.01 1.7 3.8
A2 4.61 8.8 19.4 D1 21.39 30.6 66.1
A3 2.18 5.2 11.2 E 1.98 4.3 9.5
A4 1.01 1.7 3.8 F 3.73 7.0 15.4
A5 1.98 4.3 9.5 F1 27.10 38.2 82.8
A6 3.73 7.0 15.4 G 1.56 3.0 6.6
A7 1.56 3.0 6.6 H 2.96 6.1 13.4
A8 2.96 6.1 13.4 H1 4.52 8.6 19.0
A9 1.86 4.0 8.7 I 1.86 4.0 8.7
A10 4.00 7.5 16.5 J 6.38 11.8 25.9
A11 2.67 5.3 11.8 K 33.48 46.3 100.7
A12 9.46 9.2 37.6 L 4.00 7.5 16.5
B1 3.33 7.2 16.0 L1 37.48 51.4 111.8
B2 0.49 1.0 2.3 M 2.67 5.3 11.8
B3 5.86 11.5 253 M1 40.15 54.8 119.4
B4 0.16 04 0.8 24 83.54 90.7 229.0
B5 1.05 0.8 4.4 N 133.15 145.4 357.5
C1 0.59 1.3 2.9 North Pond Release 1.8 66.0
C2 3.58 24 13.5 0 437.97 190.5 682.4
C3 0.63 0.5 25 0 3.82 8.1 17.9
C4 1.79 21 6.9 R 10.89 19.9 46.2
C5 0.1 0.1 0.5 South Pond Release 0.2 9.2
EXR 0.53 24 4.4 4 2.73 4.9 10.7
D16 2.73 4.9 10.7 S 16.57 10.0 33.7
NC1 0.43 1.9 3.4 19 1.61 5.1 9.8
NC2 1.61 5.1 9.8 J1 18.18 15.1 435

20 18.61 17.0 46.9

v 0.1 0.1 0.5




Design Point A replaces existing Design Point 8 (DP-8) that was established by the
"Preliminary Drainage Report for Windermere," by Classic Consulting Engineers &
Surveyors, October 2014. This Design Point A is located at a low point on Antelope Ridge
Dr. at an existing 10' sump inlet and represents combined flows from Basins D-15, offsite
DP-7 (described above) and onsite basin Al. The existing inlet is proposed to be replaced
in kind by an 10" Type R sump Inlet (A) due to a turn lane that will be installed on
Antelope Ridge Dr. for access into the Windermere Subdivision. The flows generated by
Basin A1 and Basin D15 will be captured in their entirety by the new inlet, combine with
the piped flows from existing DP7 (DPA Qs=21.0 cfs and Qi0=44.9 cfs) and flow to the
northeast via 36" RCP storm sewer along Antelope Ridge Drive. An emergency overflow
swale through Tract D will allow for flows to be directed to the north and east in the event
of inlet blockage.

DP-B is located at a proposed 10’ Type R at-grade Inlet (B) in Basin A2. The flows leave
this inlet via a 24" storm pipe to the south towards DP-C. This design point represents the
flows from Basin A2. The flows from Basin A2 are Qs=8.8 cfs and Qio=19.4 cfs. The
proposed 10’ Type R inlet (B) will capture Qs=9.5 cfs and Qioo=13.5 cfs, with Qs=0.0 cfs and
Qioo=6.4 cfs bypass continuing along Borrowdale Lane to towards DP-E (See inlet
summary in the appendix).

DP-C is located at a proposed 10’ Type R at-grade inlet (C) in Basin A3. The flows leave
this inlet via a 24" storm pipe to the northwest tfowards a proposed Type 2 storm manhole
at DP-C1. The flows from Basin A3 are Qs=5.2 cfs and Qioo=11.2 cfs. The proposed 10’ Type
R inlet (C) will capture all flows with no bypass.

DP-C1 is located at a proposed Type 2 storm manhole along Borrowdale Lane. This
design point consists of all the flows fromm DPA-DPC, and discharges to the northeast via
36" RCP. The combined flows at DP-C1 are Qs=29.5 cfs and Qi00=63.5 cfs.

DP-Dis located at a proposed 5’ Type R at grade inlet (D) in Basin A4. The flows leave this
inlet via a 18" storm pipe and are conveyed o the northeast towards a proposed Type 2
manhole at DP-D1. The flows from Basin A4 are Qs=1.7 cfs and Qi00=3.8 cfs. The proposed
5’ Type Rinlet (D) will capture all flows with no bypass.

DP-D1 is located at a proposed Type 2 storm manhole along Borrowdale Lane. This
design point consists of all the flows from DPA-DPD, and discharges to the northeast via
36" RCP. The combined flows at DP-D1 are Qs=30.6 cfs and Qio0=66.1 cfs.

DP-E is located at a proposed at-grade 15" Type R inlet (E) in Basin A5. The flows leave
this inlet via an 24" storm pipe and are conveyed towards DP-F1 to the south. This design
point represents the flows from Basin A5. The flows from Basin A5 are Qs=4.3 cfs and
Qi00=9.5 cfs. The proposed 15" Type R inlet (E) will capture all basin flows reaching this
point from Basin A5 along with bypass flows from Inlet (B) (Qs=0.0 cfs and Qio0=6.4 cfs.)
with no further bypass downstream.

DP-Fis located at a proposed at-grade 15’ Type R inlet (F) in Basin Aé. The flows leave this
inlet via a 24" storm pipe and are conveyed towards the type 2 storm manhole at DP-F1
to the southwest. The flows from Basin Aé are Qs=7.0 cfs and Qioo=15.4 cfs. The proposed
15" Type R inlet (F) will capture all flows reaching this point with no further bypass



downstream.

DP-F1 is located at a proposed Type 2 storm manhole along Borrowdale Lane. This design
point consists of all the flows from DPA-DPF, and discharges to the northeast via 36" RCP.
The combined flows at DP-F1 are Qs=38.2 cfs and Qi00=82.8 cfs.

DP-G is located at a proposed at-grade 5’ Type R inlet (L) in Basin A7. The flows leave this
inlet via an 18" storm pipe and are conveyed towards DP-H1 to the west. This design
point represents the flows from Basin A7. The flows from Basin A7 are Qs=3.0 cfs and
Qi00=6.6 cfs. The proposed 5’ Type R inlet (L) will capture Qs=3.8 cfs and Q100=6.0 cfs, with
Qs5=0.0 cfs and Quoo=0.6 cfs bypass continuing to the north along Wyedale Way towards
Inlet (N).

DP-H is located at a proposed at-grade 10’ Type R inlet (J) in Basin A8. The flows leave
this inlet via a 30" storm pipe and are conveyed towards DP-H1 to the east. The flows
from Basin A8 are Qs=6.1 cfs and Qio0=13.4 cfs. The proposed 10’ Type R inlet will capture
Qs5=7.0 cfs and Qio=12.5 cfs, with Qs=0.0 cfs and Qi00=0.9 cfs bypass contfinuing along
Borrowdale Lane to towards inlet (1).

DP-H1 is located at a proposed Type 2 storm manhole along Wyedale Way. This design
point represents the flows from DPG-DPH, and discharges to the northwest via 30" RCP.
The combined flows at DP-H1 are Qs=8.6 cfs and Qioo=19.0 cfs.

DP-lis located at a proposed at-grade 10’ Type R inlet (I) in Basin A9. The flows leave this
inlet via a 24" storm pipe and are conveyed towards DP-J to the northeast. This design
point represents the flows from Basin A?. The flows from Basin A9 are Qs=4.0 cfs and
Qi00=8.7 cfs. The proposed 10’ Type R inlet will capture all basin flows reaching this point in
addition to Inlet (J) bypass (Qs=0.0 cfs and Qi0=0.9 cfs.) with no further bypass
downstream.

DP-J is located at a proposed 24"x30" wye along Wyedale Way. The flows leave this wye
via a 30" storm pipe which conveyed the flows towards DP-K. This design point captures
all the flows from DPH1 and DP-l. The combined flows at DP-J are Qs=11.8 cfs and
Q100=25.9 cfs.

DP-K is located at a proposed type 1 storm manhole, located at the intersection of
Borrowdale Lane and Wyedale Way. The flows leave this manhole via a 43"'Xé8" elliptical
storm pipe and are conveyed towards DP-L1 to the northwest. This design point captures
all the flows from DPF1 and DP-J. The combined flows at DP-K are Qs=46.3 cfs and
Qi00=100.7cfs.

DP-L is located at a proposed sump 10' Type R inlet (M) at the low point on Wyedale Way
in Basin 10. The flows leave this inlet via 30" storm pipe and are conveyed towards
proposed type 1 storm manhole at DP-L1 to the northeast. The flows from Basin A10 are
Qs=7.5 cfs and Quoo=16.5 cfs. All flows will be captured by this inlet (M). In the emergency
overflow/clogged condition flows will pond at this low point, ultimately crossing the crown
of the street to be captured by inlet M, or onwards to the northeast through the open
space tract towards the north pond,



DP-L1 is located at a proposed Type 1 storm manhole along Wyedale Way. This design
point consists of all the flows from DPK and DPL, and discharges to the northeast via
43"x68" elliptical RCP. The combined flows at DP-L1 are Qs=51.4 cfs and Qioo=111.8 cfs.

DP-M is located at a proposed sump 10' Type R inlet (N) at the low point on Wyedale Way
in Basin 11. The flows leave this inlet via 30" storm pipe and are conveyed towards
proposed type 1 storm manhole at DP-M1 to the southeast. The flows from Basin A11 are
Qs5=5.3 cfs and Qioo=11.8 cfs. All flows will be captured by this inlet (N), with emergency
overflow through a fract between lots 48 and 49 to the northeast towards the north
pond.

DP-M1 is located at a proposed Type 1 storm manhole within Tract A. This design point
consists of all the flows from DPL1T and DPM, and discharges to the northeast via 43"'x48"
elliptical RCP. The combined flows at DP-M1 are Qs=54.8 cfs and Qioo=119.4 cfs. These
flows continue to the northeast to discharge into the north pond.

Existing Design Point 24 (DP24) was established by the "Preliminary Drainage Report for
Windermere," by Classic Consulting Engineers & Surveyors, October 2014, and consists
of offsite area ftributary to the existing detention facility along the northern project
boundary. According to the aforementioned report, the runoff for basin WS was
calculated at 2% (historic flow analysis) as all developed runoff is treated and released
at historic rates within the Whispering Springs onsite facilities to the north. The tributary
runoff for basin CT was calculated at 70%. The combined flows at DP-24 are Qs=%0.7 cfs
and Qi0=229.0 cfs

DP-N is located at the bottom of the north proposed Full Spectrum EDB pond in Basin A12.
The flows leave the pond via an outlet structure and a 36" storm pipe which conveys the
flows to the roadside ditch along Marksheffel Rd. fowards DP-T. This design point reflects
all 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 (DP24). The combined (undetained) flows at DP-N
are Qs=145.4 cfs and Qi00=357.5 cfs. The release rates for the north pond are Qs=1.8 cfs
and Qi00=66.0 cfs.

Onsite B-group basins represent flows that are captured by the full spectrum detention
facility on the south end of the site.

DP-O is located at the proposed Type R sump inlets (10" West, 5’ East) just south of the
intersection of Mardale Lane and Wyedale Way. The flows leave the easterly inlet via a
24" storm pipe and are conveyed towards the proposed detention facility to the east.
This design point captures all the flows from Basins B1 (Qs=7.2 cfs and Qie0=16.0 cfs) and
B2 (Qs=1.0 cfs and Qi0=2.3 cfs). The flows at DP-O are Qs=8.1 cfs and Qio=17.9 cfs.
Emergency overflow for these inlets is to the south and east towards the south detention
facility.

Basin B3 covers the area of Tract B, to be developed at a future stage by replat. This
basin will discharge by sheet flow overland to the east towards the south detention
facility. Flows generated by Basin B3 are Qs=11.5 cfs and Q100=25.3 cfs.

Basin B4 covers the area along the back of Lots 70-73. Flows generated by this basin



(Qs=0.4 cfs and Qio0=0.8 cfs) will be captured by a 2'xé6"” concrete swale along the lot
side of the screen wall located at the bottom of the slope. These flows are collected by a
proposed private Type C Inlet and directed towards the south detention facility by
private 12" PVC storm sewer.

Basin BS covers the area of the proposed south detention facility. Flows generated by this
basin (Qs=0.8 cfs and Qio=4.4 cfs) are absorbed directly by the pond.

DP-R is located at the bottom of the south proposed Full Spectrum EDB pond in Basin BS.
The flows leave the pond via an outlet structure and an 18" storm pipe where the flows
are conveyed fo DP-S (described below). Design point DP-R captures all the flows from
Basins B1 through B5. The combined (undetained) flows at DP-R are Qs=19.9 cfs and
Qi0=46.2 cfs. The release rates for the south pond are Qs=0.2 cfs and Qi00=9.2 cfs,
however final release rates will be determined in the future by others, and as previously
discussed, will require a replat and a final drainage report analysis.

Onsite C-group basins represent flows that leave the project site without being treated
for Water Quality and are captured by the existing storm system, see further description
below and appendix for proposed drainage map indicating offsite basins.

North area — tributary to existing Marksheffel Rd culvert

Basin C1 covers the area along the back of Lots 58-69. Flows generated by this basin
(Qs=1.3 cfs and Quo0=2.9 cfs) will be captured by a 2'xé” concrete swale along the lot
side of the sound wall located at the bottom of the slope. These flows are directed to the
north and will discharge into the open swale along Marksheffel Road confinuing north
towards the existing 24" CMP culvert.

Basin C2 is located along the easterly project boundary along N. Marksheffel Road. A
portion of this basin (0.30-acres) covers the rear of lots 53-57 along Wyedale Way, the
remainder of this basin will be subject to some regrading but will otherwise remain
undeveloped and be landscaped or reseeded. This basin generates flows of Qs=2.4 cfs
and Qieo=13.5 cfs that travel to the east and north or south, ultimately reaching the
existing 24" CMP culvert under N. Marksheffel Road.

Basin C1 (0.59-acres) and a portion of basin C2 (0.30-acres) cover developed area that is
not treated for Water Quality. As per El Paso County ECM App 1.7.1.C.1, this area is less
than 20% of site area or 1-acre, and is due to grading restrictions (an exclusion listed in
ECM App |.7.1.B), the discharge of these flows offsite to the northern drainageway is
permitted under County MS4 criteria.

DP-T is located at the existing 24" CMP culvert crossing at Marksheffel Road, and
represents flows generated by Basins C1 & C2, detained flows released by the northern
detention facility (DP-N) and the offsite flows fromm MDDP DP-1X. The combined flows at
DP-T are Qs=190.5 cfs and Qi00=682.4 cfs, which is less than the flows listed for this location
in the MDDP (Qs=250 cfs and Qi00=852 cfs). More information on the MDDP flows can be
found in the "Preliminary Drainage Report for Windermere," by Classic Consulting
Engineers & Surveyors, October 2014, in the appendix, in addition to further discussion
below.



South area — fributary to existing N. Carefree/Marksheffel storm system

Basin C3 covers an area of 0.63-acres of pond embankment and is located along the
southeasterly project boundary along N. Marksheffel Road. This basin generates flows of
Qs5=0.5 cfs and Quoo=2.5 cfs that travel offsite to the east and ultimately south along N.
Marksheffel Road towards the existing storm inlet at DP-S. As this basin is fo remain
undeveloped, the discharge of flows offsite is acceptable under MS4 criteria.

Existing Design Point 4 covers runoff from Basin D-16 of the Pronghorn Meadows
Subdivision to the west of this project development. An existing 8 sump curb inlet
intercepts the runoff (Qs=4.9 cfs and Qio=10.7 cfs) and directs it via existing 24" RCP
across Antelope Ridge Drive, where it currently discharges into a roadside swale along N.
Carefree Circle. Design and extension of this storm system to the east and connection to
the existing storm sewer system at DP-S will be completed at the time of development of
Tract B, and will be analyzed at that time by a final drainage report for Tract B.

Basin C4 is located along the southerly project boundary of Tract B along N. Carefree
Circle and generates flows of Qs=2.1 cfs and Qiw=6.9 cfs that travel to the south and
ultimately combine with flows from Design Point 4 in a roadside swale traveling east along
N. Carefree Circle towards DP-S.

A portion of basin C4 (0.72-acres) is conservatively assumed to cover future development
of Tract B that will drain offsite and will not be freated for Water Quality. As per El Paso
County ECM App I.7.1.C.1, this area is less than 20% of site area or 1-acre, and is due to
grading restrictions (an exclusion listed in ECM App 1.7.1.B), the discharge of these flows
offsite to the southern drainageway is permitted under County MS4 criteria. This
assumption of grading and future use will be required to be reviewed at the time of
replat for future development of Tract B. To meet this criteria, this area will be required to
remain impervious, or be redirected to drain to the detention pond.

DP-S is located at the existing area inlet in Basin C3. The flows leave this inlet via an
existing 24" storm pipe that connects to the existing storm system in N. Carefree Cir.,
which then carries the flows to the south. This design point reflects the flows from Basins
C3 & C4, detained flows released by the south detention facility, offsite Basin EXR, and
offsite Basin D-16. The combined flows at DP-S are Qs=10.0 cfs and Qi00=33.7 cfs, which is
less than the existing condition at Ex. DP-6 of Qs=18.4 cfs and Qio0=42.6cfs.

Existing Design Point 19 represents the flows generated by offsite Basin NC2 (Qs=5.1 cfs
and Qi00=9.8 cfs), these flows are picked up by the existing 15' triple at-grade inlet just
west of the intersection with N. Marksheffel Road. The flows then leave this inlet via an
existing 18" storm pipe to the east, ultimately converging with the flows from DP-S at an
existing manhole at existing design point J1.

Flows of Qs=15.1 cfs and Qi00=43.5 cfs leave DP-J1 via an existing 24" storm pipe and are
carried to the existing 10' sump inlet at Existing DP-20 in offsite Basin NC1. The flows leave
this existing inlet via an existing 30" storm pipe ultimately traveling to the south via the
Marksheffel Road storm system. Developed runoff rates at DP-20 (Qs=17.0 cfs and
Qi00=46.9 cfs) are less than those in the existing condition (Qs=24.2 cfs and Qi00=53.3 cfs,
thereby reducing impact to the existing storm sewer system.



Northwest area — along Antelope Ridge Drive

DP-V is located at the north end of the site on Antelope Ridge Dr. and exclusively covers
right-of-way. This design point reflects all the flows from Basin C5 that exit the site and
flow to the north along the curb and gutter in Antelope Ridge Dr. before being captured
by the existing storm system. The flows from Basin C5 are Qs=0.1 cfs and Qi00=0.5 cfs.

6.0 PROPOSED DETENTION/WATER QUALITY FACILITIES

North Detention Facility

The north detention facility has been designed to capture flows from the "A" basins, offsite
basins D-13, D-14, D-15, CT and WS, and has been designed to meet full-spectrum
detention criteria. During the overlot grading of the project, the pond was excavated to
full volume in its entirety and a temporary outlet structure installed. Now that full build out
of the project is underway, the outlet structure will be installed per the final design. See
below for description of detention volume and pond characteristics, and the appendix

for design calculations.

As noted above, a total of 133.15 acres is fributary to this north facility, with a composite
imperviousness of 40.7% for the final fully developed condition. Required volumes are

listed below.

Tributary to North Pond

Basin Area Impervious
Offsite
D-13 6.79 20.2%
D-14 3.88 42.8%
D-15 1.36 100.0%
WS 41.47 2.0%
CT 42.07 70.0%
Onsite
A1 1.56 65%
A2 4.61 65%
A3 2.18 65%
A4 1.01 65%
A5 1.98 65%
A6 3.73 65%
A7 1.56 65%
A8 2.96 65%
A9 1.86 65%
A10 4.00 65%
A11 2.67 65%
A12 9.46 13%
Total 133.15 40.7%

Required Volume

Imperviousness

wQcCv

EURV

100-YR

FINAL

40.7%

2.02

5.90

9.94

10




The actual design pond volume at the proposed spillway stage is 12.6 acre-feet.
Concrete forebays with energy dissipaters will be placed where the flows enter the pond
on the south and the north sides of the pond. The flows will exit the forebays through a
notch, discharging intfo the concrete trickle channel at the bottom of the pond. The
trickle channel conveys the flows to the micropool. The outlet structure then releases the
flows at a reduced flow rate with the use of a plate with orifice holes, into a 34" storm
pipe. The pipe releases into a ditch that conveys the flows to an existing 24" CMP culvert
under Marksheffel Rd. after which the flows continue in historic patterns o the east. See
further discussion of the existing Marksheffel culvert below.

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 with release rates of
Qs=1.8 cfs and Qi00=66.0 cfs, less than the anficipated release of Qs=3.2 cfs and Qi00=80.7
cfs established by the preliminary drainage report.

A 70-ft wide riprap emergency spillway will be located on the east side of the pond. In
the event that water overtops the spillway, flow will discharge into the ditch along
Marksheffel Rd.

Forebay volumes, micropool surface areas, outlet structures, discharge pipes and spillway
design calculations are provided in the appendix.

The pond will have a 15" wide maintenance access that will provide access to the pond
bottoms, forebays and outlet structures per ECM 3.3.3K. 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.

South Detention Facility

The south detention pond has been designed as a full-spectrum detention facility to
capture flows from the "B" basins. With this Windermere Filing No. 1 development, Tract B is
to remain undeveloped. Future development of Tract B will require a replat and final
drainage report to confirm the pond capacity/discharge rates presented in this report.

Tributary to Sound Pond

Basin | Area Interim Imp % Final Imp %
Onsite

B1 3.33 65% 65%

B2 0.49 65% 65%

B3 5.86 0% 82%

B4 0.16 65% 65%

B5 1.05 0% 0%
Total | 10.89 23.8% 68.0%

11



In order to minimize future grading within the detention facility area, the volume was
based on an assumed final build-out watershed imperviousness of 68.0%, which considers
Tract B (Basin B3) as potentially higher density than single-family residential. As part of the
Windermere Filing 1 overlot grading, the pond has been excavated to full volume and
the outlet structure and associated piping installed. Until full build-out occurs, an orifice
plate (assuming full developed condition within the street right-of-way, but no further
development) has been installed to allow for appropriate WQCV drain time.

A final orifice plate has been designed for the watershed imperviousness described
above, however before installation can occur, the design will need to be confirmed
based on the final development.

A total of 10.2 acres is tributary to this south facility, with a composite imperviousness of
23.8% for the interim condition and 68.0% for the final fully developed condition.
Required volumes are listed below.

Approximate Req Volume

Imperviousness | WQCV | EURV | 100-YR
INTERIM 23.0% 0.12 0.24 0.50
FINAL 68.0% 0.24 0.93 1.37

The actual design pond volume at the proposed spillway stage is 1.15 acre-feet. A
concrete forebay with an energy dissipater will be installed where the flows enter the
pond. The volume of the forebay will be 3% of the WQCV volume for the pond. The flow
will exit the forebay through a notch, discharging into the concrete trickle channel at the
bottom of the pond. The trickle channel conveys the flows to the micropool. The outlet
structure then releases the flows at a reduced flow rate with the use of a plate with orifice
holes, into a proposed 18" pipe with restrictor plate, discharging into an existing storm inlet
at the corner of N. Carefree Circle and Marksheffel Rd, after which the flows continue to
the south via the existing storm sewer system.

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. Switching out of the
orifice plate will ensure that the WQCV release rate remains within criteria for the interim
and fully developed conditions. The outlet structure will remain in place for the final
condition and will result in release rates of Qs=0.2 cfs and Qio=9.2 cfs. For comparison,
the existing basin EX-A released flow rates of Qs=11.3 cfs and Qi00=28.2 cfs.

A 27-ft wide riprap emergency spillway will be located on the south side of the pond. In
the event that water overtops the spillway, flow will discharge into existing Type C area
inlet at the intersection of N. Carefree Cir and Marksheffel Rd, where it is then picked up
by the existing storm system.

Interim and final calculations, including forebay volumes, micropool surface areas, outlet
structures, discharge pipes and spillway design are provided in the appendix.

The 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

12



agreements and O&M manuals will be established for these ponds as required by the
County.

7.0 EXISTING N. MARKSHEFFEL CULVERT

The flows reaching the existing 24" CMP culvert under N. Marksheffel Road are discussed
at length in the appendix report by Classic Consulfing. To summarize:

Runoff Rates
Condition (Design Point) Qs (cfs) | Quoo (cfs)
MDDP (DP-1X) 250.0 852.0
EXISTING (DP-26 + Hilltop) | 323.3 866.9
PROPOSED (DP-T) 190.5 682.4

The table above indicates that by detaining and releasing historic flow rates from both
the proposed Windermere Filing No.1, and existing Hilltop subdivision to the north, the
sifuation at the undersized culvert under Marksheffel is improved from the existing
condition, and still within the rates established by the MDDP. No additional flows are
being added to the ditch. The existing 24" CMP culvert however, is still grossly undersized
resulting in road overtopping and localized flooding during major storm events.
Improvements to the area are included in Master Planning for both El Paso County and
the City of Colorado Springs.

The receiving ditch along the west side of Marksheffel has not been analyzed as part of
this report. The ditch has been previously stabilized with riprap to handle the MDDP flows.

8.0 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 (WQCV), 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 time of concentration prior to being conveyed to the
proposed public streefts 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
WQCYV in two permanent Extended Detention Basin facilities designed per current
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 852 cfs. Flows from the south pond are released directly
info 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
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residential development, and as such standard household source control will be
utilized in order to minimize potential pollutants entering the storm system.
Example source control measures 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 need for industrial and commercial BMPs are not
applicable for this project.

9.0 GEOTECHNICAL HAZARDS

In accordance with geotechnical recommendations, the project design is infended to
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 (Revised January 18, 2021):

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 A. RMG has performed laboratory fests 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/ft3) (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

10.2 Embankment Recommendations

The proposed detention pond in Tract A is to be excavated approximately 40 plus
feet below the surrounding ground surface on the western portion and
approximately 11 feet above the surrounding ground surface on the eastern
portion. Above grade embankments are to be constructed with 4:1 slopes.
Embankments should be constructed in accordance with applicable sections of
the El Paso County Engineering Criteria Manual, the El Paso County Drainage
Criteria Manual, the El Paso County Land Development Code, and the
geotechnical report recommendations.
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10.0 FACILITY MAINTENANCE

Ownership and maintenance of all public facilities, generally located within the public
right-of-way will be by El Paso County. Ownership and maintenance of all fracts and

private facilities will be by the Sands Metropolitan District #4.

11.0 CONSTRUCTION COST ESTIMATE

NO. DESCRIPTION | UNIT | QUANTITY | UNIT PRICE | COST
PUBLIC STORM SEWER SYSTEM (NON-REIMBURSABLE)

1 | 18" RCP LF 441 $ 67.00 | $  2,948.00
2 | 24"RCP LF 132 $ 8100 | $ 10,692.00
3 | 30" RCP LF 350 | $§  100.00 | $  35,000.00
4 | 36" RCP LF 1017 | § 12400 | $ 126,108.00
5 | 43"X68" ELLIPTICAL RCP LF 155 | $ 25400 | $  39,370.00
6 | 24"X30" PREFAB RCP WYE EA 11$ 75000 | $ 750.00
7 | 5 TYPE R INLET EA 3]$ 573600 | $ 17,208.00
8 | 10' TYPE R INLET EA 8| $ 813600 | $ 65088.00
9 [ 15 TYPE R INLET EA 2| $ 11,0000 | $ 22,010.00
10 | TYPE 1 MANHOLE EA 2| $ 12,034.00 | $  24,068.00
11 | TYPE 2 MANHOLE EA 5/ $ 661900 | $ 33,095.00
PUBLIC STORM SEWER SUBTOTAL | $ 376,337.00

PRIVATE NORTH POND
12 | 43"X68" ELLIPTICAL RCP LF 168 | $ 25400 | $  42,672.00
13 [ TYPE 1 MANHOLE EA 1] $ 1203400 | $  12,034.00
14 | 36" RCP OUTFALL LF 137 | $§ 12400 | $  16,988.00
15 | OUTLET STRUCTURE EA 1] $ 1500000 | $§  15,000.00
16 | MICROPOOL EA 1] $ 280000 | $  2,800.00
17 | FOREBAY EA 2| $ 350000 | $  7,000.00
18 | TRICKLE CHANNEL LF 700 | $ 30.00 | $  21,000.00
19 | RIPRAP SPILLWAY CY 420 | $ 4000 | $ 16,800.00
20 | MAINTENANCE ACCESS LF 600 | $ 2000 | $  12,000.00
PRIVATE NORTH POND SUBTOTAL | $ 146,294.00

PRIVATE SOUTH POND
21 | 127 PVC LF 82 $ 8100 | $§  6,642.00
22 | TYPE C INLET EA 107 | $§ 4,802.00 | $  4,802.00
23 | 24" RCP LF 7218 8100 | $ 583200
24 | 18" RCP OUTFALL LF 107 | $ 6700 | $  7,169.00
25 | OUTLET STRUCTURE EA 1] $ 10,000.00 | $  10,000.00
26 | MICROPOOL EA 1] $ 280000 | $  2,800.00
27 | FOREBAY EA 1] $ 350000 | $  3,500.00
28 | TRICKLE CHANNEL LF 270 | $ 3000 | $  8,100.00
29 | RIPRAP SPILLWAY CY 135 $ 4000 | $§  5400.00
30 | MAINTENANCE ACCESS LF 720 | $ 2000 | $  14,400.00
PRIVATE SOUTH POND SUBTOTAL | $  68,645.00
IMPROVEMENTS SUBTOTAL | $ 591,276.00
10% CONTINGENCY | $  59,127.60
TOTAL | $ 650,403.60
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12.0 DRAINAGE/BRIDGE FEES

The project lies within the Sand Creek Drainage Basin and is previously unplatted, as such
payment of drainage/bridge fees are required prior to recording of the Final Plat.

The 2021 Sand Creek Drainage Basin Fees are as follows:
Drainage fee $20,387/impervious acre
Bridge Fee $8,33%/impervious acre

The percent imperviousness for this subdivision is calculated as follows:

35.74 acres residential subdivision 53% impervious
16.33 acres open space 0% impervious
52.07 acres 36.4% impervious

52.07 acres at 36.4% impervious = 18.94 impervious acres
Therefore, the following fees are due:

18.94 acres x $20,387.00 = $386,129.78 drainage fee
18.94 acres x $8,339.00 =  $157,940.66 bridge fee

Tract B is considered as an open space fract for the purposes of this calculation. Future
development of Tract B will require a replat and payment of drainage fees associated
with the proposed impervious acreage.

13.0 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.
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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 liability caused by any negligent acts, errors, or
omissions on my patt in preparing this report.
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[, the developer, ha%ré@ﬂfdna:\giﬂ comply with all of the requirements specified in this drainage report and

plan.

Business Name:

By:

Tide:

Address: 4164 Austin Bluffs Parkway #361
Colorado Springs, CO 80918

EL PASO COUNTY ONLY:

Filed in accordapce with the reqyirements of the Drainage Criteria Manual, Volumes 1 and 2, El Paso County
Wgﬁnd Development Code as amended.
s
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Andre P. Brackin, P.E. Date
County Engineer / ECM Administrator
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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 trbutary to the site, and to safely route
developed storm water runoff to adequate detention and water quality facilides while releasing storm water
at or below historic rates and in 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 more specifically, the final design details of the proposed sub-regional public detention/water quality
facility located at the north end of the site. Preliminary design of the sub-regional public facility is included
in this report, along with the final design information for the Filing No. 1 detention/water quality facility

located at the south-east corner 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 Drive 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 residental 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 soil condition of the entire 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 northern
end. There is a large roadside ditch adjacent to Marksheffel Road (M.D.D.P. DP-1X) that routes off-site
(non-trbutary to site facilities) 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, Colorado” 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, Q0= 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
existing 8’ curb sump inlet intercepts the runoff with an existing 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
comer of Marksheffel Rd. and N. Carefree Cir.). The Basin D-16 charactetistics and size was derived from
the previously approved “Final Drainage Report for Pronghorn Meadows Filing 2,”" by URS, dated July
2004; “Preliminary Drainage Report for Pronghom Meadows and Final Drainage Report for Pronghorm
Meadows Filing No. 1,” by URS, dated September 4, 2002; and also using observed field conditons 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 0.53 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
historic runoff of Qs = 11.3 cfs and Q= 28.2 cfs. This histonc 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 corner of
the site. This cumulative historic and existing storm water runoff (Qs = 18.4 cfs, Q0= 42.6 cfs) at this
grated sump area drain inlet does not appear to have been quantified correctly in the design of the
downstream Marksheffel Road storm sewer system as the outfall pipe from the existing grated inlet (24”
RCP) only has a capacity of 16 cfs at 0.50% grade. The “Final Drainage Report Marksheffel Road from
Constimtion 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. Construction plans

oda
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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 Quoo= 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 construction. 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 our 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, Qo= 41.6 cfs) consists of runoff from off-site Basins D-13 &
D-14, 6.79 acres & 3.88 acres respectively of existing Pronghorn Meadows Subdivision and existing
Antelope Ridge Drve. The previous approved reports for Pronghom Meadows and existing field
conditions were used to determine the trbutary basin sizes and the results are in conformance to the
previously approved reports. An existing 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 pror 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 Windermere site.

Design Point 8 - Existing (Qs = 5.6 cfs, Qio= 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 acres of on-site undeveloped land that
drains onto Antelope Ridge Drve. An existng 10’ (field verfied) 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 Qiw= 50.9 cfs)
directdy 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 pror to releasing

onto the proposed site.

