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CERTIFICATION

ENGINEERS STATEMENT

“This report and plan for the drainage design of Westgate at Powers Subdivision Filing No. 3
was prepared by me (or under my direct supervision) and is correct to the best of my knowledge
and belief. Said report and plan has been prepared in accordance with the provisions of the City
of Colorado Springs Drainage Criteria Manual and is in conformity with the master plan of the
drainage basin. | understand that City of Colorado Springs does not and will not assume liability
for drainage facilities designed by others. | accept responsibility for any liability caused by any
negligent acts, errors or omissions on my part in preparing this report.”

% ., 7131720

e

e,

SIGNATURE:
Mitchell Hess, P.E. Colorado P.E. No. 53916 Date
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DEVELOPER’S STATEMENT

RS Westgate, LLC. hereby certifies that the drainage facilities for the Westgate at Powers
Subdivision Filing No. 3 shall be constructed according to the design presented in this report. |
understand that the City of Colorado Springs does not and will not assume liability for the
drainage facilities designed and/or certified by my engineer and that are submitted to the City of
Colorado Springs pursuant to section 7.7.906 of the City Code; and cannot, on behalf of
Westgate at Powers Subdivision Filing No. 3 guarantee that final drainage design review will
absolve RS Westgate, LLC. and/or their successors and/or assigns of future liability for
improper design. | further understand that approval of the final plat does not imply approval of
my engineer’s drainage design.

RS Westgate, LLC
Name of Developer

Oy A_2LL 07/31/203
Autriorized Signature Date
Jeff A Hanks

Printed Name

CFO for RS Westgate, LLC
Title

2089 East Fort Union Blvd, Salt Lake City, UT. 84121
Address:

CITY OF COLORADO SPRINGS STATEMENT
Hao Vo
Filed in accordance with Section 7.7.906 of the Code of the City of Colorado Springs, 2001, as

amended.
s /
,Yf\d,(/ Hao Vo 08/02/2023

For City Engineer Date

Conditions:

4 Kimley»Horn


Hao.Vo
Text Box
Hao Vo


Master Development Drainage Plan (MDDP) Amendment / Final Drainage Report
July 31st, 2023
Westgate at Powers Filing No. 3 — Colorado Springs, CO

GENERAL LOCATION AND DESCRIPTION

PURPOSE AND SCOPE OF STUDY

The purpose of this Master Development Drainage Plan (MDDP) Amendment / Final Drainage
Report (the “FDR”) is to provide the hydrologic and hydraulic calculations and to document and
finalize the drainage design methodology in support of the proposed Westgate at Powers
Subdivision Filing No. 3 (the “Project’). The Project is located within the jurisdictional limits of
the City of Colorado Springs (the “City”). Thus, the guidelines for the hydrologic and hydraulic
design were based on the criteria outlined by the City of Colorado Springs Drainage Criteria
Manual.

The Project is located within the Sand Creek Drainage Basin and is part of the subject area of
the Master Development Drainage Plan for Westgate at Powers dated April 30, 2012 prepared
by JPS Engineering (the “MDDP”). Additionally, the subject area is analyzed in the Final
Drainage Report for Westgate at Powers Phase 1 dated March 28, 2018 prepared by JPS
Engineering. Furthermore, the East Fork Sand Creek Drainage Channel was recently realigned
and stabilized as outlined within the Channel Design Report for Westgate at Powers Sand
Creek Center Tributary Channel (the "Channel Study") dated March 28, 2018 and prepared by
JPS Engineering.

LOCATION

The Project is located on Joystone Drive, northwest of the intersection Airport Rd and S Powers
Blvd. The Project is bound by Joystone Drive to the east, Sand Creek to the West, vacant land
to the north, and a residential development to the south. The site will be accessed by three
proposed driveways, each connecting to Joystone Drive. More specifically, the Project is within
a portion of the south half of section 13, township 14 south, range 66 west of the 6" P.M., City
of Colorado Springs, County of El Paso, State of Colorado.

DESCRIPTION OF PROPERTY

The Project is located on approximately 27.70 acres of undeveloped land with limited vegetation
and grass cover. The total disturbance for the Project is 27.71 acres. The Site is currently
vacant and resides between Sand Creek, and Sand Creek East Fork. The proposed services in
the development include the following: water, sewer, electric service, natural gas service,
telephone service, and fire protection.

NRCS soil data is available for the Site (See Appendix) and the onsite soils are approximately
66% USCS Hydrologic Soil Groups A and 34% Group B. This site specifically is predominately
comprised of Sampson loam and Trickton sandy loam. Reference the Soils Report included in
the Appendix for additional information.

PROJECT CHARACTERISTICS

The proposed development involves the construction of 19 apartment buildings totaling 456
units. The proposed development also includes the construction of two clubhouses, pool deck
areas, surface parking, utilities to service the buildings, detached garages, and an open amenity
area. Water quality and detention is provided on-site at two different extended detention basins.

As part of the utility infrastructure improvements, a proposed storm sewer system will be
constructed to collect runoff. Stormwater will be conveyed via overland flow across the lots,
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within the curb and gutter of the proposed streets before being captured in proposed storm
inlets. The storm sewer system will then convey runoff into the private full-spectrum extended
detention basins before being discharged offsite into existing drainage channels. The site is
bound by two separate streamside zones, as both the eastern and western boundaries of the
site are included in the Streamside Zone, and carries the ‘SS’ zoning tag. Refer to the
Streamside and Land Suitability Plans included as a part of the Development Plan for additional
information.

DRAINAGE DESIGN CRITERIA

DEVELOPMENT CRITERIA REFERENCE

The proposed storm facilities follow the City of Colorado Springs Storm Drainage Criteria (the
“CRITERIA”) and the Mile High Flood Control District Manual (the “MANUAL"). Site drainage is
not significantly impacted by such constraints as utilities or existing development. Further detail
regarding on-Site drainage patterns provided in the Drainage Facility Design Section.

HYDROLOGIC CRITERIA

The 5-year and 100-year design storm events were used in determining rainfall and runoff for
the proposed drainage system per chapter 6 of the CRITERIA. Table 6-2 of the CRITERIA is the
source for rainfall data for the 5-year and 100-year design storm events. Design runoff was
calculated using the Rational Method for developed conditions as established in the CRITERIA
and MANUAL. Runoff coefficients for the proposed development were determined using Table
6-6 of the CRITERIA by calculating weighted impervious values for each specific site basin. The
detention storage requirement was calculated using Full Spectrum Detention methods as
specified in the CRITERIA and MANUAL. The detention basin’s outlet structure was designed to
release the Water Quality Capture Volume (WQCYV) in 40 hours or more and the Excess Urban
Runoff Volume (EURYV) in 68-72 hours. Based upon this approach, we feel that the drainage
design provided for the Site is in keeping with the zoning and historic drainage concept for the
area.

The Site is also located outside the 100-year floodplain and within Zone X (an area of minimal
flood hazard) as noted on the FEMA FIRM Map No. 08041C0753G revised on December 7,
2018 (See Appendix).

HYDRAULIC CRITERIA

The proposed drainage facilities were designed in accordance with the CRITERIA and
MANUAL. Floodplain identification was determined using FIRM panels by FEMA and
information provided in the CRITERIA. Hydraulic calculations were computed using StormCAD.
Per Volume 1, Chapter 9, Section 7.4 of the CRITERIA, Bentley StormCAD is an acceptable
analysis tool if the coefficients for bends and losses as shown in Table 9-4 of the CRITERIA are
utilized. These coefficients were utilized in the hydraulic analysis.
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VARIANCES FROM CRITERIA

There are two variances from the CRITERIA approved for this Project which are included in the
Appendix.

A variance is requested from the following sections of CRITERIA:

1. DCM, Volume 1, Chapter 9, Section 7.2, “A minimum velocity of 3 ft/sec is required
when the storm sewer conveys runoff from flow equal to the minor design storm flow
rate.”

2. DCM, Volume 1, Chapter 9, Section 7.3, “The minimum allowable longitudinal slope
shall be 0.005 ft/ft (0.50 percent) for pipes 30 inches in diameter and smaller.”

DRAINAGE BASINS AND SUB-BASINS

SUB-BASIN DESCRIPTION

Historic Drainage Patterns

The Site has existing grades of approximate 2-4% and slopes to both the northwest and
southeast with a central ridge through the eastern third of the site. The western portion of the
Site surface flows over existing vegetation directly into Sand Creek. The eastern portion of the
Site surface flows similarly over vegetated areas directly into the East Fork Sand Creek which
borders the eastern edge of the Project. There is no existing storm sewer infrastructure on the
Site.

The historic drainage patterns of the Site will be maintained in the proposed condition with two
separate outfalls into East Fork Sand Creek and Sand Creek.

MAJOR DRAINAGE BASIN DESCRIPTION

The Project is located within the Sand Creek Drainage Basin. The major drainage basin is
mostly developed. The Property is ultimately tributary to Sand Creek and East Fork Sand Creek,
both of which have recently been stabilized per the MDDP. There are no additional planned
improvements to either of these drainageways known at this time. There are no known major
irrigation facilities within 100 feet of the property.

EXISTING DRAINAGE BASIN

The MDDP subdivides the existing Site into 5 different sub-basins that split flows between
outfall locations. An exhibit is provided in Appendix F which shows the basin delineation. Sub-
Basin A7, located on the eastern half of the Site accounts for approximately 5.1 acres which
flows southeast, toward the Sand Creek East Fork. The developed flows anticipated from this
sub-basin are 16.64 cfs and 31.60 cfs in the 5-year and 100-year events respectively. Sub-
basins C1-C4, located on the western half of the Site have combined anticipated developed
flows of 48.8 cfs and 94.0 cfs in the 5-year and 100-year events respectively. These combined
flows have an ultimate outfall into Sand Creek. Both of these sub-basins will be detained and
treated on Site before outfall into their respective drainageways.

The Site is also located outside the 100-year floodplain and within Zone X (an area of minimal
flood hazard) as noted on the FEMA FIRM Map No. 08041C0753G revised on December 7,
2018 (See Appendix).
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DRAINAGE FACILITY DESIGN

GENERAL CONCEPT

PROPOSED DRAINAGE PATTERNS

The developed runoff from the Project will generally be collected by means of curb and gutter
and the private storm sewer system with inlets located within the internal drives of each
delineated sub-basin area. When possible, runoff is directed through pervious areas before
entering the proposed extended detention basins to promote infiltration on Site.

The Property has been divided into thirty-eight (38) on-site sub-basins, and 1 off-site basin.
Sub-basins P1-P9, R1-R17, OS1-0S-2, and OF1 are all captured within the proposed northern
private full-spectrum extended detention basin (“Pond N”), while sub-basins P10-P13, R18-R21,
and OF3-OF4 flow into the proposed southern private full-spectrum extended detention basin
(“Pond S”). Both full-spectrum extended detention basins will be privately owned and
maintained and include a water quality outlet structure before discharge. The controlled 5-year
and 100-year storm event release from the outlet structure will discharge through a proposed
private storm sewer into the respective drainage ways.

All proposed storm sewer improvements for the Project are private.

Sub-Basin P1
(6.86 acres, 42.9% Impervious, Qs=11.78 cfs / Q100=28.07 cfs)

Sub-basin P1 consists of the northern perimeter of the site and includes the parking area, drive
aisle, landscaping, and is inclusive of Pond N. The runoff in this area will be routed via curb and
gutter and through slotted curb to vegetated landscape areas before entering Pond N. This
basin is identified specifically on the Green Infrastructure exhibit within Appendix E and is
unique to the site in that runoff is not collected in storm sewer inlets within this sub-basin. Runoff
reduction calculations for this sub-basin are included in Appendix B. In the event that the outlet
structure becomes completely clogged runoff will be directed over the emergency spillway for
Pond N, and flow into Sand Creek.

Sub-Basin P2
(1.14 acres, 71.9% Impervious, Q5=3.39 cfs / Q100=6.72 cfs)

Sub-basin P2 consists of a portion of the western perimeter of the site and includes the parking
area, drive aisle, and adjacent landscaping. The runoff in this area will overland flow via curb
and gutter to a private 10’ Type R Curb Inlet in sump condition (DP-2), where it is then routed
through the storm sewer network to Pond N. In the event that this inlet becomes completely
clogged runoff will be directed over the proposed curb and gutter and flow westward through
undeveloped land into Sand Creek.
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Sub-Basin P3
(1.67 acres, 84.7% Impervious, Qs=5.39 cfs / Q100=10.15 cfs)

Sub-basin P3 consists of the drive aisle and parking areas on the southwestern perimeter of the
Site. Runoff is this area will flow to a proposed 4’ wide concrete pan which will direct flows west
to a private 10’ Type R Curb Inlet in sump condition (DP-3). Flows are then directed via the
private storm sewer network to Pond N. In the event that this inlet becomes completely clogged
runoff will be directed over the proposed curb and gutter and flow westward through
undeveloped land into Sand Creek.

Sub-Basin P4
(0.68 acres, 9.4% Impervious, Qs=0.55 cfs / Q100=2.42 cfs)

Sub-basin P4 consists of the landscaped area between buildings 14, 15, 16, and 17. Runoff in
this area will overland flow through vegetated areas and be captured by a private 30” standard
nyloplast grate inlet in sump condition (DP-4). Flows are then directed via the private storm
sewer network to Pond N. In the event that this inlet becomes completely clogged runoff will
flow between buildings 16 and 17 and into Sub-Basin P2 where it will then follow the same
overflow path as runoff originating in Sub-Basin P2.

Sub-Basin P5
(0.49 acres, 1.1% Impervious, Qs=0.23 cfs / Q100=1.53 cfs)

Sub-basin P5 consists of the landscaped area between buildings 18, 19, and 20. Runoff in this
area will overland flow through vegetated areas and be captured by a private 30" standard
nyloplast grate inlet in sump condition (DP-5). Flows are then directed via the private storm
sewer network to Pond N. In the event that this inlet becomes completely clogged runoff will
flow between buildings 20 and 21 and into Sub-Basin P1 where it will then follow the same
overflow path as runoff originating in Sub-Basin P1.

Sub-Basin P6
(1.45 acres, 76.5% Impervious, Qs=4.71 cfs /| Q100=9.14 cfs)

Sub-basin P6 consists of the drive aisle and parking area running east/west on the western half
of the site. Runoff in this area will overland flow to a private 10’ Type R Curb Inlet in sump
condition (DP-6), where it is then routed through the storm network to Pond N. In the event that
this inlet becomes completely clogged runoff will flow between buildings 16 and 18 and into
Sub-Basin P2 where it will then follow the same overflow path as runoff originating in Sub-Basin
P2.

Sub-Basin P7

(0.90 acres, 83.7% Impervious, Q5s=3.55 cfs / Q100=6.70 cfs)

Sub-basin P7 consists of the drive aisle and parking area between buildings 12 and 15. Runoff
in this area will overland flow to a private 15’ Type R Curb Inlet in sump condition (DP-7), where
it is then routed through the storm network to Pond N. In the event that this inlet becomes
completely clogged runoff will flow between buildings 16 and 18 and into Sub-Basin P2 where it
will then follow the same overflow path as runoff originating in Sub-Basin P2.
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Sub-Basin P8
(0.82 acres, 6.3% Impervious, Qs=0.43 cfs / Q100=2.11 cfs)

Sub-basin P8 consists of the landscaped area between buildings 6, 7, 8 and 9. Runoff in this
area will overland flow through vegetated areas and be captured by a private 30" standard
nyloplast grate inlet in sump condition (DP-8). Flows are then directed via the private storm
sewer network to Pond N. In the event that this inlet becomes completely clogged runoff will
flow between buildings 7 and 8 and into Sub-Basin P1 where it will then follow the same
overflow path as runoff originating in Sub-Basin P1.

Sub-Basin P9

(0.77 acres, 9.3% Impervious, Qs=0.63 cfs / Q100=2.74 cfs)

Sub-basin P9 consists of the landscaped area between buildings 10, 11, 12 and 13. Runoff in
this area will overland flow through vegetated areas and be captured by a private 30” standard
nyloplast grate inlet in sump condition (DP-9). Flows are then directed via the private storm
sewer network to Pond N. In the event that this inlet becomes completely clogged runoff will
flow between buildings 11 and 12 and into Sub-Basin P6 where it will then follow the same
overflow path as runoff originating in Sub-Basin P6.

Sub-Basin R1-R15
(0.22 acres, 90.0% Impervious, Qs=0.83 cfs / Q100=1.54 cfs)

Sub-basins R1-R15 consists of the individual apartment buildings on Site. Each of these
structures will have downspouts which will either connect directly into the proposed storm sewer
network on Site, or splash on-grade and surface flow to a nearby area or curb inlet. All flows
from these roof basins will ultimately outfall into Pond N, where they will be detained, treated,
and discharged into Sand Creek.

Sub-Basin R16
(0.07 acres, 90.0% Impervious, Qs=0.26 cfs / Q100=0.48 cfs)

Sub-basin R16 consists of the phase 2 clubhouse. The rooftop basin will release flows to splash
on-grade via downspouts and splash blocks to surface flow to the northern detention basin. The
entirety of this basin will flow into Pond N, where it will be detained, treated, and discharged into
Sand Creek.

Sub-Basin R17
(0.17 acres, 90.0% Impervious, Q5s=0.63 cfs / Q100=1.18 cfs)

Sub-basin R17 consists of the phase 1 clubhouse. The rooftop basin will release flows to splash
on-grade via downspouts and splash blocks to surface flow to the northern detention basin. The
entirety of this basin will flow into Pond N, where it will be detained, treated, and discharged into
Sand Creek.

Sub-Basin OF1
(0.99 acres, 5.8% Impervious, Qs=0.52 cfs / Q100=2.25 cfs)

Sub-basin OF1 consists of the northwest corner of the site that will flow directly into Sand
Creek. This area will remain undisturbed and continue to follow historic drainage patterns.
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Sub-Basin OF2
(0.74 acres, 0.1% Impervious, Qs=0.31 cfs / Q100=2.25 cfs)

Sub-basin OF2 consists of the landscape area on the southern perimeter of the site which will
flow off-site onto the neighboring property. This sub-basin will follow historic drainage patters
and will not negatively impact drainage patterns off-site.

Sub-Basin OS1
(1.20 acres, 0.0% Impervious, Qs=0.41 cfs / Q100=5.39 cfs)

Sub-basin OS1 consists of the area to the north of the Project which will flow onto the Site and
directly into Pond N. This area is currently vacant and is expected to be captured on-site at the
time of development.

Sub-Basin P10
(1.52 acres, 14.7% Impervious, Qs=1.23 cfs / Q100=4.52 cfs)

Sub-basin P10 consists of the southeastern corner of the site and includes the
landscape/amenity area south of the entrance drive aisle as well as Pond S. The runoff in this
area will overland flow directly into Pond S. In the event that the outlet structure becomes
completely clogged runoff will be directed over the emergency spillway for Pond S, and flow into
East Fork Sand Creek.