Design Point 19 - Existing (Qs = 6.7 cfs, Qi0= 12.5 cfs) consists of runoff from off-site Basin NC-2, 1.49
acres of existing Antelope Ridge Dave 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 Q= 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, Qo= 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 trbutary 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 ditectly into the storm sewet system of the Chateau at Antelope Ridge. This
runoff is descrbed in this report as Basin WS, 41.47 acres with a release rate of Qs = 47.3 cfs and Q0=
66.4 cfs (Design Point 10 from Whispenng Springs Drainage Report).

DP-24 also contains the developed runoff from Basin CT, 42.07 acres of the existung 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 conditions and satellite imagery. Basin CT produces a developed runoff rate of Qs
= 90.8 cfs and Q= 184.7 cfs that drains to DP-24 and into the existing and proposed detention/water
quality facility.

CLASSIC

ENGINEERS & SURVEYORS
PAGE 7

Page 4
You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

Design Point 25 - Existing (Qs = 117.5 cfs, Qin= 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 temporary 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
Detention Facility.

Design Poiat 26 - Existing (Qs = 138.3 cfs, Q= 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 acres respectively of on-site
undeveloped land that drains directly east to the Marksheffel Road ditch. This runoff quantty does not
include that from the upstteam Marksheffel Road ditch, descrbed in the Hilltop MDDP as Design Point
1X. Per the Hilltop MDDP the existing runoff within the Marksheffel Rd. ditch is Qs = 144 cfs and Q.=
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 Chareau 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 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 current undeveloped
conditions, the total runoff is Qs = 323.3 cfs and Qiw= 866.9 cfs. The 5 year & 100 year storm event
runoffs are slightly higher than that quantified 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. (Qs = 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 Cnteria for stormwater capacity within street sections, the following

of 20 cfs per side.

applies:
Street Type Allowable — Initial Storm (5 yr) | Allowable—Major Storm (100 yr)
Residential w/Ramp Curb Flow spread to crown. Maximum | 12” maximum depth at flowline

with no adjacent flooding.

Residential w/Vertical Curb

6” allowable depth at flowhne.

Maximum of 34 cfs per side.

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.

At no times 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, Qo= 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 portion 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 Qie0= 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 capacities for both 5 yr and 100 year events. For

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

Design Point 2 (Qs = 12.4 cfs, Qiee= 27.3 cfs) consists of runoff from Basin B, 2.72 acres of Filing No. 1
single family home lots and adjacent residential 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 Qo= 41.9 cfs) conveys the combined runoff south toward the detenton/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 Q= 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 descabed 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
Private Full Spectrum Extended Detention 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 impervious 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 outlet box opening (elevation 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 1n 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

UDEFCD requirements.

The bottom of the detention basin is at an elevation of 6562.50 with the EURV provided at the elevaton
6570.00. A 6’ wide outlet box (4’ deep opening) is proposed with a top of box at this 6570.00 elevauon.
For a Full Spectrum facility, the outlet box onfice holes within the front plate are to drain the EURV i1n 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
onifice holes from clogging. A 24” RCP outlet, Pipe 5, will convey the facility’s restricted release (Qs = 0.63
cfs, Q0= 9.77 cfs) (historic from site is Qs = 11.3 cfs, Qioo= 28.2 cfs) to the existing 24” storm sewer pipe
of the Marksheffel Road storm 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 Crtera Manual (DCM), the top of the pond berm shall be 2.0’ higher than the
flood depth water surface elevation, in this case at 6574.00. This emergency spillway will only be utlized in

the case of a complete outlet box failure and will be constructed of niprap 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 interor roadway, Grizedale Terrace. By utilizing the Full Spectrum Outlet 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) runoff rate of the proposed site (Basin EX-A Qs = 11.3 cfs, Q= 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 eatly grading permit, a temporary sediment pond will be constructed in the same
location as the ulumate detention and stormwater quality facility. The temporary sediment basin outlet pipe
will ultimately be replaced with a formal outlet structure at the ume of Filing No. 1 public street and storm
construction. The storm outfalls into the ultimate pond will also be constructed along with the proposed

perimeter retaining walls.

Design Point 6 (Qs = 3.4 cfs, Qo= 7.1 cfs) consists of runoff from Basin R, 1.18 acres of existing
Marksheffel Road, adjacent roadside swale, and proposed home lots that drain in the same pattemn 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 intersection. 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 Gb (24”
RCP, Qs = 10.3 cfs, Q0= 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 existung
24” RCP is Qs = 18.4 cfs and Q= 42.6 cfs. As stated in the Existing Conditions section, the existing
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, Q0= 41.6 cfs) is the same as descrbed in the Exisung Conditons section
of this report.
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Design Point 8 (Qs = 7.7 cfs, Q= 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 Drve. The runoff at this location in the developed conditons 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 faclity 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, Qo= 26.0 cfs) consists of runoff from Basin I, 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 ¢ (24” RCP, Qs =
9.0 cfs and Q1= 16.0 cfs) conveys the intercepted runoff to the 36” main from DP-8 (Pipe 10 36” RCP, Qs
= 32.4 cfs and Qin= 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 (Qs = 5.6 cfs, Q= 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 remaining 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, Q= 24.8 cfs) consists of runoff from Basin J, 3.30 actes of single family
home lots and Patterdale Place, and the flow-by from DP-10. A proposed 10’ 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 12 (24” RCP, Qs = 9.8 cfs and Qin= 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, 42”
RCP, Qs = 389 cfs and Qo= 75.5 cfs) continues east within Borrowdale Lane and ulumately to the
proposed detention/water quality facility at DP-25.
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Design Point 12 (Qs = 11.0 cfs, Qi0= 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 Q= 15.4 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% is 13.8 cfs.

Design Point 14 (Qs = 12.3 cfs, Qie0= 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 intercepted
runoff from this at-grade inlet and connects to the 42” storm main (Pipe 15, Qs = 45.9 cfs and Qi= 87.4
cfs).

Design Point 15 (Qs = 20.5 cfs, Qi00= 50.7 cfs) consists of runoff from Basin G, 3.97 acres of single family
home lots and adjacent residennal roadways, and the flow-by runoff from the at-grade inlets at Design
Points 11, 12, & 14. A proposed 20’ sump inlet will 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, Qie0= 20.8 cfs) consists 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 portion 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 Qi0= 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, Qi= 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 Point
16. A proposed 10’ sump inlet will intercept all of this runoff with a 24” RCP (Pipe 20) connecting with the
427 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, Qun= 20.7 cfs) consists of runoff from off-site Basin NC-2, 1.49 acres of
existing Antelope Ridge Drive and N. Carefree Citcle, and from Basin D, 1.75 acres of landscaped areas and
single family home lots. For artenal 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 is 8” depth at flowline dependant on street grade. An existng
15’ Type R at-grade curb inlet (at approx. 4% street grade) intercepts a portion of this runoff (Qs = 9.0 cfs
and Qioo= 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 conmins 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 conditions than in the existing conditions due to the over-detention 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 Q= 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 facilities.

Design Point 20-DS (Qs = 33.8 cfs, Qio= 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 capacity of Pipe 6C (16 cfs) and
the total un-detained proposed developed runoff; which is a difference of Qs = 29.3 cfs and Q1= 73.2 cfs.
As previously mentioned, the allowable street runoff for arterial streets in the minor storm event is 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 is 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 (Qs; = 83.8 cfs, Qo= 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 entry point into the facility with a concrete low

flow trickle channel draining to the outlet box micropool.

As the existing temporary detenton 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 converting this existng
temporary prvate facility into a public facility.

Design Point 24 (Qs = 111.3 cfs, Qin= 199.7 cfs) is described in the Existing Conditions section of this
report. 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 (Q; = 185.7 cfs, Q= 353.3 cfs) consists of the combination of the existing tributary
runoff (DP-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
Conditons Secton, there is currently a temporary detention pond located in this area constructed with the
Chateau 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
tributary to this facility at a composite imperviousness of 45.4%. An Excess Urban Runoff Volume
(EURV) 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 riprap 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 EURV provided at the elevation
6576.50. A 20’ wide outlet box (4’ deep opening) is 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 mictopool 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 prevenr the orifice holes from clogging. A
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54” RCP outlet, Pipe 23, will convey the facility’s restricted release (Qs = 3.22 cfs, Qn= 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 utlized in the case of a complete outlet box failure and will
be constructed of riprap rock buried 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 utilizing 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 detentdon/water quality structures is by El Paso County. Aesthetic maintenance
of the facility will be by either the home owner’s association or Windermere Metropolitan District 1 as is to

be determined.

Design Point 26 (Qs = 7.6 cfs, Q= 90.9 cfs) consists of the total developed runoff to the existing 24”
CMP Marksheffel 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 Markshefifel 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 apptoach 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 Q= 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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faciines 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 Criterda Manual.

DRAINAGE CRITERIA

Hydrologic calculations were performed using the City of Colorado Sprngs/El Paso County Drainage
Criteria 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 esumate 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.ILR.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

acrea 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 1

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 — WINDERMERE FILING NO. 1

Pri i Facilit -Rei
ITEM UNIT
DESCRIPTION QUANTITY COST COST
1. Retaining Walls in Private Pond (Face foot) 1,789.00 FF b 35 § 62,615.00
2. Geotextle Fabric (Erosion Control) (Under riprap) 192.00 o b 5 % 960.00
3. Rip Rap, d50 Size from 6" to 24" 19200 cy $ 98 § 18,816.00
4. Detention Fadility Construction 1,760.00 Cy $ 11§ 19360.00
5. Detendon Qutlet Structure 1.00 EA $18,000 § 18,000.00
6. Detention Emergency Spiltway 1.00 EA $ 2,000 $ 2,000.00
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
g, 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 54LF $53/LF $ 2,862.00
S. 24” RCP Storm 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 b 6,270.00
8. 36” FES 1 EA $1,200/EA $ 1,200.00
9. Typel Storm MH (slab) 2 EACH $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 $  6,067.30
TOTAL $ 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 sewer systems and routed
to two Public Full Spectrum Extended Detenuon Basin Water Quality faciliies. 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 furure Filing 2 & 3 of Windermete that will discuss final design of such
facilities. 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
m

Matthew Larson
Project Engineer

mal/244100/ REPORTS/PDR-FDR-FIL Ldoc
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SOILS MAP (S.C.S SURVEY)
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Soil Map—El Paso County Area, Colorado
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Soil Map—EI Paso County Area, Colorado

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:24,000.
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Waming: 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.

Special Line Features
Special Point Foatures
R Water Features

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

© o Streams and Canals
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3  Clay Spot +4  Rais Coordinate System: Web Mercator (EPSG:3857)
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Gravel Pit projection, which preserves direction and shape but distorts
¥ e Ui Rouws distance and area. A projection that preserves area, such as the
& Gravelly Spot s Major Roads Albers equal-area conic projection, should be used If more accurate
@  Lanchl g e Wi calculations of distance or area are required.
A LevaFlow R — This product is generated from the USDA-NRCS cerlified data as of
o the version date(s) listed below.
e Marsh or swamp n Aerial Photography
) 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 150,000
@  Perennial Water or larger.
&  Rock Outcrop Date(s) aerial images were photographed:  Apr 15, 2011—Sep 22,
2011
+ Saline Spot
- The orthophoto or other base map on which the soil lines were
i+, Sandy Spot compiled and digitized probably differs from the background
&  Severely Eroded Spot imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
O  Sinknole
ﬂ Slide or Slip
& Sodic Spot
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Soil Map—El Paso County Area, Colorado

Map Unit Legend

_ 'El Paso County Area, Colorado (CO825) _
Map Unit Symbol Map Unit Name ' Acres In AOI Percent of AOI

97 Truckton sandy loam, 3to 9 261.8 100.0%
percent slapes
Totals for Area of Interest 261.8 100.0%
%m Natural Resources Web Soil Survey 6/30/2014
Conservation Service National Cooperative Soil Survey Page 3 of 3
PAGE 29

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



http://www.novapdf.com

F.E.M.A. MAP

CLASSIC

TRINTELD R L, SU’RV‘EYORS
You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

ci

EL PASO
UNINCORPORA

08005

UNTY
AREAS

CITY OF COLORADO SPRINGS

R i

APPAOXIMATE SCALE IN FEET
] 500

PAGE 31

|

HATIONAL FLOOD [NSURAMHCE EEEL

FIRM ,
FLOOD INSURANCE RATE MAP
EL PASO COUNTY,

COLORADO AND
INCORPORATED AREAS

PANEL 543 OF 1300

(SER MAF mOEX FOR PANELS NOT PRINTED)

COMANITY DGR DAL SO

COMDRADD IMBGE OFy 5F  BEGED =iy i

M ;e pasD couer

MAP NUMBER
0804100543 F

EFFECTIVE DATE:
MARCH 17, 1997

Lo muwpe chesh Lho BEMA Floms Men Bis'® 8t v 5o fems

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


http://www.novapdf.com

REFERENCE MATERIAL FROM ADJACENT STUDIES
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NOTES:

1. REFER TO SHEET 1 aND GENERAL NOTES FOR LEGEMND 4D MOTES.
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GRAPHIC SCALE IN FEET
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4. SEE SHEET 12 OF 14 FOR STRUCTURE DESCRIPTIONS,
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EXISTING DRAINAGE CONDITIONS CALCULATIONS

CLASSIC.

CONSINTING
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(0):] e 1) (13 - | . T

JOB NUMBER: 2441.00 — .|

DATE: 10703714

{CALCULATEDBY: 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) C(5) C{100) CA(5) CA(100)
EX-A 13.20 0.00 0.80 0.95 13.20 0.25 0.38 0.25 0.35 3.30 4.62

| EXB 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 24.28 0.25 0.35 0.25 0.35 6.07 8.50

| EXD 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 0.80 0.95 3.15 0.25 0.35 0.25 0.35 0.79 1.10
EXR 0.53 0.32 0.90 0.95 0.21 0.25 0.35 0,64 0.71 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 3.88 1.66 0.90 0.95 2.22 0.37 0.52 0.60 0.70 2.32 2.73

[~ D15 1.36 1.36 0.90 0.95 0.00 0.25 0.35 0.90 0.95 1.22 1.29
D-16 2.73 0.77 (.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 41.47 0.90 0.95 0.55 0.65 0.39 0.31 16.05 12.67

CT 4207 B.67 080 0.95 33.40 0.55 065 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 (5} 1(100) | Q(5) Q(100)
() () (min) | (f) (%) {fps) _ (min) | {min) (in/hr) (inihr} ) (cfs)  (cfs)
EX-A 3.30 462 0.25 250 16 136 700 9% 6.9 1.7 15.3 3.43 6.10 "3 282
EXB 1.83 256 025 | 450 40 164 | 600 [ 17% [ 45 22 186 | 313 | 55 | 57 | 142
EXC 6.07 8.50 0.25 450 24 19.4 750 3.7% 8.7 1.9 213 292 5.19 1.7 4.1
EXD 155 217 0.25 | 260 % 1223 | 150 | 200% | 157 0.2 125 | 375 | 668 | 58 145
EXE 0.28 0.39 025 | 200 12 124 50 | 120% | 121 0.1 125 | 375 | 667 § 10 26
EX-F 0.79 1.10 0.25 30 8 29 400 1.0% 35 1.9 50 5.10 9.07 4.0 10.0
EXR 034 0.38 0.25 20 2 33 320 | 20% | 49 11 50 § 510 | 907 | 17 34
0-13 41 4T 025 | 270 2 133 | 1380 | 60% | 86 27 160 | 336 | 598 | 138 | 285
D-14 232 2.73 0.25 125 25 14.1 1250 1.7% 46 46 18.7 312 5.54 7.2 151
D-15 1.22 1.29 0.25 25 1 50 2050 1.7% 46 75 12.5 .75 6.66 46 8.6
D-16 173 199 0.53 200 10 89 350 3.5% 6.5 0.9 98 4.14 7.36 1.2 146
NC-1 0.38 0.40 0.25 10 2 19 25 3.5% 6.5 0.1 50 5.10 9.07 1.9 36
NC-2 1.4 142 0.25 15 2 26 1125 35% 6.5 29 55 498 8.86 6.7 125
WS 16.05 1267 0.25 #DIvViol 2.0% 49 0.0 209 295 524 473 66.4
cT 26.17 295 025 | 100 4 101 | 1450 | 20% | 49 49 149 | 347 | 617 | %08 | 1847
Classic Consulting
CALCS-MSTR-WQCV.XLS Page 20f 32

10/3/2014
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/04/14
CALCULATED BY: MAL
EXISTING DRAINAGE CONDITIONS ~ SURFACE ROUTING SUMMARY
Intensity Flow
Design . g Equivalent | Equivalent | Maximum
I(5 1(100 Qs Q(100
Point(s) Contributing Basins CA(5) | CA(100) Te ) (100) | QS Lo Inlet Size
4 BASIN D-16 1.73 1.99 98 414 7.3 7.2 14.6 8' Existing Sump Inlet
6 S R REARDE 5.37 6.98 153 343 630 18.4 426 [Bxising Type D Grated it
7 _Emﬁz D-13 & BASIN D-14 6.42 750 18.7 3 5.54 200 416 _m%_sm 25' Type R Inlet
8 _m___.m_z D-15 & BASIN EX-E 1.50 1.68 125 375 6.66 5.6 11.2 Existing 10' Type R Inlet
19 _m}m_z NC-2 1.34 1.42 5.5 498 886 6.7 12.5 15’ Existing At-Grade Inlet
20 _m>m_z NC-1 + Flow-by DP-19 0.75 0.90 55 498 8.66 37 8.0 10" Exising sump median inlet
24 _mbw_z WS +BASIN CT 4222 4262 258 264 469 113 199.7 OFF-SITE TO POND
25 _oﬁ.ﬁ +BASIN EX-D +BASIN EX-F 44 56 45.88 25.8 254 469 1175 2151 EXIST. TO POND
EXIST. TO MARKSHEFFEL (Not
2 DP-25 : ; : 264 488 . : i .
] P-25 + BASIN £X-B + BASIN EX-C 5245 56.94 25.8 138.3 2669 including Markseffel Ditch)
Classic Consulting
CALCS-MSTR-WQCV.XLS Page lof 1 10/4/201 4
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00

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.

EXISTING DRAINAGE CONDITIONS ~ PIPE ROUTING SUMMARY

Intensity Flow
" . Equivalent } Equivalent | Maximum
Pipe Run Contributing Basins (5 (100 5 100
pe Ru g CA() | CA(100) Tc ©) sl M e Pipe Size*
6a [oP-19-EXIST (Intercep) 0.97 0.91 5.5 498 8.86 48 81 |EX 18"RCP
6b _o_u.m 5.37 6.98 15.3 343 6.10 18.4 426 JEX.24"RCP
¢ _v__um 6a + PIPE 6b 6.34 7.90 155 kY3 6.06 216 479 |EX 24"RCP
7 __u__um 6C + DP-20-EXIST 7.09 8.80 15.5 N 6.06 242 533 JEX 30"RCP
8 __u_u.q.mx_m._. & DP-8-EXIST 7.92 9.18 18.7 312 5.54 247 509 JEX 36"RCP
Classic Consulting

CALCS-MSTR-WQCV.XLS Page 40f 32 10/3/2014
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EXISTING DRAINAGE CONDITIONS - BASIN RUNOFF COEFFICIENT SUMMARY

TOTAL AREA IMPERVIOUS AREA/STREETS LANDSCAPE/UNDEVELOPED AREAS WEIGHTED WEIGHTED CA
BASIN (AC) AREA (AC) | c¢(5) | c(100) | AREA (AC) C(5) C(100) C(5) C(100) CA(5) | cA(100)
EX-A 13.20 0.00 0.90 0.95 13.20 0.09 0.36 0.09 0.36 1.19 4.75
EX-B 7.30 0.00 0.90 0.95 7.30 0.09 0.36 0.09 0.36 0.66 2.63
EX-C 24.28 0.00 0.90 0.95 24.28 0.09 0.36 0.09 0.36 2.19 8.74
EX-D 6.19 0.00 0.90 0.95 6.19 0.09 0.36 0.09 0.36 0.56 2.23
EX-E 1.10 0.00 0.90 0.95 1.10 0.09 0.36 0.09 0.36 0.10 0.40
EX-F 3.15 0.00 0.90 0.95 3.15 0.09 0.36 0.09 0.36 0.28 1.13
EX-R 0.53 0.32 0.90 0.95 0.21 0.09 0.36 0.58 0.72 0.31 0.38
D-13 6.79 1.37 0.90 0.95 5.42 0.53 0.64 0.60 0.70 4.11 4.77
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 0.09 0.35 0.90 0.95 1.22 1.29
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 0.90 0.95 0.00 0.09 0.36 0.90 0.95 0.38 0.40
NC-2 1.49 1.49 0.90 0.95 0.00 0.09 0.36 0.90 0.95 1.34 1.42
WS 41.47 0.90 0.95 0.09 0.36 0.21 0.46 8.68 19.06
cT 42.07 8.67 0.90 0.95 33.40 0.09 0.36 0.26 0.48 10.81 20.26

PAGE 49



EXISTING DRAINAGE CONDITIONS - BASIN RUNOFF SUMMARY

WEIGHTED CA OVERLAND STREET/CHANNEL FLOW TC (min) | INTENSITY (in/hr) | TOTAL FLOWS (cfs)

BASIN CA(5) CA(100) C(5) |LENGTH (FT)| HEIGHT (FT) | SLOPE (%) | TC (MIN) | LENGTH (FT) | SLOPE (%) | VELOCITY (fps) | TC (min) | TOTAL 1(5) | (100) Q(5) Q(100)
EX-A 1.19 4.75 0.09 250 16 6.40 15.8 700 3.9 6.9 1.7 17.5 3.22 5.42 3.8 25.7
EX-B 0.66 2.63 0.09 450 40 8.89 19.0 600 1.7 4.5 2.2 21.2 2.93 4.92 1.9 12.9
EX-C 2.19 8.74 0.09 450 24 5.33 22.5 750 3.7 6.7 1.9 24.3 2.72 4.57 5.9 39.9
EX-D 0.56 2.23 0.09 260 24 9.23 14.2 150 20 15.7 0.2 14.4 3.53 5.93 2.0 13.2
EX-E 0.10 0.40 0.09 200 12 6.00 14.4 50 12 12.1 0.1 14.5 3.52 591 0.3 2.3
EX-F 0.28 1.13 0.09 30 8 26.67 3.4 400 1 3.5 1.9 5.3 5.03 8.45 1.4 9.6
EX-R 0.31 0.38 0.58 20 2 10.00 2.0 320 2 4.9 1.1 3.1 5.67 9.52 1.7 3.6
D-13 4.11 4.77 0.60 270 21 7.78 7.5 1380 6 8.6 2.7 10.2 4.07 6.84 16.7 32.6
D-14 2.32 2.73 0.60 125 2.5 2.00 8.2 1250 1.7 4.6 45 12.7 3.72 6.26 8.6 17.1
D-15 1.22 1.29 0.90 25 1 4.00 1.2 2050 1.7 4.6 7.4 8.6 4.34 7.29 5.3 9.4
D-16 1.73 1.99 0.63 200 10 5.00 7.1 350 3.5 6.5 0.9 8.0 4.45 7.48 7.7 14.9
NC-1 0.38 0.40 0.90 10 2 20.00 0.4 25 3.5 6.5 0.1 0.5 6.70 11.25 2.5 45
NC-2 1.34 1.42 0.90 15 2 13.33 0.6 1125 3.5 6.5 2.9 3.5 5.54 9.30 7.4 13.2
WS 8.68 19.06 0.21 20.9 2.95 4.95 25.6 94.4
CcT 10.81 20.26 0.26 100 4 4.00 9.7 1450 2 4.9 49 14.7 3.50 5.88 37.8 119.0
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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
Qi = 11 cfs
Maximum allowable ponding depth at sump:
D5 = 050
Do = 0.67 (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
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATEDBY:  MAL
DESIGN POINT EX-19 100 YEAR FLOW
Q(1o0)] 125 I(100) 89
DEPTH| 035 Fr| 246 Inletsize? L()=] 15
SPREAD| 110 L 208 fLi<L(2)thenQi=| 9
CROSSSLOPE|  2.0% L@ 125 FLi>L{2)thenQi=| 8
STREET SLOPE|  4.0% LE)| 447 FB=| 44
CAleqv.)s| 050
5 YEAR FLOW
Q(5) 6.7 5| 5.0
DEPTH|  0.30 Fr| 235 Inletsize? L()=[ 15
SPREAD| 88 L 158 fLi<L(2)thenQi=| 6
CROSS SLOPE|  2.0% L2)| 95 FLi>L2)thenQi=| 5
STREET SLOPE|  4.0% L@) 339 FB=| 1.9
CA(eqv.s] 037

PAGE 52
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT EX-20
Total Flow: Qs = 4 cfs
Q;go = g cfs
Maximum allowable ponding depth at sump:
D5 = 0.50
Do = 050 (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
[exisTivG [0 ] FTTYPERINLET TOACCEPT BOTH 5YR &
100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.
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JOB NUMBER: 2441.00
DATE: 10/03/14
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)
A 3.35 0.88 0.90 0.95 247 0.60 0.7 0.68 0.77 2.27 2.57
B 272 0.56 0.90 0.95 2.16 0.60 0.7 0.66 0.75 1.80 2.04
C 4.20 1.10 0.90 0.95 310 0.60 0.7 0.68 0.77 2.85 3.22
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 1.26 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 1.94 218
G 397 0.67 0.90 0.95 3.30 0.60 0.7 0.65 0.74 2.58 285
H 1.42 043 0.90 0.95 0.99 0.60 0.7 0.69 0.78 0.98 1.10
_ 4.44 1.12 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 3.74 0.61 0.90 0.95 313 0.60 0.7 0.65 0.74 243 2.77
Classic Consulting
CALCS-MSTR-WQCV.XLS Page 50f 32 10/3/2014
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TOBNANME. . WINDERMERE
JOB NUMBER: 2441.00
_Qﬂm_ 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 2.66 299
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 0.25 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 0.80 0.95 0.93 0.50 0.6 0.58 0.67 0.69 0.80
S 452 1.58 0.60 0.70 297 0.25 0.35 0.37 0.47 1.67 212
D-13 6.79 1.37 0.90 0.95 542 0.53 0,64 0.60 0.70 4.1 4.77
D-14 3.88 1.66 0.90 0.95 222 0.37 052 0.60 0.70 2.32 2.73
D-15 1.36 1.36 0.90 095 0.00 0.25 035 0.90 0.95 1.22 1.29
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 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
CT 42.07 8.67 0.90 0.95 33.40 0.55 0.65 0.62 0.71 2617 29.95
Classic Consulting
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JOB NAME: WINDERMERE

JOB NUMBER: 2441.00
DATE: 10/03/14
CALCD BY: MAL

DEVELOPED CONDITIONS ~ BASIN RUNOFF SUMMARY

[WEIGHTED OVERLAND STREET / CHANNELFLOW | Tc  INTENSITY TOTAL FLOWS
BASIN CA(S)  CA(100) | C(5) Length Height Tc fLength Slope Velocity Tc |TOTAL (5 1(100)] Q(5) Q(100)
@ @ mn)) ® (% (s (min) | (min) (o) o) | () (efs)

A 221 2.57 06 170 5 85 680 2.2% 5.2 22 10.7 399 7.10 91 18.2
B 1.80 204 0.6 10 1 14 715 25% 55 2.2 5.0 5.10 9.07 9.2 18.5
C 285 322 06 50 1 5.3 790 3.5% 6.5 20 7.3 4.59 8.15 131 26.2
D 082 0.99 06 100 7 49 490 3.9% 6.9 1.2 6.1 4.84 8.60 39 85

E 083 097 06 60 4 39 400 1.5% 43 16 54 5.00 8.88 4.2 86

F 194 219 0.25 70 20 44 550 29% 6.0 1.5 59 4.87 8.67 94 189
G 258 295 06 190 12 7.0 480 1.5% 43 1.9 a8 4.29 7.62 1.1 224
H 0.98 1.10 06 50 1 53 480 1.5% 43 1.9 71 4,62 821 45 9.0

| 287 3.26 06 120 8 55 800 2.8% 58 23 78 4.49 7.98 129 260
J 220 250 0.6 115 8 53 470 21% 5.1 1.5 68 4.68 631 10.3 207
K 243 217 0.6 50 1 53 945 4.0% 7.0 23 75 4,54 8.07 10 224

Classic Consulting
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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 / CHANNEL FLOW | Tc  INTENSITY TOTAL FLOWS
BASIN CAB)  CA(100) | C(5) Length Height Tc |Length Slope Velocty Tc |TOTAL 15) 1(100)| Q(5) Q(100)
) () (min) | (f) (%)  (fps)  (min) | (min) (in/hr} (inthr) | (cfs)  (cfs)
L 266 298 06 130 k! 81 1265 35% 6.5 32 11.3 3N 6.95 10.4 208
M 249 349 025 | 170 54 66 760 | 05% | 25 5.1 17 | 385 | 685 | 96 | 239
N 0.38 0.44 05 100 4 71 160 4.0% 7.0 0.4 7 it 4.54 8.08 1.7 35
P 0.15 0.21 0.25 90 2 5.3 0 10% | 35 0.0 53 | s0a | 896 | o8 19
Q 1.21 1.35 0.25 145 10 101 530 45% 74 12 13 391 6.95 4.7 9.3
R 069 0.60 05 70 6 46 B0 | 45% | 74 0.9 55 | 493 | 88s | 34 7.1
s 167 2.12 025 | 100 14 6.7 720 | 18% | 47 26 92 | 423 | 752 | 71 | 160
D13 411 a4 025 | 270 21 133 | 1380 | 60% | 86 27 | 160 | 336 | 598 | 138 | 285
D-14 232 273 025 | 125 25 | 141 | 1250 | 17% | 46 46 | 187 | 312 | 550 | 72 | 154
D15 122 129 025 2 1 50 | 2050 | 17% | 46 75 | 125 | 375 | 666 | 46 86
D-16 1.73 1.99 0.53 200 10 89 350 3.5% 6.5 09 98 4.14 7.36 1.2 14.6
NC-1 038 040 0.25 10 2 19 25 3.5% 6.5 0.1 50 510 9.07 1.9 36
NC-2 1.34 142 0.25 15 2 26 1125 35% 6.5 29 55 4.98 8.86 6.7 125
WS 16.05 12.67 0.25 #DIVIOI 2.0% 49 0.0 209 2.95 524 473 66.4
cT 2617 29.95 025 | 100 4 101 | 1450 | 20% | 49 49 | 149 | 347 | 617 | %08 | 1847
Classic Consulting
CALCS-MSTR-WQCV.XLS Page 80f 32
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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 P ; Equivalent | Equivalent | Maximum
A ins I(5 (100 Q(5 Q(100
Point(s) Contributing Bas CA(5) CA(100) Te (3) (100) () (100) Inet Size
1 _m>m_z C 285 322 7.3 459 B.1S 131 26.2 15' At-Grade Type R Inlet
2 im»m_z B + Flow-by DP-1 270 3.35 73 4.59 B.15 124 273 15" Sump Type R Curb Inlet
3 —m»m_z A 227 2.57 107 3.99 7.10 91 18.2 10" Sump Type R Curb Inlet
4 _m>m*2 D-16 1.73 1.99 9.8 4.14 7.3 7.2 14.6 8' Existing Sump Inlet
5 __w>m_z P +PIPE 3b 7.07 8.03 108 398 707 281 56.8 SWQ/DETENTION POND
6 _m>m_z R 069 0.80 55 499 886 34 7.4 _mm_onmﬁa Type D Grated Inlet
7 _@,m_z D-13 & BASIN D-14 6.42 7.50 18.7 3 554 200 418 __w_.m__a 25' Type R Inlet
8 _m>m_z D-15&BASINE 2.06 2.26 125 375 666 7.7 151 _mu__mzau 10" Type R Inlet
9 —m»m_z | 287 3.26 78 4.49 798 129 260 20' At-Grade Type R Inlet
10 _m_pm_z N + Flow-by DP-9 124 1.69 78 449 7.98 5.6 135 15' At-Grade Type R Inlet
Classic Consulting
CALCS-MSTR-WQCV.XLS Page 90f 32 10/3/2014
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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 1(100 Q5 Q(100
Point(s) Rniriouting CA(5) | CA{100) Tc G ) G A1) Inlet Size
1 _m» SIN J + Fiow-by DP-10 249 3.12 7.8 4.49 798 11.2 248 10' At-Grade Type R Inlet
12 _m>m_z K 243 2.1 7.5 4.54 807 1.0 224 20' At-Grade Type R Infet
14 _m»m_z F+BASINQ 314 353 13 291 6% 123 245 |20 AtGrade Type R Intet
BASIN G + Flow-by DP-11 + Flow-by DP " _
15 _ 12+ Flow-by DP-14 5.24 7.29 1.3 39 695 20.5 50.7 20' Sump Type R Intet
16 _mpm_z L 2.66 299 13 391 695 10.4 208 10' At-Grade Type R Inlet
17 _w>m_z H + Flow-by DP-16 1.98 2.75 13 391 695 78 19.1 10' Sump Type R Curb Inlet
19 _m>m_z NC-2 +BASIN D 216 241 6.1 484 880 10.4 20.7 15' Existing At-Grade Inlet
20 _mrm_z NC-1 + Flow-by DP-19 0.93 1.3 6.1 484 8.60 45 1.3 10" Exising sump median inlet
23 __u__um 22 +BASINM 208.22 3277 20.6 297 5.28 83.8 173.0 WINDERMERE TO POND
24 _m>m_z WS +BASIN CT 42.22 42,62 258 264 469 1M1.3 1997 OFF-SITE TO POND
25 _Dv.mw +DP-24 70.44 75,39 258 2.64 469 1857 3533 FILING 2 POND TOTAL IN
Developed o Marksheffel (Not
26 PIPE 23 : i | 2.64 469 ] ; 5
*EASING 280 L o8 74 28 Including Marksheffel Ditch)

Classic Consulting
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[JOB NAME. WINDERMERE

JOB NUMBER:; 2441.00

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
PipeRun | Contributing Basing | EQuivalent] Equivalent} Maximum | -\ | y400) | 5 | qq100)
pe 9 CAB) | ca(t00) Te Pipe Size*

1 DP-1 (Intercept.) 1.95 191 73 459 815 89 156 |24"RCP
2 __u__.._m 1+DP-2 4,65 5.26 78 4.49 798 20.9 419 30" RCP
Ja _Dﬁ.m 227 2.57 10.7 399 710 91 18.2 24" RCP
3b __uzum 2b+PIPE 3a 6.92 7.82 10.7 3.99 7.10 276 555 36" RCP
4 __u_uL 1.73 1.99 98 414 7.36 7.2 146  JEX. 24" RCP
5 POND RELEASE 0.16 1.38 108 3.98 7.01 06 98 24" RCP
6a DP-19 (intercept) 1.85 149 6.1 484 860 90 128 |ex 18 Rep
6b __u_vm 4 +PIPE 5 +DP-6 2.58 416 10.8 398 707 10.3 294 —m.vn 24° RCP
6c __u__um 6a +PIPE 6b 443 565 110 395 7.02 175 39.7 _mx 24° RCP
7 _v__u.m 6C + DP-20 5.36 6.97 11.0 395 7.02 21.2 489 _mx 30" RCP
g _%.“_ 80P .48 976 187 312 s | 24 | s41 Jwrrep
9 _Qu.m (Intercepted} 2.01 200 7.8 449 7.98 9.0 160 J24"RCP
10 __u__um 8+PIPES 10.49 11,76 18.0 309 550 324 64.7 36" RCP

Classic Consulting
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JOB NAME. WINDERMERE

JOBNUMBER:  2441.00

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
PipeRun | Contributing Basins mﬁ_%m_wa mm“ﬂu_mwz g&ﬁ:g © | woo) [ ae) | Qoo | o

1 {oP-10 (ntercepted) 0.95 1.07 78 449 798 43 85 J18"RCP
12 __u__um 11 +DP-11 (Intercapt.) 218 208 78 449 798 98 164 |o4"RCP
13 __u__um 10 +PIPE 12 1267 13.82 19.2 307 546 38.9 755 M42° RCP
14 _cn.: (Intercepted) 2.26 217 113 391 695 88 151  |24* RCP
15 _Eum 13+ PIPE 14 14.92 16.00 19.2 307 54 459 874 |42ReP
16 _on.s (Intercepted) 192 1.91 75 454 807 8.7 154  |24" RCP
17 _cn.a (Intercepted) 166 1.34 113 291 695 6.5 93 8" RCP
18 —_o_um 15 +PIPE 21 2214 26.03 194 306 544 67.7 1415 |60 RCP
19 _cv.a 5.24 7.9 13 391 695 205 507 |36"RCP
2 _cv.: 198 275 13 391 695 78 191 4" RCP
21 __u_uum 19 +PIPE 20 7.2 10.04 113 391 6.95 28.2 698 |42'RCP
2 _yum 16 +PIPE 17 + PIPE 18 25.73 29.29 197 34 540 78.1 1581 [e0" ReP
2 _U_u.mm POND RELEASE 1.22 17.21 258 264 469 32 806 _mﬁ RCP

Classic Consulting
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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 Sope  Velocity Te
{f) (R) (%) (fos) (min)
1 2.0 220 1.0% 1.2 0.5
b 3.0 60 1.0% 9.5 0.1
4 2.0 750 4.0% 14.4 09
8 3.0 300 3.0% 16.4 0.3
10 3.0 270 4.0% 18.9 0.2
15 35 250 4.0% 210 0.2
18 50 155 0.5% 94 03
22 5.0 490 0.5% 9.4 09
Classic Consulting

You created this PDF from an application that is not licensed to

PAGE 63
“V3/2014

print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATEDBY:  MAL
DESIGN POINT 1 100 YEAR FLOW
QUoo)] 262 I(100)| 82
DEPTH| 052 Fr| 168 Inletsize ? L{i)=| 15
SPREAD| 195 Ll 253 fLi<L@2)thenQi=| 16
CROSSSLOPE|  20% L 152 IfLi>L@2)thenQi=| 16
STREET SLOPE|  15% L@)| 542 FB=] 11
CAleqv.)s] 1.31
5 YEAR FLOW
QB)| 131 iG] 46
DEPTH|  0.42 Frf 160 inletsize ? L()=] 15
SPREAD| 148 Ly 184 fLi<L@2)thenQi=] 11
CROSSSLOPE| 2.0% L@ 109 FLi>L{2)thenQi=| 9
STREET SLOPE|  1.5% L@ 389 FB=| 4
CAlegv.)s] 090
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JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT 2
Total Flow: Q = 12 cfs
Qg = 27¢cfs
Maximum allowable ponding depth at sump:
Ds = 0.50
Din = 0.67 (dmax)
Qi = 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 PAGE 65
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Clogging Factor
Li (1.25)
5-Year Event: 4
100-Year Event: 8
INSTALL A PUBLIC 10

n

JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT 3
Total Flow: = 9 cfs
Qg =  18cfs
JMaximum allowable ponding depth at sump:
= 050
Dio = 067 (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 D-10-R INLET TO ACCEPT BOTH 5YR &

100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.

Classic Consulting

PAGE 66
V32014

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



http://www.novapdf.com

JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT 4
Total Flow: Q = 7 cfs
Qi = 15 cfs
{Maximum allowable ponding depth at sump:
D5 = 050
Dio = 067 (dmax)
Q = 1.7(Li+1.8{W))(dmax + w/12)*1.85
Clogging Factor = 1.2
Li(1.25) = Length of inlet opening
5-Year Event: 4 foot inlet required
100-Year Event: 4 foot inlet required
EXISTING 8 FT TYPE R INLET TO ACCEPT BOTH 5YR &
100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.
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JOB NAME: WINDERMERE

EXISTING | 25

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:
Ds = 050
Dio = 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

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: Q = 8 cfs
Qo = 15 cfs

|Maximum allowable ponding depth at sump:

Ds = 0.50
Dio = 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: 6 foot inlet required
EXISTING 10 FT TYPE R INLET TO ACCEPT BOTH 5YR &

100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.

PAGE 69
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JOB NAME. WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT 9 100 YEAR FLOW
Q(100)| 26.0 1{(100) 8.0
DEPTH| 0.44 Fr 2.63 Inlet size ? L{i) = 20
SPREAD 15.5 L(1)] 314 If Li < L(2) then Qi = 17
CROSS SLOPE 2.0% L) 189 fLi>L(2)thenQi=| 16
STREET SLOPE 4.0% Li3)| 673 FB=] 10
CAlegqv.)s] 125
5 YEAR FLOW
Qs 129 I(5) 45
DEPTH 0.36 Fr] 249 Inletsize ? L(i)s| 20
SPREAD| 11.8 L(1)| 226 fLi<L(2)thenQi=| 11
CROSS SLOPE 2.0% L(2)} 136 IfLI>L(2) then Qi = 9
STREET SLOPE|  4.0% Li3)| 484 B=[ 4
CAlegv.s] 085
Classic Consulting PAGETO
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[IoBNAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATEDBY:  MAL
DESIGN POINT 10 100 YEAR FLOW
Q(o0)| — 135 I(100)] 80
DEPTH|  0.36 Frl 248 Inletsize ? L(i)=| 15
SPREAD| 115 L)l 220 WLi<L2)thenQi=| 9
CROSSSLOPE|  2.0% L) 132 HLi>L@2)thenQi=| 9
STREET SLOPE|  4.0% LE) 471 FB=[ 5
CAleqv.)s| 062
5 YEAR FLOW
Q) 56 B 45
DEPTH| — 0.8 Fi| 228 Inletsize ? L(i)=[ 15
SPREAD| 78 L[ 136 IfLi<L@2)thenQi=| 6
CROSSSLOPE|  2.0% )| 82 fLi>L(2)thenQi=| 4
STREET SLOPE[  4.0% LE)| 292 FB=| 1
CAleqv)e| 029

PAGE 71
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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 ((100) 8.0
DEPTH 0.44 Fr] 263 Inlet size ? L(i) = 10
SPREAD 155 L) 314 If Li < L(2) then Qi = 8
CROSS SLOPE 2.0% L(2)) 189 If Li > L(2) then Qi = 12
STREET SLOPE 4.0% L3)| 673 FB= 17
CAfeqv.)=] 2.12
5 YEAR FLOW
Q(5) 1.2 I(5)| 45
DEPTH 0.34 Fr| 245 Inletsize 7 L{i) = 10
SPREAD 108 L)} 203 If Li < L(2) then Qi = 6
CROSS SLOPE 2.0% L2 122 If Li > L(2) then Qi = 6
STREET SLOPE 4.0% L(3)] 434 FB = 6
CAleqv.)=] 1.26
Classic Consulting PAGE 72
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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) 237 If Li < L(2) then Qi = 19
CROSS SLOPE 2.0% L(2)] 143 i Li>L(2) then Qi= 15
STREET SLOPE 1.5% L@3)] 509 FB= 7
CA(eqv.)=| 086
5 YEAR FLOW
Q)| 1.0 I(5) 4.5
DEPTH| 0.40 Fr| 158 Inlet size ? L(i)= 20
SPREAD 138 L(1)| 167 i Li<L(2) then Qi= 13
CROSS SLOPE 2.0% L) 100 If Li > L(2) then Qi = 9
STREET SLOPE 1.5% L@3) 357 FB = 2
CAfeqv.)=| 0.50

PAGE 73
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JO8 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| 044 Fr| 263 Inletsize ? L()=| 20
SPREAD| 155 L) 314 FLi<L@2)thenQi=| 16
CROSS SLOPE 2.0% L(2) 189 If Li > L(2) then Qi = 15
STREET SLOPE 4.0% L3) 673 FB= 9
CAleqv.)=| 136
5 YEAR FLOW
Q(5) 123 I(5) 39
DEPTH[ 035 Fri| 247 Inletsize ? L(i)=| 20
SPREAD| 113 w214 fLi<L{2)thenQi=| 11
CROSSSLOPE|  2.0% L) 129 fLi>L@2)thenQi=[ 9
STREET SLOPE 4.0% L(3) 459 FB= 3
CA{eqv.)=| 0.89
PAGE 74
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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
Qoo = 51 cfs
Maximum allowable ponding depth at sump:
Ds = 0.50
Dio = 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
5-Year 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.

PAGE 75
V372014
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[JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATEDBY:  MAL
DESIGN POINT 16 100 YEAR FLOW
Qoo 208 I(100)] 69
DEPTH| 048 Fr| 165 Inletsize ? L(i)=| 10
SPREAD[ 175 L 222 fLi<L(2)thenQi=[ 9
CROSSSLOPE|  2.0% L@)| 134 Li>L@)thenQi=[ 11
STREET SLOPE[  15% L3)| 476 B[ 11
CAleqv.)s] 164
5 YEAR FLOW
a5 102 5] 39
DEPTH| 038 Fr| 155 Inletsize ? L(i)=| 10
SPREAD| 128 Ly 152 fLi<L(2)thenQi=| 7
CROSSSLOPE| 20% L) 9.2 fLi>L{2)thenQi=| 6
STREET SLOPE|  15% L@)| 327 FB=| 4
CAfeqv.)s] 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
Qo = 19¢fs
Maximum allowable ponding depth at sump:
D5 = 0.50
Do = 067 (dmax)
Qi = 1.7(Li+1.8(W))(dmax + w/12)*1 .85
Clogging Factor = 1.25
Li(1.26) = 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
DATE: 10/03/14
CALCULATED BY: MAL
|DESIGN POINT 19 100 YEAR FLOW
Q(100) 20.7 1(100) 8.6
DEPTH 037 Fr 2.50 Inlet size 7 L(i}= 15
SPREAD 120 L) 231 If Li < L{2) then Qi = 13
CROSS SLOPE[  2.0% L@ 139 If Li > L(2) then Qi = 13
STREET SLOPE|  4.0% L@3)| 496 FB=] 79
CAleqv.e[ 091
5 YEAR FLOW
Q(5) 104 I({5) 48
DEPTH 0.29 Fr 232 Inlet size ? L(i)= 15
SPREAD 8.3 L 147 If Li < L(2) then Qi = 1
CROSS SLOPE[  2.0% L(2) 8.8 If Li > L(2) then Qi = 8
STREET SLOPE|  4.0% L@3)| 315 FB=[ 27
CAf{egv.;"] 055

Classic Consulting PAGE 78
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5-Year Event:

100-Year Event:

EXISTING

Clogging Factor
Li (1.25)

10

JOB NAME: WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/03/14
CALCULATED BY: MAL
DESIGN POINT 20
Qs = 5 cfs
Quoo = 11 cfs
Maximum allowable ponding depth at sump:
Ds = 050
Dio = 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 TYPER INLET TO ACCEPT BOTH 5YR &

100 YR DEVELOPED FLOWS AT THIS DESIGN POINT.

Classic Consulting
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Dzﬁc\)r\ an)r QO - D%

Worksheet for Gutter - S5yr

Project Description

Solve For

Input Data . -
Channel Slope
Discharge

Gutter Width
Gutter Cross Slope
Road Cross Slope

Roughness Coefficient
Results
Spread

Flow Area

Depth
Gutter Depression

Velocity

0.02800 fuft
33.80 s
200 f
0.08 fuft
0.02 fit
0.013

2007
4.15
0.53
0.13
8.14

ERE )

=4

11/18/2014 4:13:31 PM

Bentley Systems, Inc. Haestad Methods SolBtiatidiaRiwMaster V8| (SELECTserles 1) [08.11.01.03]

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

Page

1of 1
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Dggaf\ e 20- DS

Worksheet for Gutter - 100yr
ey v T R s, YA 2y e e - : i U U
Project Description e B " N ol W T
Solve For Spread
inputBata B LT
Channel Slope 0.02800 ft/ft
Discharge B84.50 s
Gutter Width 200
Gutter Cross Slope 0.08 wh
Road Cross Slope 0.02 wHh
Roughness Coefficient 0.013
B —— = P (R oy
Results . P =S okdest
Spread 2867 #
Flow Area 8.34 fi2
Depth 070 ft
Gutter Depression 013 #
Velocity 10.13 fUs

Bentley Systems, Inc. Haestad Methods SolBvotieflswMaster VBI (SELECTseries 1) [08.11.01.03]
11/18/2014 4:15:35 PM 27 siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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FILING NO. 1-
FULL SPECTRUM EDB FINAL DESIGN

el
OONSTTTING -
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T
Ll

> 1} ] = - L 1

17 . e = e e T R Py

- Design P ura Form: Extended Detention Basin (EDB)
4

: Designer: M.Larson

L Company: Clasaic Consulting

: : Data: October 4, 2014

F | Project: Windermers

7 Location: FILING ND. 1 POND

"

1. Basin Storage Volume

':_i ¥, ‘:‘)‘-.

A) Describa means of providmg energy dissipation at concentrated
inflow locations:

= i
LI )

A) Effactive Imperviousness of Tributary Area, |, L= 733 %
T
o
] B) Tributery Area's impenviousness Ratio (i = 1,/ 100 ) is 0.733 %"
b 4 i
,"‘*i C) Contributing Watershed Area Area = 10.870 Bc =
2 7Y
. o D) For Watersneds Outside of the Denver Region, Depth of Average = 042 in ol
o Runoff Producing Storm &
- hoose One %’
e E) Design Conospt B
| {Select EURV whan also designing for flood control) O water Quaity Capture Volume (WQCV) o
- @ Exess Urban Runaff Volume (EURV) Rl
.’lk %
= v B
vy | F) Design Volume (1.2 WQCV) Based on 40-hour Drain Time Voesion= 0.318 acft ;ﬁ
['.a" {(Voesion = (1.0 (091 * - 1.18° F+0.78 * 1)/ 12 * Area* 1.2) T
M gl
r' G) For Watersheds Outside of the Denvar Region, Voeson omven= 0.308 acft é‘
[:-i-' Water Quaity Capturs Velume (WQCV) Design Votume i
:::;h (Vwocv orer = (d"(VoesiedD 43))
. H) User Input of Water Quality Captura Volume (WQCV) Design Voiume Voeson user™ ac-ft
"i: (Oniy it & dfferent WQCY Design Volume is desired)
h CNOOSE N —
E; I) Predominant Watershed NRCS Soil Group S
> @8
Ocip
J) Excess Urban Runoff Volume (EURYV) Design Volume
For HSG A: EURVA = (0.16878i - 0.0104)"Area EURV = 0.883 ac-1
For HSG B EURV, = (0.1178i - 0.0042)"Area =
For HSG C/D: EURV g = (0.1043i - D.0031)"Area
2. Basin Shape: Length to Width Ratio L:Ws= 2.0 1
(A basin lgngth to width ralio of at least 2.1 will improve TSS mduction.)
3. Basin Side Slopes
A) Basin Maximum Side Slopes Z= 3.00 fif 4
(Honzontal distance per unit vertical, 4.1 or Natter praferred) DIFFICULT TO MAINTAIN, INCREASE WHERE POSSIBLE
4 Inlet Concreta box forebay I
|

PAGE 83
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Sheet 2 of 4 {4,

Designer: M.Larson
Company: Classic Consulting
Datn: October 4, 2014
Project: Windermere
Location: FILING NO. 1 POND
5. Forabay
A) Minmimum Forebay Volume Vi = 0.008 ac-ft
(V= 3%  of the WQCV) -
B) Actusl Forebay Volume V= 0.008 ac-it
C) Forebay Depth D= 18.0 in ET
{Dr=__ 18 inch maximum}) i
D) Forebay Discharge %‘1
i) Undetained 100-year Peak Discharge Cim= 57.00 ofs ic
ii} Forebay Discharge Design Flow Qp= 1.14 cfs i
Qe =0.02" Qo) B
il
E) Forebay Discharge Design Choose One 1 pee
O Berm With Pipe {Mow too small for berm w! pipe) i
@ wall with Rect. Nokch \
O Wail with V-Notch Weir
=y Dnsonarge Foe SiCE STreTwT 3-rchas Zacuaras Th = r
G} Rectangutar Notch Widih Calculated Wy = 58 n
Choose One
8. Trickie Channal ®
<t A) Type of Trickia Channel © Sot Botom
F) Skope of Trickle Channal 5= 0.0100 Rift
7. Micropool and Outlet Structura
A) Depth of Micropool (2.5-feat minimum) Du = 25 ft
B\ Surface Area of Microoool (10 f* mmimurm) Au=__ 107 sqft
C) Oullet T
.3-‘ ) s Choose One
¢, ® Orifice Plate
L © Other (Destribe):
B!
Lo
<]
5 D) Depth of Dasign Volume (EURV or 1.2 WQCV) Based on the Design H= 7.00 feat
t; Cancapt Chosen Under 1.E.
: E) Volume to Drain Over Prescribed Time EURV=_ . 0.823 ac
A F) Drain Time To= 72 hours
3??_ (Min T, for WQCV= 40 hours: Max Tg for EURY= 72 hours)
L
% G) Recommended Maximum Outiet Area per Row, (Aq} A= 0.47 square inches
P
Bk H) Onfice Dimensions:
i) Gircular Orifice Diameter of
) Whdth of 2* High Rectangutar Onlice
r: : 1) Number of Columns
e
[y J) Actusl Design Outlet Area per Row (Ag)
g K) Number of Rows (nr)
2 L) Total Outiet Aras {Ay)
b
-~ M) Deptn of WOCV (Hwacv)
? (Estimate using actual stage-area-volume retationship and Vwacw)
N) Ensure Minimum 40 Hour Drain Time for WQCV

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

8. Initial Surcharge Volume

A} Depth of Initial Surcharge Volume
{Minimum recommended deptn is 4 nches)

B} Minimum Initial Surcharge Volume
(Minimum volums of 0 3% of the WQCV)

C) Initial Surcharge Pravided Above Micropool

3.4

357

i

TR

9. Trash Rack

A) Type of Water Quality Orifice Used

B} Water Quality Screen Open Area: A, = 38.5%(e® ™%)"A,
C) For 2", or Smaller, Clrcular Opening (See Fact Shest T-12):

1} Width of Water Quality Screen and Concrate Opening (Wpews)

ii} Height of Water Quality Screen (Hs)

ii) Type of Screen, Describe if "Other”

# Far 27 mign Reclanquiar Qoenina
MR O ZEcapguiac Soemng ey
WY sAegun o Waner Juaiity Screen J02mg (W ogeneg!
ay Feignt of ‘Nater Quaty Screen (H-a)

wy Type of 3creen Descnbait 'Othar’

v) Cross-bar Spacing

vi) Mimmum Beanng Bar Sz

Choose Qne

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

A= 333 square inches

Wopenrg = 12.0 i

Hie = 1120 inches

Choose One
@ 5.5, Well Screen with 60% Open Area®
O Other (Describe):

ST,

L meres
Moperra = A

H-s - g bl

O aluminum Amuco-Klemp SR Sesies (ar equal)

Choose One
[0 Other (Describe):

PAGE 85
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-

(Hortzontal distance per unil vartical, 4:1 or fiatter prefamed)

S . e S o P A - S O S Vi . Y e e R e
Design Procedure Form: Extended Detention Basin (EDB) H%
Sheet 4 of 4 i
Designar: M.Lamson
Company: Claasic Consulting
Data: October 4, 2014
Project: Windermers 3
Location: FILING NO. 1 PORD : é
g
10. Overflow Embankmant ﬁ
£
A) Describe embankmant protaction for 100-year ena greater overtapping! ,.;.:,
R
;:
£
B) Siope of Ovarflow Embankment Zg= 4.00 " £,;_i

R, o
£

1. Vegetation

Chooss Ong =
QO trigated
@ not Irrigated

L
TN
Pl e

e

i 12, Accass

A) Describe Sediment Remaval Procaduras

Notes:

PAGE 86

7 14,3:08 PM

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



http://www.novapdf.com

JOB NAME. WINDERMERE
I JOB NUMBER: 2441.00

DATE: 10/04/14

CALCULATED BY: MAL
|l FILING NO. 1 POND - EURV (TOP OF BOX)
POND SIZING WITH PONDPACK EQUATION:
|l\ISERT POND DESIGN SIZE INFO: (RED)
— POND ELEVATION : | [ AREA (BTM to TOP):
I' (from lowest to highest) 6562.50 - acres
6562 50 - - acres
8562.50 435 0.01 acres
I' 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
u 6570.00 8,219 0.19 acres
. acres
- acres
“ - acres
= acres
1
PRELIMINARY SIZE: I
VOLUME = 1/3{(EL2-EL1)*(A1+A2+((A1*A2)*.5))} CUMMULATIVE
| VOLUME:
- AC-FT from 6,563 to 6,563
- AC-FT from 6,563 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
I 028 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 - 0.90
| - AC-FT from - to - 0.90
- AC-FT from - to - 0.90
- AC-FT from - to - 0.90
*SIZING IS FOR PRELIMINARY PURPOSES ONLY.
|
POND DEPTH POND VOLUME SURFACE AREA
(FT) AC-FT CF (SF)
4 0.90 = 39,404 9,851
l 6 0.90 = 39,404 6,567
8 0.90 = 39,404 4,925
10 0.90 = 39,404 3,940
L
PONDSIZE-filing 1-eurv OF Copy of DetentionPonds.xls  10/4/2014 3:11 PM pAGESPF 5
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[ JOB NAME. WINDERMERE
JOB NUMBER: 2441.00
DATE: 10/04/14
L CALCULATED BY: MAL

NSERT POND DESIGN SIZE INFO: (RED)

FILING NO. 1 POND - VOLUME TO SPILLWAY

POND SIZING WITH PONDPACK EQUATION:

| ~ POND ELEVATION : [ AREA (BTM to TOP):
(from lowest to highest) 6562.50 " acres
6562.50 - - acres
| 656250 435 0.010 acres
6562.83 488 | 0.011 acres
6564.00 4247 | 0.098 acres
I 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
I
PRELIMINARY SIZEI
VOLUME = 1/3{(EL2-EL1)*(A1+A2+((A1*A2).5))} CUMMULATIVE
I VOLUME:
- AC-FT from 6,563 to 6,563
- AC-FT from 6,563 to 6,563 -
I 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
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
022 AC-FT from 8,570 to 6,571 1.12
I - AC-FT from 6,571 to - 1.12
- AC-FT from - to - 112
- AC-FT from - to - 1.12
I *SIZING IS FOR PRELIMINARY PURPOSES ONLY,
| VOLUME = =& 4112 TACZET
APPROXIMATE SURFACE AREA REQUIREMENT |
| [POND DEPTH POND VOLUME | SURFACE AREA
(FT) AC-FT CF__ (SF)
4 1712 ]| = | 48,873 12,218
l 6 1.12 = 48 873 8,146
8 1.12 = 48 B73 6,109
10 1.12 = 48,873 4,887
|
PONDSIZE-filing 1-SPILLWAY OF Copy of DetentionPonds. 18(4/2014 3:11 PM PAGERDF 5
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FILING NO. 1 - 5 YEAR

Project Summary
WINDERMERE -
THe FILING NO. 1
Engineer MLARSON
Company CCES
Date 10/3/2014
Niotis WINDERMERE - FILING NO. 1
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 Page 10of 5
‘Watertown, CT 06795 USA +1-203-755-1666
PAGE 89
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Table of Contents

Master Network Summary 2
PO Level Pool Pond Routing
1(IN) Summary .
Modified Rational
FIL-1 4
Hydrograph
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FILING NO. 1-5 YEAR
Subsection: Master Network Summary

Catchments Summary
Labed Scenario Retum Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
| FIL-1 | Base | 5| 0.617 | 0.180 | 20.50 |
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
|01 | Base | 5| 0.607 | 0.550 | 0.63 |
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 5 0.619 0.200 20.50 (N/A) (N/A)
PO-1 (OUT) | Base 5 0.607 0.550 0.63 6,568.19 0.599
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
FILING-1-Syear,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
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FILING NO. 1-5 YEAR

Subsection: Level Pool Pond Routing Summary

Label: PO-1 (IN)

Infiltration

Infiltration Method .
(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 6,562.50 ft
Volume (Initial) 0.000 ac-ft
Flow {Initial Outlet) 0.00 ft3/s
Flow (Initial Infilration} 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours

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

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 20.50 ft3/s Time to Peak (Flow, In) 0.200 hours
Flow (Peak Outiet) 0.63 ft3/s Time to Peak (Flow, Qutlet) 0.550 hours
Elevation (Water Surface,

Peak) 6,568.19 ft

Volume {Peak) 0.599 ac-ft
Mass Balance (ac-it)

Volume (Initiaf) 0.000 ac-ft

Volume (Total Inflow) 0.619 ac-ft

Volume (Total Infiltration) 0.000 ac-ft

Volume (Total Qutlet

Outflow) 0.607 ac-ft

Volume (Retained) 0.010 ac-ft

Volume (Unrouted) -0.002 ac-ft

Error (Mass Balance) 0.3 %

FILING-1-5year.ppc
101412014

Bentjey Systems, Inc. Haestad Methods Solution
Center
27 Siemen Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51}
Page 3of 5
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Subsection: Modified Rational Hydrograph

Label: FIL-1

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

FILING NO. 1 -5 YEAR

Modified Rational Method

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

10.870

Frequency C Coeffident € Adjustment € Coefficient Intensity Area
(years) Factor (Final) (in/h) (acres)
5 1.000 1.000 0.650 2.878
Peak Discharge 20.50 ft3/s
Time to Peak 0.300 hours
Hydrograph Volume 1.214 ac-ft
HYDROGRAPH ORDINATES (ft2/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.
Time Aow Fow Fow Flow Flow
(hours) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
0.050 342 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)

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

Bentley Systerns, Inc. Haestad Methods Solution

Center

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

Flow (Peak)

(ft3/s)
20.50

Bentley PondPack V8i

[08.11.01.51]
Paged4af 5
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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 Sclution Bentiey PondPack VEi
FILING-1-5year.ppc Center [08.11.01.51]
10/4/2014 27 Siemon Company Drive Suite 200 W Page5o0f 5

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

Project Summary

Tite " HLING N
Engineer MLARSON
Company CCES
Date 10/3/2014

WINDERMERE - FILING NO. 1

Notes 100 YEAR POND ROUTING W/ STORMWATER QUALITY
Bentiey Systems, Inc. Haestad Methods Solution Bentley PondPack VBi
FILING-1.ppc Cenler {08.11.01.51]
101412014 27 Siemon Company Drive Suite 200 W Page 1of 5

Watertown, CT 08795 USA +1-203-755-1666
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100-YR - FILING NO. 1
Subsection: Master Network Summary

Catchments Summary
Label Scenario Retum Hydrograph Time to Peak Peak Flow
) Event Volume (hours) (ft3/s)
(years) (ac-ft)
[ FIL-1 | Base | 100] 1.126 | 0.180 | 46.07 |
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Fow
Event Volume (hours) {f3/s)
(years) (ac-ft)
[0-1 | Base | 100 1.063 | 0.450 | 9.77 |
Pond Summary
Label Scenario Retum Hydrograph Timeto Peak  Peak Fow 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 (OUT) | Base 100 1.063 0.450 9.77 6,570.61 1.043
Bentiey 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 20of 5
Watertown, CT 06795 USA +1-203-755-1666
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100-YR - FILING NO. 1

Subsection: Level Pool Pond Routing Summary Return Event: 100 years
Label: PO-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 (Initial Infilration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft¥/s
Time Increment 0.050 hours
Inflow/Qutflaw Hydrograph Summary
Flow (Peak In) 46,07 ft3/s Time to Peak (Flow, In) 0.200 hours
Flow (Peak Outlet) 9.77 ft¥/s Time to Peak (Flow, Outiet) 0.450 hours
Elevation (Water Surface,
Peak) 6,570.61 ft
Volume (Peak) 1.043 acft
Mass Balance {ac-ft)
Volume (Initial) 0.000 ac-ft
Volume (Total Inflow) 1.130 ac-ft
Volume (Total Infiltration) 0.000 acft
Volume (Total Outlet Y
Outfiow) 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 Sojution Bentley PondPack VBi
FILING-1.ppe Center [08.11.01.51]
10/4/2014 27 Siemon Company Drive Suite 200 W Pagedof 5

Watertown, CT 06795 USA +1-203-755-1666
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7100-YR - FILING NO. 1

Subsection: Modified Rational Graph Return Event: 100 years
Label: FIL-1 Storm Event: CO SPRINGS - 100 Year
Method Type Method T
Time of Puration (Modified
Rational, Critical) 0.300 hours
A Notto
Scale

v

Time

(1] 2]

Time of Concentration Time of Duration (Modified

(Modified Rational, Composite) %180 hours  Rational, Critical) 0.300 hours

Intensity (Modified Rational, p Intensity (Modified Rational,

Peak) 7.109 infh Critica) 5.680 in/h

Flow (Modified Rational, Peak) 57.66 ft/s Fic_m{vu| (Modified Rational, 46.07 f3/s

Critical)
(3]

First Outflow Breakpoint

(Modified Rational, Method 0.379 hours

n

Flow (Medified 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 R/s

Bentley Systemas, Inc. Haestad Methods Solution Bentley PondPack V8i

FILING-1.ppc Centsr [08.11.01.51]
10/4/2014 27 Siemon Company Drive Suite 200 W Pagedof §

Watertown, CT 06785 USA +1-203-755-1666
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100-YR - FILING NO. 1
Index

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

Master Network Summary...2

P

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

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

Watartown, CT 06795 USA +1-203-755-1666
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FILING NO. 2 -
FULL SPECTRUM EDB PRELIMINARY DESIGN

L 5
CLASSIC
CONSULTING

. D . . . . URVEYORS
You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com) ———
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M S PRS- G S Ay P it - AR _’--U_

Design Procedure Form: Extended Detention Basin (EDB) &

Shoet 1 of 4 |5
Denigner: M_Larson f
i

Company: Classic Conaulting N
Date: October 4, 2014 &
Project: Windermare i,
Locatlon: FILING NO. 2 REGIONAL FACILITY Ay
E'Er.

1. Basin Storaga Voluma E
A) Effective Imperviousness of Tributary Area, |, [ 454 % Ei

8) Tributary Area's Imperviousness Ratio (i = I,/ 100 ) i= 0.454 Er:

C) Contnbuting Watershed Area Area = 132 860 ac Z‘l

D) For Watersheds Outside of the Denver Region, Depth of Avarage gz 0.42 in
Runoff Producing Storm 4
Choase One g

E) Design Concept 8

(Select EURY when also designing for fioad control) O water Quality Capuure Valume (WQCV) Z

® excess urban Runaff Volume (EURV) ft:u

=

F) Design Volume (1.2 WQCV) Based on 40-hour Drain Time Voesion® 2.577 acft
(Voesign = (1.0°(0.81° - 1,18 ¥+ 0.78* 1) /12 - Area * 1.2)
G) Far Watersheds Outside of the Denver Region, VEsion oTHER™ 2518 ec-ft
Water Quality Ceptura Volume (WQCV) Design Volume
{Vwocy onuen = (da*(Vpesisn/0.43))
H) User Input of Water Quality Capture Volume (WQCV) Design Volume Voesouuser® ac-ft
{Cnly ff 2 dfferent WACV Design Volume is desired) =
Choose One = L{,
I} Predominant Watershed NRCS Soll Group o Q_’.,
@s !s_.'-:
Oc/o e
BE
J) Excess Urban Runoff Volume (EURV) Design Volume n
For HSG A: EURWVA = (0.1878i - 0.0104)"Area EURV = 65.548 ac1t o
For HSG B; EURWVy = (0.1178i - 0.0042)"Area 'c?
For HSG C/D: EURVep = (0.10431 - 0.0021)"Area ‘f-:'
&
:v
2. Basin Shape: Length to Width Ratio Liws 20 i1 :
{A basin length to width ratio of at least 2:1 will improve TSS reduction,) Eg‘s
3. Basin Side Siopes e
"
A) Basn Maximum Side Siopes z= 4.00 arm &

(Hortzontal distance par unit vertical, 4:1 or fiatter prefemed)

AT

Forebay wilh depressed bottom and ripreép berm.