Sub-Basin P11
(2.58 acres, 47.5% Impervious, Qs=4.82 cfs / Q100=11.02 cfs)

Sub-basin P11 consists of the drive aisle, parking areas, and landscaping on the eastern
perimeter of the Site. Runoff is this area will flow via curb and gutter to a proposed private 15’
Type R Curb Inlet in sump condition (DP-11). Flows are then directed via the private storm
sewer network to Pond S. In the event that this inlet becomes completely clogged runoff will
overtop the curb and gutter and flow into Sub-Basin P10 where it will then follow the same
overflow path as runoff originating in Sub-Basin P10.

Sub-Basin P12
(1.41 acres, 76.5% Impervious, Qs=4.50 cfs / Q100=8.73 cfs)

Sub-basin P12 consists of the drive aisle, parking areas, and landscaping between buildings 3,
4, 6, and 7. Runoff is this area will flow via curb and gutter to a proposed private 15’ Type R
Curb Inlet in sump condition (DP-12). Flows are then directed via the private storm sewer
network to Pond S. In the event that this inlet becomes completely clogged runoff will overtop
the curb and gutter and flow into Sub-Basin P10 where it will then follow the same overflow path
as runoff originating in Sub-Basin P10.

Sub-Basin P13
(0.60 acres, 10.4% Impervious, Qs=0.45 cfs / Q100=1.88 cfs)

Sub-basin P13 consists of the landscaped area between buildings 1, 2, 3, and 4. Runoff in this
area will overland flow through vegetated areas and be captured by a private 30" standard
nyloplast grate inlet in sump condition (DP-13). Flows are then directed via the private storm
sewer network to Pond S. In the event that this inlet becomes completely clogged runoff will flow
between buildings 1 and 4 and into Sub-Basin P12 where it will then follow the same overflow
path as runoff originating in Sub-Basin P12.
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Sub-Basin R18-R21
(0.22 acres, 90.0% Impervious, Qs=0.83 cfs / Q100=1.54 cfs)

Sub-basins R18-R21 consists of the individual apartment buildings on Site. Each of these
structures will have downspouts which will either connect directly into the proposed storm sewer
network or splash on-grade before surface flowing to a nearby area or curb inlet on Site. Flows
from these roof basins will ultimately outfall into Pond S, where they will be detained, treated,
and discharged into Sand Creek.

Sub-Basin OF3
(0.40 acres, 57.0% Impervious, Qs=1.12 cfs / Q100=2.40 cfs)

Sub-basin OF3 consists of the area along Joystone Drive which flows off-site, back into
Joystone Drive. These flows are routed past the Site directly into East Fork Sand Creek and are
not detained or treated. These flows are following historic drainage patterns and will not
negatively impact the downstream drainageway.

Sub-Basin OF4
(0.29 acres, 0% Impervious, Qs=0.10 cfs / Q100=0.71 cfs)

Sub-basin OF4 consists of the portion of the Site to the south of Pond S which does not flow
into Pond S. This area will remain undisturbed and continue to follow historic drainage patterns.

EMERGENCY OVERFLOW ROUTING

Emergency overflow routing for Pond N will direct flows across the proposed regional trail along
Sand Creek and directly into Sand Creek. The emergency overflow routing for Pond S will take
a similar approach but will result in flows going east and directly into East Fork Sand Creek. A
designated emergency spillway has been designed for each pond and is shown on the
Proposed Drainage Exhibit in Appendix E.

FOUR-STEP PROCESS

The four-step process per the USDCM provides guidance and requirements for the selection
and siting of structural Control Measures (CCMs) for new development and significant
redevelopment. Compliance with this process is outlined below.

Step 1: Employ Runoff Reduction Practices

Currently the site is vacant undeveloped land. Development of the site will increase current
runoff conditions due to increased imperviousness values. However, stormwater runoff
reduction techniques will be used to promote stormwater infiltration and reduce the amount
of runoff. As documented in the runoff reduction calculations and exhibit found in the
Appendix, the site was divided into Upstream Impervious Areas (UIA) and Receiving
Pervious Area (RPA) per the City of Colorado Springs criteria. A runoff reduction of 18%
was achieved and the site is generally in compliance with the requirements of the Green
Infrastructure Manual. The stormwater runoff for sub-basin P1 will be directed over the
various RPA’s directly into the private full-spectrum extended detention basin.

Step 2: Provide Water Quality Capture Volume (WQCYV)

The water quality capture volumes after runuff reduction for Pond N and Pond S, 0.256 ac-ft
and 0.132 ac-ft respectively will be detained and treated using a proposed private full-
spectrum extended detention basins and outlet structures. Pond S does not receive any
reduction in water quality capture volume. These detention basins will capture, treat, and
detain 21.25 acres and 7.66 acres, respectively, which includes a portion of the offsite sub-
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basin to the north of the Site, OS1. In total, only 0.08 (0.2%) acres of the site does not
receive water quality treatment.

Design | Associated Treatment Method Ownership /
Point Disturbance Area (ac) Maintenance

1 1.07 EDB — Pond N Private

2 1.50 EDB — Pond N Private

3 0.74 EDB — Pond N Private

4 0.62 100% WQVC Reduction Private

5 0.15 100% WQVC Reduction Private

6 6.51 EDB — Pond N Private

7 3.52 EDB — Pond S Private

8 1.20 75% Infiltration Private

9 0.29 75% Infiltration Private

10 8.43 EDB — Pond N Private

11 3.59 EDB — Pond S Private

12 0.08 Not treated N/A

Total 27.7

Step 3: Stabilize Drainageways

The proposed private stormwater outfalls from the Site will use a 24” RCP storm pipe with
restrictor plate and concrete flared end sections. The proposed development will not
negatively impact the Sand Creek or East Fork Sand Creek drainageways as the outfall
flows will remain below the historical rates defined in the MDDP. The East Fork Sand Creek
drainageway was recently realigned and consists of a trapezoidal channel with a bottom
width of 50-ft, 3:1 side slopes with buried riprap lining and a depth of 5-ft. Grouted sloping
boulder drop structures were also constructed within the channel. The stabilization of the
channel is further discussed in the Channel Study. The Sand Creek drainageway
stabilization consists of sloping boulder drop structures upstream and downstream of this
Project. Colorado Springs Utilities is currently designing further stabilization for this reach of
Sand Creek which will include additional grouted boulder drop structures and Type M soil
riprap stabilized side slopes. It is anticipated that construction for these additional channel
improvements will commence Fall 2024. No additional drainageway stabilization will be
required as a part of this Project. The Pond N outfall discharges into a densely vegetated
area and no evidence of erosion has been seen in this area. The proposed outfall
discharges at the boundary of a wetland area and the proposed riprap for the outfall pipe
and emergency spillway will extend to the bench of the channel which runs through the
wetland. In effort not to disturb the wetland, riprap will not extend into the channel, but will
terminate at the bench. Based on an upstream area of 13.58 acres and an existing
impervious value of 80%, it was found that flows within the wetland area travel at a velocity
of 2.78 ft/s in the 100-year storm event. Due to the low velocity, the riprap has only been
sized for outfall and emergency spillway flows. Calculations for flows within the wetland area
are provided in Appendix C and D. The Pond S outfall has been proposed to discharge at an
existing grouted sloping boulder drop structure and any demolished grouted boulders will be
replaced in kind. This proposed location will allow discharges from Pond S to enter the Sand
Creek East Fork drainageway without causing erosion and because the grouted boulders
will be replaced in kind, the riprap will match previously approved riprap that has been
designed for the anticipated flows within this drainageway. Enhanced erosion protection
measures beyond standard riprap outfall protection (Pond N) and replacing disturbed
grouted boulders in kind (Pond S) are not proposed due to the placement of both outfalls
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into stable channels. The Pond N outfall discharges outside of the 100-year floodplain. The
Pond S outfall will be installed within the 100-year floodplain. It is anticipated that a non-
notifying Nationwide Permit 58 will be obtained for this storm drain outfall as the disturbance
to the floodplain will not exceed 1/10th of an acre. The Project is not increasing the flow at
either location from what was planned for in the MDDP, therefore additional downstream
stabilization measures are not required as part of the Project.

All new and re-development projects are required to construct or participate in the funding of
channel stabilization measures. Drainage Basin Fees paid at the time of platting go toward
channel stabilization within the drainage basin.

Step 4: Implement Site Specific and Other Source Control CCMs

The Site does not require specialized CCMs in the final constructed condition. The Project
consists of a residential development and does not require source control CCMs such as
Covering Outdoor Storage and Handling Areas, Spill Prevention Containment and Control,
and Disposal of Household Waste. All flows leaving the Site will be released at or below the
historically planned rates and are not anticipated to cause adverse impact to downstream
facilities and additional offsite improvements are not required by this Project.

DETENTION STORAGE

Existing drainage patterns include un-detained and un-controlled release from the Site. The
proposed private full-spectrum extended detention basins, with associated controlled release
rates, represents an improvement over the existing conditions. Calculations included in the
Appendix provide details regarding the private full-spectrum extended detention basin sizing.
The calculations include determination of the storage volume required for each of the full-
spectrum extended detention basins for the Site. The total acreage contributing to the northern
extended detention basin (Pond N) is 21.25 acres with a design percent imperviousness of
50.0% (49.2% actual). Overall, 1.953 acre-feet (85,073 cubic feet) of detention storage volume
is required. The proposed private full spectrum extended detention basin provides 2.748 acre-
feet of storage with 1’ of freeboard. The total acreage contributing to the sourthern extended
detention basin (Pond S) is 7.66 acres with a design percent imperviousness of 50.0% (47.0%
actual). Overall, 0.706 acre-feet (30,753 cubic feet) of detention storage volume is required. The
proposed private full-spectrum extended detention basin provides 1.127 acre-feet of storage
with 1’ of freeboard.

Two different scenarios were modeled using StormCAD in order to demostrate that flows on-site
were adequately conveyed to, and through the proposed private full-spectrum extended
detention basins. The first scenario utilizes a fixed tailwater condition, with the tailwater
elevation being equal to the water surface elevation of each pond during the given 5 or 100-year
storm event. The second scenario utilizes a free outfall condition to demonstrate that the
proposed storm network can adequately convey flows through the site under ideal conditions,
before the ponds have begun to detain flows. The first condition mentioned shows that although
the standard hydraulic grade line requirements are not met (HGL is within the pipe during the
minor event, and 1’ below finished grade during the major event) the proposed storm sewer
network is capable of conveying the major storm event flows without the system becoming
inundated, and ponding occuring on-site. It is not anticipated that under the modeled conditions
the proposed apartment buildings, garages, or amenities on site be negatively impacted.

OUTLET REQUIREMENTS
The water quality standards established by the CRITERIA in section 13.5.10 are met by the
proposed water quality outlet structure. The private full-spectrum extended detention basins and
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water quality outlet structures were designed per the specifications in section 13.5.10 of the
CRITERIA. The orifice plates of the structures were designed based on section 13.4.2.2 of the
CRITERIA. The orifice plates will allow the Water Quality Capture Volume to be drained from
the structures in 40 hours or more, not to exceed 72 hours, and the EURV to be drained within
68 to 72 hours. The 100-year design release rate was determined by using Table 13-2 of the
CRITERIA. The runoff release will be via a private storm sewer which directly into existing
drainageways. All flows leaving the Site will be released at or below the historically planned
rates and are not anticipated to cause adverse impact to downstream facilities and additional
offsite improvements are not required by this Project.

Riprap sizing for the outlet pipe associated with the North Pond can be found in Appendix C.
The South Pond outlet pipe discharges into the side of a grouted sloping boulder drop structure
and an excerpt from the Channel Study has been included in Appendix F. This excerpt includes
the boulder sizing required as the existing boulders will be removed for the oulet pipe installation
and then replaced in kind.

MAINTENANCE AND OPERATIONS

It is our recommendation that the detention basins maintenance cycle consist of bi-annual
inspections (spring and fall), evaluation of sedimentation within the basin, and removal of
sediment if levels exceed two inches deep or if discharge is otherwise deemed insufficient.
Maintenace shall be completed by the owner. This satisfies the maintenance and access
requirement set by the CRITERIA.

GRADING AND EROSION CONTROL PLAN

Erosion Control Plans will be submitted separately as a standalone construction document to
the Stormwater Enterprise for review and approval prior to construction.

COST OF PROPOSED DRAINAGE FACILITIES

An Opinion of Probable Construction Cost (OPCC) is provided in the Appendix of the report.
There are no public drainage facilities. All improvements with this Project will be private.

DRAINAGE AND BRIDGE FEES

The Project is located in the Sand Creek Basin, and all applicable fees were paid at the time of
platting.

CONCLUSION

The drainage design presented within this report for Westgate at Powers Filing No. 3 is in
conformance with all previously approved reports which included this Site and conforms to the
City of Colorado Springs Drainage Criteria Manual Volumes 1 and 2 and the Mile High Flood
District Urban Storm Drainage Criteria Manual. Additionally, Site runoff and storm drain facilities
will not adversely affect the downstream and surrounding developments, will not result in any
increase in peak flows, nor will it result in any decrease in water quality downstream in Sand
Creek. The report and its findings are consistent with the drainage requirements documented in
the MDDP. A comparison of is provided below for reference.

Proposed Pond N (Detention Basin C per the previously approved FDR)
21.25 AC | 0.7 cfs 5-year | 15.4 cfs 100-year (23.35 AC | 27.99 cfs 5-year | 62.66 cfs 100-year)
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Proposed Pond S (Detention Basin A9 per the previously approved FDR)
7.66 AC | 0.2 cfs 5-year | 6.6 cfs 100-year (6.26 AC | 11.69 cfs 5-year | 24.82 cfs 100-year)
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Preface

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

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

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

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

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

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

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


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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



Soil Map

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

Map Scale: 1:3,130 if printed on A landscape (11" x 8.5") sheet.
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MAP INFORMATION

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

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

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

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

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

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

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

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 20, Sep 2, 2022

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

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

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

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

Bresser sandy loam, cool, 0 to 3.3
3 percent slopes

Ellicott loamy coarse sand, 0 to 53
5 percent slopes

Sampson loam, 0 to 3 percent 10.8
slopes
Truckton sandy loam, 0 to 3 21.5

percent slopes

Totals for Area of Interest 40.9

Map Unit Descriptions

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

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

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.
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The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

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

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

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

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

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

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

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

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

12
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El Paso County Area, Colorado

11—Bresser sandy loam, cool, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2tlph
Elevation: 5,850 to 6,880 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 100 to 130 days
Farmland classification: Prime farmland if irrigated and the product of | (soil
erodibility) x C (climate factor) does not exceed 60

Map Unit Composition
Bresser, cool, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bresser, Cool

Setting
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Tertiary aged alluvium derived from arkose

Typical profile
Ap - 0 to 5 inches: sandy loam
Bt1 - 5 to 8 inches: sandy loam
Bt2 - 8 to 27 inches: sandy clay loam
Bt3 - 27 to 36 inches: sandy loam
C - 36 to 80 inches: loamy coarse sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4c
Hydrologic Soil Group: B
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

13
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Minor Components

Truckton
Percent of map unit: 10 percent
Landform: Interfluves
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Yoder
Percent of map unit: 5 percent
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XY214CO - Gravelly Foothill
Hydric soil rating: No

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

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

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

Description of Ellicott

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

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

Properties and qualities
Slope: 0 to 5 percent

14
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Depth to restrictive feature: More than 80 inches

Drainage class: Somewhat excessively drained

Runoff class: Very low

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

Depth to water table: More than 80 inches

Frequency of flooding: NoneFrequent

Frequency of ponding: None

Available water supply, 0 to 60 inches: Low (about 4.1 inches)

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

Minor Components

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

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

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

78—Sampson loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 369s
Elevation: 5,500 to 6,500 feet
Mean annual precipitation: 13 to 15 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 135 to 155 days
Farmland classification: Prime farmland if irrigated

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

Setting
Landform: Terraces, alluvial fans, depressions
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A -0to 15inches: loam
Bt - 15 to 34 inches: clay loam
Bk - 34 to 60 inches: sandy clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 9.2 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: B
Ecological site: R049XB202CO - Loamy Foothill
Hydric soil rating: No

Minor Components

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

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

96—Truckton sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2yvrd
Elevation: 5,400 to 7,000 feet
Mean annual precipitation: 14 to 23 inches

16



Custom Soil Resource Report

Mean annual air temperature: 45 to 52 degrees F

Frost-free period: 90 to 155 days

Farmland classification: Prime farmland if irrigated and the product of | (soil
erodibility) x C (climate factor) does not exceed 60

Map Unit Composition
Truckton and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Truckton

Setting
Landform: Fan remnants, interfluves
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Wind re-worked alluvium derived from arkose

Typical profile
A -0to 4 inches: sandy loam
Bt1 -4 to 12 inches: sandy loam
Bt2 - 12 to 19 inches: sandy loam
C - 19 to 80 inches: sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 1 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 6.6 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Minor Components

Blakeland
Percent of map unit: 5 percent
Landform: Hills, interfluves
Landform position (two-dimensional): Shoulder, backslope, summit
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No
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Bresser
Percent of map unit: 5 percent
Landform: Terraces, interfluves
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Pleasant, frequently ponded
Percent of map unit: 2 percent
Landform: Closed depressions
Down-slope shape: Concave, linear
Across-slope shape: Concave
Ecological site: R0O67BY010CO - Closed Upland Depression
Hydric soil rating: Yes

Urban land
Percent of map unit: 2 percent
Hydric soil rating: No

Ellicott, occasionally flooded
Percent of map unit: 1 percent
Landform: Drainageways, flood plains
Down-slope shape: Linear
Across-slope shape: Linear, concave
Ecological site: R0O67BY031CO - Sandy Bottomland
Hydric soil rating: No
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Soil Information for All Uses

Soil Properties and Qualities

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

Soil Qualities and Features

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

AASHTO Group Classification (Surface)

AASHTO group classification is a system that classifies soils specifically for
geotechnical engineering purposes that are related to highway and airfield
construction. It is based on particle-size distribution and Atterberg limits, such as
liquid limit and plasticity index. This classification system is covered in AASHTO
Standard No. M 145-82. The classification is based on that portion of the soil that is
smaller than 3 inches in diameter.

The AASHTO classification system has two general classifications: (i) granular
materials having 35 percent or less, by weight, particles smaller than 0.074 mm in
diameter and (ii) silt-clay materials having more than 35 percent, by weight,
particles smaller than 0.074 mm in diameter. These two divisions are further
subdivided into seven main group classifications, plus eight subgroups, for a total of
fifteen for mineral soils. Another class for organic soils is used.