4, Injet
m 5
A) Descnibe means of providing energy dissipation &l concantrated ijé
inflow locations:
: T e T T o e e T 4 A
PAGE 102
T4, 307 PM
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3

=T ™
e N P o

%3 e

(Estimate using actual stage-grea-volume relationship 8nd Viwecy)

N) Ensure Minimum 40 Hour Drein Time for WQCV

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

2 i P, s oo AP e et ‘E Sl ] DA 4;
3 Design Procedure Form: Extsnded Detention Basin (EDB) EE
& Sheot 2 of 417
" Designer: M.Larson ]
5 Company. Classic Consulting ; ﬂ
‘| Date: October 4, 2014 ‘“
] Location: FILING NO. 2 REGIONAL FACILITY 3
= {ﬂ
. o
i 5 Forebay i
s, %e#
3 A) Minimum Forebay Volume Vius = 0.063 ac-n e
i (Vaen= 3% of the WaCV)
% = =
‘1 B) Aciuel Forabay Volume Ve = 0.070 ac-ft
3
S C} Farebay Depth D = 18.0 n
1 (Ds=__ 30 inch meximum)
-
- D) Forobay Discharge
By
) i) Undetained 100-year Peak Discharge Qu=___ 19070 cfs
|
gf ii} Forebay Discharge Design Flow Q= 3.99 cfs
™ {Qp = 0.02" Qygq)
M
;.:. E) Forebay Discharge Design Chics Do
8 QO Berm with Pipe
Ezi @ wall with Rec. Notch
Py © Wall with V-Nateh Wesr
bA
i = TisCrange Fige m2g munmem dancras; Zacusien e = n
5; ) Rectangular Notch Width Calculated W, = 11.4 in
e
E Chogse One
';"—;." 6. Trickle Channel ® Conrete
‘g A) Type of Trickie Channel O soft Battom
i
ES
| F) Siope of Trickle Channel 5= 0.0050 nin
b
o] 7. Micropool and Outiet Structure
3 A) Depth of Micropool (2 5-eat minimum) = 25 fi
a B) Surface Area of Microoool (10 A minimum) Ay= 1000 sqf
P C) Qutiet Type -
& @ Orifice Plate
5'51 O Other (Deseribe):
4
.rs-
- 4
D) Depth of Design Voluma (EURV or 1.2 WQCV) Based on the Design H= 5.50 feet
éJ Coneapl Chosen Under 1.E.
B E) Velume to Drain Over Prescribed Time EURV=__ '6.548 scft
i F F) Drain Time To= 72 hours
- {Min Tp for WQCV= 40 hours; Max Tp for EURV= 72 hours)
3 G) Recommended Maximum Outiel Area per Row, (As) A= 3.73 square inches
" H) Orifica Dimensions: o
#) ) Circular Orifice Diameter or Deme= ___1-1/2 __inches
e w) \Width of 2° High Reclangutar Onlice Mames = .. INches
. ) Number of Columns ne__ " 2 number
[ J) Actual Design Outiet Area par Row (A,) Ag= 353 . square mches
E
8 -
F‘-_ K} Number of Rows (nr) m=__ 18 - number
Y e
¥3 L) Total Qutist Area (Ag} Aa = - 583 . . squameinches
- | M} Depth of WQCV (Hwocv) Hwacy = faet

PAGE 103
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g Design Procedure Form: Extended Detention Basin (EDB) ko
by F
.i Shoot 3 of 4 /=1

?f_li Designer: M.Larson
n Company: Clasaic
= Data: October % %1?

Projoct: Windermere

/1 Location: FILING NO. 2 REGIONAL FACILITY
. 8 initial Surcharga Volume £
% | 3
i A) Depth of Inial Surcharge Volume Ds = 40 in r‘;
-] {Minémum recommended depth is 4 inches) }.
(¢ .
fd B) Minimum Initial Surcharge Vatume Vg = 280.7 aft f}{-
; (Mmimum velume of 0.3% of the WACV) i

=
;‘ C) Inial Surcharge Provided Above Micropool V= 3133 att t ;éf
i
= iy
| 9 Trash Rack . 25
i @ Greutar (up o 2" diameter) =3

Ny 2
ji A} Type of Water Quality Onfice Used O Rectangular (2" high) §

e ;'.'

'ﬁ B) Water Quality Screen Open Area: A, = 38 5°(e "™ 1Ay A= 1,047 squere inches Eg
i3

i C) For 2", or Smalier, Clrcular Opening (See Fact Sheet T-12) i

o o
1 i) Width of Water Quasty Screen and Concrats Opening (Wopsrg) Woparg = 350 inches o

fo 3
[y i) Heignt of Water Quality Screen (Hm) Hm = 84.0 nches

Choose One
ii) Type of Screen, Descrbe if “Other” © 5.5. well Screen with 60% Open Area®
O oxner (Descrive):
3¢ Fof I -uon Reciangular Opening
1 Aigth 21 Fecianguial SR Koy W LS
) MWIGTN 90 WNELEr Cuaily 3creen JDenng 'V e M e = a1
nj HEgnt e vater Jualty Screen iH-q) =g = I
wi Type i Screen Descnbe it "Olner” Chocse One
O Aluminum Amico-Klemp SR Serles (or equal)
O Crher (Describe):

"_.::1 W Cross-bar Spacing inches
3

% W1 Minimum Beanng Bar Sie
14

1

I.ﬁ_ ,=F=:,_F!".‘p?'.“'_—:.-‘._ e A A O LT O

B emaaem s Ama EE L A e e

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

Design Procedurs F

Detertion Basin (EDB}-

Designer: M.Larson
Company: Classic Consulting
Date: October 4, 2014
Project: Windermers
- Location: FILING NO. 2 REGIONAL FACILITY
i
g 10, Overflow Embankment
nt Wi
i':q' A) Describe ambankment protection for 100-year and greater ovenopping: ':E-
e 29
i e
5
:_Z. B) Siope of Overfiow Embankment Zeg= 4.00 nin E.—"-
b3 {Honzontal distance per unut vertical, 4:1 or flatter prefermed) ,‘1::;
£ i
2 2
E}} Choase One ?z.-'
By 11. Vegetabon b
i © 1mgated i3
E‘F;‘, @ Mot Irmigated it
:\:‘-c v
=3
';[‘-" 12, Access

A) Describa Sediment Removal Procedures

UD-BMP_v3_01-filing-2.xIs, EDB

g

PAGE 105
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JOB NAME:

WINDERMERE

JOB NUMBER;

2441.00

DATE,

10/04/14

CALCULATED BY:

MAL

FILING 2 - EURV (TOP OF BOX)

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 4,724 0.11 acres
6572.00 7.502 0.17 acres
6574.00 49737 1.14 acres
6576.00 135,006 3.10 acres
6576.50 153,596 353 acres
E 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
164 AC-FT from 6,576 to 6,577 6.98
- AC-FT from 6,577 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
- AC-FT from - to - 6.98
*SIZING IS FOR PRELIMINARY PURPOSES ONLY.
VOLUME = £ a507E6:
PPROXIMATE SURFACE AREA REQUIREMENT |
POND DEPTH POND VOLUME | SURFACE AREA
(FT) AC-FT CF (SF)
4 6.98 = 75,880
6 6.98 = HHHEHHE 50,653
8 6.98 = FHHHHHE 37,990
10 6.98 = THERHR 30,392
PONDSIZE-filing 2-eurv OF Copy of DetentionPonds.xis ~ 10/4/2014 3:11 PM pace o8 ®
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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 hig hest) 6571.00] - acres
6571.00 4724 | 0.108 acres
6572.00 7,502 | 0.172 acres
6574.00 49737 | 1.142 acres
6576.00 135,006 | 3.099 acres
6578.00 198,782 | 4563 acres
6579.00 216,813 | 4.977 acres
- acres
- acres
l - acres
- acres
- acres
I
PRELIMINARY SIZEI
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 |
I 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 = FiFi5iE7:605/ACIET
_
“"PPROXIMATE SURFACE AREA REQUIREMENT |
| POND DEPTH POND VOLUME SURFACE AREA
(FT) AC-FT CF (SF)
4 17.60 = HREHE 191,654
| 6 17.60 = HHHEH 127,769
8 17.60 = HEHEH 95,827
10 17.60 = FHHEHHE 76,661
1
PONDSIZE-filing 2-SPILLWAY OF Copy of DetentionPonds.1/4/2014 3:11 PM PAGE %09:: 5
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FILING NO. 2 - 5 YEAR

Project Summary

WINDERMERE -
Ll FILING NO. 2
Engineer MLARSON
Company CCES
Date 10/3/2014
Notes WINDERMERE - FILING NO. 2
5 YEAR POND ROUTING W/ STORMWATER QUALITY

Bentley Systems, Inc. Haestad Methods Solution Bentiey PondPack Vi

FILING-2-5year,ppc Cantar [08.11.01.51]

10/4/2014 27 Siemen Company Drive Suite 200 W Page 10of 5

Watertown, CT 06785 USA +1-203-755-1666
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Master Network Summary 2

el Pond j
PO-1 (IN) 'E.f“r’nm':’r‘;’ ond Routing 3
DP-24 Medified Rational Graph 4
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FILING NO. 2 -5 YEAR
Subsection: Master Network Summary

Catchments Summary
Label Scenario Retum Hydrograph Time to Peak Peak Fow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
DP-23 Base 5 2.827 0.343 68.85
DP-24 Base 5 4.237 0.430 102.88
Node Summary
Label Scenario Retum Hydrograph Time to Peak Peak Flow
Event Volume {hours) (ft3/s)
(years) (ac-ft)
o1 | Base I 5 | 5,168 | 0.950 | 3.21 )
Pond Summary
Label Scenario Retum  Hydrograph Time to 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 7.080 0.450 171.74 (N/A) (N/A)
PO-1 (CUT) | Base 5 5.168 0.950 3.21 6,576.46 6.898

FILING-2-5year.ppc
107472014

Bentley Systems, Inc. Haestad Methods Solution

Center

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

Bentley PondPack VEi
[08.11.01.51]
Page 2 of §
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FILING NO. 2 - 5 YEAR

Subsection: Level Pool Pond Routing Summary

Label: PO-1 (IN)

Infiltration
Infittration Method -
(Computed) No Infiltration
Initial Conditions
Hevation (Water Surface
Initial) ' 6,571.00 ft
Volume (Initial} 0.000 ac-ft
Flow (Initial Cutlet) 0.00 fi3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours

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

Inflow/Qutflow Hydrograph Summary

Flow (Peak In) 171.74 ft3/s Time to Peak {FHow, In) 0.450 hours
Flow (Peak Outlet) 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-ft)
Volume (Initial) 0.000 ac-ft
Volume (Total Inflow) 7.080 ac-ft
Volume (Total Infiltration) 0.000 ac-ft
Volume (Total Outlet ;
Outflow) 5.168 ac-ft
Volume (Retained) 1.893 ac-ft
Volume {Unrouted) -0.018 ac-ft
Error (Mass Balance) 0.3 %

FILING-2-5year.ppc
107412014

Bentiey Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack VBi
[08.11.01.51]
Page 3 af 5
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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) L
+ Notio
Scale

Flow

Y

Time
(1] [2]
Time of Concentration Time of Duration (Modified
(Modified Rational, Composite) %43 hours  pational, Critical) 0.500 hours
Intensity (Modified Rational, : Intensity (Modified Rational, !
Peak) 2.638 infh Critical) 2,420 infh
Flow (Modified Rational, Peak) 112.17 ft3/s Flo'.[u (Modified Rational, 102.88 R3/s
Critical)
[3]
First Outflow Breakpoint
{Modified Rational, Method 0.700 hours
n
Flow (Modified Rational,
Allowable) 55.00 ft3/s
[4) (5]
Second Outflow Breakpoint Storage (Modified Rational, ’
(Modified Rational) 0543 hours  Ectimated) 20l it
Flow (Modified Rational, "
Allowable) 55.00 ft3/s
Bentley Systems, Inc, Haestad Methods Solution Bentiey PondPack VBi
FILING-2-Syear.ppc Cermter {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 NO. 2 - 5 YEAR
Index
D

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

Master Network Summary...2

-]

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]
10/4/2014 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

Tit WINDERMERE -
e 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)
10/4/2014 27 Siemen Company Drive Suite 200 W Page10of 5

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

Subsection: Master Network Summary

Catchments Summary

Label Scenario Retum Hydrograph Time to Peak Peak Flow
Event Volume (hours) (f3/s)
(years) (ac-ft)
DP-23 Base 100 5.847 0.343 142,39
DP-24 Base 100 7.620 0.430 185.05
Node Summary
Label Scenario Retum Hydrograph Time to Peak Peak Fow
Event Yolume (hours) {ft3/s)
(years) (ac-fi)
lo-1 [ Base | 100} 11.046 | 0.800 | 80.66 |
Pond Summary
Label Scenario Retun Hydrograph Time to Peak  Peak Flow Maximum Madmum
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

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

Bentley Systems, Inc. Haestad Methods Salution
Center
27 Siemen Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
{08.11.01.51]
Page2of 5
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FILING 2 - 100 YEAR

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

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

Infiltration
Infiltration Method
fi
(Computed) No Infilration
Initial Conditions
Elevation (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) 0.00 ft3/s
Time Increment 0.050 hours

Inflow/Qutflow 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 R
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 Infiltration) 0.000 ac-ft
Volume (Total Outlet
Outflow) 11.046 ac-ft
Volume (Retained) 2,415 ac-ft
Volume (Unrouted) -0.038 ac-ft
Error (Mass Balance) 0.3 %

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

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemeon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack VBi
[08.11.01.51]
Page 3 of 5
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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) G508 haurs
) Notto
Scale

Flow

v

Time
(1] [2]
Time of Concentration Time of Duration (Modified
(Modified Rational, Composite) +>° hours Rational, Critical) 9500 hours
Intensity (Modified Rational, . Intensity (Modified Rational, "
Peak) 4,696 in/h Critica) 4.310 infh
Flow (Modified Rational, Peak) 201.64 ft3/s Flow (Modified Rational, 185.05 f3/s
Critical)
(3]
First Outflow Breakpoint
(Modified Rational, Method 0.612 hours
)
Flow (Modified Rational,
Allowable) 137.00 ft3/s
[4] [5]
Second Outflow Breakpoint Storage (Modified Rational, g
(Modified Rational) 0568 hours  Estimated) A Reit
Fow (Madified Rational, 3
Allowable) 137.00 f3/s
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 Bentley PondPack \V8i
FILING-2-100year. Center [08.11.01.51]
mLmrzc;'u doa 27 Siemon Company Drive Suite 200 W Page50ofS

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

YESI Communities, 2401 15" Street, Suite 200, Denver, CO 80202

Fax: {303) 468-0525
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Hydrologic Soil Group—EI Paso County Area, Colorado
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Hydrologic Soil Group—EI Paso County Area, Colorado

Area of Interest (AOIl)

Area of Interest (AOI)

Soils
Soil Rating Polygons

MAP LEGEND
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|:| A O Not rated or not available
l:l AD Water Features
|:| Streams and Canals
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Transportation
|:| B/D .
i+ Rails
|:| ¢ — Interstate Highways
D ¢ US Routes
l:l D Major Roads
[ ] Notrated or not available Local Roads
Soil Rating Lines Background

~ A [ Aerial Photography
e AD
e B
e B/D
o (¢}
T C/D
wmat D

o Not rated or not available

Soil Rating Points

(| A
‘m AD

= B

m BD

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

PRER2023
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 56.4 100.0%
to 9 percent slopes
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

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/3/2018
Page 3 of 4
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National Flood Hazard Layer FIRMette
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Legend

SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

Without Base Flood Elevation (BFE)
Zone A, V, A99

SPECIAL FLOOD With BFE or Depth Zone AE, A0, AH, VE, AR

HAZARD AREAS Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average

depth less than one foot or with drainage
areas of less than one square mile Zone x

\" Future Conditions 1% Annual
Chance Flood Hazard zone x
Area with Reduced Flood Risk due to

OTHER AREAS OF Levee. See Notes. Zone X
FLOOD HAZARD Area with Flood Risk due to Levee zone D

NO SCREEN Area of Minimal Flood Hazard Zone x

[/ Effective LOMRs

OTHER AREAS Area of Undetermined Flood Hazard zone D

GENERAL | = = == Channel, Culvert, or Storm Sewer
STRUCTURES 1111111 Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
Water Surface Elevation

Coastal Transect

Base Flood Elevation Line (BFE)

Limit of Study

Jurisdiction Boundary

Coastal Transect Baseline
Profile Baseline
FEATURES | Hydrographic Feature

Digital Data Available
No Digital Data Available
MAP PANELS Unmapped

? The pin displayed on the map is an approximate
point selected by the user and does not represent
an authoritative property location.

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 9/8/2021 at 3:46 PM and does not

reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM ef?aé‘g‘jﬁdi? Map images for
unmapped and unmodernized ar: n ge used for
regulatory purposes.
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September 18, 2020
Mr. Tim McConnell, PE
Principal / Regional Manager
Drexel, Barrell & Co.
3 S. 7t 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

Craig P. Schellbach, PE
Development Manager

C: Mike Askins

5605 N. MacArthur Blvd.; Suite 280; Irving, TX 75038
972-379-9610: | Email: cschellbach@yescommunities.com
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PROJECT INFORMATION =
PROJECT: Windermere =N =
PROJECTNO:  21187-01 /_\
DESIGN BY: SBN Drexel, Barrell & Co.
REV. BY: TDM
AGENCY: El Paso County
REPORT TYPE: Final
DATE: 1/5/2022
Soil Type: A
Cc2* 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
PROPOSED
SUB-BASIN SURFACE DESIGNATION AREA  |COMPOSITE RUNOFF COEFFICIENTS % IMPERV
ACRE C2 C5 C10 C100
WS Historic Flow (interpolated) 41.47 0.09 0.36 2
Residential (<1/8 acre) 0.00 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.09 0.36 2%
TOTAL WS 41.47
CcT Landscape/Lawn 0.00 0.15 0.50 0
Residential (interpolated) 42.07 0.62 0.71 70
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.62 0.71 70%
TOTAL CT 42.07
D13 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 6.79 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%
TOTAL D13 6.79
D14 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 3.25 0.45 0.59 65
Asphalt/Sidewalk 0.63 0.90 0.96 100
WEIGHTED AVERAGE 0.52 0.65 71%
TOTAL D14 3.88
D15 Landscape/Lawn 0.32 0.15 0.50 0
Residential (<1/8 acre) 0.00 0.45 0.59 65
Asphalt/Sidewalk 1.04 0.90 0.96 100
WEIGHTED AVERAGE 0.72 0.85 76%
TOTAL D15 1.36
A1 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 1.56 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%
TOTAL A1 1.56
A2 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 4.61 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%
TOTAL A2 4.61
A3 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 2.18 0.45 0.59 65
187-01CSCV\Reports\Drainage\Calcs\Urban Rational- Windermere.xIsx PAGE 1139/2022
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Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL A3 2.18

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) 3.73 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL A6 3.73

A7 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 1.56 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL A7 1.56

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

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) 2.67 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL A11 2.67

A12 Landscape/Lawn 7.50 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 9.46

B1 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 3.33 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL B1 3.33

B2 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 0.49 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%
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TOTAL B2 0.49

B3 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 5.86 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL B3 5.86

B4 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 0.16 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL B4 0.16

B5 Landscape/Lawn 1.05 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 B5 1.05

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

TOTAL C1 0.59

Cc2 Landscape/Lawn 3.58 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 C2 3.58

C3 Landscape/Lawn 0.63 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 0.63

C4 Landscape/Lawn 1.07 0.15 0.50 0
Residential (<1/8 acre) 0.72 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.27 0.54 26%

TOTAL C4 1.79

C5 Landscape/Lawn 0.11 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 C5 0.11

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
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 043

D16 Landscape/Lawn 0.00 0.15 0.50 0
Residential (<1/8 acre) 2.73 0.45 0.59 65
Asphalt/Sidewalk 0.00 0.90 0.96 100
WEIGHTED AVERAGE 0.45 0.59 65%

TOTAL D16 2.73

EXR Landscape/Lawn 0.00 0.15 0.50 0
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Residential (<1/8 acre) 0.00 0.45 0.59 65

Asphalt/Sidewalk 0.53 0.90 0.96 100

WEIGHTED AVERAGE 0.90 0.96 100%
TOTAL EXR 0.53
TOTAL SITE 55.17 1.02 0.57 48.6%
ONSITE TO NORTH POND 37.58 52.0%
OFFSITE BASINS TO NORTH POND 95.57 36.3%
TOTAL TO NORTH POND 133.15 40.7%
AREA TO SOUTH POND 10.89 58.8%
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PROJECT INFORMATION
PROJECT:

PROJECT NO:

DESIGN BY:

REV. BY:

AGENCY:

REPORT TYPE:

DATE:

A

Windermere
21187-01

B
Ui

SBN Drexel, Barrell & Co.

TDM

El Paso County
Final

1/5/2022

RATIONAL METHOD CALCULATIONS FOR STORM WATER RUNOFF
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 1 LENGTH HT SLOPE VEL. t LENGTH | SLOPE VEL. % COMP. | MINIMUM
Ac Ft FT % Min Ft FT % FPS Min Ft % FPS Min t tc Min
IS 0.09 0.36 41.47 100 2 2.0 14.7 1450 29 2.0 49 49 19.6 5 19.6
CT 0.62 0.71 42,07 100 4 4.0 55 1450 29 2.0 49 49 10.5 5 14.9
24 0.36 0.54 83.54 19.6 5 19.6
D13 0.45 0.59 6.79 270 21 7.8 9.9 1380 83 6.0 8.6 2.7 12.6 5 16.0
D14 0.52 0.65 3.88 125 25 2.0 9.6 1250 12 1.0 46 45 141 5 18.7
D13+D14 7 0.48 0.61 10.67 18.7 18.7 5 18.7
D15 0.72 0.85 1.36 25 1 4.0 2.2 2050 20 1.0 7.5 4.6 6.8 5 6.8
A1 0.45 0.59 1.56 125 12 9.6 6.4 300 4 1.3 7.2 0.7 71 5 71
7+A1+D15 0.50 0.63 13.59 18.7 50 1 6.7 0.1 18.8 5 18.8
A2 B 0.45 0.59 4.61 100 5 5.1 7.1 1051 21 2.0 8.3 2.1 9.2 5 9.2
A3 0.48 0.62 2.18 35 1 35 45 600 16 2.6 94 1.1 5.6 5 5.6
A+B+C C1 0.48 0.62 20.38 450 0.5 54 14 20.2 5 20.2
A4 D 0.45 0.59 1.01 100 1 1.0 12.2 205 10 4.8 12.8 0.3 12.4 5 12.4
C1+D D1 0.48 0.62 21.39 220 4.0 15.3 0.2 20.4 5 20.4
A5 E 0.45 0.59 1.98 100 12 11.9 53 385 9 24 9.1 0.7 6.0 5 6.0
AB F 0.45 0.59 3.73 100 3 3.0 8.4 790 32 4.0 1.7 1.1 9.6 5 9.6
D1+E+F F1 0.47 0.61 27.10 90 35 14.3 0.1 20.6 5 20.6
A7 G 0.45 0.59 1.56 75 2 2.7 7.6 610 9 14 6.9 15 9.1 5 9.1
A8 H 0.45 0.59 2.96 100 10 10.4 5.6 740 11 1.5 7.2 17 7.3 5 7.3
G+H H1 0.45 0.59 4.52 36 1.0 5.0 0.1 9.2 5 9.2
A9 | 0.45 0.59 1.86 100 10 10.5 5.6 460 8 1.6 74 1.0 6.6 5 6.6
H1+l J 0.45 0.59 6.38 300 1.0 5.9 0.9 10.0 5 10.0
F1+J K 0.47 0.61 33.48 275 35 12.7 0.4 20.9 5 20.9
A10 L 0.45 0.59 4.00 100 3 3.0 8.4 770 25 3.2 10.5 1.2 9.7 5 9.7
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K+L L1 047 0.61 37.48 115 1.0 9i8! 0.2 211 5 211

A1 M 0.45 0.59 2.67 40 1 1.5 6.7 945 40 4.2 12.0 1.3 8.0 5 8.0
L1+A11 M1 047 0.60 40.15 35 1.0 9:8! 0.1 21.2 5 21.2
A12 0.21 0.52 9.46 100 30 29.6 54 1005 18 1.8 8.3 2.0 74 5 74
M1+A12+24 N 0.38 0.56 133.15 260 4 14 8.3 0.5 180 35 14.3 0.2 21.9 5 21.9
B1 0.45 0.59 3.33 35 1 3.5 4.7 885 30 34 10.8 14 6.1 5 6.1

B2 0.45 0.59 0.49 50 2 4.0 54 725 20 2.8 9.8 1.2 6.6 5 6.6
B1+B2 0 0.45 0.59 3.82 6.6 6.6 5 6.6

B3 045 0.59 5.86 100 ® 518 7.0 825 21 25 9:8! 1.5 8.4 5 8.4

B4 0.45 0.59 0.16 50 17 33.3 2.7 185 2.7 1.5 4.0 0.8 34 5 5.0

B5 s. pond 0.15 0.50 1.05 85 24 28.5 54 75 4 518 14.3 0.1 5.5 5 5.5
DPO+B3+B4+B5 R 0.42 0.58 10.89 75 4 5.3 14.3 0.1 70 25.0 29.3 0.0 8.6 5 8.6
C3 0.15 0.50 0.63 60 12 20.0 5.1 455 15 313 5.6 1.3 6.4 5 6.4

C4 0.27 0.54 1.79 100 5 5.5 8.8 75 2 21 45 0.3 9.1 5 9.1

D16 4 0.45 0.59 2.73 200 10 5.0 10.1 350 12 3.5 6.5 0.9 11.0 5 11.0
EXR 0.90 0.96 0.53 20 2 10.0 0.8 320 6 2.0 4.9 1.1 1.9 5 5.0

S 040 | 060 | 1657 105 2.0 8.3 0.2 112 5 11.2

NC2 19 0.77 0.88 1.61 625 25 4.0 1.7 0.9 10.0 5 10.0

J1 0.42 0.60 18.18 90 2 8.3 0.2 10.2 5 10.2

NC1 0.85 0.93 043 45 1 22 24 185 4 22 8.7 04 04 5 5.0

20 0.45 0.62 18.61 45 2 9.6 0.1 10.2 5 10.2

C1 0.45 0.59 0.59 50 16.67 33.3 2.7 640 9.5 1.5 4.0 2.7 53 5 5.3

C2 0.15 0.50 3.58 100 13 13.0 76 90 7 7.8 8.7 0.2 7.7 5 7.7

T 0.27 0.38 437.97 5.0 5 5.0

C5 \ 0.15 0.50 0.11 35 6 15.9 4.2 4.2 5 5.0
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PROJECT
PROJECT:
PROJECT NO:
DESIGN BY:
REV. BY:
AGENCY:

INFORMATION

REPORT TYPE:

DATE:

Windermere
21187-01
SBN
TDM
El Paso County
Final
1/5/2022

RATIONAL METHOD CALCULATIONS FOR STORM WATER RUNOFF

Drexel, Barrell & Co.

PROPOSED RUNOFF 5 YR STORM P1= 1.50
DIRECT RUNOFF
DESIGN | AREA [RUNOFF N
BASIN (S) POINT (AC) COEFF t. (MIN) C*A I(INHR) | Q(CFS)
WS 4147 0.09 19.6 3.73 3.04 1.4
CT 42.07 0.62 14.9 26.08 347 90.6
24 83.54 0.36 19.6 29.82 3.04 90.7
D13 6.79 0.45 16.0 3.06 3.36 10.3
D14 3.88 0.52 18.7 2.03 3.12 6.3
7 10.67 0.48 18.7 5.09 3.12 15.9
D15 1.36 0.72 6.8 0.98 4.69 4.6
A1 1.56 0.45 7.1 0.70 4.62 3.2
A 13.59 0.50 18.8 6.77 3.11 21.0
A2 B 4.61 0.45 9.2 2.07 4.23 8.8
A3 C 2.18 0.48 5.6 1.05 4.96 5.2
(6] 20.38 0.48 20.2 9.82 3.00 29.5
Ad D 1.01 0.45 124 0.45 3.76 1.7
D1 21.39 0.48 20.4 10.28 2.98 30.6
A5 E 1.98 0.45 6.0 0.89 4.85 4.3
AB F 3.73 0.45 9.6 1.68 417 7.0
F1 27.10 0.47 20.6 12.85 2.97 38.2
A7 G 1.56 0.45 9.1 0.70 4.26 3.0
A8 H 2.96 0.45 7.3 1.33 4.58 6.1
H1 4.52 0.45 9.2 2.03 4.23 8.6
A9 | 1.86 0.45 6.6 0.84 4.73 4.0
J 6.38 0.45 10.0 2.87 4.10 11.8
K 33.48 0.47 20.9 15.72 2.95 46.3
A10 L 4.00 0.45 9.7 1.80 4.16 7.5
L1 37.48 0.47 211 17.52 2.93 51.4
A1 M 2.67 0.45 8.0 1.20 4.45 5.3
M1 40.15 0.47 212 18.72 2.93 54.8
A12 9.46 0.21 74 2.01 4.56 9.2
N 133.15 0.38 21.9 50.54 2.88 145.4
North Pond Release 1.8
C1 0.59 0.45 5.3 0.26 5.02 1.3
C2 3.58 0.15 7.7 0.54 4.50 2.4
T 437.97 190.5
B1 3.33 0.45 6.1 1.50 4.84 7.2
B2 0.49 0.45 6.6 0.22 4.72 1.0
0 3.82 0.45 6.6 172 4.72 8.1
B3 5.86 0.45 8.4 2.64 4.36 11.5
B4 0.16 0.45 5.0 0.07 5.10 0.4
B5 1.05 0.15 5.5 0.16 4.99 0.8
R 10.89 0.42 8.6 4.59 4.34 19.9
South Pond Release 0.2
C3 0.63 0.15 6.4 0.10 4.77 0.5
C4 1.79 0.27 9.1 0.48 4.25 21
D16 4 2.73 0.45 11.0 1.23 3.96 49
EXR 0.53 0.90 5.0 0.48 5.10 2.4
S 16.57 10.0
NC2 19 1.61 0.77 10.0 1.25 411 5.1
J1 18.18 15.1
NC1 0.43 0.85 5.0 0.36 5.10 1.9
20 18.61 17.0
C5 vV 0.11 0.15 5.0 0.02 5.10 0.1
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PROJECT INFORMATION
PROJECT:

PROJECT NO:

DESIGN BY:

REV. BY:

AGENCY:

REPORT TYPE:

DATE:

Windermere
21187-01

SBN

TDM

El Paso County
Final

1/5/2022

RATIONAL METHOD CALCULATIONS FOR STORM WATER RUNOFF

ZAN

Drexel, Barrell & Co.

PROPOSED RUNOFF 100 YR STORM P1= 2.52
DIRECT RUNOFF
DESIGN | AREA |RUNOFF N
BASIN (S) POINT (AC) COEFF t. (MIN) C*A I(INHR) | Q(CFS)
WS 4147 0.36 19.6 14.93 5.11 76.3
CT 42.07 0.71 14.9 29.87 5.83 174.3
24 83.54 0.54 19.6 44.80 5.11 229.0
D13 6.79 0.59 16.0 4.01 5.65 22.6
3.88 0.65 18.7 2.52 5.24 13.2
D13+D14 7 10.67 0.61 18.7 6.53 5.24 34.2
D15 1.36 0.85 6.8 1.16 7.87 9.1
A1l 1.56 0.59 71 0.92 7.77 741
A 13.59 0.63 18.8 8.61 5.22 44.9
A2 B 4.61 0.59 9.2 2.72 7.1 19.4
A3 C 2.18 0.62 5.6 1.35 8.34 11.2
C1 20.38 0.62 20.2 12.61 5.04 63.5
Ad D 1.01 0.59 12.4 0.60 6.32 3.8
D1 21.39 0.62 204 13.21 5.01 66.1
A5 B 1.98 0.59 6.0 117 8.15 9.5
AB F 3.73 0.59 9.6 2.20 7.01 15.4
F1 27.10 0.61 20.6 16.58 4.99 82.8
A7 G 1.56 0.59 9.1 0.92 7.15 6.6
A8 H 2.96 0.59 7.3 1.75 7.70 13.4
H1 452 0.59 9.2 2.67 7.1 19.0
A9 | 1.86 0.59 6.6 1.10 7.94 8.7
J 6.38 0.59 10.0 3.76 6.88 25.9
K 33.48 0.61 20.9 20.34 4.95 100.7
A10 L 4.00 0.59 9.7 2.36 6.98 16.5
L1 37.48 0.61 21.1 22.70 4.92 111.8
A1 M 2.67 0.59 8.0 1.58 747 11.8
M1 40.15 0.60 212 24.28 4.92 119.4
A12 9.46 0.52 74 4.91 7.67 37.6
N 133.15 0.56 21.9 73.98 4.83 357.5
North Pond Release 66.0
C1 0.59 0.59 5.3 0.35 8.43 2.9
C2 3.58 0.50 77 1.79 7.55 13.5
T 437.97 682.4
B1 3.33 0.59 6.1 1.96 8.12 16.0
B2 0.49 0.59 6.6 0.29 7.93 2.3
0 3.82 0.59 6.6 2.26 7.93 17.9
B3 5.86 0.59 8.4 3.46 7.33 253
B4 0.16 0.59 5.0 0.09 8.58 0.8
B5 1.05 0.50 5.5 0.52 8.38 4.4
R 10.89 0.58 8.6 6.33 7.29 46.2
South Pond Release 9.2
C3 0.63 0.50 6.4 0.32 8.01 2.5
C4 1.79 0.54 9.1 0.96 7.14 6.9
D16 4 2.73 0.59 11.0 1.61 6.65 10.7
EXR 0.53 0.96 5.0 0.51 8.58 44
S 16.57 0.40 1.2 6.66 6.60 33.7
NC2 19 1.61 0.88 10.0 142 6.90 9.8
J1 18.18 0.60 10.2 10.82 6.85 435
NC1 0.43 0.93 5.0 0.40 8.58 34
20 18.61 0.45 10.2 8.30 6.83 46.9
C5 vV 0.11 0.50 5.0 0.06 8.58 0.5
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Program:
upstwervan UDSewer Results Summary

Model Interface

2.1.1.4 Project Title: New UDSEWER System Module

Run Date: Project Description: Default system
2/9/2022 8:58:16 AM

System Input Summary

Rainfall Parameters

Rainfall Return Period: 5
Rainfall Calculation Method: Formula

One Hour Depth (in): 1.50
Rainfall Constant "A": 28.5
Rainfall Constant "B": 10
Rainfall Constant "C": 0.786

Rational Method Constraints
Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500

Maximum Urban Overland Len. (ft): 300
Used UDFCD Tc. Maximum: No

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90

Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6575.69

Manhole Input Summary:

| H Given Flow H Sub Basin Information |
Element Ground K&’ (::vln Local Drainage Runoff Syr Overland||Overland||Gutter || Gutter
Name Elevation Flow Contribution|| Area Coefficient Coefi)";cien ¢ Length Slope ||Length||Velocity
(o) (cfs) (cfs) (Ac)) (ft) (%) () || (fps)
OUTIFALL 6575.47 || 0.00 0.00 0.00 0.00 0.00 0.00 || 000 | 0.00 | 0.00

1 ||6581.88 5480 000 | 000 [ 000 | 000 | 000 [ 000 | 000/ 000 |
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| 2 | 6583435480 000 || 000 | 000 | 000 | 000 | 000 | 0.00] 0.00 |
| 3  |[6583.03 5140 000 | 000 | o000 | o000 | 000 || 000 | 000 | 0.00 |
| 4 || 6583874630 000 | 000 | 000 | 000 | 000 || 000 | 000 | 0.00 |
| 5A  |6583.93] 3820 000 || 000 | o000 || 000 | 000 | 000 | 000 000 |
| 5B |[6587.27 3820 000 | 000 | o000 | o000 | 000 || 000 | 000 | 0.00 |
| 6 |[6592.86 3820 000 | 000 | 000 | o000 | 000 || 000 | 000 | 0.00 |
| 14  |[6584.13 | 11.80 | 000 | 000 | 000 | 000 | 000 || 000 | 000 | 0.00 |
| 15 | 6586.77] 860 | 000 || 000 | 000 || 000 | 000 | 000 | 000 | 000 |
| 16 || 658733 3.00 [ 000 | 000 | o000 | 000 | 000 || 000 | 000 | 0.00 |
| 17 || 6587.15] 610 || 000 | 000 | 000 | 000 | 000 || 000 | 000 | 0.00 |
| 18 | 658426 400 || 000 | 000 || 000 | o000 | 000 | 000 | 0.00]| 000 |
| 22 |[658341 ) 750 |[ 000 || 000 | o000 | o000 | 000 || 000 | 000 | 0.00 |
| 23 |[658341 530 | 000 | 000 | 000 | 000 | 000 || 000 | 000 | 0.00 |
Manhole OQutput Summary:

| || Local Contribution H Total Design Flow ||

Bement |07 Time | e |tensit|conthy Coeftfntensty VR PR e

(min) || (min) || (min) (cfs) (min) || (cfs)
OUTfALL 0.00 || 0.00 | 0.00 | 000 | 0.00 | 7.96| 688 || 022 ||54.80 Smfag&;’;’?j;ﬁ)msem
1 0.00 || 0.00 | 0.00 | 000 | 0.00 [ 0.00]| 000 || 0.00 |54.80 S“r%gvygtt‘z;)nﬁsem

| 2 || 000 |[000] 000 | 000 || 000 |[0.00| 000 || 0.00 [[54.80| |
| 3 || 000 |[000] 000 | 000 |[ 000 |[000] 000 | 000 |[51.40 |
| 4 || 000 |[o000] 000 | 000 |[ 000 |[0.00] 000 | 0.00 [46.30] |
| 5A || 000 |[000] 000 | 000 || 000 |[000 000 || 0.00 [38.20] |
| 5B || 0.00 [ 0.00] 000 | 000 || 000 |[0.00] 000 || 0.00 [38.20] |
| 6 || 000 |[o000] 000 | 000 |[ 000 |[000] 000 | 0.00 3820 |
| 14 | 000 |[000] 000 | 000 || 000 |[0.00 000 || 0.00 [[11.80] |
| 15 || 000 | 000 000 | 000 |[ 000 |[0.00] 000 | 0.00 860 |
| 16 | 000 |[000] 000 | 000 |[ 000 [[000] 000 | 0.00 |3.00] |
| 17 || 000 |[0.00] 000 | 000 || 000 |[0.00 000 || 0.00 [6.10] |
| 18 || 000 |[ 000 000 | 000 || 0.00 |[0.00| 000 || 0.00 [[4.00] |
| 22 || 000 | 000 000 | 000 || 000 |[0.00] 000 | 000 [750] |
| 23 | 000 |[000] 000 | 000 || 000 |[000] 000 || 000 [530] |
Sewer Input Summary:

| “ Elevation || Loss Coefficients H Given Dimensions |
Element E:l:"gi; DOVIV::::_:’am Slope Ul;;t}ierim Mannings || Bend || Lateral Cross Rise Span
Name (ft) (ft) (%) (ft) n Loss || Loss Section (ft or in) || (ft or in)
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| 1 || 5112 || 657547 || 0.5 || 6575.73 | 0.014 | 0.03| 0.00 | ELLIPSE || 43.00in || 68.00in |
| 2 [[11691|| 657572 || 0.5 || 657630 || 0.014 [ 038 000 || ELLIPSE | 43.00in || 68.00 in |
| 3 [ 4220 || 657638 || 0.5 || 6576.59 || 0.014 [ 0.05| 0.00 || ELLIPSE |[43.00in || 68.00 in |
| 4 [113.08] 657692 || 0.6 || 6577.60 || 0.014 | 1.32] 0.00 || ELLIPSE || 43.00in || 68.00 in |
| 5A | 3236 || 6578.19 | 1.8 || 6578.77 || 0.014 | 132 0.00 |CIRCULAR |[36.00in || 36.00 in |
| 5B | 89.17 | 6578.77 || 1.8 || 6580.38 || 0.014 [ 0.05| 0.00 |[CIRCULAR | 36.00in || 36.00 in |
| 6 [[14596|| 6581.39 || 3.5 || 6586.50 || 0.014 | 0.05| 0.00 |[CIRCULAR |[36.00in || 36.00 in |
| 14 [ 2722 | 657868 || 1.1 || 6578.98 || 0.014 ] 0.05] 0.00 ||CIRCULAR || 30.00in || 30.00 in |
| 15 [[297.18|| 6578.89 || 1.1 || 6582.16 || 0.014 [ 0.05| 0.00 |[CIRCULAR |[30.00in || 30.00 in |
| 16 | 3648 | 6583.15 || 1.0 || 6583.51 || 0.014 [ 038 0.00 |CIRCULAR | 18.00in || 18.00 in |
| 17 || 773 | 658266 || 2.3 || 6582.84 || 0.014 | 132 0.00 || CIRCULAR || 24.00 in || 24.00 in |
| 18 || 9.62 || 6579.98 | 2.0 || 6580.17 || 0.014 [ 038 000 |[CIRCULAR| 18.00in || 18.00 in |
| 22 || 770 | 657797 | 6.9 || 6578.50 | 0.014 | 0.05| 0.00 |CIRCULAR |[30.00in || 30.00 in |
| 23 | 1834 || 657748 || 32 || 6578.07 || 0.014 ] 0.38] 0.00 |[CIRCULAR || 30.00in || 30.00 in |
Sewer Flow Summary:
| HFull Flow Capacity” Critical Flow “ Normal Flow ||
Element| Flow | Velocity ||Depth|Velocity||Depth||Velocity|| Froude Flow Flow Suicellllagl;ﬁed Comment
Name (cfs) (fps) (in) (fps) (in) (fps) ||Number|| Condition || (cfs) (ft)
| 1 13172 943 2554 7.26 [[24.19] 7.79 || 1.11 |[Superecritical|[54.80] 0.00 | |
| 2 [ 13172] 943 |[2554] 726 |[24.19]] 7.79 | 1.11 |[Supercritical|[54.80] 0.00 | |
| 3 | 13172] 943 2470 7.11 |[23.34|| 7.66 | 1.11 |[Supercritical|[51.40] 0.00 || |
| 4 |[14429] 1033 [[2338] 6.89 [20.97] 7.96 | 1.23 |[Supercritical|46.30] 0.00 || |
| 5A |[ 8332 | 11.79 |[[24.13] 7.58 [17.11][ 11.53 || 1.93 |[Supercritical|[38.20] 0.00 || |
| 5B | 8332 | 1179 [24.13] 7.58 |[17.11]| 11.53 || 1.93 |[Supercritical|[38.20] 0.00 | |
| 6 | 11618 ] 1644 [24.13] 7.58 |[14.21]|| 14.73 | 2.76 |[Supercritical|[38.20]  0.00 || |
| 14 | 4005 || 816 |[13.82] 534 |[11.16][ 7.10 || 1.51 |[Superecriticall[11.80] 0.00 | |
| 15 | 4005 | 816 |[11.72] 4.84 |[9.44 || 650 || 1.52 |[Supercritical|[8.60( 0.00 | |
| 16 || 978 || 553 790 4.02 |[ 684 | 487 | 132 |[Supercriticall[3.00( 0.00 | |
| 17 |[ 3194 || 1017 [[1048] 4.63 | 7.11 | 7.84 | 2.11 |[Supercritical|6.10| 0.00 || |
| 18 | 1374 || 778 | 9.8 441 |[6.65]| 674 || 1.86 |[Supercritical|[4.00( 0.00 | |
| 22 [10032] 2044 [10.91] 4.65 |[5.55 | 12.00 | 3.73 |[Supercritical|[7.50 | 0.00 || |
| 23 |[ 6832 ] 1392 [[9.12] 420 | 565] 826 | 2.54 |[Supercritical|5.30] 0.00 || |

¢ A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).

o If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.

o Ifthe sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
| || Existing H Calculated || Used H |

Peak Span Comment

‘ Element

‘ Cross H Rise

‘ Span

‘ Rise

‘ Rise H Span

‘ Area
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‘ Name || Flow Section H H H H H H H (ft"2) H ‘
(cfs)
| 1 [[54.80| ELLIPSE | 43.00in || 68.00 in || 42.00 in || 42.00 in || 43.00 in || 68.00 in || 13.97 || |
| 2 |[54.80| ELLIPSE | 43.00in || 68.00 in || 42.00 in || 42.00 in || 43.00 in || 68.00 in || 13.97 || |
| 3 |[51.40| ELLIPSE || 43.00 in || 68.00 in || 42.00 in || 42.00 in || 43.00 in || 68.00 in || 13.97 || |
| 4 [46.30| ELLIPSE | 43.00in || 68.00 in || 36.00 in || 36.00 in || 43.00 in || 68.00 in || 13.97 || |
| 5A  [[38.20| CIRCULAR || 36.00 in || 36.00 in || 27.00 in || 27.00 in || 36.00 in || 36.00in | 7.07 || |
| 5B |[38.20| CIRCULAR || 36.00 in || 36.00 in || 27.00 in || 27.00 in || 36.00 in || 36.00in || 7.07 || |
| 6 [[38.20] CIRCULAR | 36.00 in || 36.00 in || 24.00 in || 24.00 in || 36.00 in || 36.00 in || 7.07 || |
| 14 [[11.80| CIRCULAR | 30.00 in || 30.00 in |[ 21.00 in || 21.00 in || 30.00 in || 30.00 in || 4.91 || |
| 15 || 8.60 | CIRCULAR | 30.00 in || 30.00 in || 18.00 in || 18.00 in || 30.00 in || 30.00in || 4.91 || |
| 16 || 3.00 | CIRCULAR || 18.00 in || 18.00 in || 18.00 in || 18.00 in || 18.00 in || 18.00in || 1.77 || |
| 17 | 6.10 || CIRCULAR | 24.00 in |[ 24.00 in || 18.00 in || 18.00 in || 24.00 in || 24.00in || 3.14 || |
| 18 || 4.00 | CIRCULAR | 18.00 in || 18.00 in || 18.00 in || 18.00 in || 18.00 in || 18.00in || 1.77 || |
| 22 || 7.50 | CIRCULAR || 30.00 in || 30.00 in || 18.00 in || 18.00 in || 30.00 in || 30.00in || 4.91 || |
| 23 | 5.30 | CIRCULAR | 30.00 in |[ 30.00 in || 18.00 in || 18.00 in || 30.00 in || 30.00in || 4.91 || |

¢ (Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available
size.

¢ Sewer sizes should not decrease downstream.

¢ All hydraulics where calculated using the 'Used' parameters.

Grade Line Summary:

Tailwater Elevation (ft): 6575.69

Invert Elev. D"W“St‘fam Manhole HGL EGL
0Sses

Element|Downstream||Upstream Ii‘:;g Li?sl;al Downstream||Upstream||Downstream Fliiztsi;m Upstream
Name (ft) (ft) (56 (56 (o) (o) (fo) s (ft)

| 1 || 657547 | 657573 0.00 || 000 || 657749 || 6577.86 | 6578.43 | 024 | 6578.68 |
| 2 || 657572 ] 657630 | 0.09 || 000 | 657823 || 6578.43 | 6578.77 | 048 | 6579.25 |
| 3 | 657638 | 6576.59 | 0.01 || 000 || 6578.64 | 6578.65 | 657926 || 0.18 | 6579.43 |
| 4 | 657692 | 6577.60 | 023 || 000 || 6579.13 || 6579.55 || 6579.66 || 0.63 | 6580.28 |
| 5A || 6578.19 | 657877 || 0.60 || 000 | 6580.15 || 6580.85 | 6581.68 | 0.00 | 6581.68 |
| 5B || 657877 | 658038 || 0.02 || 000 | 6580.87 || 658239 | 658227 | 1.02 | 6583.28 |
| 6 | 658139 | 6586.50 | 0.02 || 000 || 658258 || 6588.51 || 658594 || 3.46 | 6589.40 |
| 14 || 6578.68 | 657898 || 0.00 || 000 | 6579.61 || 6580.13 | 658039 | 0.18 | 6580.57 |
| 15 || 657889 | 6582.16 || 0.00 || 000 | 658047 || 6583.14 | 6580.58 | 2.92 | 6583.50 |
| 16 | 6583.15 | 6583.51 | 0.02 || 000 || 658372 || 6584.17 || 6584.08 || 0.34 | 6584.42 |
| 17 || 658266 | 6582.84 | 0.08 || 000 | 6583.25 || 6584.07 | 658421 | 0.00 | 658421 |
| 18 || 6579.98 | 6580.17 || 0.03 || 000 | 6580.59 || 6580.94 | 6581.13 || 0.11 | 6581.24 |
| 22 | 657797 | 6578.50 | 0.00 | 000 || 6578.65 | 6580.62 | 6580.67 || 0.00 | 6580.67 |
| 23 | 657748 | 6578.07 || 0.01 || 000 || 657922 | 657922 | 657925 || 0.06 | 6579.31 |
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¢ Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a
Sewer.

e Bend loss=Bend K * V_fi * 2/(2*g)

e Lateral loss=V_fo "~ 2/(2*g)- Junction Loss K * V_fi * 2/(2*g).

¢ Friction loss is always Upstream EGL - Downstream EGL.

Excavation Estimate:

The trench side slope is 1.0 ft/ft
The minimum trench width is 2.00 ft

H Downstream H Upstream ||

Bottom|| Top |Trench Cover Top || Trench Cover||Volume
Width |Width|| Depth Width|| Depth Comment

@ | o | a | [y | @ | @ cyD
| | 51.12 [[6.67] 8.00 | 9.78 [ 0.00 | 1.22 || 0.00 |[11.80 | 7.37 || 2.01 || 80.48 || Sewer Too Shallow |
| 111691 ]6.67/ 8.00 | 9.78 || 11.83 | 7.39 || 2.03 [[13.76]| 8.35 || 2.99 | 344.04 | |
| | 4220 [[6.67| 8.00 || 9.78 |[13.60 | 8.27 || 2.91 |[12.38] 7.66 || 2.30 || 125.95 || |
| 1113.08]/6.67] 8.00 | 9.78 |[11.72| 7.33 | 1.97 [[12.04] 7.49 | 2.13 | 308.15 || |
| SA | 3236 [[4.00] 6.00 || 6.67 || 936 652 | 235 832 | 599 || 1.83 || 51.48 | |
| 5B | 89.17 |[4.00] 6.00 | 6.67 || 831 | 599 | 1.82 [ 11.78 | 7.72 || 3.56 || 162.86 || |
| 6 |[14596][4.00 6.00 | 6.67 || 9.76 | 6.71 || 2.55 |[10.72 7.19 | 3.03 || 268.13 | |
| |
| |
| |
| |
| |
| |
| |

Element||Length||Wall |Bedding
Name (ft) || (in) (in)

AW ] —

14 | 2722 |[3.50] 6.00 || 6.08 || 8.88 || 5.98 | 2.40 || 8.80 || 5.94 | 2.36 | 38.48 |
15 [[297.18[3.50| 6.00 || 6.08 || 8.98 || 6.03 || 2.45 | 7.72 || 5.40 || 1.82 [ 397.95 |
16 | 36.48 |[2.50] 4.00 || 492 || 675 || 417 [ 1.92 || 7.14 || 436 [ 2.11 || 29.73 |
17 || 7.73 |[3.00] 4.00 || 550 || 7.22 || 4.69 || 1.86 || 7.62 || 4.89 || 2.06 | 7.81 |
18 || 9.62 |[2.50] 4.00 || 4.92 || 7.80 || 4.69 | 2.44 | 7.68 || 4.63 || 2.38 || 8.88 |
22 || 7.70 |[3.50]] 6.00 || 6.08 | 8.62 | 585 || 2.27 || 832 | 5.70 | 2.12 || 10.43 |
2

(9}

oo

W

| 1834 [[3.50/ 6.00 || 6.08 |[10.39| 6.74 | 3.16 | 9.18 || 6.13 || 2.55 || 28.98 |

Total earth volume for sewer trenches = 1863 cubic yards.

¢ The trench was estimated to have a bottom width equal to the outer pipe diameter plus 36 inches.
o I[fthe calculated width of the trench bottom is less than the minimum acceptable width, the minimum acceptable
width was used.
¢ The sewer wall thickness is equal to: (equivalent diameter in inches/12)+1 inches
¢ The sewer bedding thickness is equal to:
o Four inches for pipes less than 33 inches.
o Six inches for pipes less than 60 inches.
o Eight inches for all larger sizes.
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Program:
upstwervan UDSewer Results Summary

Model Interface
2.1.1.4 Project Title: New UDSEWER System Module

Run Date: Project Description: Default system
9/7/2021 7:11:54 AM

System Input Summary

Rainfall Parameters

Rainfall Return Period: 5
Rainfall Calculation Method: Formula

One Hour Depth (in): 1.50
Rainfall Constant "A": 28.5
Rainfall Constant "B": 10
Rainfall Constant "C": 0.786

Rational Method Constraints
Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500

Maximum Urban Overland Len. (ft): 300
Used UDFCD Tc. Maximum: No

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90

Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6587.68

Manhole Input Summary:

| H Given Flow H Sub Basin Information |
Element Ground K&’ (::vln Local Drainage Runoff Syr Overland||Overland||Gutter || Gutter
Name Elevation Flow Contribution|| Area Coefficient Coefi)";cien ¢ Length Slope ||Length||Velocity
(o) (cfs) (cfs) (Ac)) (ft) (%) () || (fps)
OUTIFALL 6592.86 || 0.00 0.00 0.00 0.00 0.00 0.00 || 000 | 0.00 | 0.00

21 || 659312 430 | 000 | 000 | 000 | 000 |[ 000 | 000 | 000 | 0.00 |
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| 7 ][ 6596.54 3060 000 | 000 || 000 || 000 | 000 | 000 | 000 000 |
| 20 |[6596.83 ] 170 |[ 000 | 000 | o000 | o000 | 000 || 000 | 000 | 0.00 |
| 8A || 6600.15 2950 | 000 | 000 | 000 | o000 | 000 || 000 | 000 | 0.00 |
| 8B  |[6603.84] 2950 000 || 000 | 000 || 000 | 000 | 000 | 000 000 |
| 12 |[6604.14 | 520 | 000 || 000 | o000 | o000 | 000 || 000 | 000 | 0.00 |
| 19 || 6604.14 | 880 | 000 | 000 | 000 | 000 | 000 || 000 | 000 | 0.00 |
| 13 |[6593.16 | 7.00 || 000 | 000 | 000 | 000 | 000 || 000 | 000 | 0.00 |
Manhole Output Summary:
| “ Local Contribution “ Total Design Flow “
Element O\’;eir:lz::nd (,;[,l;ltrtleer Basin Tc || Intensity CI:)(I)li:ilb Coeff. || Intensity || Manhole Tc gle:vlv{ Comment
Name (min) (min) (min) (in/hr) (cfs) Area || (in/hr) (min) (cfs)
|OUTFALL 1|| 000 | 000 [ 000 |[ 000 | 000 |[6.17 ] 679 | 039 [[41.90| |
| 21 | 000 | 000 000 || 000 |[ 000 |[000] 000 | 000 |430] |
| 7 | 000 | 000 o000 [ 000 | 000 |[000| 000 | 000 [30.60] |
| 20 | 000 | o000 | 000 |[ 000 | 000 [[000] 000 [ o000 |[170] |
| 8A | 000 | 000 | 000 || 000 | 000 [[000]| 000 | 000 [29.50] |
| 8B | 000 | 000 | 000 | 000 | 000 [[000| 000 | 000 [29.50| |
| 12 || 000 |[000] 000 | 000 | 000 |[000| 000 |[ 000 |[520]| |
| 19 || 000 |[o0o00o | 000 | 000 | 000 |[000]| 000 || o000 [880] |
| 13 | 000 | 000 | 000 || 000 |[ 000 |[000]| 000 | 000 |700] |
Sewer Input Summary:
| H Elevation || Loss Coefficients H Given Dimensions |
Element I?:lvlvgi; Dovlvllllsgcteam Slope UII)Islt,l;e;m Mannings || Bend || Lateral Cross Rise Span
Name (ft) (ft) (%) (ft) n Loss || Loss Section (ft or in) || (ft or in)
| 21 [ 3074 || 6587.89 | 2.6 || 6588.69 || 0.014 | 1.00| 0.00 |CIRCULAR || 24.00in || 24.00 in |
| 7 [[101.44 || 658692 | 3.7 || 6590.67 | 0.014 [ 0.05| 0.00 |CIRCULAR |/ 36.00in || 36.00 in |
| 20 || 773 || 659227 | 5.6 || 6592.70 || 0.014 | 1.00 | 0.00 | CIRCULAR || 18.00in |[ 18.00 in |
| 8A [[10721]| 659072 | 3.6 || 6594.58 || 0.014 [ 0.05| 0.00 |[CIRCULAR | 36.00in || 36.00 in |
| 8B [[10831|| 6594.63 | 3.5 || 659842 || 0.014 [ 0.05| 0.0 |CIRCULAR |[36.00in || 36.00 in |
| 12 || 767 || 6599.72 || 2.0 || 6599.87 || 0.014 | 1.00] 0.00 ||CIRCULAR || 24.00 in || 24.00 in |
| 19 [ 3067 || 6599.73 | 1.0 || 6600.04 || 0014 | 1.00] 000 |CIRCULAR |[24.00in || 24.00 in |
| 13 || 753 || 6587.89 || 2.7 || 6588.09 || 0.014 | 1.00| 0.00 |CIRCULAR |[24.00in || 24.00 in |

Sewer Flow Summary:

| HFull Flow Capacity” Critical Flow H

Normal Flow

Element
Name

Flow
(cfs)

Velocity
(fps)

Depth
(in)

Velocity
(fps)

Depth
(in)

Velocity

Froude
Number

(fps)

Flow
Condition

Flow || Surcharged || Comment
(cfs)|| Length
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| [ [ L L [ I L dy | |
| 21 | 3396 || 1081 | 874 416 |[577 | 740 | 224 |[Supercriticall[4.30( 0.00 | |
| 7 | 11945] 1690 [21.51] 694 |[12.43]| 14.14 || 2.86 |[Supercritical|[30.60] 0.00 || |
| 20 |[ 2314 | 1310 | 588 339 [ 330] 7.65 | 3.08 |[Supercritical|1.70| 0.00 || |
| 8A | 11783 ] 16.67 |21.10] 6.85 |[12.28] 13.86 || 2.82 |[Supercritical|[29.50 0.00 | |
| 8B | 116.18 | 16.44 |[21.10] 6.85 |[12.37|| 13.72 || 2.78 |[Supercritical|[29.50] 0.00 || |
| 12 2979 || 948 | 9.65]| 440 |[679 | 7.12 | 197 |[Supercritical|[5.20( 0.00 | |
| 19 |[ 2106 || 670 [12.70] 522 [10.82]] 6.40 | 1.36 |[Supercritical|8.80 | 0.00 || |
| 13 | 3461 || 11.02 [[11.26] 4.83 |[ 732 | 863 | 229 |[Supercritical|[7.00( 0.00 | |
¢ A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
o If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
o [fthe sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
| |  Existing || Calculated || Used |
Element g;‘,ak Cross Ri S Ri S Ri S Area C ¢
Name (c(f)sv)v Section se pan se pan se pan (ft12) ommen
| 21 [ 430 || CIRCULAR | 24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in |[ 24.00in || 3.14 || |
| 7 ][30.60| CIRCULAR || 36.00 in || 36.00 in || 24.00 in || 24.00 in || 36.00 in || 36.00in | 7.07 || |
| 20 || 1.70 | CIRCULAR || 18.00 in || 18.00 in || 18.00 in || 18.00 in || 18.00 in || 18.00in || 1.77 || |
| 8A [[29.50| CIRCULAR || 36.00 in || 36.00 in || 24.00 in || 24.00 in || 36.00 in || 36.00 in || 7.07 || |
| 8B [[29.50| CIRCULAR || 36.00 in || 36.00 in || 24.00 in || 24.00 in || 36.00 in || 36.00in | 7.07 || |
| 12 |/ 520 | CIRCULAR || 24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in | 24.00in || 3.14 | |
| 19 | 8.80 | CIRCULAR || 24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in || 24.00 in || 3.14 | |
| 13 | 7.00 || CIRCULAR | 24.00 in |[ 24.00 in || 18.00 in || 18.00 in || 24.00 in || 24.00in || 3.14 || |

¢ Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available

size.
¢ Sewer sizes should not decrease downstream.
¢ All hydraulics where calculated using the 'Used' parameters.

Grade Line Summary:

Tailwater Elevation (ft): 6587.68

Downstream Manhole
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Invert Elev. HGL EGL
Losses

El Bend Lateral Friction
ement||Downstream||Upstream Loss Loss Downstream||Upstream |Downstream Loss Upstream
Name () (ft) (56 (F6) (ft) (fo) (ft) (t) (fo)
| 21 || 6587.89 | 6588.69 || 0.00 || 000 | 6588.37 || 6589.42 | 6589.22 | 046 | 6589.69 |
| 7 || 658692 | 6590.67 || 0.00 || 000 | 6587.95 || 6592.46 | 6591.06 | 2.15 | 6593.21 |
| 20 || 659227 [ 6592.70 | 0.01 | 000 || 6592.54 | 6593.38 | 6593.45 || 0.00 | 6593.45 |
|




| 8A || 6590.72 | 6594.58 || 0.01 || 000 || 659248 || 6596.34 | 6594.73 || 234 || 6597.07 |
| 8B || 6594.63 | 659842 | 0.01 || 000 | 659635 || 6600.18 | 6598.58 | 232 | 660091 |
| 12 || 6599.72 | 6599.87 || 0.04 || 000 | 660028 || 6600.92 | 6601.07 || 0.00 | 6601.07 |
| 19 | 6599.73 | 6600.04 | 0.12 | 000 || 6600.63 |l 6601.10 || 660127 || 0.25 | 6601.52 |
| 13 || 6587.89 | 6588.09 || 0.00 || 000 | 6588.50 || 6589.52 | 6589.65 | 0.00 | 6589.65 |

¢ Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a

sewer.
e Bendloss=Bend K * V_fi " 2/(2*g)
e Lateral loss=V_fo "~ 2/(2*g)- Junction Loss K * V_fi * 2/(2*g).
o Friction loss is always Upstream EGL - Downstream EGL.

Excavation Estimate:

The trench side slope is 1.0 ft/ft
The minimum trench width is 2.00 ft

H Downstream H Upstream ||
Element | Length | Wall || Bedding l;?,:giﬁl V‘r};‘:il::h rll“)r:ntclil Cover vgi(:il:h rl]“)r:ntclil Cover || Volume Comment
Name | (f | (in) | (in) @ | (o (f‘t’) @0 | " (flt’) 6 | (cu. yd)

| 21 | 3074 |[3.00] 400 | 550 || 894 | 555 || 2.72 || 7.86 | 5.01 | 2.18 || 35.56 | |
| 7 |[101.44][400| 6.00 || 6.67 || 989 || 6.78 | 2.61 | 9.74 | 6.70 | 2.54 | 178.12 || |
| 20 | 773 |[250] 400 | 492 | 8.05 | 481 | 256 || 776 | 4.67 | 242 || 732 | |
| 8A [107.21][4.00] 6.00 | 6.67 || 9.64 | 6.65 | 2.49 || 9.14 | 6.40 | 2.24 | 180.23 || |
| 8B [[108.31][4.00( 6.00 | 6.67 || 9.04 || 635 || 2.19 | 884 | 6.25 | 2.09 | 173.78 || |
| 12 || 767 |[3.00] 400 || 550 || 725 | 471 | 1.87 | 7.54 | 4.85 | 2.02 | 7.72 | |
| 19 | 3067 |[3.00] 400 | 550 |[ 721 || 4.69 | 1.86 || 7.20 | 4.68 | 1.85 || 30.11 | |
| 13 || 753 |[3.00] 400 | 550 || 895 | 556 | 272 || 9.14 | 565 | 2.82 | 9.47 | |

Total earth volume for sewer trenches = 622 cubic yards.

e The trench was estimated to have a bottom width equal to the outer pipe diameter plus 36 inches.
o Ifthe calculated width of the trench bottom is less than the minimum acceptable width, the minimum acceptable
width was used.
¢ The sewer wall thickness is equal to: (equivalent diameter in inches/12)+1 inches
¢ The sewer bedding thickness is equal to:
o Four inches for pipes less than 33 inches.

o Six inches for pipes less than 60 inches.
o Eight inches for all larger sizes.
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Program:
upstwervan UDSewer Results Summary

Model Interface

2.1.1.4 Project Title: New UDSEWER System Module

Run Date: Project Description: Default system
9/7/2021 7:15:14 AM

System Input Summary

Rainfall Parameters

Rainfall Return Period: 5
Rainfall Calculation Method: Formula

One Hour Depth (in): 1.50
Rainfall Constant "A": 28.5
Rainfall Constant "B": 10
Rainfall Constant "C": 0.786

Rational Method Constraints
Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500

Maximum Urban Overland Len. (ft): 300
Used UDFCD Tc. Maximum: No

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90

Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6599.45

Manhole Input Summary:

| H Given Flow H Sub Basin Information |
Element Ground K&’ (::vln Local Drainage Runoff Syr Overland||Overland||Gutter || Gutter
Name Elevation Flow Contribution|| Area Coefficient Coefi)";cien ¢ Length Slope ||Length||Velocity
(o) (cfs) (cfs) (Ac)) (ft) (%) () || (fps)
OUTIFALL 6603.84 || 0.00 0.00 0.00 0.00 0.00 0.00 || 000 | 0.00 | 0.00

9 [es11.72][ 2100 o000 || 000 || 000 | 000 || 000 | 000 | 000 | 0.00 |
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|10 ]6607.04 | 21.00 | 000 || 000 || 000 | 000 | 000 | 000 | 000 000 |
Manhole Output Summary:
| “ Local Contribution “ Total Design Flow “
Element O‘,’lfill':laend G,[,l;:;ir Basin Tc || Intensity CI:)(:l(t::ilb Coeff. || Intensity | Manhole Tc gf:vlv{ Comment
Name (min) (min) (min) (in/hr) (cfs) Area || (in/hr) (min) (cfs)
|OUTFALL 1| 000 | 000 | 000 | 000 | 000 [[322] 652 | 093 [21.00] |
| 9 | 000 | 000 | 000 || 000 |[ 000 |[000]| 000 | 000 [21.00] |
| 10 || 000 |[000] 000 | 000 || 000 |[[000] 000 | 000 |21.00] |
Sewer Input Summary:
| || Elevation || Loss Coefficients || Given Dimensions |
Element Sewer || Downstream Slope Upstream Mannings || Bend || Lateral Cross Rise Span
N Length Invert o Invert L L Secti ft or i ft or i
ame (t) (ft) (%) (ft) n 0SS 0SS ection (ft or in) || (ft or in)
| 9 [166.22] 659878 || 0.6 || 6599.78 || 0.014 ] 0.05] 0.00 ||CIRCULAR | 36.00in || 36.00 in |
| 10 [268.70] 6600.02 || 0.7 || 6601.90 || 0.014 ] 0.29] 0.00 ||CIRCULAR | 36.00in || 36.00 in |
Sewer Flow Summary:
| “Full Flow Capacity” Critical Flow “ Normal Flow “
. . . Surcharged
Element|| Flow || Velocity |[Depth||Velocity||Depth||Velocity|| Froude Flow Flow
Name || (cfs) | (fps) || (i) | (fps) | (in) | (fps) |Number| Condition | (cfs) L‘;'fltg)‘h Comment
| 9 |[4810] 681 [17.66] 6.09 [16.64] 6.57 | 1.12 |[Superecritical|[21.00] 0.00 || |
| 10 [[5196] 735 [17.66] 6.09 |[15.93] 6.96 | 122 |[Supercritical[21.00] 0.00 | |
¢ A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
o If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
o [fthe sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
| |  Existing || Calculated || Used |
Element Peak Cross . . . Area
Name F(:(f)sv)v Section Rise Span Rise Span Rise Span (ft12) Comment
| 9 [[21.00] CIRCULAR | 36.00 in || 36.00 in || 27.00 in || 27.00 in || 36.00 in || 36.00 in || 7.07 || |
| 10 |[21.00| CIRCULAR || 36.00 in || 36.00 in || 27.00 in || 27.00 in || 36.00 in || 36.00in | 7.07 || |

¢ Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available
size.

o Sewer sizes should not decrease downstream.
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¢ All hydraulics where calculated using the 'Used' parameters.