For each soil horizon in the database one or more AASHTO Group Classifications
may be listed. One is marked as the representative or most commonly occurring.
The representative classification is shown here for the surface layer of the soil.
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Map—AASHTO Group Classification (Surface)

Map Scale: 1:3,130 if printed on A landscape (11" x 8.5") sheet.
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MAP INFORMATION

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

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

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

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

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

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

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

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 20, Sep 2, 2022

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

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

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

21




Custom Soil Resource Report

Table—AASHTO Group Classification (Surface)

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

11 Bresser sandy loam, A-4 3.3 8.0%
cool, 0 to 3 percent
slopes

28 Ellicott loamy coarse A-1-b 5.3 12.9%
sand, 0 to 5 percent
slopes

78 Sampson loam, 0 to 3 A-4 10.8 26.5%
percent slopes

96 Truckton sandy loam, 0 |A-4 215 52.6%
to 3 percent slopes

Totals for Area of Interest 40.9

Rating Options—AASHTO Group Classification (Surface)

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Lower

Layer Options (Horizon Aggregation Method): Surface Layer (Not applicable)

Hydrologic Soil Group

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

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

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

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

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.
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Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell

potential, soils that have a high water table, soils that have a claypan or clay layer at
or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

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

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

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

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.
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Please rely on the bar scale on each map sheet for map
measurements.

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

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

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

Soil Survey Area:
Survey Area Data:

El Paso County Area, Colorado
Version 20, Sep 2, 2022

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

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

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

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

11 Bresser sandy loam, B 3.3 8.0%
cool, 0 to 3 percent
slopes

28 Ellicott loamy coarse A 5.3 12.9%
sand, 0 to 5 percent
slopes

78 Sampson loam, 0 to 3 B 10.8 26.5%
percent slopes

96 Truckton sandy loam, 0 |A 215 52.6%
to 3 percent slopes

Totals for Area of Interest 40.9 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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Westgate Apartments 5/17/2023
Final Drainage Report Calculated by:JWM
Colorado Springs, CO

IDF Equations: lhoo = -2.52In(D) + 12.735

)

lo= -2.25In(D) + 11.375
ls -2.00In(D) + 10.111
lo -1.75In(D) + 8.847

l, -1.50In(D) + 7.583

l, -1.19In(D) + 6.035

Where:
| = Rainfall Intensity (in/hr)
D= Duration (minutes)

2-yr 5-yr 10-yr 100-yr
P,= 119 1.50 1.75 2.52

Time Intensity Frequency Tabulation

— TIME 2 YR 5YR | 10YR | 100 YR
5 412 5.17 6.03 8.68
10 3.29 413 4.82 6.93
15 2.81 3.52 411 5.91
30 1.99 248 2.89 416
60 1.16 144 1.68 242
120 0.34 0.40 0.47 0.67
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Proposed Weighted Imperviousness Calculations

SUBBASIN AREA AREA ROOF ROOF ROOF LANDSCAPE |  LANDSCAPE LANDSCAPE PAVEMENT PAVEMENT PAVEMENT WEIGHTED WEIGHTED COEFFICIENTS
(SF) (Acres) AREA IMPERVIOUSNESS | €2 c5 c10 | c100 AREA  [IMPERVIOUSNESS| 2 C5 c10 | c100 AREA IMPERVIOUSNESS | €2 C5 €10 | c100 | IMPERVIOUSNESS | C2 C5 C10 €100

P1 299,024 6.86 9,630 90% 0.71 0.73 0.75 | 0.81 169,881 0% 0.02 | 008 | 0.15 | 0.35 119,513 100% 0.89 | 090 | 092 | 0.96 42.9% 0.39 0.43 0.48 0.61

P2 49,692 1.14 4,680 90% 0.71 0.73 0.75 | 0.81 13,472 0% 0.02 | 008 | 0.15 | 0.35 31,540 100% 0.89 | 090 | 092 | 0.96 71.9% 0.64 0.66 0.70 0.78

P3 72,855 1.67 9,360 90% 0.71 0.73 0.75 | 0.81 10,197 0% 0.02 | 008 | 0.15 | 0.35 53,298 100% 0.89 | 090 | 092 | 0.96 84.7% 0.75 0.76 0.79 0.86
P4 29,763 0.68 0 90% 0.71 0.73 0.75 | 0.81 26,966 0% 0.02 | 008 | 0.15 | 0.35 2,797 100% 0.89 | 090 | 092 | 0.96 9.4% 0.10 0.16 0.22 0.41

P5 21,552 0.49 0 90% 0.71 0.73 0.75 | 0.81 21,313 0% 0.02 | 008 | 0.15 | 0.35 239 100% 0.89 | 090 | 092 | 0.96 1.1% 0.03 0.09 0.16 0.36
P6 63,366 1.45 0 90% 0.71 0.73 0.75 | 0.81 14,984 0% 0.02 | 008 | 0.15 | 0.35 48,382 100% 0.89 | 090 | 092 | 0.96 76.4% 0.68 0.71 0.74 0.82
P7 39,075 0.90 0 90% 0.71 0.73 0.75 | 0.81 6,382 0% 0.02 | 008 | 0.15 | 0.35 32,693 100% 0.89 | 090 | 092 | 0.96 83.7% 0.75 0.77 0.79 0.86

P8 35,831 0.82 0 90% 0.71 0.73 0.75 | 0.81 33,566 0% 0.02 | 008 | 0.15 | 0.35 2,265 100% 0.89 | 090 | 092 | 0.96 6.3% 0.07 0.13 0.20 0.39

P9 33,745 0.77 0 90% 0.71 0.73 0.75 | 0.81 30,598 0% 0.02 | 008 | 0.15 | 0.35 3,147 100% 0.89 | 090 | 092 | 0.96 9.3% 0.10 0.16 0.22 0.41

R1 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81

R2 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81

R3 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81
R4 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81

RS 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81
R6 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81

R7 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81

R8 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81

R9 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81
R10 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81
R11 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81
R12 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81
R13 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81
R14 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81
R15 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81
R16 2,989 0.07 2,989 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81
R17 7,290 0.17 7,290 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81
OF1 42,956 0.99 0 90% 0.71 0.73 0.75 | 0.81 40,483 0% 0.02 | 008 | 0.15 | 0.35 2,473 100% 0.89 | 090 | 092 | 0.96 5.8% 0.07 0.13 0.19 0.39
OF2 32,240 0.74 0 90% 0.71 0.73 0.75 | 0.81 32,199 0% 0.02 | 008 | 0.15 | 0.35 41 100% 0.89 | 090 | 092 | 0.96 0.1% 0.02 0.08 0.15 0.35
0S1 52,150 1.20 0 90% 0.71 0.73 0.75 | 0.81 52,150 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 0.0% 0.02 0.08 0.15 0.35
POND N TOTAL | 925,478 21.25 | 176,899 90% 0.71 0.73 0.75 | 0.81 452,191 0% 0.02 | 0.08 | 0.15 | 0.35 296,388 100% 0.89 | 090 | 092 | 0.96 49.2% 0.43 0.47 0.51 0.63
P10 66,301 1.52 0 90% 0.71 0.73 0.75 | 0.81 56,576 0% 0.02 | 008 | 0.15 | 0.35 9,725 100% 0.89 | 090 | 092 | 0.96 14.7% 0.15 0.20 0.26 0.44
P11 112,194 2.58 0 90% 0.71 0.73 0.75 | 0.81 58,846 0% 0.02 | 008 | 0.15 | 0.35 53,348 100% 0.89 | 090 | 092 | 0.96 47.5% 0.43 0.47 0.52 0.64
P12 61,328 1.41 3,510 90% 0.71 0.73 0.75 | 0.81 14,045 0% 0.02 | 008 | 0.15 | 0.35 43,773 100% 0.89 | 090 | 092 | 0.96 76.5% 0.68 0.70 0.73 0.81
P13 26,080 0.60 0 90% 0.71 0.73 0.75 | 0.81 23,377 0% 0.02 | 008 | 0.15 | 0.35 2,703 100% 0.89 | 090 | 092 | 0.96 10.4% 0.11 0.16 0.23 0.41
R18 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81
R19 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81
R20 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81
R21 9,530 0.22 9,530 90% 0.71 0.73 0.75 | 0.81 0 0% 0.02 | 008 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 90.0% 0.71 0.73 0.75 0.81
OF3 17,246 0.40 0 90% 0.71 0.73 0.75 | 0.81 7,408 0% 0.02 | 0.08 | 0.15 | 0.35 9,838 100% 0.89 | 090 | 092 | 0.96 57.0% 0.52 0.55 0.59 0.70
OF4 12,443 0.29 0 90% 0.71 0.73 0.75 | 0.81 12,443 0% 0.02 | 0.08 | 0.15 | 0.35 0 100% 0.89 | 090 | 092 | 0.96 0.0% 0.02 0.08 0.15 0.35
POND S TOTAL 333,712 7.66 41,630 90% 0.71 0.73 0.75 | 0.81 172,695 0% 0.02 | 0.08 | 0.15 | 0.35 119,387 100% 0.89 | 090 | 092 | 0.96 47.0% 0.42 0.45 0.50 0.63
| onsiTETOTAL | 1,207,040 | 27.71 | 218,529 90% [ 071 [ 073 | 075 | 0.81 | 572,736 | 0% | 0.02 ] 0.08 [ 0.15 | 0.35 | 415,775 100% | 0.89 | 090 [ 0.92 | 0.96 50.7% | 044 | 0.8 052 | 0.64
| oFrsiTETOTAL | 52,150 | 1.20 | 0 90% [ 071 | 073 | 075 | 081 | 52,150 | 0% [ 002 | 008 | 015 ] 035 | 0 100% | 0.89 | 090 | 092 | 0.96 0.0% [ 002 [ o0.08 015 | 035
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Calculated by:JWM

Westgate Apartments - Final Drainage Report Watercourse Coefficient
Proposed Runoff Calculations Forest & Meadow 2.50 Short Grass Pasture & Lawns 7.00 Grassed Waterway ~ 15.00
Time of Concentration Fallow or Cultivation 5.00 Nearly Bare Ground ~ 10.00 Paved Area & Shallow Gutter  20.00
SUB-BASIN INITIAL / OVERLAND TRAVEL TIME T(c) CHECK FINAL
DATA TIME () (URBANIZED BASINS) T(c)
DESIGN | DRAIN| AREA AREA C(5) Length Slope T(i) Length Slope Coeff. | Velocity T(t) COMP.| TOTAL | L/180+10
POINT | BASIN sq. ft. ac. ft. % min ft. % fps min. T(c) LENGTH min.
1 P1 299,024 6.86 0.43 100 5.4% 7.0 790 2.9% 20.00 3.4 3.9 10.9 890 14.9 10.9
P2 49,692 1.14 0.66 100 1.6% 6.8 180 2.1% 20.00 2.9 1.0 7.8 280 11.6 7.8
3 P3 72,855 1.67 0.76 73 3.0% 3.7 700 1.1% 20.00 2.1 5.7 9.4 773 14.3 9.4
4 P4 29,763 0.68 0.16 0 2.0% 0.1 167 2.1% 20.00 2.9 1.0 5.0 167 10.9 5.0
5 P5 21,552 0.49 0.09 0 2.0% 0.1 182 2.0% 20.00 2.8 1.1 5.0 182 11.0 5.0
6 P6 63,366 1.45 0.71 100 2.1% 5.6 315 2.2% 20.00 3.0 1.8 7.4 415 12.3 7.4
7 P7 39,075 0.90 0.77 0 2.0% 0.0 200 3.2% 20.00 3.6 0.9 5.0 200 11.1 5.0
8 P8 35,831 0.82 0.13 100 5.1% 10.3 190 2.2% 20.00 3.0 1.1 11.4 290 11.6 11.4
9 P9 33,745 0.77 0.16 0 2.0% 0.1 185 3.4% 20.00 3.7 0.8 5.0 185 11.0 5.0
R1 R1 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
R2 R2 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
R3 R3 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
R4 R4 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
R5 R5 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 21.00 2.1 0.0 5.0 35 10.2 5.0
R6 R6 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 22.00 2.2 0.0 5.0 35 10.2 5.0
R7 R7 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
R8 R8 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
R9 R9 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
R10 R10 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
R11 R11 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
R12 R12 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
R13 R13 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
R14 R14 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
R15 R15 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
R16 R16 2,989 0.07 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
R17 R17 7,290 0.17 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
OF1 OF1 42,956 0.99 0.13 100 5.5% 10.1 - 1.0% 7.00 0.7 0.0 10.1 100 10.6 10.1
OF2 OF2 32,240 0.74 0.08 25 20.0% 3.4 - 5.0% 8.00 1.8 0.0 5.0 25 10.1 5.0
0S1 0S1 52,150 1.20 0.08 100 8.0% 9.3 - 5.0% 9.00 2.0 0.0 9.3 100 10.6 9.3
10 P10 66,301 1.52 0.20 100 4.6% 9.9 100 1.1% 20.00 2.1 0.8 10.7 200 11.1 10.7
11 P11 112,194 2.58 0.47 80 1.8% 8.5 450 2.2% 20.00 2.9 2.5 11.0 530 12.9 11.0
12 P12 61,328 1.41 0.70 55 0.8% 5.7 261 1.4% 20.00 2.3 1.9 7.6 316 11.8 7.6
13 P13 26,080 0.60 0.16 25 2.0% 6.8 200 3.6% 20.00 3.8 0.9 7.7 225 11.3 7.7
R18 R18 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
R19 R19 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
R20 R20 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
R21 R21 9,530 0.22 0.73 35 2.0% 3.2 - 1.0% 20.00 2.0 0.0 5.0 35 10.2 5.0
OF3 OF3 17,246 0.40 0.55 30 2.0% 4.4 - 1.0% 7.00 0.7 0.0 5.0 30 10.2 5.0
OF4 OF4 12,443 0.29 0.08 75 5.0% 9.5 - 1.0% 7.00 0.7 0.0 9.5 75 10.4 9.5
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Westgate Apartments - Final Drainage Report
Proposed Runoff Calculations Design Storm 5 Year
(Rational Method Procedure)
BASIN INFORMATION DIRECT RUNOFF CUMULATIVE RUNOFF
DESIGN DRAIN AREA RUNOFF T(c) CxA | Q T(c) CxA | Q NOTES
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs
1 P1 6.86 0.43 10.9 2.94 4.00 11.78
2 P2 1.14 0.66 7.8 0.75 4.49 3.39
3 P3 1.67 0.76 9.4 1.28 4.22 5.39
4 P4 0.68 0.16 5.0 0.11 5.17 0.55
5 P5 0.49 0.09 5.0 0.04 5.17 0.23
6 P6 1.45 0.71 7.4 1.03 4.59 4.71
7 P7 0.90 0.77 5.0 0.69 5.17 3.55
8 P8 0.82 0.13 11.4 0.11 3.94 0.43
9 P9 0.77 0.16 5.0 0.12 5.17 0.63
R1 R1 0.22 0.73 5.0 0.16 5.17 0.83
R2 R2 0.22 0.73 5.0 0.16 5.17 0.83
R3 R3 0.22 0.73 5.0 0.16 5.17 0.83
R4 R4 0.22 0.73 5.0 0.16 5.17 0.83
R5 R5 0.22 0.73 5.0 0.16 5.17 0.83
R6 R6 0.22 0.73 5.0 0.16 5.17 0.83
R7 R7 0.22 0.73 5.0 0.16 5.17 0.83
R8 R8 0.22 0.73 5.0 0.16 5.17 0.83
R9 R9 0.22 0.73 5.0 0.16 5.17 0.83
R10 R10 0.22 0.73 5.0 0.16 5.17 0.83
R11 R11 0.22 0.73 5.0 0.16 5.17 0.83
R12 R12 0.22 0.73 5.0 0.16 5.17 0.83
R13 R13 0.22 0.73 5.0 0.16 5.17 0.83
R14 R14 0.22 0.73 5.0 0.16 5.17 0.83
R15 R15 0.22 0.73 5.0 0.16 5.17 0.83
R16 R16 0.07 0.73 5.0 0.05 5.17 0.26
R17 R17 0.17 0.73 5.0 0.12 5.17 0.63
OF1 OF1 0.99 0.13 10.1 0.13 4.11 0.52
OF2 OF2 0.74 0.08 5.0 0.06 5.17 0.31
0S1 0S1 1.20 0.08 9.3 0.10 4.24 0.41
10 P10 1.52 0.20 10.7 0.30 4.03 1.23
11 P11 2.58 0.47 11.0 1.21 3.98 4.82
12 P12 1.41 0.70 7.6 0.99 4.55 4.50
13 P13 0.60 0.16 7.7 0.10 4.53 0.45
R18 R18 0.22 0.73 5.0 0.16 5.17 0.83
R19 R19 0.22 0.73 5.0 0.16 5.17 0.83
R20 R20 0.22 0.73 5.0 0.16 5.17 0.83
R21 R21 0.22 0.73 5.0 0.16 5.17 0.83
OF3 OF3 0.40 0.55 5.0 0.22 5.17 1.12
OF4 OF4 0.29 0.08 9.5 0.02 4.21 0.10




196217000

Westgate Apartments
Final Drainage Report
Colorado Springs, CO

5/17/2023
Calculated by:JWM

Westgate Apartments - Final Drainage Report
Proposed Runoff Calculations Design Storm 100 Year
(Rational Method Procedure)
BASIN INFORMATION DIRECT RUNOFF CUMULATIVE RUNOFF
DESIGN DRAIN AREA | RUNOFF T(c) CxA | Q T(c) CxA | Q NOTES
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs
1 P1 6.86 0.61 10.9 4.18 6.72 28.07
2 P2 1.14 0.78 7.8 0.89 7.54 6.72
3 P3 1.67 0.86 9.4 1.43 7.09 10.15
4 P4 0.68 0.41 5.0 0.28 8.68 2.42
5 P5 0.49 0.36 5.0 0.18 8.68 1.53
6 P6 1.45 0.82 7.4 1.19 7.70 9.14
7 P7 0.90 0.86 5.0 0.77 8.68 6.70
8 P8 0.82 0.39 11.4 0.32 6.61 2.11
9 P9 0.77 0.41 5.0 0.32 8.68 2.74
R1 R1 0.22 0.81 5.0 0.18 8.68 1.54
R2 R2 0.22 0.81 5.0 0.18 8.68 1.54
R3 R3 0.22 0.81 5.0 0.18 8.68 1.54
R4 R4 0.22 0.81 5.0 0.18 8.68 1.54
R5 RS 0.22 0.81 5.0 0.18 8.68 1.54
R6 R6 0.22 0.81 5.0 0.18 8.68 1.54
R7 R7 0.22 0.81 5.0 0.18 8.68 1.54
R8 R8 0.22 0.81 5.0 0.18 8.68 1.54
R9 R9 0.22 0.81 5.0 0.18 8.68 1.54
R10 R10 0.22 0.81 5.0 0.18 8.68 1.54
R11 R11 0.22 0.81 5.0 0.18 8.68 1.54
R12 R12 0.22 0.81 5.0 0.18 8.68 1.54
R13 R13 0.22 0.81 5.0 0.18 8.68 1.54
R14 R14 0.22 0.81 5.0 0.18 8.68 1.54
R15 R15 0.22 0.81 5.0 0.18 8.68 1.54
R16 R16 0.07 0.81 5.0 0.06 8.68 0.48
R17 R17 0.17 0.81 5.0 0.14 8.68 1.18
OF1 OF1 0.99 0.39 10.1 0.38 6.91 2.62
OF2 OF2 0.74 0.35 5.0 0.26 8.68 2.25
0S1 0S1 1.20 0.63 9.3 0.76 7.12 5.39
10 P10 1.52 0.44 10.7 0.67 6.76 4.52
11 P11 2.58 0.64 11.0 1.65 6.68 11.02
12 P12 1.41 0.81 7.6 1.14 7.63 8.73
13 P13 0.60 0.41 7.7 0.25 7.60 1.88
R18 R18 0.22 0.81 5.0 0.18 8.68 1.54
R19 R19 0.22 0.81 5.0 0.18 8.68 1.54
R20 R20 0.22 0.81 5.0 0.18 8.68 1.54
R21 R21 0.22 0.81 5.0 0.18 8.68 1.54
OF3 OF3 0.40 0.70 5.0 0.28 8.68 2.40
OF4 OF4 0.29 0.35 9.5 0.10 7.06 0.71