Grade Line Summary:

Tailwater Elevation (ft): 6599.45

Invert Elev. Downstream Manhole HGL EGL
0Sses
Bend Lateral Friction
Element|(Downstream|Upstream Loss Loss Downstream||Upstream ||Downstream Loss Upstream
Name (ft) (ft) (56 (F6) (ft) (ft) (ft) (t) (fo)
| 9 || 659878 | 6599.78 || 0.00 || 0.00 || 6600.17 | 6601.25 | 6600.84 | 0.99 | 6601.83 |
| 10 || 6600.02 | 6601.90 || 0.04 | 000 | 6601.35 || 6603.37 | 6602.10 || 1.85 | 6603.95 |

¢ Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a
sewer.

e Bend loss=Bend K * V_fi * 2/(2*g)

o Lateral loss=V_fo "~ 2/(2*g)- Junction Loss K * V_fi * 2/(2*g).

o Friction loss is always Upstream EGL - Downstream EGL.

Excavation Estimate:

The trench side slope is 1.0 ft/ft
The minimum trench width is 2.00 ft

H Downstream H Upstream ||

Bottom || Top || Trench Cover Top || Trench Cover | Volume
Width || Width || Depth | ~ove' | Width | Depth || v UME | comment

@ | d | @ | P @ | @ | |y
| 9 [[16622][4.00( 6.00 || 6.67 | 811 | 589 | 1.72 || 21.88 || 12.77 || 8.61 | 562.72 || |
| 10 [[268.70 [[4.00] 6.00 | 6.67 | 21.40 | 12.53 || 8.37 || 8.28 || 5.97 | 1.81 | 887.28 || |

Element || Length || Wall || Bedding
Name (ft) || (in) (in)

Total earth volume for sewer trenches = 1450 cubic yards.

e The trench was estimated to have a bottom width equal to the outer pipe diameter plus 36 inches.
o Ifthe calculated width of the trench bottom is less than the minimum acceptable width, the minimum acceptable
width was used.
¢ The sewer wall thickness is equal to: (equivalent diameter in inches/12)+1 inches
e The sewer bedding thickness is equal to:
o Four inches for pipes less than 33 inches.
o Six inches for pipes less than 60 inches.
o Eight inches for all larger sizes.
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Elevation (Ft
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Program:
UDSEWER Math
Model Interface
2.1.1.4

Run Date:
2/9/2022 8:41:03 AM

UDSewer Results Summary

Project Description: Default system

Project Title: New UDSEWER System Module

System Input Summary

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Calculation Method: Formula

One Hour Depth (in): 2.52
Rainfall Constant "A'": 28.5
Rainfall Constant "B": 10
Rainfall Constant "C": 0.786

Rational Method Constraints

Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500
Maximum Urban Overland Len. (ft): 300
Used UDFCD Te. Maximum: No

Sizer Constraints

Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90
Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6576.89

Manhole Input Summary:

| H Given Flow H Sub Basin Information ‘
Ground Total Local Drainage Overland||Overland| Gutter || Gutter
Element . |[[Known o Runoff Syr .
Name Elevation Flow Contribution|| Area Coefficient||Coefficient Length Slope |[Length| Velocity
(ft) (cfs) (cfs) (Ac) (ft) (%) (fo || (fps)
OUTfALL 6575.47 || 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 [ 6581.88 [ 11940 000 || 000 || 000 | 000 | 000 | 000 [ 0.00] 0.00

1




| 2 || 658343 |[11940| 000 || 000 | 000 | 000 | 000 | 000 | 0.00 || 000 |
| 3 |[6583.03[111.80] 000 || 000 |[ 000 | 000 | 000 | 000 | 000 | 000 |
| 4 |[6583.87 [100.70] 0.00 || 0.00 | 000 | 000 | 000 | 000 | 000 | 000 |
| 14 6584132590 000 || 000 |[ 000 | 000 | 000 | 000 | 000] 0.00 |
| 15 | 658677 ] 19.00] o000 || 000 || 000 | 000 | 000 | 000 | 0.00 | 000 |
| 16 || 658733 660 || 000 || 000 || 000 | o000 | 000 | 000 [ 000 | 000 |
| 17 || 6587.15 1340 000 || 000 || 000 | o000 | 000 | 000 | 000 | 000 |
| 18 |[6584.26 | 870 || 000 || 000 | 000 | 000 | 000 | 000 | 000 | 000 |
| 22 6583411650 000 || 000 |[ 000 | 000 | 000 | 000 | 0.00] 0.00 |
| 23 6583411180 000 | 000 |[ 000 | 000 | 000 | 000 | 000] 0.00 |
Manhole Qutput Summary:
| H Local Contribution H Total Design Flow H
rlan tter|| Basin . Local .. ||Manhole|| Peak
Ell\?::s:t O‘:l?ime ‘ (:Jl“lllntlz :‘Sc Il(lltlc:/nhs:;y CO(I)li:ib ?&eef:. Ir(llt::/nhs:;y aTc0 ) Fle:w Comment
(min) || (min) || (min) (cfs) (min) || (cfs)
OUTFALLI 000 | 0.00 | 0.00 | 000 | 0.00 |1024| 1166 | 0.10 [119.40 Surface Water Present
(Upstream)

1 0.00 || 0.00 || 0.00 || 0.00 | 000 ||0.00] 000 | 000 |[[119.40 S““;a];f)x?t‘r’gnrgsem
| 2 || 000 | 000] 000 | 000 [ 000 [[000] 000 || 000 [[119.40] |
| 3 || 000 |[000] 000 | 000 |[ 000 [000] 000 || 0.00 |[111.80] |
|4 || 000 | 000 000 000 | 000 |[000[ 000 | 000 [100.70] |
|14 || 000 | 000 000 | 000 | 000 [[0.00] 000 | 000 [2590] |
| 15 || 000 | 0.00 | 0.00 | 0.00 | 000 |[0.00]| 000 | 000 [19.00]l |
| 16 || 000 | 0.00] 000 | 000 [ 000 [[000] 000 || 000 | 660] |
| 17 || 000 | 000 000 | 000 |[ 000 [000] 000 || 000 |1340] |
|18 || 000 | 000 000 | 000 | 000 [[0.00] 000 | 000 | 870 |
| 22 || 000 | 0.00] 000 | 000 | 000 [[000] 000 || 000 [16.50]f |
| 23 || 000 | 000 | 000 | 000 [ 000 |[000] 000 | 000 [11.80]f |
Sewer Input Summary:
| || Elevation || Loss Coefficients H Given Dimensions ‘
Element 5::’;; DOY:jgiam Slope Ull)rsltfreerim Mannings || Bend || Lateral Cross Rise Span

Name (%) n Loss || Loss Section (ft or in) || (ft or in)

(fo) (f) (ft)

| 1 || 5112 657547 | 05 || 6575.73 || 0.014 [0.03| 0.00 || ELLIPSE | 43.00in || 68.00 in |
| 2 Jueot| 657572 || 05 || 6576.30 || 0.014 [0.38| 0.00 || ELLIPSE || 43.00in || 68.00 in |
| 3 | 4220 657638 || 0.5 || 6576.59 || 0.014 [ 0.05] 0.00 || ELLIPSE | 43.00in || 68.00 in |
|4 |[113.08]| 657692 || 0.6 || 6577.60 || 0.014 |[1.32] 0.00 | ELLIPSE | 43.00in || 68.00 in |
| 14 | 2722 | 6578.68 || 1.1 || 6578.98 || 0.014 |[0.05 0.00 [CIRCULAR | 30.00in || 30.00 in |
| 15 [[297.18| 6578.89 || 1.1 || 6582.16 || 0.014 |[0.05] 0.00 |CIRCULAR | 30.00in || 30.00 in |
I I | I | | I | I I | |
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| 16 || 3648 || 6583.15 | 1.0 || 6583.51 || 0.014 || 038 0.00 ||CIRCULAR | 18.00in || 18.00in |
| 17 || 773 || 658266 || 2.3 || 6582.84 || 0.014 |[1.32] 0.00 | CIRCULAR | 24.00in || 24.00 in |
| 18 || 9.62 || 6579.98 || 2.0 || 6580.17 || 0.014 |[0.38| 0.00 |CIRCULAR | 18.00in || 18.00 in |
| 22 || 770 || 657797 || 6.9 || 6578.50 || 0.014 [0.05] 0.00 |CIRCULAR |/ 30.00in || 30.00 in |
| 23 || 1834 || 657748 || 32 || 6578.07 || 0.014 [0.38] 0.00 |[CIRCULAR |/ 30.00in || 30.00 in |
Sewer Flow Summary:
| |Full Flow Capacity|| Critical Flow || Normal Flow I
. . . Surcharged
Element|| Flow || Velocity |[Depth| Velocity|Depth||Velocity| Froude Flow Flow
Name || (cfs) (fps) @in) || (fps) || (in) | (fps) |[Number|| Condition || (cfs) L?;gth Comment
| 1 13172 943 |[38.32] 9.65 [[39.57] 9.32 || 0.94 || Subcritical [119.40| 0.00 || |
|2 13172 943 [3832] 9.65 [39.57|| 9.32 || 094 | Pressurized [[119.40] 116.91 || |
| 3 |[131.72 || 943 [37.05| 9.38 |[37.64] 9.22 || 0.97 || Pressurized [111.80] 4220 || |
| 4 |[14429 || 1033 |35.10] 8.99 [[32.92] 9.70 || 1.13 || Pressurized [100.70[ 113.08 || |
| 14 | 4005 || 816 [[2081] 7.13 [[17.56] 8.68 | 1.39 || Pressurized |[25.90 2722 | |
15 || 40.05 | 8.16 [17.73]| 629 |[14.54| 8.05 || 1.46 S“pfrcriﬁcal 19.00 || 166.88
ump
| 16 || 978 || 553 [11.93]] 531 [[10.83] 594 | 120 |[Supercritical| 6.60 | 0.00 || |
| 17 | 3194 || 10.17 |[15.81] 6.10 [[10.84] 9.72 | 2.06 |[Supercritical|| 13.40] 0.00 || |
| 18 || 1374 | 778 [13.70|| 6.03 [10.39|] 823 || 1.72 | Pressurized | 8.70 || 9.62 | |
| 22 [[100.32 || 2044 |[16.47| 598 |/ 8.23 | 1509 || 3.80 || Pressurized | 16.50| 7.70 || |
| 23 | 6832 || 13.92 |[13.82| 534 || 844 | 1042 || 2.59 || Pressurized | 11.80 | 1834 || |
¢ A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
o If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
o If the sewer is pressurized, full flow represents the pressurized flow conditions.
Sewer Sizing Summary:
| || Existing H Calculated H Used ||
Element Peak Cross . . . Area
Name Flow Section Rise Span || Rise Span || Rise Span (ft12) Comment
(cfs)
Existing height is smaller
1 119.40|| ELLIPSE ||43.00 in||68.00 in||54.00 in||54.00 in|{43.00 in|{68.00 in|| 13.97 || than the suggested height.
Exceeds max. Depth/Rise
Existing height is smaller
2 119.40|| ELLIPSE ||43.00 in||68.00 in||54.00 in||54.00 in||43.00 in|[68.00 in|| 13.97 || than the suggested height.
Exceeds max. Depth/Rise
3 |[111.80] ELLIPSE [43.00 in[[68.00 in|[54.00 in|[54.00 in||43.00 in||68.00 in [ 13.07 | EXisting height is smaller
than the suggested height.
4 |[100.70|| ELLIPSE [43.00 in[[68.00 in[48.00 in|48.00 in [43.00 in||68.00 in [ 13.97 | EXisting height is smaller
than the suggested height.
| 14 |25.90 [CIRCULAR|[30.00 in[30.00 in|[27.00 in|[27.00 in{|30.00 in [30.00 in|| 4.91 || |
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15 || 19.00 |[CIRCULAR|[30.00 in|[30.00 in[[24.00 in||24.00 in||30.00 in|[30.00 in|| 4.91 || |
16 || 6.60 ||CIRCULAR [18.00 in|{18.00 in||18.00 in|/18.00 in|[18.00 in|{18.00 in|| 1.77 || |
17 || 13.40 |[CIRCULAR |[24.00 in|[24.00 in||18.00 in||18.00 in|[24.00 in|[24.00 in|| 3.14 || |
18 || 8.70 |CIRCULAR][18.00 in|[18.00 in[18.00 in[18.00 in|[18.00 in|[18.00 inl|| 1.77 || |

l

22 | 16.50 |[CIRCULAR[30.00 in|[30.00 in|[18.00 in||18.00 in[[30.00 in[[30.00 in|| 4.91 |
23 |[ 11.80 |[CIRCULAR|[30.00 in|[30.00 in|[18.00 in|[18.00 in|[30.00 in|[30.00 in|| 4.91 |

¢ Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available
size.

¢ Sewer sizes should not decrease downstream.

¢ All hydraulics where calculated using the 'Used' parameters.

Grade Line Summary:

Tailwater Elevation (ft): 6576.89

Invert Elev. DOWHStfam Manhole HGL EGL
0sses
Bend Lateral Friction

Element|[Downstream||Upstream Loss Loss Downstream ||[Upstream||Downstream Loss Upstream
Name (o) (o) (£ (Ft) (ft) (ft) (ft) (5t (ft)

| 1 || 657547 | 657573 || 000 | 000 || 6578.67 | 6579.05 | 6580.11 | 0.26 | 6580.38 |
| 2 || 657572 | 657630 | 043 | 000 | 6579.67 | 6580.16 | 6580.81 | 0.48 | 6581.29 |
| 3 || 657638 | 657659 || 0.05 || 000 || 6580.34 | 6580.50 | 658134 | 0.15 || 6581.49 |
| 4 || 657692 | 6577.60 || 1.07 || 000 | 6581.75 || 6582.08 | 6582.56 | 0.33 || 6582.89 |
| 14 || 6578.68 | 657898 | 0.02 || 0.00 | 658248 | 6582.60 | 658291 | 0.13 || 6583.03 |
| 15 || 657889 | 6582.16 [ 0.01 || 000 || 658281 | 6583.64 | 6583.05 | 121 || 6584.25 |
| 16 | 6583.15 | 658351 | 0.08 | 000 || 6584.05 | 6584.50 | 6584.60 | 035 || 6584.94 |
| 17 || 658266 | 6582.84 | 037 || 000 | 6584.01 || 6584.74 | 6585.03 | 0.00 || 6585.03 |
| 18 || 657998 | 6580.17 || 0.14 || 000 | 6582.80 || 6582.88 | 6583.18 | 0.08 || 6583.25 |
| 22 || 657797 | 6578.50 | 0.01 | 0.00 | 6581.33 | 6581.34 | 6581.50 | 0.01 || 6581.51 |
| 23 || 657748 | 6578.07 | 003 || 000 | 658123 | 6581.25 || 6581.32 | 0.02 || 6581.34 |

¢ Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a
sewer.

e Bend loss=Bend K * V_fi " 2/(2*g)

o Lateral loss =V _fo ” 2/(2*g)- Junction Loss K * V_fi " 2/(2*g).

e Friction loss is always Upstream EGL - Downstream EGL.

Excavation Estimate:

The trench side slope is 1.0 ft/ft
The minimum trench width is 2.00 ft

|| Downstream || Upstream H

Bottom|| Top |Trench Cover Top ||[Trench Cover|[Volume
Width |Width|| Depth Width|| Depth Comment

(ft) (ft) (ft) (ft) (ft) (ft) (ft) ||(cu. yd)

Element||Length||Wall|(Bedding
Name (ft) || (in) (in)
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| 1 || 5112 ][6.67|| 8.00 | 9.78 || 0.00 | 1.22 || 0.00 || 11.80 | 7.37 || 2.01 || 80.48 || w rToo hallow |
| 2 [116.91]6.67|| 800 | 9.78 |[11.83] 7.39 |[ 2.03 |[13.76 | 8.35 || 2.99 || 344.04 || |
| 3 | 42.20[6.67|| 800 | 9.78 [[13.60| 8.27 || 2.91 || 12.38 | 7.66 | 2.30 || 125.95 || |
| 4 [[113.08][6.67| 8.00 || 9.78 [[11.72] 7.33 || 1.97 | 12.04] 7.49 || 2.13 || 308.15 || |
| 14 [ 27.223.50] 6.00 || 6.08 || 8.88 | 5.98 || 2.40 || 8.80 || 5.94 || 2.36 || 38.48 || |
|15 |297.18][3.50( 6.00 | 6.08 | 898 | 6.03 || 2.45 || 7.72 || 5.40 || 1.82 |/ 397.95 || |
|16 | 3648 |[2.50] 4.00 || 492 || 6.75 || 4.17 || 1.92 || 7.14 || 4.36 || 2.11 || 29.73 || |
| 17 || 7.73 [[3.00]| 4.00 | 550 || 7.22 | 4.69 || 1.86 || 7.62 || 4.89 | 2.06 || 7.81 || |
| 18 || 9.62 [[2.50( 4.00 || 492 | 7.80 || 4.69 || 2.44 | 7.68 || 4.63 | 238 | 8.88 || |
| 22 | 770 |[3.50] 6.00 | 6.08 || 8.62 | 585 |[2.27] 832 | 570 || 2.12 || 10.43 || |
| 23 ][ 1834 [[3.50] 6.00 || 6.08 [[1039] 6.74 || 3.16 || 9.18 || 6.13 || 2.55 || 28.98 || |

Total earth volume for sewer trenches = 1381 cubic yards.

width was used.

o Four inches for pipes less than 33 inches.
o Six inches for pipes less than 60 inches.
o FEight inches for all larger sizes.

The trench was estimated to have a bottom width equal to the outer pipe diameter plus 36 inches.
If the calculated width of the trench bottom is less than the minimum acceptable width, the minimum acceptable

The sewer wall thickness is equal to: (equivalent diameter in inches/12)+1 inches
The sewer bedding thickness is equal to:
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Program:
upstwervan UDSewer Results Summary

Model Interface

2.1.1.4 Project Title: New UDSEWER System Module

Run Date: Project Description: Default system
9/3/2021 12:37:40 PM

System Input Summary

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Calculation Method: Formula

One Hour Depth (in): 2.52
Rainfall Constant "A": 28.5
Rainfall Constant "B": 10
Rainfall Constant "C": 0.786

Rational Method Constraints
Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500

Maximum Urban Overland Len. (ft): 300
Used UDFCD Tc. Maximum: No

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90

Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6580.34

Manhole Input Summary:

| H Given Flow H Sub Basin Information |
Element Ground K&’ (::vln Local Drainage Runoff Syr Overland||Overland||Gutter || Gutter
Name Elevation Flow Contribution|| Area Coefficient Coefi)";cien ¢ Length Slope ||Length||Velocity
(o) (cfs) (cfs) (Ac)) (ft) (%) () || (fps)
OUTIFALL 6583.87 || 0.00 0.00 0.00 0.00 0.00 0.00 || 000 | 0.00 | 0.00

5A [6583.93 (880 000 || 000 || 000 | 000 | 000 | 000 | 000/ 0.00 |
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| SB[ 6587278280 000 || 000 || 000 | 000 | 000 | 000 | 000 0.00 |
| 6 |[6592.86 8280 000 | 000 | o000 | o000 | 000 || 000 | 000 | 0.00 |
| 21 |[6593.12] 950 [ 000 | 000 | 000 | o000 | 000 || 000 | 000 | 0.00 |
| 7 659654 ] 6610 000 || 000 | 000 || 000 | 000 | 000 | 000 000 |
| 20 |[6596.83] 380 | 000 | 000 | o000 | o000 | 000 || 000 | 000 | 0.00 |
| 8A || 6600.15 | 63.00| 000 | 000 | 000 | o000 | 000 || 000 | 000 | 0.00 |
| 8B || 6603.84 | 6350 000 | 000 | 000 | 000 | 000 || 000 | 000 | 0.00 |
| 12 |[6604.14 | 1120] 000 || 000 | 000 | o000 | 000 || 000 | 000 | 000 |
| 9 |[e611.72 4490 | 000 | 000 | 000 | o000 | 000 || 000 | 000 | 0.00 |
| 10 || 6607.04 || 4490 | 000 | 000 | 000 | 000 | 000 || 000 | 000 || 0.00 |
| 19 [ 6604.14 ] 1940 | 000 | 000 || 000 | 000 | 000 | 000 | 0.00]| 000 |
| 13 |[6593.16 | 1540 000 || 000 | o000 | o000 | 000 || 000 | 000 | 0.00 |
Manhole OQutput Summary:
| || Local Contribution H Total Design Flow H
Element O‘,El;laend GTl;ltIter Basin Tc || Intensity CI(;?li:ilb Coeff. || Intensity || Manhole Tc llzle:: Comment
Name (min) (min) (min) (in/hr) (cfs) Area || (in/hr) (min) (cfs)
|OUTFALL 1| 000 | 000 || 000 | 000 | 000 | 707 | 1171 || 005 8280 |
| 5A | 000 | 000 | 000 || 000 | 000 [[000| 000 | 000 |[82.80] |
| sB || 000 000 | 000 |[ 000 | 000 |[000]| 000 | 000 [[82.80] |
| 6 | 000 | 000 o000 [ 000 | 000 |[[000| 000 | 000 8280 |
| 21 | 000 | 000 o000 [ 000 | 000 |[[000| 000 | 000 |950] |
| 7 | 000 | 000 | 000 |[ 000 || 000 |[000] 000 | 000 [e66.10] |
| 20 | o000 | 000 ]| 000 | 000 | 000 |[[000| 000 | 000 |3.80] |
|  8A | 000 | 000 | 000 | 000 | 000 |[[000| 000 | 000 [63.00] |
| 88 | 000 | 000 | 000 |[ 000 | 000 [[000] 000 [ 000 [6350] |
| 12 || 000 |[ 000l o000 | 000 | 000 |[[000]| 000 |[ 000 [1120] |
| 9 | 000 | 000 000 [ 000 | 000 |[000| 000 | 000 [44.90| |
| 10 || 000 |[000] 000 [ 000 | 000 |[000| 000 |[ 000 [44.90| |
| 19 || 000 000 | 000 |[ 000 | 000 |[000] 000 | 000 1940 |
| 13 | 000 | 000 o000 [ 000 | 000 |[[000| 000 | 000 |15.40] |
Sewer Input Summary:
| H Elevation || Loss Coefficients H Given Dimensions |
Element I?::lvg?l.l Dovlv:sgtteam Slope UII)Islt,l;e;m Mannings || Bend || Lateral Cross Rise Span
Name (ft) (ft) (%) (ft) n Loss || Loss Section (ft or in) || (ft or in)
| 5A [ 3236 | 657819 || 1.8 || 6578.77 || 0.014 | 1.00] 0.00 ||CIRCULAR || 36.00 in || 36.00 in |
| 5B | 89.17 || 657877 || 1.8 || 6580.38 || 0.014 [ 0.05] 0.00 ||CIRCULAR || 36.00 in || 36.00 in |
| 6 [14596] 658139 || 3.5 || 6586.50 || 0.014 ] 0.05] 0.00 ||CIRCULAR | 36.00in || 36.00 in |
| 21 6587.89 0.014

| 30.74 ||

| 2.6 | 6588.69 |

1 1.00 | 0.00

| CIRCULAR || 24.00 in || 24.00 in |
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| 7 |10144]| 658692 | 3.7 || 6590.67 | 0.014 | 0.05]| 0.00 |CIRCULAR || 36.00in || 36.00in |
| 20 || 773 || 659227 | 5.6 || 6592.70 || 0.014 | 1.00| 0.00 |CIRCULAR | 18.00in || 18.00 in |
| 8A [[10721|| 6590.72 | 3.6 || 6594.58 | 0.014 [ 0.05| 0.00 |[CIRCULAR |/ 36.00in || 36.00 in |
| 8B [[10831] 6594.63 || 3.5 || 659842 || 0.014 ] 0.05] 0.00 |[CIRCULAR | 36.00in || 36.00 in |
| 12 || 767 || 6599.72 || 2.0 || 6599.87 || 0.014 | 1.00| 0.00 |[CIRCULAR |[24.00in || 24.00 in |
|
|
|
|

9 [[166.22] 6598.78 || 0.6 || 6599.78 || 0.014 | 0.05| 0.00 |[CIRCULAR | 36.00in || 36.00 in |
10 (26870 6600.02 || 0.7 | 6601.90 || 0.014 [[0.29 | 0.00 [CIRCULAR | 36.00in || 36.00 in |
19 | 3067 | 6599.73 | 1.0 | 6600.04 | 0.014 | 1.00| 0.00 |CIRCULAR | 24.00in | 24.00in |
13 | 753 || 6587.89 | 2.7 | 6588.09 || 0.014 |[1.00 | 0.00 [CIRCULAR | 24.00in || 24.00 in |

Sewer Flow Summary:

| HFull Flow Capacity” Critical Flow H Normal Flow ||

Surcharged
Length || Comment

(ft)
S5A || 8332 || 1179 [[33.54( 12.07 [[29.31] 13.44 || 1.46 | Supercritical|82.80] 0.00 || |
SB || 8332 | 11.79 |[33.54| 12.07 [[29.31]| 13.44 || 1.46 | Supercritical|[82.80] 0.00 || |
6 11618 1644 |[33.54] 12.07 |[22.46] 17.85 | 2.49 |[Supercritical|[82.80] 0.00 | |
21 |/ 3396 || 1081 |[13.22]| 536 | 8.68 | 927 | 2.24 | Pressurized [9.50 30.74 | |
7 || 11945 1690 |31.22 10.15 [[19.12]] 17.33 || 2.70 |[Supercritical[66.10][ 0.00 || |
|
|
|
|

Element|| Flow | Velocity |[Depth||Velocity||Depth||Velocity|| Froude Flow Flow
Name (cfs) (fps) (in) (fps) (in) (fps) ||Number|| Condition || (cfs)

—

20 || 2314 || 13.10 |[894 | 434 | 493 9.67 | 3.14 | Pressurized |[3.80] 773 |
8A || 11783 | 1667 [30.64| 9.83 |18.73] 16.95 || 2.68 | Supercritical|63.00] 0.00 ||
8B | 116.18 || 16.44 [30.73 9.88 |[18.98]| 16.80 || 2.64 |[Supercritical|[63.50] 0.00 ||
12 ][ 2979 || 948 |[14.41] 569 [10.20] 881 | 1.94 | Pressurized |[11.20] 7.67 ||

9 48.10 681 |[26.19] 8.15 |27.56| 7.73 0.90 || Suberitical i, oll 153 9;
Surcharged

| 10 | 5196 | 735 [26.19] 8.15 |[25.83]| 827 | 1.03 |[Supercritical|[44.90] 0.00 | |
| 19 | 2106 || 670 [19.00] 7.27 |[18.16|| 7.61 | 1.10 || Pressurized |[19.40] 30.67 || |
| 13 | 3461 || 11.02 [16.97] 648 |[11.21]| 10.70 || 2.22 || Pressurized |[15.40] 7.53 | |

¢ A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
o If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
o [fthe sewer is pressurized, full flow represents the pressurized flow conditions.

Sewer Sizing Summary:

| || Existing H Calculated || Used H
Peak
Element Cross . . . Area
Name lzi(;:)v Section Rise Span Rise Span Rise Span (ft12) Comment

| 5A [[82.80| CIRCULAR || 36.00 in || 36.00 in || 36.00 in || 36.00 in || 36.00 in || 36.00in || 7.07 ||
| 5B |[82.80| CIRCULAR || 36.00 in || 36.00 in || 36.00 in || 36.00 in || 36.00 in || 36.00in || 7.07 ||
| 6 [82.80] CIRCULAR | 36.00 in || 36.00 in || 33.00 in || 33.00 in || 36.00 in || 36.00in || 7.07 ||
| 21 |/ 9.50 | CIRCULAR | 24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in || 24.00in || 3.14 ||
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| 7 |66.10| CIRCULAR || 36.00 in || 36.00 in || 30.00 in || 30.00 in || 36.00 in || 36.00in || 7.07 || |
| 20 |/ 3.80 | CIRCULAR | 18.00 in || 18.00 in || 18.00 in || 18.00 in || 18.00 in || 18.00in || 1.77 || |
| 8A |[63.00| CIRCULAR || 36.00 in || 36.00 in || 30.00 in || 30.00 in || 36.00 in || 36.00in || 7.07 || |
| 8B  [[63.50| CIRCULAR | 36.00 in || 36.00 in || 30.00 in || 30.00 in || 36.00 in || 36.00in || 7.07 | |
| 12 |[11.20| CIRCULAR || 24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in || 24.00in || 3.14 || |
| 9 |[44.90| CIRCULAR || 36.00 in || 36.00 in || 36.00 in || 36.00 in || 36.00 in || 36.00in || 7.07 || |
| 10 [[44.90| CIRCULAR | 36.00 in || 36.00 in || 36.00 in || 36.00 in || 36.00 in || 36.00 in || 7.07 | |
| 19 [[19.40| CIRCULAR | 24.00 in || 24.00 in || 24.00 in || 24.00 in || 24.00 in || 24.00 in || 3.14 || |
| 13 |[15.40| CIRCULAR | 24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in || 24.00in || 3.14 || |

¢ Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available

size.
o Sewer sizes should not decrease downstream.
¢ All hydraulics where calculated using the 'Used' parameters.

Grade Line Summary:

Tailwater Elevation (ft): 6580.34

Invert Elev. Downstream Manhole HGL EGL
0sses

Element||Downstream||Upstream lie;;(si Litoe:sal Downstream ||Upstream ||Downstream Fliif)tsi:n Upstream
Name (ft) (ft) (5 (56 (fo) (o) (ft) (£ (ft)

| 5A || 6578.19 | 657877 | 0.00 || 000 | 6580.63 || 6581.56 | 6583.43 | 039 | 6583.83 |
| 5B || 6578.77 | 658038 | o0.11 | 000 || 6581.67 | 6583.17 | 6584.02 || 1.42 || 6585.44 |
| 6 || 658139 | 6586.50 || 0.11 || 000 | 6583.28 || 6589.29 | 658821 | 3.35 | 6591.56 |
| 21 || 6587.89 | 6588.69 || 0.14 || 000 | 6591.56 || 6591.62 | 6591.70 | 0.06 | 6591.76 |
| 7 | 658692 |[6590.67 | 0.07 | 000 | 6589.36 | 659327 || 6593.17 || 1.70 | 6594.87 |
| 20 || 659227 | 659270 || 0.07 || 000 || 6594.87 || 6594.88 | 6594.94 | 0.01 | 6594.96 |
| 8A || 6590.72 | 6594.58 || 0.06 || 000 | 659333 || 6597.13 | 6596.74 || 1.89 | 6598.63 |
| 8B || 6594.63 | 659842 | 0.06 | 000 | 6597.20 || 6600.98 | 6600.59 || 1.90 | 6602.50 |
| 12 | 6599.72 | 6599.87 | 020 || 0.00 || 660250 || 6602.52 || 6602.69 || 0.02 | 6602.72 |
| 9 || 659878 | 6599.78 || 0.03 || 000 | 6601.90 || 6602.77 | 6602.53 || 0.87 | 6603.40 |
| 10 || 6600.02 | 6601.90 || 0.18 || 000 | 6602.95 || 6604.08 | 6603.58 || 1.53 | 6605.11 |
| 19 || 6599.73 | 6600.04 [ 059 | 000 || 6602.50 | 6602.76 | 6603.09 || 0.26 | 6603.35 |
| 13 || 6587.89 | 6588.09 || 037 || 000 | 6591.56 || 6591.60 | 6591.93 | 0.04 | 6591.97 |

SCWCT.

Bend loss =Bend K * V_fi * 2/(2*g)
Lateral loss = V_fo " 2/(2*g)- Junction Loss K * V_fi * 2/(2*g).
Friction loss is always Upstream EGL - Downstream EGL.

Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a

Excavation Estimate:
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The trench side slope is 1.0 ft/ft
The minimum trench width is 2.00 ft

H Downstream H Upstream ||
Element || Length || Wall || Bedding ]i;),:g;rl:l \;;(lezh g:;:;l Cover \Rr};(:il:h g:;tcl:l Cover || Volume Comment
Name (ft) (in) (in) (ft) (ft) (ft) (ft) (ft) (ft) (ft) || (cu. yd)

| 5A | 3236 ||[4.00] 6.00 || 6.67 || 936 | 652 || 2.35 || 832 | 599 | 1.83 | 51.48 | |
| 5B | 89.17 [4.00] 600 | 6.67 || 831 || 599 | 1.82 |[11.78 | 7.72 || 3.56 || 162.86 || |
| 6 [ 14596][4.00] 600 | 6.67 || 976 | 6.71 | 2.55 |[10.72 | 7.19 || 3.03 || 268.13 || |
| 21 | 3074 |[3.00 400 | 550 || 894 | 555 || 2.72 || 7.86 | 5.01 | 2.18 || 35.56 | |
| 7 J[101.44|[400| 6.00 || 6.67 || 989 || 6.78 | 2.61 | 9.74 | 6.70 | 2.54 | 178.12 || |
| 20 | 773 |[2.50] 400 | 492 || 8.05 | 481 | 256 || 776 | 4.67 || 242 || 732 | |
| 8A [[107.21][4.00| 6.00 || 6.67 || 9.64 || 6.65 | 249 | 9.14 | 6.40 | 2.24 | 180.23 || |
| 8B [[108.31[[4.00( 6.00 || 6.67 || 9.04 || 635 || 2.19 | 884 | 6.25 | 2.09 | 173.78 || |
| 12 || 7.67 |[3.00]| 400 | 550 [ 725 | 471 || 1.87 || 7.54 || 485 [ 202 | 7.72 | |
| 9 Jl166.22][400| 6.00 | 6.67 | 811 | 589 | 1.72 || 21.88 || 12.77 || 8.61 | 562.72 || |
| 10 [[268.70|[4.00| 6.00 || 6.67 | 2140 12.53 | 8.37 | 828 | 597 | 1.81 | 887.28 || |
| 19 | 3067 |[3.00] 400 | 550 |[ 721 || 469 | 1.86 || 7.20 | 4.68 | 1.85 || 30.11 | |
| 13 || 753 |[3.00]] 400 | 550 || 895 | 556 | 272 9.14 | 565 || 2.82 || 947 | |

Total earth volume for sewer trenches = 2555 cubic yards.

width was used.

o Four inches for pipes less than 33 inches.
o Six inches for pipes less than 60 inches.
o Eight inches for all larger sizes.

The sewer wall thickness is equal to: (equivalent diameter in inches/12)+1 inches
The sewer bedding thickness is equal to:

The trench was estimated to have a bottom width equal to the outer pipe diameter plus 36 inches.
If the calculated width of the trench bottom is less than the minimum acceptable width, the minimum acceptable
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Program:
upstwervan  UDSewer Results Summary

Model Interface

2.1.1.4 Project Title: New UDSEWER System Module
Run Date: Project Description: Default system

3/8/2022 10:43:32

AM

System Input Summary

Rainfall Parameters

Rainfall Return Period: 5
Rainfall Calculation Method: Formula

One Hour Depth (in): 1.50
Rainfall Constant "A": 28.5
Rainfall Constant "B": 10
Rainfall Constant "C": 0.786

Rational Method Constraints
Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500

Maximum Urban Overland Len. (ft): 300
Used UDFCD Tc. Maximum: Yes

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90

Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6579.60

Manhole Input Summary:

| H Given Flow H Sub Basin Information |
Ground Total Local Drainage Overland||Overland||Gutter | Gutter

Element . [[Known o Runoff Syr .
Name Elevation Flow Contribution|| Area Coefficient|[Coefficient Length Slope ||Length||Velocity

(ft) (cfs) (cfs) (Ac) (fo) (%) (ft) || (fps)

OUTFALLY 6578.00 | 0.00 0.00 0.00 0.00 0.00 0.00 || 000 | 0.00 | 0.00

1 |[6585.00 820 || 000 | 000 [ 000 | 000 | 000 [ 000 | 000/ 000 |




| 2 |[659262] 820 | 000 | 000 || 000 || 000 | 000 | 000 | 000 | 000 |
| 3  |[659255] 720 | 000 | 000 | o000 | o000 | 000 || 000 | 000 | 0.00 |

Manhole OQutput Summary:

| || Local Contribution H Total Design Flow H
Element Ove.rland Gl?tter Basin Intensity Loca.l Coeff. |[Intensity Manhole||Peak
Name Time | Time Tc (in/hr) Contrib Area || (in/hr) Tc Flow Comment
(min) || (min) || (min) (cfs) (min) || (cfs)
OUTFALLI 400 | 0.00 | 000 | 000 | 000 | 119 692 || 015 ||g20| Surface Water Present
1 (Upstream)
1 000 | 0.00 | 0.00 || 000 | 0.00 |0.00| 000 | 000 |lg20f Surface Water Present
(Downstream)
| 2 | 000 |[o000] 000 | 000 |[ 000 |000]| 000 || 000 [820] |
| 3 || 000 |[000] 000 | 000 |[ 000 |000| 000 || 000 [720] |
Sewer Input Summary:
| || Elevation || Loss Coefficients || Given Dimensions |
Element Sewer || Downstream Slope Upstream Mannings || Bend || Lateral Cross Rise Span
Length Invert o Invert . . .
Name (t) (ft) (%) (ft) n Loss || Loss Section (ft or in) || (ft or in)

| 1 [ 2276 || 6578.00 || 9.8 || 6580.24 || 0.014 ] 0.03] 0.00 |[CIRCULAR || 24.00 in || 24.00 in |
| 2 ][ 4850 || 658024 || 9.8 || 6585.00 || 0014 [ 038 000 |[CIRCULAR |[24.00in || 24.00 in |
| 3 [/ 3826 || 6587.79 | 0.8 || 6588.10 || 0.014 [ 0.05| 0.00 |CIRCULAR |[24.00in || 24.00 in |

Sewer Flow Summary:

| HFull Flow Capacity” Critical Flow H Normal Flow H
Element|| Flow || Velocity |[Depth||Velocity |Depth| Velocity|| Froude Flow Flow Sull:zllllal;ﬁed Comment
Name || (cfs) (fps) (in) (fps) (in) (fps) ||Number|| Condition || (cfs) (ftg)

| 1 [ 66.08] 21.03 |[12.24] 509 || 571 1432 || 4.35 |Supercritical[8.20/ 0.00 | |
| 2 6598 21.00 [12.24] 509 || 571 | 1431 || 4.35 |Supercritical[8.20/ 0.00 | |
| 3 |[1884] 600 |[11.43] 4.88 [10.29]] 560 || 122 [Supercriticall|7.20] 0.00 | |

¢ A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
o [f the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
o If the sewer is pressurized, full flow represents the pressurized flow conditions.

Sewer Sizing Summary:

| || Existing H Calculated || Used H |
Peak Cross H Rise ‘ Rise ‘ Rise ‘

Area || Comment

(ft2)

Element Span Span Span

Name || Flow Section




| | (efs) || [ [ | [ [ [ |

|
| 1 |[820] CIRCULAR |[24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in || 24.00in || 3.14 || |
| 2 | 820] CIRCULAR |[24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in | 24.00 in || 3.14 | |
| 3 ][ 7.20 || CIRCULAR | 24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in || 24.00in || 3.14 || |

¢ (Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available
size.

e Sewer sizes should not decrease downstream.
¢ All hydraulics where calculated using the 'Used' parameters.

Grade Line Summary:

Tailwater Elevation (ft): 6579.60

Invert Elev. D"W“St‘fam Manhole HGL EGL
0Sses
Element||Downstream||Upstream 113;1;;1 LE?SI:H Downstream||Upstream|[Downstream Flzf)tsi:n Upstream
Name () (ft) (5 (56 (ft) (o) () (£ (ft)
| 1 || 6578.00 | 658024 || 0.00 || 000 | 6579.60 || 6581.26 | 6581.66 | 0.00 | 6581.66 |
| 2 || 658024 | 6585.00 | 004 || 000 | 6581.30 || 6586.02 | 6583.90 | 2.53 | 6586.42 |
| 3 || 6587.79 | 6588.10 || 0.00 || 000 | 6588.65 || 6589.05 | 6589.14 | 028 | 6589.42 |

¢ Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a
sewer.

e Bendloss=Bend K * V_fi " 2/(2*g)
o Lateral loss =V_fo " 2/(2*g)- Junction Loss K * V_fi * 2/(2*g).
¢ Friction loss is always Upstream EGL - Downstream EGL.

Excavation Estimate:

The trench side slope is 1.0 ft/ft
The minimum trench width is 2.00 ft

H Downstream H Upstream ||

. _||Bottom|| Top | Trench Top |[Trench
Element||Length Wall Be(!dmg Width |Width|| Depth Cover Width | Depth Cover||Volume
Name (ft) || (in) (in)

@ | do | ay | ] @ | @ | YD
| 1 |[22.76 ][3.00] 4.00 || 550 |[ 0.00 | 0.58 [ 0.00 | 8.52 || 5.34 || 2.51 || 14.70 | Sewer Too Shallow |
| 2 |[4850][3.00] 400 || 550 || 852 534 || 2.51|[14.24| 820 || 5.37 | 86.12 | |
| 3 |3826][3.00] 400 | 550 || 8.65] 541 | 2.58 | 7.90 | 5.03 || 2.20 || 43.47 | |

Comment

Total earth volume for sewer trenches = 144 cubic yards.

e The trench was estimated to have a bottom width equal to the outer pipe diameter plus 36 inches.
o If the calculated width of the trench bottom is less than the minimum acceptable width, the minimum acceptable
width was used.
¢ The sewer wall thickness is equal to: (equivalent diameter in inches/12)+1 inches
e The sewer bedding thickness is equal to:
o Four inches for pipes less than 33 inches.



o Six inches for pipes less than 60 inches.
o FEight inches for all larger sizes.
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Program:
upstwervan  UDSewer Results Summary

Model Interface

2.1.1.4 Project Title: New UDSEWER System Module
Run Date: Project Description: Default system

3/8/2022 10:28:07

AM

System Input Summary

Rainfall Parameters

Rainfall Return Period: 100
Rainfall Calculation Method: Formula

One Hour Depth (in): 2.52
Rainfall Constant "A": 28.5
Rainfall Constant "B": 10
Rainfall Constant "C": 0.786

Rational Method Constraints
Minimum Urban Runoff Coeff.: 0.20
Maximum Rural Overland Len. (ft): 500

Maximum Urban Overland Len. (ft): 300
Used UDFCD Tc. Maximum: Yes

Sizer Constraints
Minimum Sewer Size (in): 18.00
Maximum Depth to Rise Ratio: 0.90

Maximum Flow Velocity (fps): 18.0
Minimum Flow Velocity (fps): 2.0

Backwater Calculations:

Tailwater Elevation (ft): 6580.00

Manhole Input Summary:

| H Given Flow H Sub Basin Information |
Ground Total Local Drainage Overland||Overland||Gutter | Gutter

Element . [[Known o Runoff Syr .
Name Elevation Flow Contribution|| Area Coefficient|[Coefficient Length Slope ||Length||Velocity

(ft) (cfs) (cfs) (Ac) (fo) (%) (ft) || (fps)

OUTFALLY 6578.00 | 0.00 0.00 0.00 0.00 0.00 0.00 || 000 | 0.00 | 0.00

1 || 658500 1830 000 | 000 [ 000 | 000 | 000 [ 000 | 000/ 000 |




| 2 |[659262 1830 000 | 000 || 000 || 000 | 000 | 000 | 000 | 000 |
| 3 |[659255 ] 16.00] 000 | 000 | o000 | o000 | 000 || 000 | 000 | 0.00 |

Manhole OQutput Summary:

| || Local Contribution H Total Design Flow ||
Element Ove.rland Gl?tter Basin Intensity Loca.l Coeff. |[Intensity Manhole| Peak
Name Time | Time Tc (in/hr) Contrib Area || (in/hr) Tc Flow Comment
(min) || (min) || (min) (cfs) (min) || (cfs)
OUTFALLI 400 | 0.00 | 0.00 | 000 | 000 || 1.56 | 11.70 || 007 |[18.30| Surface Water Present
1 (Upstream)
1 000 | 0.00 | 0.00 || 000 || 0.00 |0.00( 000 | 000 |1830| Surface WaterPresent
(Downstream)
| 2 || 000 |[o000] 000 | 000 || 000 |[0.00] 000 || 0.00 [18.30] |
| 3 || 000 |[000] 000 | 000 || 000 |[0.00| 000 || 0.00 [[16.00] |
Sewer Input Summary:
| || Elevation || Loss Coefficients || Given Dimensions |
Element Sewer || Downstream Slope Upstream Mannings || Bend || Lateral Cross Rise Span
Length Invert o Invert . . .
Name (t) (ft) (%) (ft) n Loss || Loss Section (ft or in) || (ft or in)

| 1 [ 2276 || 6578.00 || 9.8 || 6580.24 || 0.014 ] 0.03] 0.00 |[CIRCULAR || 24.00 in || 24.00 in |
| 2 ][ 4850 || 658024 || 9.8 || 6585.00 || 0014 [ 038 000 |[CIRCULAR |[24.00in || 24.00 in |
| 3 [/ 3826 || 6587.79 | 0.8 || 6588.10 || 0.014 [ 0.05| 0.00 |CIRCULAR |[24.00in || 24.00 in |

Sewer Flow Summary:

| HFull Flow Capacity” Critical Flow H Normal Flow ||
Element|| Flow || Velocity |[Depth||Velocity||Depth||Velocity|| Froude Flow Flow Su{iﬁazﬁed Comment
Name || (cfs) (fps) (in) (fps) (in) (fps) ||[Number| Condition || (cfs) (ftg)
1| 66.08 | 21.03 |[1848| 7.05 || 8.63 || 17.99 | 4235 S“pf;f;glcal 18.30/  0.00

| 2 6598 21.00 |[18.48] 7.05 |/ 8.64 || 17.97 | 4.35 |[Supercritical|[18.30] 0.00 || |
| 3 |[1884] 600 [1730] 6.60 [16.99] 6.73 | 1.04 |[Supercritical|[16.00] 0.00 || |

¢ A Froude number of 0 indicates that pressured flow occurs (adverse slope or undersized pipe).
o If the sewer is not pressurized, full flow represents the maximum gravity flow in the sewer.
o Ifthe sewer is pressurized, full flow represents the pressurized flow conditions.

Sewer Sizing Summary:

| || Existing H Calculated || Used H |
Peak‘ Cross H Rise ‘ Rise ‘ Rise H Span H Area

‘ Element Span Comment

‘ Span




Flow Section (ft*2)
(cfs)

‘ Name

| 1 ][18.30| CIRCULAR | 24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in || 24.00 in || 3.14 ||
|

|

2 |[18.30| CIRCULAR | 24.00 in || 24.00 in || 18.00 in || 18.00 in || 24.00 in || 24.00 in || 3.14 ||
3 [[16.00 | CIRCULAR | 24.00 in || 24.00 in || 24.00 in || 24.00 in || 24.00 in || 24.00 in || 3.14 |

¢ Calculated diameter was determined by sewer hydraulic capacity rounded up to the nearest commercially available
size.

o Sewer sizes should not decrease downstream.
¢ All hydraulics where calculated using the 'Used' parameters.

Grade Line Summary:

Tailwater Elevation (ft): 6580.00

Invert Elev. Downstream Manhole HGL EGL
0Ssses

El Bend Lateral Friction
ement|{Downstream||Upstream Loss Loss Downstream ||Upstream ||Downstream Loss Upstream
Name (ft) (ft) (F6) (56 (ft) (o) () (t0) (ft)
| 1 | 6578.00 | 6580.24 | 0.00 | 0.00 || 6580.00 | 6581.78 | 6580.53 || 2.02 || 6582.55 |
| 2 || 658024 | 658500 020 || 000 | 6581.98 || 6586.54 | 658597 | 134 | 6587.31 |
| 3 || 6587.79 | 6588.10 || 0.02 || 000 | 6589.21 || 6589.54 | 6589.91 | 031 | 6590.22 |

Bend and Lateral losses only apply when there is an outgoing sewer. The system outfall, sewer #0, is not considered a
sewer.

e Bend loss=Bend K * V_fi * 2/(2*g)
o Lateral loss =V _fo " 2/(2*g)- Junction Loss K * V_fi * 2/(2*g).
¢ Friction loss is always Upstream EGL - Downstream EGL.

Excavation Estimate:

The trench side slope is 1.0 ft/ft
The minimum trench width is 2.00 ft

H Downstream H Upstream ||

Element||Length| Wall||Bedding li;’,:gﬁ:l “3;(:1[:]1 ’l]“)r:ntc;1 Cover \X'};(:l[;h rg:“;:‘ Cover||Volume Comment
Name | (ft) |[(n)| (in) @ | o (fli) @ | (flz) 6 |[(cu. yd)
| 1 | 2276 ][3.00] 4.00 || 550 || 0.00 | 0.58 || 0.00 || 8.52 | 5.34 || 2.51 || 14.70 || Sewer Too Shallow |
| 2 |[4850][3.00] 400 || 550 || 852 | 534 | 2.51|[14.24| 820 | 537 | 86.12 | |

| 3 |[3826][3.00] 400 || 550 || 8.65 | 541 || 2.58 ] 7.90 | 5.03 || 2.20 || 43.47 | |

Total earth volume for sewer trenches = 144 cubic yards.

¢ The trench was estimated to have a bottom width equal to the outer pipe diameter plus 36 inches.

o Ifthe calculated width of the trench bottom is less than the minimum acceptable width, the minimum acceptable
width was used.

¢ The sewer wall thickness is equal to: (equivalent diameter in inches/12)+1 inches
¢ The sewer bedding thickness is equal to:




o Four inches for pipes less than 33 inches.
o Six inches for pipes less than 60 inches.
o Eight inches for all larger sizes.
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Street Drainage Chapter 7

Figure 7-8. Street Capacity Charts Minor Residential (Detached Sidewalk)

TYPICAL CROSS SECTION

MAJOR STORM —— MINOR STORM

R.OW. R.OW.

| 47' ROW |

| 6" VERT. CURB d=7.68", T = 16.00' ¢ 6" VERT. CURB d=4.86", T = 16.00' L

- 6" RAMP CURB d=7.68;, T = 14.83' 6" RAMP CURB d=4.36", T = 14.83' !

FLOW SPREAD, |
CONTAINED WITHIN ROW \! |
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2% | 2%
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Major Storm Street Capacity Chart
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These charts shall only be used for the standard street sections as shown. The capacity shown is based on % 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 ‘ngack’ of
0.020 was used. Calculations were done using UD-Inlet 3.00.xls, March, 2011.
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Inlets Chapter 8

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

Type R Inlet
12 7 %
10 Hinlets A, M, N, [/ ot
101 & 02 / e
€ 8 s =
= 7/ e
= .
8 6 // - L-
2 L°
o p”
[TH 4 /l . T
2
0 -
0 5 10 15 20 25 30 35 40 45
Inlet Capacity (cfs)
5 Inlet — 10 Inlet  _________ 15’ Inlet

Notes:
1. The standard inlet parameters must apply to use this chart.
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Chapter 8 Inlets

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

Street Section Data: Street Width Flowline to Flowline = 32’
Type of Curb and Gutter = 6” vertical

Minor Storm

16
14 S
b o @ T[INLETEF B A . .
) »
> 10 L A =
z & A A oA oA
5 INLETS B.C] )
§
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£ e re—
INLET D
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4 L —
2
: B
5
0
1 2 3 4 5 6 8 9 10
Slope (%)
—t—Single Type 16 —i— Double Type 16 === Triple Type 16
= =5ingle Type R =4 = Double Type R =@ =Triple Type R

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.

May 2014 City of Colorado Springs 8-13
Drainage Criteria Manual, Volume 1 PAGE 198



Windermere Inlet Summary

. . Q100 | Street Qs Q5 | sy | Q100 | Q100 4 o400,
Location Inlet # Basin/DP Q5 (cfs) Pro. Inlet Type capture | bypass capture | bypass Downstream
(cfs) grade % capture capture
(cfs) (cfs) (cfs) (cfs)
DP8 Basin D15 4.5 8.6
Basin A1 3.2 7.1
A Total 7.7 15.7 sump 10' Type R (S) 10.5 0.0 100% 16.0 0.0 100% |Sump ok
DPB B Basin A2 8.8 19.4 3.8% 10' Type R (AG) 9.5 0.0 100% 13.0 6.4 67% |Bypassto E
DPC C Basin A3 5.2 11.2 3.8% 10' Type R (AG) 9.5 0.0 100% 13.0 0.0 116% |Bypass to D
DPD Basin A4 1.7 3.8
Inlet C Bypass 0.0 0.0
D Total 1.7 3.8 3.9% 5' Type R (AG) 3.3 0.0 100% 6.2 0.0 100% |No Bypass
DPE Basin A5 4.3 9.5
Inlet B Bypass 0.0 6.4
E Total 4.3 15.9 3.9% 15' Type R (AG) 13.3 0.0 100% 18.0 0.0 100% |No Bypass
DPF Basin A6 7.0 15.4
Inlet C Bypass 0.0 0.0
F Total 7.0 15.4 3.9% 15' Type R (AG) 13.3 0.0 100% 18.0 0.0 100% |No Bypass
DPH J Basin A8 6.1 13.4 0.8% 10' Type R (AG) 7.0 0.0 100% 12.5 0.9 100% |Bypass to |
DPG L Basin A7 3.0 6.6 0.8% 5' Type R (AG) 3.8 0.0 100% 6.0 0.6 91% |BypasstoN
DPI Basin A9 4.0 8.7
Inlet J Bypass 0.0 0.9
| Total 4.0 9.7 1.0% 10' Type R (AG) 7.0 0.0 100% 12.5 0.0 100% |No Bypass
DPL Basin A10 7.5 16.5
M Total 7.5 16.5 Sump 15' Type R (S) 14.5 0.0 100% 22.5 0.0 100% |Sump ok
Basin A11 Basin A11 5.3 11.8
Inlet L Bypass 0.0 0.6
N Total 5.3 12.3 Sump 10" Type R (S) 10.5 0.0 100% 16.0 0.0 100% |Sump ok
Basin B1 7.2 16.0
o1 Total 7.2 16.0 3.9% 10" Type R (S) 16.0 0.0 100% 16.0 0.0 100% |No Bypass
Basin B2 1.0 2.3
02 Total 1.0 2.3 3.9% 5' Type R (S) 6.3 0.0 100% 6.3 0.0 100% |No Bypass
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DETE

Project: Windermere Filing No. 1
Basin ID:

North Pond

ON BASIN STAGE

MHFD-Detention, Version 4.04 (February 2021)

ORAGE TABLE BUILDER

] 0
voLume| eunv | wacy
28 T

00-YEAR

Depth Increment =

peRMANENT- omrces enmee Optional Optional
pooL Zone C ation (| Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) Area (ft?) (acre) (ft?) (ac-ft)
Watershed Information Top of Micropool - 0.00 - - - 250 0.006
Selected BMP Type =|  EDB 6572 - 050 - - - 7,926 0.182 2,044 0.047
Watershed Area = 133.15 acres 6576 - 4.50 - - - 135,531 3.111 288,957 6.634
Watershed Length = 4,000 ft 6578 - 6.50 - - - 209,825 4.817 634,313 14.562
Watershed Length to Centroid = 600 ft 6579 - 7.50 - - - 220,020 5.051 849,236 19.496
Watershed Slope =|  0.025 _|ft/ft 6580 - 8.50 - - - 225118 | 5.168 | 1,071,805 | 24.605
Watershed Imperviousness =|  40.70%  |percent - - - -
Percentage Hydrologic Soil Group A =|  100.0%  |percent - - - -
Percentage Hydrologic Soil Group B = 0.0% percent - - - -
Percentage Hydrologic Soil Groups C/D = 0.0% percent - - - -
Target WQCV Drain Time = 40.0 hours - - - -
Location for 1-hr Rainfall Depths = User Input - - - -
After providing required inputs above including 1-hour rainfall - - - -
depths, click 'Run CUHP' to generate runoff hydrographs using - - = =
the embedded Colorado Urban Hydrograph Procedure. Optional User Overrides ~ = = -
Water Quality Capture Volume (WQCV) = 2.016 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 5.899 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 1.19in.) = 4.477 acre-feet 1.19 inches - - - -
5-yr Runoff Volume (P1 = 1.5in.) = 6.022 acre-feet 1.50 inches
10-yr Runoff Volume (P1 = 1.75in.) = 7.245 acre-feet 1.75 inches - - - -
25-yr Runoff Volume (P1 = 2in.) = 9.501 acre-feet 2.00 inches - - - -
50-yr Runoff Volume (P1 = 2.25in.) =| 11.710 acre-feet 2.25 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) =|  14.604 acre-feet 2.52 inches - - - -
500-yr Runoff Volume (P1 = 3.491in.) =| 24.649 acre-feet 3.49 inches - - - -
Approximate 2-yr Detention Volume =|  3.759 acre-feet - - - -
Approximate 5-yr Detention Volume =|  4.975 acre-feet - - - -
Approximate 10-yr Detention Volume =|  6.130 acre-feet - - - -
Approximate 25-yr Detention Volume =|  7.597 acre-feet - - - -
Approximate 50-yr Detention Volume =|  8.584 acre-feet - - - -
Approximate 100-yr Detention Volume =|  9.941 acre-feet - - - -
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) = 2.016 acre-feet - - - -
Zone 2 Volume (EURV - Zone 1) = 3.883 acre-feet - - - -
Zone 3 Volume (100-year - Zones 1 & 2) = 4.043 acre-feet
Total Detention Basin Volume = 9.941 acre-feet - - - -
Initial Surcharge Volume (ISV) = user i - - — —
Initial Surcharge Depth (ISD) = user ft - - - -
Total Available Detention Depth (Hiotar) = user ft - - - -
Depth of Trickle Channel (Hrc) = user ft - - - -
Slope of Trickle Channel (Src) = user ft/ft - - - -
Slopes of Main Basin Sides (Smain) = user H:v - - - -
Basin Length-to-Width Ratio (Riw) = user - - - -
Initial Surcharge Area (Asy) = user liss - - — —
Surcharge Volume Length (Lisy) = user ft - - — —
Surcharge Volume Width (Wisy) = user ft - - — —
Depth of Basin Floor (HrLoor) = user ft - - — —
Length of Basin Floor (Lrioor) = user ft - - - -
Width of Basin Floor (Wroor) = user ft - - — —
Area of Basin Floor (ArLoor) = user liss
Volume of Basin Floor (Veoor) = user i - - — —
Depth of Main Basin (Huaw) = user ft - - - -
Length of Main Basin (Luan) = user ft - - - -
Width of Main Basin (Wmam) = user ft - - — —
Area of Main Basin (Aman) = user ft2 - — - -
Volume of Main Basin (Vmam) = user lisd - — - -
Calculated Total Basin Volume (Vitar) = user acre-feet - - - -

MHFD-Detention_v4 04 Windermere N.xism, Basin
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.04 (February 2021)
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.04 (February 2021)

Project: Windermere Filing No. 1

Basin ID: N

ORIFICES

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP)

Underdrain Orifice Invert Depth =

N/A

ft (distance below the filtration media surface)

Underdrain Orifice Diameter =

N/A

inches

orth Pond
Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
. Zone 1 (WQCV) 2.59 2.016 Orifice Plate
100-YEAR Zone 2 (EURV) 4.26 3.883 Orifice Plate
ORIFICE
Zone 3 (100-year) 5.45 4.043 Weir&Pipe (Circular)
Example Zone Configuration (Retention Pond) Total (all zones) 9.941

Underdrain Orifice Area =
Underdrain Orifice Centroid =

N/A

ftz

N/A

feet

Calculated Parameters for Underdrain

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

Invert of Lowest Orifice =

0.00

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

Depth at top of Zone using Orifice Plate =

4.26

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

Orifice Plate: Orifice Vertical Spacing =

N/A

inches

Orifice Plate: Orifice Area per Row =

N/A

inches

User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (required)

eir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

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

Calculated Parameters for Plate

N/A ft
N/A feet
N/A feet
N/A ft?

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

1.42 2.83

Orifice Area (sq. inches)

11.00

11.00 11.00

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 (sg. inches)

User Input: Vertical Orifice (Circular or Rectangular)

Invert of Vertical Orifice =

Depth at top of Zone using Vertical Orifice =

Vertical Orifice Diameter =

Not Selected Not Selected
N/A N/A ft (relative to basin bottom at Stage = 0 ft)
N/A N/A ft (relative to basin bottom at Stage = 0 ft)
N/A N/A inches

Vertical Orifice Area
Vertical Orifice Centroid

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

User Input: Overflow Weir (Dropbox with Flat or

Overflow Weir Front Edge Height, Ho =

Overflow Weir Front Edge Length =

Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Type =

Debris Clogging % =

Zone 3 Weir Not Selected
4.30 N/A ft (relative to basin bottom at Stage = 0 ft)
6.75 N/A feet
0.00 N/A H:V
6.75 N/A feet
Type C Grate N/A
50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate

Circular Orifice, Restrictor Plate, or Rectangular Orifice)

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

Height of Grate Upper Edge, H
Overflow Weir Slope Length =
Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =
Overflow Grate Open Area w/ Debris =

Calculated Parameter:

Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected
4.30 N/A feet
6.75 N/A feet
4.49 N/A
3171 N/A ft?
15.86 N/A ft?

for Outlet Pipe w/

Flow Restriction Plate

Zone 3 Circular Not Selected Zone 3 Circular Not Selected
Depth to Invert of Outlet Pipe = 0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 7.07 N/A ft?
Circular Orifice Diameter = 36.00 N/A inches Outlet Orifice Centroid = 1.50 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= 6.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.92 feet
Spillway Crest Length = 70.00 feet Stage at Top of Freeboard = 7.92 feet
Spillway End Slopes = 4.00 H:v Basin Area at Top of Freeboard = 5.10 acres
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 21.63 acre-ft
Routed Hydrograph Results The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.49
CUHP Runoff Volume (acre-ft) = 2.016 5.899 4.477 6.022 7.245 9.501 11.710 14.604 24.649
Inflow Hydrograph Volume (acre-ft) =| N/A N/A 4.477 6.022 7.245 9.501 11.710 14.604 24.649
CUHP Predevelopment Peak Q (cfs) = N/A N/A 1.4 2.7 3.8 35.3 69.5 113.7 257.4
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) =| N/A N/A 0.01 0.02 0.03 0.26 0.52 0.85 1.93
Peak Inflow Q (cfs) = N/A N/A 76.6 105.2 127.2 182.0 232.6 297.1 501.8
Peak Outflow Q (cfs) = 1.0 1.8 1.6 1.8 6.7 20.3 38.5 67.6 189.1
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 0.7 1.8 0.6 0.6 0.6 0.7
Structure Controlling Flow =| Plate Plate Plate Plate Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Spillway
Max Velocity through Grate 1 (fps) =| N/A N/A N/A N/A 0.2 0.6 1.2 2.06 2.4
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 66 59 71 69 68 65 59
Time to Drain 99% of Inflow Volume (hours) = 40 71 62 76 76 75 75 72
Maximum Ponding Depth (ft) = 2.59 4.26 3.64 4.20 4.53 4.86 5.19 5.61 6.64
Area at Maximum Ponding Depth (acres) = 1.71 2.94 2.48 2.88 3.13 3.42 3.69 4.06 4.85
Maximum Volume Stored (acre-ft) = 2.027 5.908 4.229 5.704 6.696 7.809 8.946 10.613 15.238
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DETENTION BASIN OUTLET ST URE DESIGN

MHFD-Detention, Version 4.04 (February 2021)
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DETENTION BASIN

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

TLET STR

Outflow Hydrograph Workbook Filename:

RE DESIGN

MHFD-Detention_v4 04 Windermere

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
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]
5.00 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.97 0.10 4.89
0:15:00 0.00 0.00 8.43 13.70 17.10 11.56 14.58 14.23 24.49
0:20:00 0.00 0.00 30.74 40.52 47.99 30.48 35.64 38.25 56.56
0:25:00 0.00 0.00 62.81 88.22 109.59 62.45 73.18 80.56 129.60
0:30:00 0.00 0.00 76.61 105.23 127.22 148.81 191.98 227.72 398.73
0:35:00 0.00 0.00 68.99 92.04 109.28 182.05 232.65 297.12 501.84
0:40:00 0.00 0.00 58.41 75.95 89.55 166.00 211.44 272.59 456.80
0:45:00 0.00 0.00 47.77 62.86 74.24 137.32 173.97 230.44 391.32
0:50:00 0.00 0.00 39.18 52.44 60.72 114.76 143.79 189.60 326.66
0:55:00 0.00 0.00 33.53 44.79 52.23 91.23 112.69 150.74 260.96
1:00:00 0.00 0.00 29.56 39.09 46.05 74.92 91.80 125.68 219.78
1:05:00 0.00 0.00 25.94 33.94 40.17 63.18 76.88 108.39 191.86
1:10:00 0.00 0.00 21.24 29.29 34.83 51.49 61.91 84.72 147.77
1:15:00 0.00 0.00 17.22 24.62 30.56 40.82 48.10 62.86 106.86
1:20:00 0.00 0.00 14.80 21.26 27.21 31.00 35.52 43.30 72.52
1:25:00 0.00 0.00 13.58 19.46 23.99 25.21 28.68 31.52 51.94
1:30:00 0.00 0.00 12.90 18.42 21.62 21.22 23.98 25.08 39.92
1:35:00 0.00 0.00 12.54 17.72 20.00 18.63 21.01 21.34 32.79
1:40:00 0.00 0.00 12.28 16.02 18.87 16.87 18.99 18.84 27.95
1:45:00 0.00 0.00 12.09 14.51 18.09 15.82 17.80 17.20 24.78
1:50:00 0.00 0.00 11.95 13.46 17.55 15.05 16.92 16.03 22.54
1:55:00 0.00 0.00 10.47 12.69 16.71 14.56 16.35 15.35 21.32
2:00:00 0.00 0.00 9.08 11.79 15.16 14.25 16.01 15.14 20.99
2:05:00 0.00 0.00 6.73 8.81 11.16 10.69 11.98 11.35 15.67
2:10:00 0.00 0.00 4.66 6.09 7.69 7.32 8.20 7.80 10.72
2:15:00 0.00 0.00 3.21 4.20 5.32 5.06 5.65 5.40 7.39
2:20:00 0.00 0.00 2.20 2.82 3.61 3.43 3.82 3.65 4.97
2:25:00 0.00 0.00 1.43 1.84 2.38 2.25 2.50 2.38 3.23
2:30:00 0.00 0.00 0.91 1.22 1.56 1.51 1.67 1.58 2.13
2:35:00 0.00 0.00 0.52 0.75 0.92 0.92 1.00 0.94 1.25
2:40:00 0.00 0.00 0.24 0.40 0.46 0.47 0.50 0.47 0.61
2:45:00 0.00 0.00 0.09 0.16 0.16 0.17 0.17 0.15 0.19
2:50:00 0.00 0.00 0.02 0.03 0.02 0.01 0.00 0.00 0.00
2:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Nx1sm, Ouflet Structure