196217000

Westgate Apartments
Final Drainage Report
Colorado Springs, CO

05/17/2023
Calculated by:JWM

SUMMARY - PROPOSED RUNOFF TABLE

DESIGN BASIN BASIN AREA | DIRECT 5-YR | DIRECT 100-YR | CUM. 5-YR CUM. 100-YR BASIN | 100-YR RUNOFF
POINT | DESIGNATION (ACRES) RUNOFF (CFS) | RUNOFF (CFS) | RUNOFF (CFS) [ RUNOFF (CFS) |IMP. (%) COEF.
1 P1 6.86 11.78 28.07 0.00 0.00 42.9% 0.61
2 P2 1.14 3.39 6.72 0.00 0.00 71.9% 0.78
3 P3 1.67 5.39 10.15 0.00 0.00 84.7% 0.86
4 P4 0.68 0.55 2.42 0.00 0.00 9.4% 0.41
5 P5 0.49 0.23 1.53 0.00 0.00 1.1% 0.36
6 P6 1.45 4.71 9.14 0.00 0.00 76.4% 0.82
7 P7 0.90 3.55 6.70 0.00 0.00 83.7% 0.86
8 P8 0.82 0.43 2.11 0.00 0.00 6.3% 0.39
9 P9 0.77 0.63 2.74 0.00 0.00 9.3% 0.41
R1 R1 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R2 R2 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R3 R3 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R4 R4 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
RS R5 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R6 R6 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R7 R7 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R8 R8 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R9 R9 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R10 R10 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R11 R11 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R12 R12 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R13 R13 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R14 R14 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R15 R15 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R16 R16 0.07 0.26 0.48 0.00 0.00 90.0% 0.81
R17 R17 0.17 0.63 1.18 0.00 0.00 90.0% 0.81
OF1 OF1 0.99 0.52 2.62 0.00 0.00 5.8% 0.39
OF2 OF2 0.74 0.31 2.25 0.00 0.00 0.1% 0.35
0S1 0s1 1.20 0.41 5.39 0.00 0.00 0.0% 0.35
Pond N Total 21.25 45.17 104.56 0.00 0.00 49.2% 0.63
10 P10 1.52 1.23 4.52 0.00 0.00 14.7% 0.44
11 P11 2.58 4.82 11.02 0.00 0.00 47.5% 0.64
12 P12 1.41 4.50 8.73 0.00 0.00 76.5% 0.81
13 P13 0.60 0.45 1.88 0.00 0.00 10.4% 0.41
R18 R18 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R19 R19 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R20 R20 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R21 R21 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
OF3 OF3 0.40 1.12 2.40 0.00 0.00 57.0% 0.70
OF4 OF4 0.29 0.10 0.71 0.00 0.00 0.0% 0.35
Pond S Total 7.66 15.51 35.40 0.00 0.00 47.0% 0.63




|| Design Procedure Form: Runoff Reduction

UD-BMP (Version 3.07, March 2018) Sheet 1 of 1
Designer: Joseph Menke
Company: Kimley-Horn & Associates
Date: July 12, 2023
Project: Westgate Apartments
Location: Joystone Dr. - Full Disturbed Area
SITE INFORMATION (User Input in Blue Cells)
WQCV Rainfall Depth[  0.60 _|inches
Depth of Average Runoff Producing Storm, dg = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)
Area Type| UIA:RPA | UIA:RPA | UIA:RPA | UIA:RRPA | UIA:RPA SPA SPA SPA SPA DCIA DCIA DCIA
Area ID 1 2 3 4 5) 6 7 8 9 10 11 12
Downstream Design Point ID 1-N 2-N 3-N OF1 OF3 6-N 7-S OF2 OF4 10-N 11-8 12
Downstream BMP Type EDB EDB EDB None None EDB EDB None None EDB EDB None
DCIA (ft?) - - - - - - - - - 367,259 156,354 3,513
UIA (f®)| 35,362 49,514 24,261 2,741 2,697 - - - - - - -
RPA ()| 11,439 16,017 7,848 21,060 3,784 - - - - - - -
SPA (ft?) - - - - - 283,627 153,527 60,132 12,443 - - -
HSG A (%) 100% 100% 100% 100% 50% 66% 66% 34% 0% -- -- -
HSG B (%) 0% 0% 0% 0% 50% 34% 34% 66% 100% - - --
HSG C/D (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% - - -
Average Slope of RPA (ft/ft) 0.040 0.040 0.040 0.100 0.050 - - - - - - -
UIA:RPA Interface Width (ft)| 415.00 367.00 485.00 272.00 537.00 - - - - - - -
CALCULATED RUNOFF RESULTS
Area ID 1 2 3 4 5 6 7 8 9 10 11 12
UIA:RPA Area (ft?)| 46,801 65,531 32,109 23,801 6,481 - - - _ - = -
L /W Ratio 0.27 0.49 0.14 0.32 0.06 - - - - - - -
UIA/ Area 0.7556 0.7556 0.7556 0.1152 0.4161 - - - - - - -
Runoff (in) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.50 0.50
Runoff (t*) 0 0 0 0 0 0 0 0 0 15302 6515 146
Runoff Reduction (ft*) 1473 2063 1011 114 112 14181 7676 3007 622 0 0 0
CALCULATED WQCV RESULTS
Area ID 1 2 3 4 5 6 7 8 9 10 11 12
WQCV (ft%) 1473 2063 1011 114 112 0 0 0 0 15302 6515 146
WQCV Reduction (ft*) 1473 2063 1011 114 112 0 0 0 0 0 0 0
WQCV Reduction (%) 100% 100% 100% 100% 100% 0% 0% 0% 0% 0% 0% 0%
Untreated WQCV (ft®) 0 0 0 0 0 0 0 0 0 15302 6515 146
CALCULATED DESIGN POINT RESULTS (sums results from all columns with the same Downstream Design Point ID)
Downstream Design Point ID 1-N 2-N 3-N OF1 OF3 6-N 7-S OF2 OF4 10-N 11-8 12
DCIA (ft?) 0 0 0 0 0 0 0 0 0 367,259 156,354 3,513
UIA (f%)| 35,362 49,514 24,261 2,741 2,697 0 0 0 0 0 0 0
RPA (%) 11,439 16,017 7,848 21,060 3,784 0 0 0 0 0 0 0
SPA (ft?) 0 0 0 0 0 283,627 153,527 60,132 12,443 0 0 0
Total Area (ft)| 46,801 65,531 32,109 23,801 6,481 283,627 153,527 60,132 12,443 367,259 156,354 3,513
Total Impervious Area (ft?)| 35,362 49,514 24,261 2,741 2,697 0 0 0 0 367,259 156,354 3,513
WQCV (%) 1,473 2,063 1,011 114 112 0 0 0 0 15,302 6,515 146
WQCV Reduction (ft*) 1,473 2,063 1,011 114 112 0 0 0 0 0 0 0
WQCYV Reduction (%) 100% 100% 100% 100% 100% 0% 0% 0% 0% 0% 0% 0%
Untreated WQCV (ft) 0 0 0 0 0 0 0 0 0 15,302 6,515 146

CALCULATED SITE RESULTS (sums results from all columns in worksheet)
Total Area (ft)| 1,211,578
Total Impervious Area (ft?)| 641,701
waQcyV (ft%)| 26,738
WQCV Reduction (ft*)| 4,774
WQCYV Reduction (%) 18%
Untreated WQCV (ft°)| 21,964




Design Procedure Form: Runoff Reduction

Designer:
Company:
Date:
Project:

Location:

UD-BMP (Version 3.07, March 2018)
Joseph Menke

Kimley-Horn & Associates

July 12, 2023

Westgate Apartments

Joystone Dr. - North Pond Only

Sheet 1 of 1

SITE INFORMATION (User Input in Blue Cells)

WQCV Rainfall Depth[  0.60 _|inches

Downstream Design Point ID
DCIA (ft%)

WQCV Reduction (ft’)
WQCYV Reduction (%)

Untreated WQCV (ft®)

Total Area (ft%)

Total Impervious Area (ftz)
WQCV (ft%)

WQCV Reduction (ft’)
WQCV Reduction (%)
Untreated WQCV (ft®)

Depth of Average Runoff Producing Storm, dg = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)
Area Type| UIA:RPA UIA:RPA UIA:RPA SPA DCIA
Area ID 1 2 3 6 10
Downstream Design Point ID 1-N 2-N 3-N 6-N 10-N
Downstream BMP Type EDB EDB EDB EDB EDB
DCIA (ft?) -- - -- - 367,259
UIA (f%)| 35,362 49,514 24,261 - -
RPA (f3)| 11,439 16,017 7,848 - -
SPA (ft%) -- - -- 283,627 --
HSG A (%) 100% 100% 100% 66% -
HSG B (%) 0% 0% 0% 34% -
HSG C/D (%) 0% 0% 0% 0% -
Average Slope of RPA (ft/ft) 0.040 0.040 0.040 -- -
UIA:RPA Interface Width (ft)] 415.00 367.00 485.00 -- -
CALCULATED RUNOFF RESULTS
Area ID 1 2 3 6 10
UIA:RPA Area (ft)] 46,801 65,531 32,109 - -
L /W Ratio 0.27 0.49 0.14 - -
UIA/ Area 0.7556 0.7556 0.7556 - -
Runoff (in) 0.00 0.00 0.00 0.00 0.50
Runoff (ft) 0 0 0 0 15302
Runoff Reduction (fta) 1473 2063 1011 14181 0
CALCULATED WQCV RESULTS
Area ID 1 2 3 6 10
WQCV (ft%) 1473 2063 1011 0 15302
WQCV Reduction (ft®) 1473 2063 1011 0 0
WQCV Reduction (%) 100% 100% 100% 0% 0%
Untreated WQCV (ft®) 0 0 0 0 15302

CALCULATED DESIGN POINT RESULTS (sums results from all columns with the same Downstream Design Point ID)

1-N 2-N 3-N 6-N 10-N
0 0 0 0 367,259
35,362 49,514 24,261 0 0
11,439 16,017 7,848 0 0
0 0 0 283,627 0
46,801 65,531 32,109 283,627 367,259
35,362 49,514 24,261 0 367,259
1,473 2,063 1,011 0 15,302
1,473 2,063 1,011 0 0
100% 100% 100% 0% 0%
0 0 0 0 15,302

CALCULATED SITE RESULTS (sums results from all columns in worksheet)

795,327

476,396

19,850

4,547

23%

15,302




Design Procedure Form: Runoff Reduction

Designer:
Company:
Date:
Project:

Location:

UD-BMP (Version 3.07, March 2018)
Joseph Menke

Kimley-Horn & Associates

July 12, 2023

Westgate Apartments

Joystone Dr. - South Pond Only

Sheet 1 of 1

SITE INFORMATION (User Input in Blue Cells)

WQCV Rainfall Depth[  0.60 _|inches

Area ID

WQCV (ft%)

WQCV Reduction (ft®)
WQCV Reduction (%)
Untreated WQCV (ft®)

Downstream Design Point ID
DCIA (ft%)

WQCV Reduction (ft’)
WQCYV Reduction (%)

Untreated WQCV (ft®)

Total Area (ft%)

Total Impervious Area (ftz)
WQCV (ft%)

WQCV Reduction (ft’)
WQCV Reduction (%)
Untreated WQCV (ft®)

Depth of Average Runoff Producing Storm, dg = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)
Area Type SPA DCIA
Area ID 7 11
Downstream Design Point ID 7-S 11-S
Downstream BMP Type EDB EDB
DCIA (ft?) -- 156,354
UIA (ft%) - -
RPA (ft%) - -
SPA (ft%)| 153,527 -
HSGA (%) 66% -
HSGB (%)| 34% -
HSG C/D (%) 0% -
Average Slope of RPA (ft/ft) - --
UIA:RPA Interface Width (ft) -- -
CALCULATED RUNOFF RESULTS
Area ID 7 11
UIA:RPA Area (ft’) - -
L /W Ratio - -
UIA / Area - -
Runoff (in)|  0.00 0.50
Runoff (ft) 0 6515
Runoff Reduction (ft*)[ 7676 0

CALCULATED WQCV RESULTS

7 11
0 6515
0 0
0% 0%
0 6515

CALCULATED DESIGN POINT RESULTS (sums results from all columns with the same Downstream Design Point ID)

7-S 11-8
0 156,354
0 0
0 0
153,527 0
153,527 156,354
0 156,354
0 6,515
0 0
0% 0%
0 6,515

CALCULATED SITE RESULTS (sums results from all columns in worksheet)

309,881

156,354

6,515

0

0%

6,515




196217000 Westgate at Powers Filing No. 3
MDDP Amendment / FDR

Colorado Springs, CO
IDF Equations:

loo = -2.52In(D) + 12.735
lso = -2.25In(D) + 11.375
ls -2.00In(D) + 10.111
lo -1.75In(D) + 8.847
ls -1.50In(D) + 7.583
l -1.19In(D) + 6.035
Where:

| = Rainfall Intensity (in/hr)
D= Duration (minutes)

5/19/23
Calculated by: IWM

Offsite Analysis for low flow
channel east of Sand Creek

2-yr 5-yr 10-yr 100-yr
P1= 1.19 1.5 1.75 2.52
Time Intensity Frequency Tabulation
Time | 2YR 5YR 10 YR 25YR | 50 YR | 100 YR
5 412 5.17 6.03 6.89 7.75 8.68
10 3.29 413 4.82 5.51 6.19 6.93
15 2.81 3.52 4.11 4.69 5.28 5.91
30 1.99 2.48 2.89 3.31 3.72 4.16
60 1.16 1.44 1.68 1.92 2.16 2.42
120 0.34 0.40 0.47 0.54 0.60 0.67

*The Design Point Rainfall Values and Time Intensity Frequency Tabulation are found in Table 6-2 and Figure 6-5 respectively,

of the Colorado Springs Drainage Criteria Manual, Volume 1



196217000

Weighted Imperviousness Calculations

Westgate at Powers Filing No. 3

MDDP Amendment / FDR

Colorado Springs, CO

5/19/23
Calculated by: IWM

Offsite Analysis for low flow
channel east of Sand Creek

SUB- AREA AREA ROOF ROOF ROOF LANDSCAPE LANDSCAPE LANDSCAPE PAVEMENT] GRAVEL PAVEMENT WEIGHTED WEIGHTED COEFFICIENTS
BASIN (SF) (Acres) | AREA [IMPERVIOUSNESS| C2 C5 C10 C100 AREA IMPERVIOUSNESS| C2 C5 C10 C100 AREA IMPERVIOUSNESS C2 C5 C10 C100 | IMPERVIOUSNESS C2 C5 C10 C100
EX 591,545 | 13.58 0 90% 0.71 0.73 0.75 0.81 0 5% 0.02 | 0.08 | 0.15 0.35 591,545 80% 0.57 0.59 0.63 0.70 80.0% 0.57 0.59 0.63 0.70
TOTAL| 591,545 [ 13.58 0 90% 0.71 0.73 0.75 0.81 0 5% 0.02 | 0.08 | 0.15 0.35 591,545 80% 0.57 0.59 0.63 0.70 80.0% 0.57 0.59 0.63 0.70




196217000

Westgate at Powers Filing No. 3
MDDP Amendment / FDR
Colorado Springs, CO

5/19/23

Calculated by: JIWM

Offsite Analysis for low flow
channel east of Sand Creek

Humane Society Subdivision Filing No. 1 - Drainage Letter

Watercourse Coefficient

Proposed Runoff Calculations Forest & Meadow 2.50 Short Grass Pasture & Lawns 7.00 Grassed Waterway ~ 15.00)
Time of Concentration Fallow or Cultivation 5.00 Nearly Bare Ground 10.00 Paved Area & Shallow Gutter  20.00|
SUB-BASIN INITIAL / OVERLAND TRAVEL TIME T(c) CHECK FINAL
DATA TIME T(t) (URBANIZED BASINS) T(c)
DESIGN DRAIN AREA AREA C(5) | Length Slope (i) Length Slope Coeff. [ Velocity | T(t) COMP.| TOTAL | L/180+10
POINT BASIN sq. ft. ac. ft. % min ft. % fps min. T(c) LENGTH min.
EX EX 591,545 13.58 0.59 300 9.7% 7.6 1100 1.0% 2.50 0.3 73.3 80.9 1400 17.8 17.8




196217000

Westgate at Powers Filing No. 3

MDDP Amendment / FDR
Colorado Springs, CO

5/19/23
Calculated by: JIWM

Offsite Analysis for low flow
channel east of Sand Creek

Humane Society Subdivision Filing No. 1 - Drainage Letter
Proposed Runoff Calculations
(Rational Method Procedure)

Design Storm 5 Year

BASIN INFORMATION DIRECT RUNOFF CUMMULATIVE RUNOFF
DESIGN DRAIN AREA RUNOFF T(c) CxA | Q T(c) CxA | Q
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

NOTES

EX EX 13.58 0.59 17.8 8.01 3.26 26.15




196217000

Westgate at Powers Filing No. 3
MDDP Amendment / FDR
Colorado Springs, CO

5/19/23
Calculated by: JIWM

Offsite Analysis for low flow
channel east of Sand Creek

Humane Society Subdivision Filing No. 1 - Drainage Letter
Proposed Runoff Calculations Design Storm 100 Year
(Rational Method Procedure)

BASIN INFORMATION DIRECT RUNOFF CUMMULATIVE RUNOFF
DESIGN DRAIN AREA | RUNOFF | T(c) CxA | Q T(c) CxA | Q
POINT BASIN ac. COEFF min in/hr cfs min in/hr cfs