3/4/2022, 12:35 PM



DETE

ON BASIN STAGE RAGE TABLE BUILDER
MHFD-Detention, Version 4.03 (May 2020)

Project: Windermere Filing No. 1
Basin ID: South Pond - Interim Condition

] N
voLume| eunv | wacy
28 T

100-vEAR
ORIFICE Depth Increment =
peRMANENT- omrces Optional Optional
oot Zone C ation (| ion Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (f) Stage (ft) (f) (ft) (ft2) | Area(ft) | (acre) (ft3) (ac-ft)
Watershed Information Top of Micropool - 0.00 - - - 40 0.001
Selected BMP Type = EDB 6574 - 1.00 - - - 1,801 0.041 920 0.021
Watershed Area = 10.89 acres 6575 - 2.00 - - - 3,008 0.069 3,325 0.076
Watershed Length = 700 ft 6576 - 3.00 - - - 5,232 0.120 7,445 0.171
Watershed Length to Centroid = 400 ft 6577 - 4.00 - - - 7,923 0.182 14,022 0.322
Watershed Slope =|  0.040  |ft/ft 6578 - 5.00 - - - 11,161 0.256 23,564 0.541
Watershed Imperviousness =| 23.80% |percent 6579 - 6.00 - - - 13,425 0.308 35,857 0.823
Percentage Hydrologic Soil Group A =|  100.0%  |percent 6580 - 7.00 - - - 15,853 0.364 50,496 1.159
Percentage Hydrologic Soil Group B = 0.0% percent 6581 - 8.00 - - - 18,293 0.420 67,569 1.551
Percentage Hydrologic Soil Groups C/D = 0.0% percent 6581.5 - 8.50 - - - 25,208 0.579 78,445 1.801
Target WQCV Drain Time = 40.0 hours - - - -

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

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

the embedded Colorado Urban Hydrograph Procedure. Optional User Overrides - = = -
Water Quality Capture Volume (WQCV) = 0.118 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 0.243 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 1.19in.) = 0.156 acre-feet 1.19 inches - - - -
5-yr Runoff Volume (P1 = 1.5in.) = 0.221 acre-feet 1.50 inches
10-yr Runoff Volume (P1 = 1.75in.) = 0.279 acre-feet 175 inches - - - -
25-yr Runoff Volume (P1 = 2in.) = 0.448 acre-feet 2.00 inches - - - -
50-yr Runoff Volume (P1 = 2.25in.) = 0.608 acre-feet 2.25 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) = 0.825 acre-feet 2.52 inches - - - -
500-yr Runoff Volume (P1 = 3.49in.) = 1.590 acre-feet 3.49 inches - - - -
Approximate 2-yr Detention Volume = 0.151 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.203 acre-feet - - - -
Approximate 10-yr Detention Volume = 0.256 acre-feet - - - -
Approximate 25-yr Detention Volume = 0.328 acre-feet - - - -
Approximate 50-yr Detention Volume = 0.388 acre-feet - - - -
Approximate 100-yr Detention Volume = 0.496 acre-feet - - - -

Define Zones and Basin Geometry - - - -

Zone 1 Volume (WQCV) = 0.118 acre-feet - - - -
Zone 2 Volume (EURV - Zone 1) = 0.124 acre-feet - - - -
Zone 3 Volume (100-year - Zones 1 & 2) = 0.253 acre-feet

Total Detention Basin Volume = 0.49% acre-feet - - - -
Initial Surcharge Volume (ISV) = user i - - — —
Initial Surcharge Depth (ISD) = user ft - - - -
Total Available Detention Depth (Hiotar) = user ft - - - -
Depth of Trickle Channel (Hr) = user ft - - - -
Slope of Trickle Channel (Src) = user ft/ft - - - -
Slopes of Main Basin Sides (Smain) = user H:v - - - -
Basin Length-to-Width Ratio (Riw) = user - - - -
Initial Surcharge Area (Asy) = user liss - - — —
Surcharge Volume Length (Lisy) = user ft - - — —
Surcharge Volume Width (Wisy) = user ft - - — —
Depth of Basin Floor (HrLoor) = user ft - - — —
Length of Basin Floor (Lrioor) = user ft - - - -
Width of Basin Floor (Wroor) = user ft - - — —

Area of Basin Floor (ArLoor) = user liss
Volume of Basin Floor (VeLoor) = user ft> - - — —
Depth of Main Basin (Huaw) = user ft - - - -
Length of Main Basin (Luaw) = user ft - - - -
Width of Main Basin (Wmam) = user ft - - — —
Area of Main Basin (Aman) = user ft2 - — - -
Volume of Main Basin (Vmam) = user lisd - — - -
Calculated Total Basin Volume (Vitar) = user acre-feet - - — —
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MHFD-Detention, Version 4.03 (May 2020)
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.03 (May 2020)

Project: Windermere Filing No. 1

Basin ID: South Pond - Interim Condition

100-YR

VﬂLUM;I: EURV A
I wecvjﬁ

ey

100-YEAR
ORIFICE

ORIFICES
Example Zone Configuration (Retention Pond)

ically used to drain WQCV in a Filtration BMP)

PERMANENT-
POOL

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

Underdrain Orifice Diameter =

inches

Zone 1 (WQCV)

Zone 2 (EURV)

Zone 3 (100-year)

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
2.52 0.118 Orifice Plate
3.53 0.124 Orifice Plate
4.82 0.253 Weir&Pipe (Restrict)|
Total (all zones) 0.496

ft (distance below the filtration media surface)

Underdrain Orifice Area =
Underdrain Orifice Centroid =

fe

feet

Calculated Parameters for Underdrain

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

Invert of Lowest Orifice = 0.00

Depth at top of Zone using Orifice Plate = 3.53
Orifice Plate: Orifice Vertical Spacing = 25.40 inches
Orifice Plate: Orifice Area per Row = N/A inches

User Input: Stage and Total Area of Each Orifice Row (numbered
Row 1 (required)

Row 2 (optional)

Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

from lowest to highest)

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

WQ Orifice Area per Row =

Elliptical Half-Width =

Elliptical Slot Centroid =

Elliptical Slot Area =

N/A

Calculated Parameters for Plate

fe

N/A

feet

N/A

feet

N/A

ft2

Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00

1.18

285!

Orifice Area (sqg. inches) 0.67

0.67

0.67

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 (sqg. 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 ft
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 with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 6.40 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 6.40 N/A feet
Overflow Weir Front Edge Length = 3.92 N/A feet Overflow Weir Slope Length = 3.92 N/A feet
Overflow Weir Grate Slope = 0.00 N/A H:v Grate Open Area / 100-yr Orifice Area = 16.92 N/A
Horiz. Length of Weir Sides = 3.92 N/A feet Overflow Grate Open Area w/o Debris = 10.76 N/A ft?
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 5.38 N/A ft?
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular 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 = 0.64 N/A ft?
Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.34 N/A feet
Restrictor Plate Height Above Pipe Invert = 7.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.35 N/A radians

User Input: Emergency Spillwa

Rectangular or Trapezoidal)

Spillway Invert Stage= 6.94
Spillway Crest Length = 27.00 feet
Spillway End Slopes = 4.00 H:v
Freeboard above Max Water Surface = 1.00 feet

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

Spillway Design Flow Depth=

Stage at Top of Freeboard =

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

0.55

8.49

0.58

1.80

Calculated Parameters for Spillway

feet
feet
acres
acre-ft

Routed Hydrograph Results

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

Design Storm Return Period =| WQCVv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.49
CUHP Runoff Volume (acre-ft) = 0.118 0.243 0.156 0.221 0.279 0.448 0.608 0.825 1.590
Inflow Hydrograph Volume (acre-ft) =| N/A N/A 0.156 0.221 0.279 0.448 0.608 0.825 1.590

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 0.2 0.3 2.9 5.6 9.1 20.5

OPTIONAL Override Predevelopment Peak Q (cfs) =| N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.02 0.03 0.27 0.52 0.84 1.89
Peak Inflow Q (cfs) = N/A N/A 2.5 3.6 4.5 7.7 10.6 14.5 27.0

Peak Outflow Q (cfs) =| 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 9.2

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.4 0.3 0.0 0.0 0.0 0.4

Structure Controlling Flow =| Plate Plate Plate Plate Plate Plate Plate Plate Outlet Plate 1|

Max Velocity through Grate 1 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A 0.8

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 53 44 51 57 71 83 99 103
Time to Drain 99% of Inflow Volume (hours) =| 40 57 47 55 61 77 91 108 116
Maximum Ponding Depth (ft) =| 2.51 3.53 2.76 3.27 3.64 4.53 5.17 5.93 6.91

Area at Maximum Ponding Depth (acres) = 0.10 0.15 0.11 0.14 0.16 0.22 0.27 0.30 0.36
Maximum Volume Stored (acre-ft) =| 0.118 0.243 0.144 0.204 0.260 0.427 0.585 0.799 1.127
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DETENTION BASIN LET STRUCTURE DESIGN

MHFD-Detention, Version 4.00 (December 2019)
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DETENTION BASIN OUTLET STRUCTURE DESIGN

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

Outflow Hydrograph Workbook Filename:

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
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]
5.00_min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.10
0:15:00 0.00 0.00 0.18 0.30 0.37 0.25 0.31 0.30 0.52
0:20:00 0.00 0.00 0.66 0.86 1.01 0.64 0.75 0.80 1.28
0:25:00 0.00 0.00 1.87 2.88 3.75 1.72 2.23 2.52 4.55
0:30:00 0.00 0.00 247 3.59 4.48 5.79 8.34 10.48 20.89
0:35:00 0.00 0.00 2.25 3.2 4.03 7.67 10.63 14.52 26.95
0:40:00 0.00 0.00 1.98 2.79 3.48 7.36 10.26 14.06 26.08
0:45:00 0.00 0.00 1.71 2.42 3.01 6.45 8.92 12.61 23.86
0:50:00 0.00 0.00 1.50 2.13 2.62 5.72 7.82 10.97 21.29
0:55:00 0.00 0.00 1.31 1.84 2.26 4.89 6.68 9.47 18.56
1:00:00 0.00 0.00 113 157 1.94 417 5.67 8.18 16.22
1:05:00 0.00 0.00 1.00 1.38 1.72 3.54 4.78 7.01 14.18
1:10:00 0.00 0.00 0.89 1.26 1.61 2.96 3.99 5.75 11.72
1:15:00 0.00 0.00 0.79 1.14 1.52 2.54 3.44 4.83 9.85
1:20:00 0.00 0.00 0.71 1.01 1.35 2.18 2.93 4.04 8.14
1:25:00 0.00 0.00 0.62 0.89 1.16 1.86 2.47 3.34 6.64
1:30:00 0.00 0.00 0.54 0.77 0.97 1.53 2.02 2.69 5.30
1:35:00 0.00 0.00 0.46 0.65 0.81 1.23 1.59 2.08 4.03
1:40:00 0.00 0.00 0.40 0.53 0.66 0.94 1.18 1.51 2.87
1:45:00 0.00 0.00 0.36 0.45 0.59 0.69 0.84 1.03 1.94
1:50:00 0.00 0.00 0.35 0.42 0.55 0.56 0.66 0.76 143
1:55:00 0.00 0.00 0.31 0.39 0.52 0.49 0.58 0.63 1.13
2:00:00 0.00 0.00 0.28 0.36 0.48 0.46 0.53 0.55 0.93
2:05:00 0.00 0.00 0.22 0.29 0.38 0.36 0.41 0.42 0.68
2:10:00 0.00 0.00 0.18 0.23 0.30 0.28 0.32 031 0.49
2:15:00 0.00 0.00 0.14 0.18 0.23 0.21 0.24 0.23 0.34
2:20:00 0.00 0.00 0.11 0.14 0.18 0.16 0.18 0.17 0.24
2:25:00 0.00 0.00 0.08 0.11 0.14 0.13 0.14 0.13 0.18
2:30:00 0.00 0.00 0.06 0.08 0.10 0.09 0.11 0.10 0.14
2:35:00 0.00 0.00 0.05 0.06 0.08 0.07 0.08 0.07 0.10
2:40:00 0.00 0.00 0.04 0.05 0.06 0.05 0.06 0.06 0.08
2:45:00 0.00 0.00 0.03 0.03 0.04 0.04 0.04 0.04 0.06
2:50:00 0.00 0.00 0.02 0.02 0.03 0.03 0.03 0.03 0.04
2:55:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.03
3:00:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02
3:05:00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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DETE

ON BASIN STAGE RAGE TABLE BUILDER
MHFD-Detention, Version 4.03 (May 2020)
Project: Windermere South - FINAL
Basin ID:

] N
voLume| eunv | wacy
28 T

100-vEAR
priirey Depth Increment =
e optral OptT
pooL Zone C ation (| ion Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) Area (ft?) (acre) (ft?) (ac-ft)
Watershed Information Top of Micropool - 0.00 - - - 40 0.001
Selected BMP Type = EDB 6574 - 1.00 - - - 1,801 0.041 920 0.021
Watershed Area = 10.89 acres 6575 - 2.00 - - - 3,008 0.069 3,325 0.076
Watershed Length = 700 ft 6576 - 3.00 - - - 5,232 0.120 7,445 0.171
Watershed Length to Centroid = 400 ft 6577 - 4.00 - - - 7,923 0.182 14,022 0.322
Watershed Slope =|  0.040  |ft/ft 6578 - 5.00 - - - 11,161 0.256 23,564 0.541
Watershed Imperviousness =| 68.00% |percent 6579 - 6.00 - - - 13,425 0.308 35,857 0.823
Percentage Hydrologic Soil Group A =|  100.0%  |percent 6580 - 7.00 - - - 15,853 0.364 50,496 1.159
Percentage Hydrologic Soil Group B = 0.0% percent 6581 - 8.00 - - - 18,293 0.420 67,569 1.551
Percentage Hydrologic Soil Groups C/D = 0.0% percent 6581.5 - 8.50 - - - 25,208 0.579 78,445 1.801
Target WQCV Drain Time = 40.0 hours - - - -

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

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

the embedded Colorado Urban Hydrograph Procedure. Optional User Overrides - = = -
Water Quality Capture Volume (WQCV) = 0.242 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 0.931 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 1.19in.) = 0.641 acre-feet 1.19 inches - - - -
5-yr Runoff Volume (P1 = 1.5in.) = 0.838 acre-feet 1.50 inches
10-yr Runoff Volume (P1 = 1.75in.) = 0.996 acre-feet 175 inches - - - -
25-yr Runoff Volume (P1 = 2in.) = 1.198 acre-feet 2.00 inches - - - -
50-yr Runoff Volume (P1 = 2.25in.) = 1.395 acre-feet 2.25 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) = 1.633 acre-feet 2.52 inches - - - -
500-yr Runoff Volume (P1 = 3.49in.) = 2.459 acre-feet 3.49 inches - - - -
Approximate 2-yr Detention Volume = 0.607 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.792 acre-feet - - - -
Approximate 10-yr Detention Volume = 0.953 acre-feet - - - -
Approximate 25-yr Detention Volume = 1.143 acre-feet - - - -
Approximate 50-yr Detention Volume = 1.257 acre-feet - - - -
Approximate 100-yr Detention Volume = 1373 acre-feet - - - -

Define Zones and Basin Geometry - - - -

Zone 1 Volume (WQCV) = 0.242 acre-feet - - - -
Zone 2 Volume (EURV - Zone 1) = 0.689 acre-feet - - - -
Zone 3 Volume (100-year - Zones 1 & 2) = 0.442 acre-feet

Total Detention Basin Volume = 1.373 acre-feet - - - -
Initial Surcharge Volume (ISV) = user i - - — —
Initial Surcharge Depth (ISD) = user ft - - - -
Total Available Detention Depth (Hiotar) = user ft - - - -
Depth of Trickle Channel (Hr) = user ft - - - -
Slope of Trickle Channel (Src) = user ft/ft - - - -
Slopes of Main Basin Sides (Smain) = user H:v - - - -
Basin Length-to-Width Ratio (Riw) = user - - - -
Initial Surcharge Area (Asy) = user liss - - — —
Surcharge Volume Length (Lisy) = user ft - - — —
Surcharge Volume Width (Wisy) = user ft - - — —
Depth of Basin Floor (HrLoor) = user ft - - — —
Length of Basin Floor (Lrioor) = user ft - - - -
Width of Basin Floor (Wroor) = user ft - - — —

Area of Basin Floor (ArLoor) = user liss
Volume of Basin Floor (VeLoor) = user ft> - - — —
Depth of Main Basin (Huaw) = user ft - - - -
Length of Main Basin (Luaw) = user ft - - - -
Width of Main Basin (Wmam) = user ft - - — —
Area of Main Basin (Aman) = user ft2 - — - -
Volume of Main Basin (Vmam) = user lisd - — - -
Calculated Total Basin Volume (Vitar) = user acre-feet - - — —
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MHFD-Detention, Version 4.03 (May 2020)
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.03 (May 2020)
Project: Windermere South - FINAL

Basin ID:
Estimated Estimated
w0 ;I: 0 Stage (ft) Volume (ac-ft) Outlet Type
eon | wact ~_  Zone1 (WQQV) 3.52 0242 |Orifice Plate
HODYEAR Zone 2 (EURV) 6.34 0.689 Orifice Plate
PERMANENT. ORIFICES Zone 3 (100-year) 7.57 0.442 Weir&Pipe (Restrict)
pooL Example Zone Configuration (Retention Pond) Total (all zones) 1373
User Input: Orifice at Underdrain Outlet ically 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 = ft?
Underdrain Orifice Diameter = 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) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft?
Depth at top of Zone using Orifice Plate = 6.34 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 25.40 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = N/A inches Elliptical Slot Area = N/A ft?
User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
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 2.11 4.23
Orifice Area (sqg. inches) 1.24 1.24 1.24
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 (sqg. 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 ft
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 with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 6.40 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 6.40 N/A feet
Overflow Weir Front Edge Length = 3.92 N/A feet Overflow Weir Slope Length = 3.92 N/A feet
Overflow Weir Grate Slope = 0.00 N/A H:v Grate Open Area / 100-yr Orifice Area = 16.92 N/A
Horiz. Length of Weir Sides = 3.92 N/A feet Overflow Grate Open Area w/o Debris = 10.76 N/A ft?
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 5.38 N/A ft?
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular 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 = 0.64 N/A ft?
Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.34 N/A feet
Restrictor Plate Height Above Pipe Invert = 7.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.35 N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 6.94 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.55 feet
Spillway Crest Length = 27.00 feet Stage at Top of Freeboard = 8.49 feet
Spillway End Slopes = 4.00 H:v Basin Area at Top of Freeboard = 0.58 acres
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 1.80 acre-ft
Routed Hydrograph Results The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).
Design Storm Return Period =| WQCVv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.49
CUHP Runoff Volume (acre-ft) = 0.242 0.931 0.641 0.838 0.996 1.198 1.395 1.633 2.459
Inflow Hydrograph Volume (acre-ft) =| N/A N/A 0.641 0.838 0.996 1.198 1.395 1.633 2.459
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 0.2 0.3 2.9 5.6 9.1 20.5
OPTIONAL Override Predevelopment Peak Q (cfs) =| N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) =| N/A N/A 0.01 0.02 0.03 0.27 0.52 0.84 1.89
Peak Inflow Q (cfs) = N/A N/A 13.4 17.7 21.3 26.3 31.4 35.9 54.9
Peak Outflow Q (cfs) = 0.1 0.2 0.2 0.2 0.3 2.7 5.5 9.2 30.5
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.0 1.1 0.9 1.0 1.0 1.5
Structure Controlling Flow =| Plate Plate Plate Plate Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) =| N/A N/A N/A N/A 0.0 0.2 0.5 0.8 0.9
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 75 63 72 78 77 76 74 69
Time to Drain 99% of Inflow Volume (hours) =| 40 81 68 77 84 84 83 83 80
Maximum Ponding Depth (ft) =| 3.53 6.34 5.26 5.94 6.42 6.57 6.69 6.93 7.33
Area at Maximum Ponding Depth (acres) = 0.15 0.33 0.27 0.30 0.33 0.34 0.35 0.36 0.38
Maximum Volume Stored (acre-ft) =| 0.243 0.931 0.609 0.802 0.954 1.008 1.046 1.134 1.282
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LET STRUCTURE DESIGN

MHFD-Detention, Version 4.00 (December 2019)

MHFD-Detention_v4.03-Windermere S - FINAL FUTURE.xIsm, Outlet Structure
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DETENTION BASIN OUTLET ST URE DESIGN

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

Outflow Hydrograph Workbook Filename:

4

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
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]
5.00_min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.02 1.24
0:15:00 0.00 0.00 2.20 3.58 4.43 2.98 3.64 3.62 5.72
0:20:00 0.00 0.00 7.15 9.15 10.68 6.68 7.69 8.35 12.02
0:25:00 0.00 0.00 13.38 17.69 21.29 13.23 15.05 16.20 24.26
0:30:00 0.00 0.00 13.20 16.99 19.67 26.35 31.45 35.75 54.89
0:35:00 0.00 0.00 10.18 12.85 14.80 24.76 29.25 35.94 53.97
0:40:00 0.00 0.00 7.86 9.61 11.02 20.31 24.00 29.05 43.65
0:45:00 0.00 0.00 5.71 7.29 8.49 14.97 17.57 22.45 33.95
0:50:00 0.00 0.00 4.27 5.70 6.40 12.02 14.05 17.39 26.56
0:55:00 0.00 0.00 3.25 4.28 4.93 8.64 9.99 13.05 19.85
1:00:00 0.00 0.00 2.81 3.64 433 6.38 7.27 9.99 15.21
1:05:00 0.00 0.00 2.65 3.41 4.15 5.32 6.06 8.64 13.31
1:10:00 0.00 0.00 2.23 3.33 4.09 4.41 4.99 6.33 9.55
1:15:00 0.00 0.00 2.01 3.06 4.06 3.95 4.46 5.08 7.52
1:20:00 0.00 0.00 1.88 2.76 3.68 3.31 3.73 3.74 5.42
1:25:00 0.00 0.00 1.80 2.60 3.14 3.00 3.37 3.03 4.32
1:30:00 0.00 0.00 1.76 2.50 2.81 2.55 2.87 2.57 3.60
1:35:00 0.00 0.00 1.73 2.44 2.62 2.30 2.58 2.32 3.22
1:40:00 0.00 0.00 1.73 2.08 2.51 2.16 2.42 2.24 3.10
1:45:00 0.00 0.00 1.73 1.88 2.44 2.08 2.34 2.19 3.03
1:50:00 0.00 0.00 1.73 1.76 2.41 2.05 2.30 2.19 3.03
1:55:00 0.00 0.00 1.36 1.70 2.30 2.03 2.28 2.19 3.03
2:00:00 0.00 0.00 1.15 1.57 2.02 2.03 2.28 2.19 3.03
2:05:00 0.00 0.00 0.65 0.89 1.16 1.16 1.30 1.25 1.73
2:10:00 0.00 0.00 0.36 0.50 0.65 0.66 0.74 0.71 0.98
2:15:00 0.00 0.00 0.18 0.27 0.34 0.35 0.39 0.37 0.51
2:20:00 0.00 0.00 0.08 0.13 0.16 0.18 0.20 0.19 0.26
2:25:00 0.00 0.00 0.03 0.05 0.05 0.06 0.07 0.07 0.09
2:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 PAGE 21
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North Pond (North Forebay)
FOREBAY VOLUME

Req'd V=3% x WQCV

Ex DP 24 Impervious Area
0.34 79.05

WQCV=

V=

Actual V

FOREBAY RELEASE NOTCH WIDTH
5-YR NOTCH

Q=CLH"?

Q;00=

2% of Q=

Cc=

H (height of forebay wall)=

L=

FOREBAY RELEASE NOTCH WIDTH
100-YR NOTCH

Q=CLH"?

Q;00=

2% of Q=

Cc=

H (height of forebay wall)=

L=

1.0826 ac-ft

0.0325 ac-ft

0.0409 ac-ft

111.3 cfs
2.23 cfs
2.6
1ft

10 in

3 in min.

199.7 cfs
3.99 cfs
2.6
1ft

18 in

3 in min.

North Pond (South Forebay)
FOREBAY VOLUME

Req'd V=3% x WQCV

DPM1 Impervious Area
0.65 40.15
WQCV=
V=
Actual V

FOREBAY RELEASE NOTCH WIDTH
5-YR NOTCH

Q=CLH*?

Qi00=

2% of Q=

C=

H (height of forebay wall)=

L=

FOREBAY RELEASE NOTCH WIDTH
100-YR NOTCH

Q=CLH*?

Qi00=

2% of Q=

C=

H (height of forebay wall)=

L=

0.8503 ac-ft

0.0255 ac-ft

0.0310 ac-ft

54.8 cfs
1.10 cfs
2.6
1 ft

5in

3 in min.

119.4 cfs
2.39 cfs
2.6
1 ft

11 in

3 in min.

South Pond (Forebay)
FOREBAY VOLUME

Req'd V=3% x WQCV

From Detention spreadsheet

WQCV= 0.052 ac-ft

V= | 0.0016 ac-ft |

Actual V 0.0040 ac-ft

FOREBAY RELEASE NOTCH WIDTH

Q=CLH"?

Q0= 17.9 cfs

2% of Q= 0.36 cfs

C= 2.6

H (height of forebay wall)= 1ft

L= I 2.in ]
3 in min.
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Storage Chapter 13

Figure 13-12c. Emergency Spillway Protection

Crest Width Varies

Emergency Overflow WSEL

Topsoil Cover_‘ { 1" Min, Freeboard

e e o n g
A AR

Figure 13-12d. Riprap Types for Emergency Spillway Protection

40

Riprap sizes are based on
method described in USNRC
Report NUREG/CR-4651 Vol.
2 assuming soil riprap and no
interstitial flow.
(Cf=2.0,n=0.0)

35 4

i

2 Sl

20 -'-- ----------

Longitudinal Slope (%)

0 2 4 3 8 10 12 14 16 18 20 2 24 26 28 30
NORTH POND Unit Discharge (cfs/ft)
UNIT DISCHARGE= 194.1/70=2.7cfs

SOUTH POND
UNIT DISCHARGE-= 35.9/27= 1.3cfs

13-34 City of Colorado Springs May 2014
Drainage Criteria Manual, Volume 1 PAGE 216



Determination of Culvert Headwater and Outlet Protection

Project: Blue cells are for user data entry

Basin ID: Green cells are calculated values

NORTH DETENTION POND
OUTFALL PROTECTION

A— :

Soil Type:
Choose One:

@ Sandy

(O Non-Sandy

Design Information (Input):
Design Discharge
Circular Culvert:
Barrel Diameter in Inches
Inlet Edge Type (Choose from pull-down list)

‘ 1.5: 1 Beveled Edge

D :l 36 |inches
[+]

Box Culvert: OR
Barrel Height (Rise) in Feet Height (Rise) =I— ft
Barrel Width (Span) in Feet Width (Span) =| ft
Inlet Edge Type (Choose from pull-down list) ‘ v
Number of Barrels No = 1
Inlet Elevation Elev IN = 6571.5 ft
Outlet Elevation OR Slope Elev OUT = 6570.6 ft
Culvert Length = 136.7 ft
Manning's Roughness n=| 0.012
Bend Loss Coefficient Ky = 0
Exit Loss Coefficient Ky =] 1
Tailwater Surface Elevation Elev Y, = ft
Max Allowable Channel Velocity = 5 ft/s
Required Protection (Output):
Tailwater Surface Height Y= 1.20 ft
Flow Area at Max Channel Velocity A= 13.20 ft?
Culvert Cross Sectional Area Available A= 7.07 ft*
Entrance Loss Coefficient Ke = 0.20
Friction Loss Coefficient K = 0.84
Sum of All Losses Coefficients ks = 2.04 ft
Culvert Normal Depth Yo = 222 ft
Culvert Critical Depth Y. = 2.60 ft
Tailwater Depth for Design d= 2.80 ft
Adjusted Diameter OR Adjusted Rise Da = - ft
Expansion Factor 1/(2*tan(@)) =; 3.25
Flow/Diameter®® OR Flow/(Span * Rise'®) Q/DA2.5 = 4.23 /s
Froude Number Fr= - Pressure flow!
Tailwater/Adjusted Diameter OR Tailwater/Adjusted Rise YD = 0.40
Inlet Control Headwater HW, = 4.63 ft
Outlet Control Headwater HW, = 4.66
Design Headwater Elevation HW = 6,576.16 ft
Headwater/Diameter OR Headwater/Rise Ratio HW/D = 1.55 HW/D > 1.5!
Minimum Theoretical Riprap Size dso = 1" in
Nominal Riprap Size dso = 12 in
UDFCD Riprap Type Type = M
Length of Protection L= 27 ft
Width of Protection = 12 ft
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Cross Section for Rectangular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Sound wall chas
Rectangular Che
Manning's Formi
Channel Depth

Section Data

Cross Section

2'X6" CONCRETE CHASE
AT SOUND WALL ALONG
MARKSHEFFEL ROAD

Mannings Coeffic 0.015
Slope 010000 ft/ft
Depth 0.36 ft
Bottom Width 2.00 ft
Discharge 2.90 cfs
0.36 ft
2.00 ft
Vi1 &
H:1
NTS
Project Engineer: Cliff Brockman
untitled.fm2

02/08/22 11:56:47 AM

© Haestad Methods, Inc.

Drexel Barrell

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.0 [614b]
PAGE 219 Pagelofl



Worksheet

Worksheet for Trapezoidal Channel

Project Description

SUMP INLET OVERFLOW AT TRACT A TOWARDS
NORTH DETENTION POND.

ASSUMES WORST CASE ALL FLOWS FROM BASINS
A10 AND A11 OVERTOPPING CURB AND TRAVELING
THROUGH 30-FT WIDE TRACT A BETWEEN LOTS 48
AND 49. FLOW DEPTH FOR THIS SCENARIO, AS
LISTED LEFT IS 0.48-FT

Worksheet Tract A overflow
Flow Element Trapezoidal Cha
Method Manning's Formi
Solve For Channel Depth
Input Data
Mannings Coeffic 0.030
Slope 010000 ft/ft
Left Side Slope 5.00 V:H
Right Side Slope 5.00 V:H
Bottom Width 15.00 ft
I Discharge 28.30 cfs
Results
Depth 0.57 ft
Flow Area 8.7 ft2
Wetted Perim¢ 16.17 ft
Top Width 15.23 ft
| Critical Depth 0.48 ft |
Critical Slope 0.017964 ft/ft
Velocity 3.27 ft/s
Velocity Head 0.17 ft
Specific Ener¢ 0.74 ft
Froude Numb 0.76
Flow Type Subcritical
untitled.fm2

02/09/22 09:11:59 AM

© Haestad Methods, Inc.

Drexel Barrell
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Cliff Brockman

(203) 755-1666

FlowMaster v6.0 [614b]
Page 1 of 1



Worksheet

Worksheet for Trapezoidal Channel

Project Description

SUMP INLET OVERFLOW AT TRACT D.

ASSUMES WORST CASE ALL FLOWS FROM BASINS
D15 AND A1 OVERTOPPING CURB AND TRAVELING
THROUGH 40-FT WIDE TRACT D NORTH OF LOT 14.
FLOW DEPTH FOR THIS SCENARIO, AS LISTED
LEFT IS 0.29-FT

Worksheet Tract D overflow
Flow Element Trapezoidal Cha
Method Manning's Formi
Solve For Channel Depth
Input Data
Mannings Coeffic 0.030
Slope 010000 ft/ft
Left Side Slope 3.00 V:H
Right Side Slope 3.00 V:H
Bottom Width 18.00 ft
I Discharge 16.20 cfs
Results
Depth 0.36 ft
Flow Area 6.6 ft2
Wetted Perim¢ 18.77 ft
Top Width 18.24 ft
| Critical Depth 0.29 ft |
Critical Slope 0.020405 ft/ft
Velocity 2.46 ft/s
Velocity Head 0.09 ft
Specific Ener¢ 0.46 ft
Froude Numb 0.72
Flow Type Subcritical
untitled.fm2

02/09/22 09:12:57 AM

© Haestad Methods, Inc.

Drexel Barrell
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Cliff Brockman

(203) 755-1666

FlowMaster v6.0 [614b]
Page 1 of 1
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