NOTES

EX EX 13.58 0.70 17.8 9.51 5.48 52.09




196217000

Westgate at Powers Filing No. 3
MDDP Amendment / FDR
Colorado Springs, CO

5/19/23
Calculated by: IWM

Offsite Analysis for low flow
channel east of Sand Creek

SUMMARY - PROPOSED RUNOFF TABLE

DESIGN BASIN BASIN AREA | DIRECT5-YR | DIRECT 100-YR | CUMULATIVE 5-YR| CUMULATIVE 100-
POINT | DESIGNATION (ACRES) RUNOFF (CFS) | RUNOFF (CFS) | RUNOFF (CFS) | YR RUNOFF (CFS)
EX EX 13.58 26.15 52.09 26.15 52.09




Master Development Drainage Plan (MDDP) Amendment / Final Drainage Report
July 31st, 2023
Westgate at Powers Filing No. 3 — Colorado Springs, CO

APPENDIX C - HYDRAULIC CALCULATIONS

20 Kimley»Horn



POND N OUTFALL

STMH - W2

STMH - w4

POND N OUTLET STRUCTURE

FOREBAY A FOREBAY B
H-1
STMH - W1 . STMH - W5
INLET P7 INLET P8
INLET P5
INLET P6
INLETPT N ET P2
INLET P4
STMH - W3
INLET P3

OVERALL MAP VIEW
WESTGATE APARTMENTS

STMH - W11

INLET P11

INLET P10
STMH - W9

STMH - W10
INLET P9
STMH - W7

STMH - W8 STMH - W6
FOREBAY D

POND S QUTLET STRUCTURE

FOND S OUTFALL



Westgate Apartments

5-YEAR TAILWATER MODEL
Conduit Table - Time: 0.00 hours

Start Node Stop Node Invert Invert Length Slope Diame | Flow [ Velocity | Capacity Flow / Manni | Headl | Froude
(Start) (Stop) (Scaled) | (Calculat ter (cfs) (ft/s) | (Design) [ Capacity | ng'sn 0ss Number
(ft) (ft) (ft) ed) (in) (cfs) (Design) (ft) (Normal
(ft/ft) (%0) )
INLET P11 STMH - W11 6,122.20 | 6,121.37 167.0 0.005 18.0 2.24 3.67 7.40 30.3| 0.013 0.82 0.999
STMH - W11 STMH - W10 6,121.17 | 6,120.85 64.2 0.005 18.0 2.24 3.68 7.41 30.2 | 0.013 0.32 1.001
STMH - W10 INLET P9 6,120.65 | 6,120.42 45.7 0.005 18.0 2.24 3.69 7.45 30.1| 0.013 0.23 1.006
INLET PS5 STMH - W5 6,115.15] 6,113.81 178.0 0.007 30.0| 11.84 6.51 35.52 33.3| 0.013 0.23 1.331
INLET P7 STMH - W5 6,116.76 | 6,114.90 110.5 0.020 18.0 1.12 4.95 14.87 7.5 0.013 1.09 1.981
INLET P8 STMH - W5 6,118.50 | 6,117.71 157.5 0.005 18.0 1.85 3.49 7.43 249 0.013 0.79 1.008
INLET P4 STMH - W3 6,119.79 | 6,117.49 460.7 0.005 18.0 3.46 4.13 7.43 46.6 | 0.013 2.31 0.974
INLET P10 STMH - W9 6,120.66 | 6,120.61 10.7 0.005 24.0 5.99 4.61 15.49 38.7| 0.013 0.00 1.005
STMH - W9 STMH - W8 6,120.41 | 6,119.88 105.6 0.005 24.0 5.99 4.73 16.03 37.4| 0.013 0.37 1.043
INLET P9 STMH - W7 6,119.42 | 6,119.32 18.6 0.005 30.0 7.06 5.00 30.07 23.5( 0.013 0.00 1.139
STMH - W7 STMH - W6 6,119.12 | 6,118.44 137.6 0.005 30.0 | 13.05 5.73 28.84 45.3| 0.013 0.02 1.057
STMH - W8 STMH - W7 6,119.68 | 6,119.32 71.6 0.005 24.0 5.99 4.74 16.04 37.3| 0.013 0.02 1.044
STMH - W6 FOREBAY D 6,118.24 | 6,118.00 47.2 0.005 30.0 | 13.05 5.79 29.24 44.6 | 0.013 0.02 1.073
INLET P6 INLET PS5 6,117.88 | 6,115.65 74.3 0.030 24.0 5.34 8.73 39.18 13.6 | 0.013 2.55 2.587
STMH - W3 INLET P2 6,116.99 | 6,116.56 84.8 0.005 24.0 3.46 4.06 16.00 21.6( 0.013 0.20 1.059
INLET P2 INLET P1 6,116.26 | 6,115.56 140.1 0.005 24.0 5.72 4.67 15.99 35.8| 0.013 0.72 1.043
INLET P3 STMH - W4 6,116.04 | 6,115.80 49.1 0.005 24.0 5.61 4.64 16.00 35.1| 0.013 0.22 1.044
INLET P1 STMH - W2 6,115.06 | 6,113.77 40.3 0.032 30.0 9.11 10.18 73.41 12.4| 0.013 0.23 2.769
STMH - W2 STMH - W1 6,113.27 | 6,112.07 400.3 0.003 36.0 | 14.72 4.89 36.53 40.3| 0.013 0.17 0.858
STMH - W4 STMH - W2 6,115.50 | 6,114.27 246.0 0.005 24.0 5.61 4.64 15.99 35.1| 0.013 0.50 1.044
POND S POND S
OUTLET OUTFALL 6,114.00 | 6,112.00 121.7 0.014 18.0 0.20 2.61 12.46 1.6| 0.013 2.03 1.538
STRUCTURE
STMH - W1 FOREBAY A 6,111.87 | 6,111.10 255.3 0.003 36.0 | 14.72 2.08 36.53 40.3| 0.013 0.12 0.858
POND N POND N
OUTLET OUTFALL 6,110.17 | 6,109.70 129.8 0.003 24.0 0.70 2.23 13.21 5.3 | 0.013 0.49 0.845
STRUCTURE
STMH - W5 STMH-W12 6,113.61 | 6,113.14 94.7 0.005 30.0 | 16.45 6.09 28.97 56.8 [ 0.013 0.10 1.031
STMH-W12 FOREBAY B 6,112.94 | 6,112.50 87.9 0.005 30.0 | 16.45 3.35 29.02 56.7 | 0.013 0.14 1.033
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Catch Basin Table - Time: 0.00 hours

Westgate Apartments
5-YEAR TAILWATER MODEL

Label Elevatio | Elevation | Headloss | Headlos Flow Flow (Total Hydraulic Hydraulic
n (Rim) (Invert) Method s (Additional Out) Grade Line | Grade Line
(ft) (ft) (ft) Subsurface) (cfs) (In) (Out)
(cfs) (fH (fH

INLET P3 6,120.72 | 6,116.04 | Standard 0.00 5.61 5.61 6,116.88 6,116.88
INLET P1 6,119.05 | 6,115.06 | Standard 0.02 3.39 9.11 6,116.09 6,116.07
INLET P2 6,120.01 | 6,116.26 | Standard 0.33 2.26 5.72 6,117.43 6,117.11
INLET P4 6,124.51 | 6,119.79 | Standard 0.00 3.46 3.46 6,120.51 6,120.51
POND N OUTLET STRUCTURE | 6,117.00 | 6,110.17 | Standard 0.00 0.70 0.70 6,110.48 6,110.48
INLET P7 6,120.99 | 6,116.76 | Standard 0.00 1.12 1.12 6,117.16 6,117.16
INLET P8 6,122.01 | 6,118.50 | Standard 0.00 1.85 1.85 6,119.01 6,119.01
INLET PS5 6,122.32 | 6,115.15 | Standard 0.04 6.50 11.84 6,116.35 6,116.30
INLET P6 6,122.48 | 6,117.88 | Standard 0.00 5.34 5.34 6,118.69 6,118.69
INLET P11 6,125.51 | 6,122.20 | Standard 0.00 2.24 2.24 6,122.77 6,122.77
INLET P9 6,123.91 | 6,119.42 | Standard 0.00 4.82 7.06 6,120.83 6,120.82
INLET P10 6,124.48 | 6,120.66 | Standard 0.00 5.99 5.99 6,121.71 6,121.71
POND S OUTLET STRUCTURE | 6,117.76 | 6,114.00 | Standard 0.00 0.20 0.20 6,114.16 6,114.16

W estgate.stsw
5/23/2023

Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-
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Westgate Apartments

5-YEAR TAILWATER MODEL
Manhole Table - Time: 0.00 hours

Label Elevation (Rim) Elevation Headloss Headloss Headlo | Flow (Total Hydraulic Hydraulic

(ft) (Invert) Method Coefficient ss Out) Grade Line Grade Line (In)

(ft) (Standard) (ft) (cfs) (Out) (ft)

(ft)
STMH - W11 6,127.76 6,121.17 | Standard 1.020 0.21 2.24 6,121.74 6,121.95
STMH - W10 6,125.91 6,120.65 | Standard 0.400 0.08 2.24 6,121.22 6,121.30
STMH - W5 6,124.91 6,113.61 | Standard 1.520 0.32 16.45 6,115.75 6,116.07
STMH - W9 6,124.38 6,120.41 | Standard 1.320 0.43 5.99 6,121.28 6,121.71
STMH - W7 6,124.22 6,119.12 | Standard 1.020 0.40 13.05 6,120.42 6,120.83
STMH - W8 6,124.10 6,119.68 | Standard 0.400 0.06 5.99 6,120.84 6,120.90
STMH - W6 6,122.94 6,118.24 | Standard 0.400 0.05 13.05 6,120.34 6,120.40
STMH - W3 6,121.91 6,116.99 | Standard 1.020 0.24 3.46 6,117.64 6,117.88
STMH - W2 6,119.48 6,113.27 | Standard 1.020 0.09 14.72 6,115.75 6,115.84
STMH - W4 6,119.14 6,115.50 | Standard 1.020 0.32 5.61 6,116.34 6,116.66
STMH - W1 6,117.08 6,111.87 | Standard 0.400 0.03 14.72 6,115.55 6,115.58
STMH-W12 6,119.71 6,112.94 | Standard 0.400 0.07 16.45 6,115.57 6,115.64
Outfall Table - Time: 0.00 hours
Label Elevation Elevation Hydraulic Flow (Total Boundary Condition Elevation (User
(Ground) (Invert) Grade Out) Type Defined
(ft) (ft) (ft) (cfs) Tailwater)
(ft)

FOREBAY D 6,120.35 6,118.00 6,120.32 13.05 | User Defined Tailwater 6,120.32

POND S OUTFALL 6,115.35 6,112.00 6,112.13 0.20 | User Defined Tailwater 6,111.40

FOREBAY B 6,114.35 6,112.50 6,115.43 16.45 | User Defined Tailwater 6,115.43

FOREBAY A 6,113.35 6,111.10 6,115.43 14.72 | User Defined Tailwater 6,115.43

POND N OUTFALL 6,112.47 6,109.70 6,109.99 0.70 | User Defined Tailwater 6,109.02

W estgate.stsw
5/23/2023

Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-
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Westgate Apartments

100-YEAR TAILWATER MODEL
Conduit Table - Time: 0.00 hours

Start Node Stop Node Invert Invert Length Slope Diame | Flow [ Velocity | Capacity Flow / Manni | Headl | Froude
(Start) (Stop) (Scaled) | (Calculat ter (cfs) (ft/s) | (Design) [ Capacity | ng'sn 0ss Number
(ft) (ft) (ft) ed) (in) (cfs) (Design) (ft) (Normal
(ft/ft) (%0) )
INLET P11 STMH - W11 6,122.20 | 6,121.37 167.0 0.005 18.0 5.24 2.97 7.40 70.8 ( 0.013 0.42 0.900
STMH - W11 STMH - W10 6,121.17 | 6,120.85 64.2 0.005 18.0 5.24 2.97 7.41 70.7 ( 0.013 0.16 0.901
STMH - W10 INLET P9 6,120.65 | 6,120.42 45.7 0.005 18.0 5.24 2.97 7.45 70.3 | 0.013 0.11 0.907
INLET PS5 STMH - W5 6,115.15] 6,113.81 178.0 0.007 30.0 | 22.56 4.60 35.52 63.5( 0.013 0.54 1.237
INLET P7 STMH - W5 6,116.76 | 6,114.90 110.5 0.020 18.0 3.21 1.82 14.87 21.6( 0.013 0.09 2.021
INLET P8 STMH - W5 6,118.50 | 6,117.71 157.5 0.005 18.0 4.77 2.70 7.43 64.2 ( 0.013 0.32 0.926
INLET P4 STMH - W3 6,119.79 | 6,117.49 460.7 0.005 18.0 8.06 4.56 7.43 108.5| 0.013 2.71 0.657
INLET P10 STMH - W9 6,120.66 | 6,120.61 10.7 0.005 24.0( 11.53 3.67 15.49 74.4( 0.013 0.03 0.903
STMH - W9 STMH - W8 6,120.41 | 6,119.88 105.6 0.005 24.0( 11.53 3.67 16.03 71.9( 0.013 0.27 0.945
INLET P9 STMH - W7 6,119.42 | 6,119.32 18.6 0.005 30.0 | 16.26 3.31 30.07 54.1( 0.013 0.03 1.078
STMH - W7 STMH - W6 6,119.12 | 6,118.44 137.6 0.005 30.0 | 27.79 5.66 28.84 96.4 ( 0.013 0.63 0.827
STMH - W8 STMH - W7 6,119.68 | 6,119.32 71.6 0.005 24.0( 11.53 3.67 16.04 71.9( 0.013 0.19 0.946
STMH - W6 FOREBAY D 6,118.24 | 6,118.00 47.2 0.005 30.0 | 27.79 5.66 29.24 95.0 ( 0.013 0.22 0.851
INLET P6 INLET PS5 6,117.88 | 6,115.65 74.3 0.030 24.0( 10.06 3.20 39.18 25.7( 0.013 0.15 2.588
STMH - W3 INLET P2 6,116.99 | 6,116.56 84.8 0.005 24.0 8.06 2.57 16.00 50.4 ( 0.013 0.11 1.011
INLET P2 INLET P1 6,116.26 | 6,115.56 140.1 0.005 24.0( 13.70 4.36 15.99 85.7 | 0.013 0.51 0.877
INLET P3 STMH - W4 6,116.04 | 6,115.80 49.1 0.005 24.0( 10.57 3.36 16.00 66.1 0.013 0.11 0.964
INLET P1 STMH - W2 6,115.06 | 6,113.77 40.3 0.032 30.0 | 20.42 4.16 73.41 27.8( 0.013 0.10 2.770
STMH - W2 STMH - W1 6,113.27 | 6,112.07 400.3 0.003 36.0 | 30.99 4.38 36.53 84.8 | 0.013 0.86 0.731
STMH - W4 STMH - W2 6,115.50 | 6,114.27 246.0 0.005 24.0( 10.57 3.36 15.99 66.1 0.013 0.54 0.964
POND S POND S
OUTLET OUTFALL 6,114.00 | 6,112.00 121.7 0.014 18.0 6.60 3.73 12.46 53.0 ( 0.013 0.56 1.607
STRUCTURE
STMH - W1 FOREBAY A 6,111.87 | 6,111.10 255.3 0.003 36.0 | 30.99 4.38 36.53 84.8 | 0.013 0.55 0.731
POND N POND N
OUTLET OUTFALL 6,110.17 | 6,109.70 129.8 0.003 24.0| 15.40 4.90 13.21 116.6 | 0.013 0.86 0.611
STRUCTURE
STMH - W5 STMH-W12 6,113.61 | 6,113.14 94.7 0.005 30.0 | 33.62 6.85 28.97 116.1 | 0.013 0.64 0.764
STMH-W12 FOREBAY B 6,112.94 | 6,112.50 87.9 0.005 30.0 | 33.62 6.85 29.02 115.9 | 0.013 0.59 0.764
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Catch Basin Table - Time: 0.00 hours

Westgate Apartments
100-YEAR TAILWATER MODEL

Label Elevatio | Elevation | Headloss | Headlos Flow Flow (Total Hydraulic Hydraulic
n (Rim) (Invert) Method s (Additional Out) Grade Line | Grade Line
(ft) (ft) (ft) Subsurface) (cfs) (In) (Out)
(cfs) (fH (fH

INLET P3 6,120.72 | 6,116.04 | Standard 0.00 10.57 10.57 6,119.07 6,119.07
INLET P1 6,119.05 | 6,115.06 | Standard 0.01 6.72 20.42 6,118.36 6,118.35
INLET P2 6,120.01 | 6,116.26 | Standard 0.30 5.64 13.70 6,119.18 6,118.87
INLET P4 6,124.51 | 6,119.79 | Standard 0.00 8.06 8.06 6,122.10 6,122.10
POND N OUTLET STRUCTURE | 6,117.00 | 6,110.17 | Standard 0.00 15.40 15.40 6,111.97 6,111.97
INLET P7 6,120.99 | 6,116.76 | Standard 0.00 3.21 3.21 6,120.99 6,120.99
INLET P8 6,122.01 | 6,118.50 | Standard 0.00 4.77 4.77 6,121.78 6,121.78
INLET P5 6,122.32 | 6,115.15 | Standard 0.03 12.50 22.56 6,122.02 6,121.99
INLET P6 6,122.48 | 6,117.88 | Standard 0.00 10.06 10.06 6,122.17 6,122.17
INLET P11 6,125.51 | 6,122.20 | Standard 0.00 5.24 5.24 6,123.79 6,123.79
INLET P9 6,123.91 | 6,119.42 | Standard 0.01 11.02 16.26 6,122.90 6,122.90
INLET P10 6,124.48 | 6,120.66 | Standard 0.00 11.53 11.53 6,123.71 6,123.71
POND S OUTLET STRUCTURE | 6,117.76 | 6,114.00 | Standard 0.00 6.60 6.60 6,116.26 6,116.26

W estgate.stsw
5/23/2023
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Westgate Apartments

100-YEAR TAILWATER MODEL

Manhole Table - Time: 0.00 hours

Label Elevation (Rim) Elevation Headloss Headloss Headlo | Flow (Total Hydraulic Hydraulic

(ft) (Invert) Method Coefficient ss Out) Grade Line Grade Line (In)

(ft) (Standard) (ft) (cfs) (Out) (ft)

(ft)
STMH - W11 6,127.76 6,121.17 | Standard 1.020 0.14 5.24 6,123.23 6,123.37
STMH - W10 6,125.91 6,120.65 | Standard 0.400 0.05 5.24 6,123.02 6,123.07
STMH - W5 6,124.91 6,113.61 | Standard 1.520 1.11 33.62 6,120.34 6,121.45
STMH - W9 6,124.38 6,120.41 | Standard 1.320 0.28 11.53 6,123.41 6,123.69
STMH - W7 6,124.22 6,119.12 | Standard 1.020 0.51 27.79 6,122.36 6,122.87
STMH - W8 6,124.10 6,119.68 | Standard 0.400 0.08 11.53 6,123.05 6,123.14
STMH - W6 6,122.94 6,118.24 | Standard 0.400 0.20 27.79 6,121.53 6,121.73
STMH - W3 6,121.91 6,116.99 | Standard 1.020 0.10 8.06 6,119.28 6,119.39
STMH - W2 6,119.48 6,113.27 | Standard 1.020 0.30 30.99 6,117.94 6,118.25
STMH - W4 6,119.14 6,115.50 | Standard 1.020 0.18 10.57 6,118.78 6,118.96
STMH - W1 6,117.08 6,111.87 | Standard 0.400 0.12 30.99 6,117.08 6,117.20
STMH-W12 6,119.71 6,112.94 | Standard 0.400 0.29 33.62 6,119.45 6,119.74
Outfall Table - Time: 0.00 hours
Label Elevation Elevation Hydraulic Flow (Total Boundary Condition Elevation (User
(Ground) (Invert) Grade Out) Type Defined
(ft) (ft) (ft) (cfs) Tailwater)
(ft)

FOREBAY D 6,120.35 6,118.00 6,121.31 27.79 | User Defined Tailwater 6,121.31

POND S OUTFALL 6,115.35 6,112.00 6,115.70 6.60 | User Defined Tailwater 6,115.70

FOREBAY B 6,114.35 6,112.50 6,118.86 33.62 | User Defined Tailwater 6,118.86

FOREBAY A 6,113.35 6,111.10 6,118.86 30.99 | User Defined Tailwater 6,118.86

POND N OUTFALL 6,112.47 6,109.70 6,111.11 15.40 | User Defined Tailwater 6,109.61

W estgate.stsw
5/23/2023
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Westgate Apartments
Profile Report
Engineering Profile - Storm A (Westgate.stsw)
Active Scenario: 5 - YEAR TAILWATER MODEL

INLET P3

Rim: 6,120.72 ft
Invert: 6,116.04 ft
HGL: 6,116.88 ft

STMH - W2
STMH - W4 Rim: 6,119.48 ft
Rim: 6,119.14 ft Invert: 6,113.27 ft

Invert: 6,115.50 ft HGL: 6,115.84 ft STMH - W1
HGL: 6,116.66 ft Rim: 6,117.08 1t
Invert: 6,111.87 ft
HGL: 6,115.58 ft
FOREBAY A
@ 0.005 fi/ft 400.3 ft of 36.0in PVC. Rim: 6,113.85 ft

Invert: 6,111.10 ft

Flow=5.61 cfs
HGL: 6,115.43 ft

Velocity=4.64 fys

@ 0.003 fyft
Flow=14.72 cfs
Velocity=4.89 ft/s

49.0tof 24.0in PyC
@ 0.005 fuft
Flow=5.61 cfs
Velocity=4.64 ft/s

255.7 ft of 36.0in PYC
@ 0.003 ftfit
Flow=14.72 cfs

0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50 8+00 8+50 9+00 9+50 10+00
Station (ft)
StormCAD
Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1
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Westgate Apartments

Profile Report
Engineering Profile - Storm B (Westgate.stsw)

Active Scenario: 5- YEAR TAILWATER MODEL

INLET P4

Rim: 6,124.51 ft

Invert: 6,119.79 ft

HGL: 6,120.51 ft STMH - W3
Rim:6,121.91 ft
Invert: 6,116.99 ft
HGL: 6,117.88 ft

INLET P1

Rim: 6,119.05 ft
Invert: 6,115.06 ft
HGL: 6,116.09 ft

INLET P2

Rim: 6,120.01 ft
Invert: 6,116.26 ft
HGL: 6,117.43 ft

STMH - W2
Rim: 6,119.48 ft
Invert: 6,113.27 ft

460.7 ft of 18.0in PVC HGL: 6,115.84 ft

@ 0.005 fu/ft
Flow=3.46 cfs
Velocity=4.13 fi/s 84'8@“ g 02“-0"1 PVC 140.1 ft of 24.0in pvC
.00 ' !
Flow=3 fsﬁé?s @ 0.005 fyft
Velocity=4.06 fy's Flow=5.72 cfs 3’30.0,- s
Velocity=4.67 fi/s Ve Flon 032 Ve
Ocizy\g'll fs
<205
8 s
0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50
Station (ft)
StormCAD
Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
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Westgate Apartments

Profile Report
Engineering Profile - Storm C (Westgate.stsw)

Active Scenario: 5- YEAR TAILWATER MODEL

STMH - W5
Rim: 6,124.91 ft
Invert: 6,113.61 ft
HGL: 6,116.07 ft INLET P5 :?NLEI3 Egz sot
Rim: 6,122.32 ft im: 6,122.
6,125.00 ;
Invert: 6,115.15 ft Invert: 6,117.88 ft
STMH-W12 HGL: 6,116.35 ft HGL: 6,118.69 ft
Rim: 6,119.71 ft \
Invert: 6,112.94 ft
HGL: 6,115.64 ft
__6,120.00
£ FOREBAY B
§ Rim: 6,114.35 ft
g Invert: 6,112.50 ft _ ]
3 HGL: 6,115.43 ft 94.8 ft of 30.0in PVC - .
(1]
: I, g of it
PHeo 16.45 ctfs Flow=16.45 Cfs, 14 3% 0.0302165
Flow=16. ity=6.09 ft/s | . -5. s
Velocity=3.35 fUs Ve 178.0 ft of 30.0in PVC pow=2 g 73t
@ 0.007 ftft et
F]ow:]_]_.84 Cfﬂls
city=6.51 ft/s
6,110.00 Velocity
-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50

Station (ft)

W estgate.stsw

StormCAD
Bentley Systems, Inc. Haestad Methods Solution Center
5/23/2023

[10.03.04.53]
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1
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Westgate Apartments

Profile Report

Engineering Profile - Storm D1 (Westgate.stsw)
Active Scenario: 5 - YEAR TAILWATER MODEL

INLET P7
6,125.00 Rim: 6,120.99 ft
Invert: 6,116.76ft
HGL: 6,117.16 ft
6,120.00
c
fe
T
>
o
L
6,115.00
6,110.00
-0+50 0+00 0+50

Station (ft)

W estgate.stsw
5/23/2023

755-1666

STMH - W5
Rim: 6,124.91 ft

Invert: 6,113.61 ft
HGL: 6,116.07 ft

1+00

Bentley Systems, Inc. Haestad Methods Solution Center
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Westgate Apartments

Profile Report
Engineering Profile - Storm D2 (Westgate.stsw)

Active Scenario: 5- YEAR TAILWATER MODEL
STMH - W5
Rim: 6,124.91 ft
Invert: 6,113.61 ft
INLET P8 HGL: 6,116.07 ft
6,125.00 Rim: 6,122.01 ft

Invert: 6,118.50 ft
HGL: 6,119.01 ft

6,120.00

157.5 ft of 18.0in PVC
@ 0.005 ft/ft
6.115.00 Fl0\/\_/=1.85 cfs
Velocity=3.49 ft/s

Elevation (ft)

6,110.00

-0+50 0+00 0+50 1+00 1+50 2+00

Station (ft)

StormCAD
Westgate.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
5/23/2023

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1
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Westgate Apartments

Profile Report
Engineering Profile - Storm E (Westgate.stsw)
Active Scenario: 5 - YEAR TAILWATER MODEL

STMH - w1l
RIM: 6,127.76 ft
INLET P11 wéirﬂ":ilziléguﬁ INLET P9
Rim: 6,125.51 ft 16,121 STMH- W10 Rim: 6,123.91 ft
Invert: 6,119.42 ft

Rim: 6,125.91 ft
Invert: 6,120.65 ft
HGL:6,121.30 ft

Invert: 6,122.20 ft
HGL:6,122.77 ft

HGL: 6,120.83 ft

STMH - W7 STMH - W6
Rim:6,124.22 ft Rim: 6,122.94 ft
Invert: 6,119.12 ft Invert:6,118.24 ft
HGL:6,120.83 ft HGL: 6,120.40 ft

FOREBAY D
Rim: 6,120.35 ft
Invert: 6,118.00 ft

1
67.1 f of 18.0in Py HGL:6,120.32 ft

@0.005 fit
Flow=2.24 cfs

64.2ft of 18,0in PV

Velocity=3, oo
V=3.67 fils Flow=2.24 cfs 45‘7@: gfggéi%pvc
Velocity=3.68 ft/s Flow=224 cfs
Velocity=3.69fys ~ 18.6 ft of 30.0n Py
Fg\'?:(;ogtsﬂgs 137.%& of 30.0in pvC 47.2ft
y 7 0.005 fyft .2 ft of 30.0j
elocity=5.00 fiis Flow=13 05 cfs a oo
Velocity=573 fys Fiow=13.05 cfs
Veloclry:5.79 ft/s
0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00

Station (ft)

StormCAD
Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666



6,125.00
5
= 6,120.00
>
Q@
L
6,115.00
-0+50

W estgate.stsw
5/23/2023

Westgate Apartments
Profile Report

INLET P10
Rim:6,124.48 ft
Invert: 6,120.66 ft

Engineering Profile - Storm F (Westgate.stsw)
Active Scenario: 5 - YEAR TAILWATER MODEL

HGL: 6,121.71 ft STMH - W8 STMH - W7
Rim: 6,124.10 ft Rim: 6,124.22 ft
STMH - W9 Invert:; 6,119.68 ft Inver_t 6,119.12 ft
Rim: 6,124.38 ft HGL: 6,120.90 ft HGL:6,120.83 ft
Invert: 6,120.41 ft
HGL: 6,121.71 ft
A
— ]
107t of 24 0in pyc
F@ 0.005 ft/1t 105.6 ft of 24.0in PyC
low=5,99 cfs @ 0.005 ft/ft 71.6 fto . —
i . f24.0in P
Velocrty:4.61 ft/s Flov\'/:5.gg cfs @ 0.00% f[r/]f[ VC
Velocity=4.73 fys Flow=5.99 cfs

0+00 0+50 1+00

Station (ft)

Bentley Systems, Inc. Haestad Methods Solution Center

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

755-1666

Velocity=4.74 fys

1+50 2+00

StormCAD
[10.03.04.53]
Page 1 of 1



Westgate Apartments

Profile Report
Engineering Profile - Pond N Outfall (Westgate.stsw)
Active Scenario: 5- YEAR TAILWATER MODEL

6,12000 POND N OUTLET STRUCTURE
Rim: 6,117.00 ft
Invert: 6,110.17 ft
HGL:6,110.48 ft

POND N OUTFALL
Rim: 6,112.47 ft
6, 115 . OO Invtlerpf: 6,109.70
e HGL: 6,109.99 ft
=
c
0
E; 137.0 ftof 24.0in RCP
> @ 0.003 ft/ft
(O] Flow=0.70 cfs
m Velocity=2.23 ft/s
6,110.00
6,105.00
-0+50 0+00 0+50 1+00 1+50
Station (ft)
StormCAD
Westgate.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
5/23/2023 76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666



Westgate Apartments
Profile Report
Engineering Profile - Pond S Outfall (Westgate.stsw)

Active Scenario: 5- YEAR TAILWATER MODEL
6,120.00

POND S OUTLET STRUCTURE
Rim:6,117.76 ft

Invert: 6,114.00 ft
| HGL:6,114.16 ft

POND S OUTFALL
— Rim: 6,115.35 ft
Y— Invert: 6,112.00 ft
~ /HGL: 611213 ft
C
@)
= 6,115.00
©
> u
Q
L
14221 of 15 o
@ 0.014'% ree
FIOW:O_ cfs
VeIOCity:2 61 ft/s
6,110.00
-0+50 0+00 0+50 1+00 1+50
Station (ft)
StormCAD
Westgate.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
5/23/2023 76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666



6,125.00
. 6,120.00
=
S
]
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2
]
6,115.00
6,110.00
-0+50

W estgate.stsw
5/23/2023

Westgate Apartments
Profile Report
Engineering Profile - Storm A (Westgate.stsw)
Active Scenario: 100 - YEAR TAILWATER MODEL

INLET P3

Rim: 6,120.72 ft
Invert: 6,116.04 ft
HGL: 6,119.07 ft

STMH - W2
STMH - W4 Rim: 6,119.48 ft
Rim: 6,119.14 ft Invert: 6,113.27 ft
Invert: 6,115.50 ft HGL: 6,118.25 ft
HGL: 6,118.96 ft

| @ 0.005 ft/ft

Flow=10.57 cfs
Velocity=3.36 fy/s

STMH - W1
Rim:6,117.08 ft

Vert 6, 1118
' HGL: 6,117.20 t
400.3 ft of 36.0in Rim: 6,113.35 ft
@0.003 Mpvc Invert: 6,111.10 ft
Flow=30.99 cfs HGL:6,118/86 ft
Velocity=4.38 ft/s

49.0tof 24.0in PyC
@ 0.005 fuft
Flow=10.57 cfs
Velocity=3.36 ft/s

255.7 ft of 36.0in PYC
@ 0.003 ftft
Flow=30.99 cfs

vebcity=

0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50 8+00 8+50 9+00 9+50 10+00
Station (ft)
StormCAD
Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666



6,125.00
6,120.00

g

c

2

k<]

>
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w
6,115.00
6,110.00

-0+50

W estgate.stsw
5/23/2023

Westgate Apartments

Profile Report
Engineering Profile - Storm B (Westgate.stsw)

Active Scenario: 100 - YEAR TAILWATER MODEL

INLET P4

Rim: 6,124.51 ft

Invert: 6,119.79 ft

HGL: 6,122.10 ft STMH - W3
Rim:6,121.91 ft
Invert: 6,116.99 ft
HGL: 6,119.39 ft

INLET P1

Rim: 6,119.05 ft
Invert: 6,115.06 ft
HGL: 6,118.36 ft

INLET P2

Rim: 6,120.01 ft
Invert: 6,116.26 ft
HGL: 6,119.18 ft

STMH - W2
Rim: 6,119.48 ft
Invert: 6,113.27 ft

460.7 ft of 18.0in PVC HGL: 6,118.25 ft

@ 0.005 fu/ft
Flow=8.06 cfs
Velocity=4.56 fi/s 84'8@“ g 02“-0"1 PVC 140.1 ft of 24.0in pvC
.005 fi/ft ' g
Flow=8.06 cfs FI@ o.fos fft 3
Velocity=2.57 fys oW=13.70 cfs @)y ,20.0j
Velocity=4.36 fy/s V'%Wfé%?? /’;'f; Pl
€/ .
00111,\452 cfs
0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50
Station (ft)
StormCAD
Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666



Westgate Apartments

Profile Report
Engineering Profile - Storm C (Westgate.stsw)

Active Scenario: 100 - YEAR TAILWATER MODEL

STMH - W5
Rim: 6,124.91 ft
Invert: 6,113.61 ft
HGL: 6,121.45 ft INLET P5 :qNLEE Egz st
Rim: 6,122.32 ft Im: 6, .
6,125.00 ;
Invert: 6,115.15 ft Invert: 6,117.88 ft
STMH-W12 HGL: 6,122.02 ft HGL: 6,122.17 ft
Rim: 6,119.71 ft ¥
Invert: 6,112.94 ft
HGL: 6,119.74 ft
. 6,120.00
E FOREBAY B
§ Rim: 6,114.35 ft
g Invert: 6,112.50 ft  ’
S .
. . 8 ft of 30.0in PVC -
u% HGL: 6. 118.86 t 87.9ft of 30.0in PVC 94.8 . VLA'O“:JE
6,115.00 S e Flow=33.62 Cfs 783% 0.030(§6 s
Flow=33. ity=6.85 ft/s || . ~10- S
vVelocity=6.85 fU's Velocity 178.0 ft of 30.0IN pVvC oW '34.3_20 0
@ 0.007 futt gewoe
Flow=22.56 cfﬂls
city=4.60 s
6,110.00 Velgatty
-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50
Station (ft)
StormCAD
Westgate.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
5/23/2023 76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666



Westgate Apartments

Profile Report
Engineering Profile - Storm D1 (Westgate.stsw)

Active Scenario: 100 - YEAR TAILWATER MODEL

STMH - W5
Rim: 6,124.91 ft
Invert: 6,113.61 ft
INLET P7 HGL: 6,121.45 ft
6,125.00 Rim: 6,120.99 ft
Invert: 6,116.76ft
HGL: 6,120/99 ft
6,120.00
=t
i)
T
>
o
- 6,115.00 92
) . 7
(@ft (o) 18, Oin PV,
Floy~ ft
Ve/Ocity '121 cfs
82 fy/g
6,110.00
-0+50 0+00 0+50 1+00
Station (ft)
StormCAD
Westgate.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
5/23/2023

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

Page 1 of 1
755-1666



Westgate Apartments

Profile Report
Engineering Profile - Storm D2 (Westgate.stsw)

Active Scenario: 100 - YEAR TAILWATER MODEL

STMH - W5
Rim: 6,124.91 ft
Invert: 6,113.61 ft
INLET P8 HGL: 6,121.45 ft
6,125.00 Rim: 6,122.01 ft
Invert: 6,118.50 ft
HGL: 6,121.78ft
6,120.00
=4
i
© 157.5 ft of 18.0in PVC
uij @ 0.005 ft/ft
6,115.00 FIOV\_/=4.77 cfs
Velocity=2.70 ft/s
6,110.00
-0+50 0+00 0+50 1+00 1+50 2+00
Station (ft)
StormCAD
Westgate.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
5/23/2023

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

Page 1 of 1
755-1666
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-0+50

Westgate Apartments

Profile Report
Engineering Profile - Storm E (Westgate.stsw)

Active Scenario: 100 - YEAR TAILWATER MODEL

STMH - w1l
Rim: 6,127.76 ft

INLETP11 Invert 6,121.17 # INLET P9

Rim: 6,125.51 ft HGL:6.123.37 ft STMH - W10 Rim: 6,123.91 ft

Invert. 6,122.20 ft Rim: 6.125.91 f Invert: 6.119.42 ft

HGL:6,123.79 ft Invert. 6.120.65 ft HGL: 6,122.90 ft

HGL: 6,123.07 ft

STMH - W7 STMH - W6
Rim:6,124.22 ft Rim: 6,122.94 ft
Invert: 6,119.12 ft Invert:6,118.24 ft
HGL:6,122.87 ft HGL:6,121.73 t

FOREBAY D
Rim: 6,120.35 ft
Invert: 6,118.00 ft

167.1 ft of 18.0in Pyc HGL:6,121.31 ft

@ 0.005 f/ft
ernit Tl
=2. s - .7 ftof 18.0in pvC
Vot 345t Fpa i
Velocity=2.97 fy/s 18.6(,; gf 30.0h PyvC
.005 fi/ft
Flow=16.26 cfs 137.6 ftof 30.0in pyvc
Velocity=3.31 fus Fgng?%/ cfs o 2(; gfggf;of;?ff ve
Velocity=5.66 fi/s Flow=27.79 cfs
Velocity=5.66 fi/s
0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00
Station (ft)

StormCAD
Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666
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W estgate.stsw
5/23/2023

Westgate Apartments
Profile Report

INLET P10
Rim:6,124.48 ft
Invert: 6,120.66 ft

Engineering Profile - Storm F (Westgate.stsw)
Active Scenario: 100 - YEAR TAILWATER MODEL

HGL: 6,123.71 ft STMH - W8 ETMI?S -:L\é\gzzﬂ
Rim: 6,124.10 ft im: 6,124.

STMH - W9 Invert:; 6,119.68 ft In(\ger_‘f:6612129é12ﬂft
Rim: 6,124.38 ft HGL: 6,123.14 ft HGL: 6,122.87
Invert: 6,120.41 ft

HGL:6,123.69 ft

A
— ]
107t of 24 0in pyc
F,@ 0.005 ft/ft 105-6@; of 24.0in PvC
0w=11.53 cfs 0.005 ft/f 716 ftof 24.0i L
Velocity=3.67 fi/s Flow':11.53 cfs @ 0.005 ftr/]ﬂPVC
Velocity=3.67 fy/s Flow=11.53 cfs

0+00 0+50 1+00

Station (ft)

Bentley Systems, Inc. Haestad Methods Solution Center

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

755-1666

Velocity=3.67 ft/s

1+50 2+00

StormCAD
[10.03.04.53]
Page 1 of 1



Westgate Apartments

Profile Report
Engineering Profile - Pond N Outfall (Westgate.stsw)

Active Scenario: 100 - YEAR TAILWATER MODEL
6,120.00

POND N OUTLET STRUCTURE
Rim: 6,117.00 ft

Invert: 6,110.17 ft
HGL:6,111.97 ft

POND N OUTFALL

Rim: 6,112 .47 ft
6, 11500 Invtlerpf: 6,109.70

= HGL: 6,111.11 ft
c
i)
E; 1370 ft of 24.0in RCP. |
> /@-Q-QQS-‘W‘—_//
= Flow=15.40 cfs
m Velocity=4.90 ft/s

6,110.00

6,105.00

-0+50 0+00 0+50 1+00 1450

Station (ft)

StormCAD
Westgate.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
5/23/2023 76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666



Westgate Apartments
Profile Report
Engineering Profile - Pond S Outfall (Westgate.stsw)

Active Scenario: 100 - YEAR TAILWATER MODEL
6,120.00

POND S OUTLET STRUCTURE
Rim:6,117.76 ft

Invert: 6,114.00 ft
| HGL:6,116.26 ft

POND S OUTFALL
— Rim: 6,115.35 ft
Y— Invert: 6,112.00 ft
~ /HGL: 6,115.70 ft
C
@)
= 6,115.00
©
> i
Q
L
14221 of 15 o
@ 0.014'% ree
FIOW:G_ cfs
Velocity:3 73 ft/s
6,110.00
-0+50 0+00 0+50 1+00 1+50
Station (ft)
StormCAD
Westgate.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
5/23/2023 76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666



Westgate Apartments

Conduit Table

5 - YEAR FREE OUTFALL

Start Node Stop Node Invert Invert Length Slope Diame | Flow [ Velocity | Capacity Flow / Manni | Headl | Froude
(Start) (Stop) (Scaled) | (Calculat ter (cfs) (ft/s) | (Design) [ Capacity | ng'sn 0ss Number
(ft) (ft) (ft) ed) (in) (cfs) (Design) (ft) (Normal
(ft/ft) (%0) )
INLET P11 SVTlMlH ) 6,122.20 | 6,121.37 167.0 0.005 18.0 2.24 3.67 7.40 30.3| 0.013 0.82 0.999
STMH - W11 \?VT]'_\?)H ) 6,121.17 | 6,120.85 64.2 0.005 18.0 2.24 3.68 7.41 30.2 | 0.013 0.32 1.001
STMH - W10 INLET P9 6,120.65 | 6,120.42 45.7 0.005 18.0 2.24 3.69 7.45 30.1| 0.013 0.23 1.006
INLET PS5 STMH - W5 6,115.15] 6,113.81 178.0 0.007 30.0| 11.84 6.51 35.52 33.3| 0.013 0.48 1.331
INLET P7 STMH - W5 6,116.76 | 6,114.90 110.5 0.020 18.0 1.12 4.95 14.87 7.5 0.013 1.33 1.981
INLET P8 STMH - W5 6,118.50 | 6,117.71 157.5 0.005 18.0 1.85 3.49 7.43 249 | 0.013 0.79 1.008
INLET P4 STMH - W3 6,119.79 | 6,117.49 460.7 0.005 18.0 3.46 4.13 7.43 46.6 | 0.013 2.31 0.974
INLET P10 STMH - W9 6,120.66 | 6,120.61 10.7 0.005 24.0 5.99 4.61 15.49 38.7| 0.013 0.00 1.005
STMH - W9 STMH - W8 6,120.41 | 6,119.88 105.6 0.005 24.0 5.99 4.73 16.03 37.4| 0.013 0.38 1.043
INLET P9 STMH - W7 6,119.42 | 6,119.32 18.6 0.005 30.0 7.06 5.00 30.07 23.5( 0.013 0.00 1.139
STMH - W7 STMH - W6 6,119.12 | 6,118.44 137.6 0.005 30.0 | 13.05 5.73 28.84 45.3 | 0.013 0.71 1.057
STMH - W8 STMH - W7 6,119.68 | 6,119.32 71.6 0.005 24.0 5.99 4.74 16.04 37.3| 0.013 0.02 1.044
STMH - W6 FOREBAY D | 6,118.24 | 6,118.00 47.2 0.005 30.0 | 13.05 5.79 29.24 44.6 | 0.013 0.28 1.073
INLET P6 INLET PS5 6,117.88 | 6,115.65 74.3 0.030 24.0 5.34 8.73 39.18 13.6 | 0.013 2.55 2.587
STMH - W3 INLET P2 6,116.99 | 6,116.56 84.8 0.005 24.0 3.46 4.06 16.00 21.6( 0.013 0.20 1.059
INLET P2 INLET P1 6,116.26 | 6,115.56 140.1 0.005 24.0 5.72 4.67 15.99 35.8| 0.013 0.72 1.043
INLET P3 STMH - W4 6,116.04 | 6,115.80 49.1 0.005 24.0 5.61 4.64 16.00 35.1| 0.013 0.22 1.044
INLET P1 STMH - W2 6,115.06 | 6,113.77 40.3 0.032 30.0 9.11 10.18 73.41 12.4| 0.013 1.09 2.769
STMH - W2 STMH - W1 6,113.27 | 6,112.07 400.3 0.003 36.0 | 14.72 4.89 36.53 40.3| 0.013 1.25 0.858
STMH - W4 STMH - W2 6,115.50 | 6,114.27 246.0 0.005 24.0 5.61 4.64 15.99 35.1| 0.013 1.25 1.044
POND S POND S
OUTLET OUTFALL 6,114.00 | 6,112.00 121.7 0.014 18.0 0.20 2.61 12.46 1.6 | 0.013 2.03 1.538
STRUCTURE
STMH - W1 FOREBAY A | 6,111.87 | 6,111.10 255.3 0.003 36.0 | 14.72 4.89 36.53 40.3| 0.013 0.87 0.858
POND N POND N
OUTLET OUTFALL 6,110.17 | 6,109.70 129.8 0.003 24.0 0.70 2.23 13.21 5.3| 0.013 0.49 0.845
STRUCTURE
STMH - W5 STMH-W12 6,113.61 | 6,113.14 94.7 0.005 30.0 | 16.45 6.09 28.97 56.8 | 0.013 0.45 1.031
STMH-W12 FOREBAY B 6,112.94 | 6,112.50 87.9 0.005 30.0 | 16.45 6.10 29.02 56.7 | 0.013 0.46 1.033

W estgate.stsw
5/23/2023

Bentley Systems, Inc. Haestad Methods Solution Center

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

755-1666

StormCAD
[10.03.04.53]
Page 1 of 12



Westgate Apartments

5 - YEAR FREE OUTFALL

Catch Basin Table

Label Elevatio | Elevation | Headloss | Headlos Flow Flow (Total Hydraulic Hydraulic
n (Rim) (Invert) Method s (Additional Out) Grade Line | Grade Line
(ft) (ft) (ft) Subsurface) (cfs) (In) (Out)
(cfs) (fH (fH

INLET P3 6,120.72 | 6,116.04 | Standard 0.00 5.61 5.61 6,116.88 6,116.88
INLET P1 6,119.05 | 6,115.06 | Standard 0.02 3.39 9.11 6,116.09 6,116.07
INLET P2 6,120.01 | 6,116.26 | Standard 0.33 2.26 5.72 6,117.43 6,117.11
INLET P4 6,124.51 | 6,119.79 | Standard 0.00 3.46 3.46 6,120.51 6,120.51
POND N OUTLET STRUCTURE | 6,117.00 | 6,110.17 | Standard 0.00 0.70 0.70 6,110.48 6,110.48
INLET P7 6,120.99 | 6,116.76 | Standard 0.00 1.12 1.12 6,117.16 6,117.16
INLET P8 6,122.01 | 6,118.50 | Standard 0.00 1.85 1.85 6,119.01 6,119.01
INLET PS5 6,122.32 | 6,115.15 | Standard 0.04 6.50 11.84 6,116.35 6,116.30
INLET P6 6,122.48 | 6,117.88 | Standard 0.00 5.34 5.34 6,118.69 6,118.69
INLET P11 6,125.51 | 6,122.20 | Standard 0.00 2.24 2.24 6,122.77 6,122.77
INLET P9 6,123.91 | 6,119.42 | Standard 0.00 4.82 7.06 6,120.82 6,120.82
INLET P10 6,124.48 | 6,120.66 | Standard 0.00 5.99 5.99 6,121.71 6,121.71
POND S OUTLET STRUCTURE | 6,117.76 | 6,114.00 | Standard 0.00 0.20 0.20 6,114.16 6,114.16

W estgate.stsw
5/23/2023

Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

755-1666

StormCAD
[10.03.04.53]
Page 2 of 12



Manhole Table

Westgate Apartments
5 - YEAR FREE OUTFALL

Label Elevation (Rim) Elevation Headloss Headloss Headlo | Flow (Total Hydraulic Hydraulic

(ft) (Invert) Method Coefficient ss Out) Grade Line Grade Line (In)

(ft) (Standard) (ft) (cfs) (Out) (ft)

(fy
STMH - W11 6,127.76 6,121.17 | Standard 1.020 0.21 2.24 6,121.74 6,121.95
STMH - W10 6,125.91 6,120.65 | Standard 0.400 0.08 2.24 6,121.22 6,121.30
STMH - W5 6,124.91 6,113.61 | Standard 1.520 0.84 16.45 6,114.98 6,115.83
STMH - W9 6,124.38 6,120.41 | Standard 1.320 0.43 5.99 6,121.28 6,121.71
STMH - W7 6,124.22 6,119.12 | Standard 1.020 0.48 13.05 6,120.33 6,120.82
STMH - W8 6,124.10 6,119.68 | Standard 0.400 0.06 5.99 6,120.83 6,120.90
STMH - W6 6,122.94 6,118.24 | Standard 0.400 0.19 13.05 6,119.45 6,119.64
STMH - W3 6,121.91 6,116.99 | Standard 1.020 0.24 3.46 6,117.64 6,117.88
STMH - W2 6,119.48 6,113.27 | Standard 1.020 0.38 14.72 6,114.59 6,114.97
STMH - W4 6,119.14 6,115.50 | Standard 1.020 0.32 5.61 6,116.34 6,116.66
STMH - W1 6,117.08 6,111.87 | Standard 0.400 0.15 14.72 6,113.19 6,113.34
STMH-W12 6,119.71 6,112.94 | Standard 0.400 0.22 16.45 6,114.31 6,114.53
Outfall Table
Label Elevation Elevation Hydraulic Flow (Total Boundary Condition Elevation (User
(Ground) (Invert) Grade Out) Type Defined
(ft) (ft) (ft) (cfs) Tailwater)
(fy

FOREBAY D 6,120.35 6,118.00 6,119.17 13.05 | Free Outfall 6,120.32

POND S OUTFALL 6,115.35 6,112.00 6,112.13 0.20 | Free Outfall 6,111.40

FOREBAY B 6,114.35 6,112.50 6,113.85 16.45 | Free Outfall 6,115.43

FOREBAY A 6,113.35 6,111.10 6,112.32 14.72 | Free Outfall 6,115.43

POND N OUTFALL 6,112.47 6,109.70 6,109.99 0.70 | Free Outfall 6,609.02

W estgate.stsw
5/23/2023

Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-
755-1666

StormCAD
[10.03.04.53]
Page 3 of 12



Westgate Apartments

100 - YEAR FREE OUTFALL
Conduit Table

Start Node Stop Node Invert Invert Length Slope Diame | Flow [ Velocity | Capacity Flow / Manni | Headl | Froude
(Start) (Stop) (Scaled) | (Calculat ter (cfs) (ft/s) | (Design) [ Capacity | ng'sn 0ss Number
(ft) (ft) (ft) ed) (in) (cfs) (Design) (ft) (Normal
(ft/ft) (%0) )
INLET P11 SVTlMlH ) 6,122.20 | 6,121.37 167.0 0.005 18.0 5.24 4.54 7.40 70.8  0.013 0.70 0.900
STMH - W11 S\-/r]'_VIOH ) 6,121.17 | 6,120.85 64.2 0.005 18.0 5.24 4.55 7.41 70.7  0.013 0.15 0.901
STMH - W10 INLET P9 6,120.65 | 6,120.42 45.7 0.005 18.0 5.24 4.57 7.45 70.3 | 0.013 0.08 0.907
INLET PS5 STMH - W5 6,115.15] 6,113.81 178.0 0.007 30.0 | 22.56 4.60 35.52 63.5( 0.013 0.54 1.237
INLET P7 STMH - W5 6,116.76 | 6,114.90 110.5 0.020 18.0 3.21 6.71 14.87 216 0.013 0.16 2.021
INLET P8 STMH - W5 6,118.50 | 6,117.71 157.5 0.005 18.0 4.77 4.46 7.43 64.2 ( 0.013 0.82 0.926
INLET P4 STMH - W3 6,119.79 | 6,117.49 460.7 0.005 18.0 8.06 4.56 7.43 108.5| 0.013 2.62 0.657
INLET P10 STMH - W9 6,120.66 | 6,120.61 10.7 0.005 24.0( 11.53 5.40 15.49 74.4( 0.013 0.03 0.903
STMH - W9 STMH - W8 6,120.41 | 6,119.88 105.6 0.005 24.0( 11.53 5.55 16.03 71.9( 0.013 0.27 0.945
INLET P9 STMH - W7 6,119.42 | 6,119.32 18.6 0.005 30.0 | 16.26 6.25 30.07 54.1| 0.013 0.02 1.078
STMH - W7 STMH - W6 6,119.12 | 6,118.44 137.6 0.005 30.0 | 27.79 6.69 28.84 96.4 ( 0.013 0.64 0.827
STMH - W8 STMH - W7 6,119.68 | 6,119.32 71.6 0.005 24.0( 11.53 3.67 16.04 71.9( 0.013 0.19 0.946
STMH - W6 FOREBAY D | 6,118.24 | 6,118.00 47.2 0.005 30.0 | 27.79 6.78 29.24 95.0 ( 0.013 0.36 0.851
INLET P6 INLET PS5 6,117.88 | 6,115.65 74.3 0.030 240 10.06 10.44 39.18 25.7( 0.013 1.16 2.588
STMH - W3 INLET P2 6,116.99 | 6,116.56 84.8 0.005 24.0 8.06 5.10 16.00 50.4 | 0.013 0.05 1.011
INLET P2 INLET P1 6,116.26 | 6,115.56 140.1 0.005 240 13.70 5.72 15.99 85.7 | 0.013 0.79 0.877
INLET P3 STMH - W4 6,116.04 | 6,115.80 49.1 0.005 240 10.57 5.44 16.00 66.1 ( 0.013 0.09 0.964
INLET P1 STMH - W2 6,115.06 | 6,113.77 40.3 0.032 30.0 | 20.42 12.80 73.41 27.8( 0.013 0.67 2.770
STMH - W2 STMH - W1 6,113.27 | 6,112.07 400.3 0.003 36.0 | 30.99 5.80 36.53 84.8 | 0.013 1.20 0.731
STMH - W4 STMH - W2 6,115.50 | 6,114.27 246.0 0.005 240 10.57 5.44 15.99 66.1 ( 0.013 0.76 0.964
POND S POND S
OUTLET OUTFALL 6,114.00 | 6,112.00 121.7 0.014 18.0 6.60 7.15 12.46 53.0| 0.013 2.22 1.607
STRUCTURE
STMH - W1 FOREBAY A | 6,111.87 | 6,111.10 255.3 0.003 36.0 | 30.99 5.80 36.53 84.8 | 0.013 1.07 0.731
POND N POND N
OUTLET OUTFALL 6,110.17 | 6,109.70 129.8 0.003 24.0| 15.40 4.90 13.21 116.6 | 0.013 0.86 0.611
STRUCTURE
STMH - W5 STMH-W12 6,113.61 | 6,113.14 94.7 0.005 30.0 | 33.62 6.85 28.97 116.1 | 0.013 0.62 0.764
STMH-W12 FOREBAY B 6,112.94 | 6,112.50 87.9 0.005 30.0 | 33.62 6.85 29.02 115.9 | 0.013 0.77 0.764

W estgate.stsw
5/23/2023

Bentley Systems, Inc. Haestad Methods Solution Center

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

755-1666

StormCAD
[10.03.04.53]
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Catch Basin Table

Westgate Apartments
100 - YEAR FREE OUTFALL

Label Elevatio | Elevation | Headloss | Headlos Flow Flow (Total Hydraulic Hydraulic
n (Rim) (Invert) Method s (Additional Out) Grade Line | Grade Line
(ft) (ft) (ft) Subsurface) (cfs) (In) (Out)
(cfs) (fH (fH

INLET P3 6,120.72 | 6,116.04 | Standard 0.00 10.57 10.57 6,117.25 6,117.25
INLET P1 6,119.05 | 6,115.06 | Standard 0.03 6.72 20.42 6,116.63 6,116.59
INLET P2 6,120.01 | 6,116.26 | Standard 0.52 5.64 13.70 6,118.21 6,117.69
INLET P4 6,124.51 | 6,119.79 | Standard 0.00 8.06 8.06 6,121.21 6,121.21
POND N OUTLET STRUCTURE | 6,117.00 | 6,110.17 | Standard 0.00 15.40 15.40 6,111.97 6,111.97
INLET P7 6,120.99 | 6,116.76 | Standard 0.00 3.21 3.21 6,117.44 6,117.44
INLET P8 6,122.01 | 6,118.50 | Standard 0.00 4.77 4.77 6,119.37 6,119.37
INLET PS5 6,122.32 | 6,115.15 | Standard 0.03 12.50 22.56 6,117.85 6,117.82
INLET P6 6,122.48 | 6,117.88 | Standard 0.00 10.06 10.06 6,119.01 6,119.01
INLET P11 6,125.51 | 6,122.20 | Standard 0.00 5.24 5.24 6,123.13 6,123.13
INLET P9 6,123.91 | 6,119.42 | Standard 0.01 11.02 16.26 6,121.83 6,121.83
INLET P10 6,124.48 | 6,120.66 | Standard 0.00 11.53 11.53 6,122.65 6,122.65
POND S OUTLET STRUCTURE | 6,117.76 | 6,114.00 | Standard 0.00 6.60 6.60 6,114.99 6,114.99

W estgate.stsw
5/23/2023

Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

755-1666

StormCAD
[10.03.04.53]
Page 5 of 12



Westgate Apartments

100 - YEAR FREE OUTFALL
Manhole Table

Label Elevation (Rim) Elevation Headloss Headloss Headlo | Flow (Total Hydraulic Hydraulic

(ft) (Invert) Method Coefficient ss Out) Grade Line Grade Line (In)

(ft) (Standard) (ft) (cfs) (Out) (ft)

(fy
STMH - W11 6,127.76 6,121.17 | Standard 1.020 0.31 5.24 6,122.13 6,122.43
STMH - W10 6,125.91 6,120.65 | Standard 0.400 0.07 5.24 6,121.91 6,121.98
STMH - W5 6,124.91 6,113.61 | Standard 1.520 1.11 33.62 6,116.17 6,117.28
STMH - W9 6,124.38 6,120.41 | Standard 1.320 0.28 11.53 6,122.34 6,122.62
STMH - W7 6,124.22 6,119.12 | Standard 1.020 0.71 27.79 6,121.10 6,121.80
STMH - W8 6,124.10 6,119.68 | Standard 0.400 0.08 11.53 6,121.99 6,122.07
STMH - W6 6,122.94 6,118.24 | Standard 0.400 0.29 27.79 6,120.16 6,120.46
STMH - W3 6,121.91 6,116.99 | Standard 1.020 0.23 8.06 6,118.26 6,118.49
STMH - W2 6,119.48 6,113.27 | Standard 1.020 0.53 30.99 6,115.39 6,115.92
STMH - W4 6,119.14 6,115.50 | Standard 1.020 0.47 10.57 6,116.69 6,117.16
STMH - W1 6,117.08 6,111.87 | Standard 0.400 0.21 30.99 6,113.98 6,114.19
STMH-W12 6,119.71 6,112.94 | Standard 0.400 0.31 33.62 6,115.24 6,115.56
Outfall Table
Label Elevation Elevation Hydraulic Flow (Total Boundary Condition Elevation (User
(Ground) (Invert) Grade Out) Type Defined
(ft) (ft) (ft) (cfs) Tailwater)
(fy

FOREBAY D 6,120.35 6,118.00 6,119.80 27.79 | Free Outfall 6,121.31

POND S OUTFALL 6,115.35 6,112.00 6,112.78 6.60 | Free Outfall 6,115.70

FOREBAY B 6,114.35 6,112.50 6,114.47 33.62 | Free Outfall 6,118.86

FOREBAY A 6,113.35 6,111.10 6,112.91 30.99 | Free Outfall 6,118.86

POND N OUTFALL 6,112.47 6,109.70 6,111.11 15.40 | Free Outfall 6,609.61

W estgate.stsw
5/23/2023

Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-
755-1666

StormCAD
[10.03.04.53]
Page 6 of 12



6,125.00
. 6,120.00
=
S
]
2
2
]
6,115.00
6,110.00
-0+50

W estgate.stsw
5/23/2023

Westgate Apartments

Profile Report
Engineering Profile - Storm A (Westgate.stsw)

Active Scenario: 5 - YEAR FREE OUTFALL

INLET P3

Rim: 6,120.72 ft
Invert: 6,116.04 ft
HGL: 6,116.88 ft

STMH - W2

STMH - w4 Rim: 6,119.48 ft

Rim: 6,119.14 ft Invert: 6,113.27 ft

Invert: 6,115.50 ft HGL: 6,114.97 ft STMH - W1
HGL: 6,116:66 ft Rim: 6,117.08 ft
Invert: 6,111.87 ft
HGL: 6,113.34 ft

46-4-10£24.0in p FOREBAY A
@ 0.005 fitt Rim: 6,113.35 ft
sotmors ‘m_ Invert: 6,111.10 ft
R Velocity=4 HGL: 6,112,32 ft
@ 0.005 11 ity=4.64 fis
Flow=561 cfs
Velocity=4.64 ft/s

255.7 ft 0f 36.0in PVC
00; i

@0

0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50 8+00 8+50 9+00 9+50 10+00
Station (ft)
StormCAD
Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666
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W estgate.stsw
5/23/2023

Westgate Apartments

Profile Report
Engineering Profile - Storm B (Westgate.stsw)

Active Scenario: 5 - YEAR FREE OUTFALL

INLET P4

Rim: 6,124.51 ft

Invert: 6,119.79 ft

HGL: 6,120.51 ft STMH - W3
Rim:6,121.91 ft
Invert: 6,116.99 ft
HGL: 6,117.88 ft

INLET P1

Rim: 6,119.05 ft
Invert: 6,115.06 ft
HGL: 6,116.09 ft

INLET P2

Rim: 6,120.01 ft
Invert: 6,116.26 ft
HGL: 6,117.43 ft

STMH - W2
Rim: 6,119.48 ft
Invert: 6,113.27 ft

460.7 ft of 18.0in PVC HGL: 6,114.97 ft

@ 0.005 fu/ft
Flow=3.46 cfs
Velocity=4.13 fi/s 84'8@“ g 02“-0"1 PVC 140.1 ft of 24.0in pvC
.00 ' !
Flow=3 fsﬁé?s @ 0.005 fyft
Velocity=4.06 fy's Flow=5.72 cfs 3’30.0,- s
Velocity=4.67 fi/s Ve Flon 032 Ve
Ocizy\g'll fs
<205
8 s
0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50
Station (ft)
StormCAD
Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666



Westgate Apartments

Profile Report
Engineering Profile - Storm C (Westgate.stsw)

Active Scenario: 5 - YEAR FREE OUTFALL

STMH - W5
Rim: 6,124.91 ft
Invert: 6,113.61 ft
HGL: 6,115.83 ft INLET P5 :?NLEE Egz st
Rim: 6,122.32 ft im: 6,122.
6,125.00 ;
Invert: 6,115.15 ft Invert: 6,117.88 ft
STMH-W12 HGL: 6,116.35 ft HGL: 6,118.69 ft
Rim: 6,119.71 ft ,
Invert: 6,112.94 ft
HGL: 6,114.53 ft
__6,120.00
£ FOREBAY B
§ Rim: 6,114.35 ft
g Invert: 6,112.50 ft _  ’
3 HGL: 6,113.85 ft 94.8 ft of 30.0in PVC I R :
(1] 0.005 ft
6,115.00 S E AT 1&3’(\0:)030“1“‘5
O : -' @ " A C
Velociy=6.09 = — 178.0 ft of 30.0n PVC o0 23 s
@ 0.007 fuft et
Flow=11.84 cfﬂls
city=6.51 s
6,110.00 Veloclty
-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50

Station (ft)

W estgate.stsw

StormCAD
Bentley Systems, Inc. Haestad Methods Solution Center
5/23/2023

[10.03.04.53]
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1
755-1666



Westgate Apartments

Profile Report

Engineering Profile - Storm D1 (Westgate.stsw)
Active Scenario: 5 - YEAR FREE OUTFALL

INLET P7
6,125.00 Rim: 6,120.99 ft
Invert: 6,116.76ft
HGL: 6,117.16 ft
6,120.00
c
fe
T
>
o
L
6,115.00
6,110.00
-0+50 0+00 0+50

Station (ft)

W estgate.stsw
5/23/2023

755-1666

STMH - W5
Rim: 6,124.91 ft

Invert: 6,113.61 ft
HGL: 6,115.83 ft

1+00

Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

StormCAD
[10.03.04.53]
Page 1 of 1



Westgate Apartments

Profile Report
Engineering Profile - Storm D2 (Westgate.stsw)

Active Scenario: 5- YEAR FREE OUTFALL
STMH - W5
Rim: 6,124.91 ft
Invert: 6,113.61 ft
INLET P8 HGL: 6,115.83 ft
6,125.00 Rim: 6,122.01 ft

Invert: 6,118.50 ft
HGL: 6,119.01 ft

6,120.00

157.5 ft of 18.0in PVC
@ 0.005 ft/ft
6.115.00 Fl0\/\_/=1.85 cfs
Velocity=3.49 ft/s

Elevation (ft)

6,110.00

-0+50 0+00 0+50 1+00 1+50 2+00

Station (ft)

StormCAD
Westgate.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
5/23/2023

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1
755-1666
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W estgate.stsw
5/23/2023

-0+50

Westgate Apartments

Profile Report
Engineering Profile - Storm E (Westgate.stsw)
Active Scenario: 5 - YEAR FREE OUTFALL

STMH - w1l
RIM: 6,127.76 ft
INLET P11 wéirﬂ":ilziléguﬁ INLET P9
Rim: 6,125.51 ft 16,121 STMH- W10 Rim: 6,123.91 ft
Invert: 6,119.42 ft

Rim: 6,125.91 ft
Invert: 6,120.65 ft
HGL:6,121.30 ft

Invert: 6,122.20 ft
HGL:6,122.77 ft

HGL: 6,120.82 ft

STMH - W7 STMH - W6
Rim:6,124.22 ft Rim: 6,122.94 ft
Invert: 6,119.12 ft Invert:6,118.24 ft
HGL:6,120.82 ft HGL:6,119.64 ft

FOREBAY D
Rim: 6,120.35 ft
Invert: 6,118.00 ft

1
67.1 f of 18.0in Py HGL:6,119.17 ft

@0.005 fit
Flow=2.24 cfs

64.2ft of 18,0in PV

Velocity=3, oo
V=3.67 fils Flow=2.24 cfs 45‘7@: gfggéi%pvc
Velocity=3.68 ft/s Flow=224 cfs
Velocity=3.69fys ~ 18.6 ft of 30.0n Py
Fg\'?:(;ogtsﬂgs 137.%& of 30.0in pvC 47.2ft
y 7 0.005 fyft .2 ft of 30.0j
elocity=5.00 fiis Flow=13 05 cfs a oo
Velocity=573 fys Fiow=13.05 cfs
Veloclry:5.79 ft/s
0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00

Station (ft)

StormCAD
Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666
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W estgate.stsw
5/23/2023

Westgate Apartments
Profile Report

INLET P10
Rim:6,124.48 ft
Invert: 6,120.66 ft

Engineering Profile - Storm F (Westgate.stsw)
Active Scenario: 5 - YEAR FREE OUTFALL

HGL: 6,121.71 ft STMH - W8 STMH - W7
Rim: 6,124.10 ft Rim: 6,124.22 ft
STMH - W9 Invert:; 6,119.68 ft Inver_t 6,119.12 ft
Rim: 6,124.38 ft HGL: 6,120.90 ft HGL: 6,120.82 ft
Invert: 6,120.41 ft
HGL: 6,121.71 ft
A
— ]
107t of 24 0in pyc
F@ 0.005 ft/1t 105.6 ft of 24.0in PyC
low=5,99 cfs @ 0.005 ft/ft 71.6 fto . —
i . f24.0in P
Velocrty:4.61 ft/s Flov\'/:5.gg cfs @ 0.00% f[r/]f[ VC
Velocity=4.73 fys Flow=5.99 cfs

0+00 0+50 1+00

Station (ft)

Bentley Systems, Inc. Haestad Methods Solution Center

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-

755-1666

Velocity=4.74 fys

1+50 2+00

StormCAD
[10.03.04.53]
Page 1 of 1



Westgate Apartments

Profile Report
Engineering Profile - Pond N Outfall (Westgate.stsw)

Active Scenario: 5 - YEAR FREE OUTFALL

6,12000 POND N OUTLET STRUCTURE
Rim: 6,117.00 ft
Invert: 6,110.17 ft
HGL:6,110.48 ft

POND N OUTFALL
Rim: 6,112.47 ft
6, 115 . OO Invtlerpf: 6,109.70
e HGL: 6,109.99 ft
=
c
0
E; 137.0 ftof 24.0in RCP
> @ 0.003 ft/ft
(O] Flow=0.70 cfs
m Velocity=2.23 ft/s
6,110.00
6,105.00
-0+50 0+00 0+50 1+00 1+50
Station (ft)
StormCAD
Westgate.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
5/23/2023 76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666



Westgate Apartments
Profile Report
Engineering Profile - Pond S Outfall (Westgate.stsw)

Active Scenario: 5 - YEAR FREE OUTFALL
6,120.00

POND S OUTLET STRUCTURE
Rim:6,117.76 ft

Invert: 6,114.00 ft
| HGL:6,114.16 ft

POND S OUTFALL
— Rim: 6,115.35 ft
Y— Invert: 6,112.00 ft
~ /HGL: 611213 ft
C
@)
= 6,115.00
©
> u
Q
L
14221 of 15 o
@ 0.014'% ree
FIOW:O_ cfs
VeIOCity:2 61 ft/s
6,110.00
-0+50 0+00 0+50 1+00 1+50
Station (ft)
StormCAD
Westgate.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
5/23/2023 76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1
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6,125.00

6,120.00

Elevation (ft)

6,115.00

6,110.00
-0+50

W estgate.stsw
5/23/2023

Westgate Apartments
Profile Report
Engineering Profile - Storm A (Westgate.stsw)
Active Scenario: 100 - YEAR FREE OUTFALL

INLET P3

Rim: 6,120.72 ft
Invert: 6,116.04 ft
HGL: 6,117.25 ft

STMH - W2

STMH - w4 Rim: 6,119.48 ft

Rim: 6,119.14 ft Invert: 6,113.27 ft

Invert: 6,115.50 ft HGL: 6,115.92 ft STMH - W1
HGL: 6,117:16ft Rim: 6,117.08 ft
Invert: 6,111.87 ft
HGL: 6,114.19 ft

FOREBAY A
Rim: 6,113.35 ft
Invert: 6,111.10 ft

49.01tof 24.0in Py HGL: 6,112/91 ft

Velocity=5
@ 0.005 11 y=5.44 fUs
Flow=10.57 ofs

Velocity=5.44 ft/s

0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50 8+00 8+50 9+00 9+50 10+00
Station (ft)
StormCAD
Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666
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Westgate Apartments

Profile Report
Engineering Profile - Storm B (Westgate.stsw)

Active Scenario: 100 - YEAR FREE OUTFALL

INLET P4
Rim: 6,124.51 ft
Invert: 6,119.79 ft

HGL: 6,121.21 ft STMH - W3
Rim:6,121.91 ft INLET P1

Invert: 6,116.99 ft INLET P2 Rim: 6,119.05 ft
HGL: 6,118.49 ft Rim: 6,120.01 ft Invert: 6,115.06 ft
Invert: 6,116.26 ft HGL: 6,116.63 ft
HGL: 6,118.21 ft

STMH - W2

Rim: 6,119.48 ft

Invert: 6,113.27 ft
HGL: 6,115.92 ft

460.7 ft of 18.0in PVC

@ 0.005 fu/ft
Flow=8.06 cfs
Velocity=4.56 fi/s 84'8@“ g 02“-0"1 PVC 140.1 ft of 24.0in pvC
.00 ' !
Flow-8-05 8 005 it 3
Velocity=5.10 fy/s OW=13.70 cfs @ (300,
Velocity=5.72 fy/s y F/OWf-Osg ;,;’,;pVC
©logj, 0.4
. 26,505
80 1y
0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50
Station (ft)
StormCAD
Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666



Westgate Apartments
Profile Report
Engineering Profile - Storm C (Westgate.stsw)
Active Scenario: 100 - YEAR FREE OUTFALL
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Westgate Apartments

Profile Report

Engineering Profile - Storm D1 (Westgate.stsw)
Active Scenario: 100 - YEAR FREE OUTFALL

STMH - W5
Rim: 6,124.91 ft

Invert: 6,113.61 ft
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Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-
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Westgate Apartments

Profile Report
Engineering Profile - Storm D2 (Westgate.stsw)

Active Scenario: 100 - YEAR FREE OUTFALL
STMH - W5
Rim: 6,124.91 ft
Invert: 6,113.61 ft
INLET P8 HGL: 6,117.28 ft
6,125.00 Rim: 6,122.01 ft

Invert: 6,118.50 ft
HGL: 6,119.37 ft
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157.5 ft of 18.0in PVC
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StormCAD
Westgate.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
5/23/2023

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1
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Westgate Apartments

Profile Report
Engineering Profile - Storm E (Westgate.stsw)

Active Scenario: 100 - YEAR FREE OUTFALL

STMH - W11

Rim: 6,127.76 ft

Invert: 6,121.17 ft INLET P9
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Westgate Apartments
Profile Report

INLET P10
Rim:6,124.48 ft
Invert: 6,120.66 ft

Engineering Profile - Storm F (Westgate.stsw)
Active Scenario: 100 - YEAR FREE OUTFALL

HGL: 6,122.65 ft STMH - W8 ETMI?S -1\92722 «

Rim: 6,124.10 ft im: 6,124.
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Bentley Systems, Inc. Haestad Methods Solution Center

76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-
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Westgate Apartments

Profile Report
Engineering Profile - Pond N Outfall (Westgate.stsw)

Active Scenario: 100 - YEAR FREE OUTFALL
6,120.00

POND N OUTLET STRUCTURE
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Westgate Apartments
Profile Report
Engineering Profile - Pond S Outfall (Westgate.stsw)

Active Scenario: 100 - YEAR FREE OUTFALL
6,120.00

POND S OUTLET STRUCTURE
Rim:6,117.76 ft

Invert: 6,114.00 ft
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DETE

Project: Westgate Apartments - North Pond

Basin ID: Pond N

ION BASIN STAGE

MHFD-Detention, Version 4.06 (July 2022)

ORAGE TABLE BUILDER

20nE 3
[
s | " —
Vorlie| eunr ] e I e
A RRcE __Depth Increment = ft
ORIFICES Optional Optional
Zone Confi ion ( Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description () Stage (ft) () () (%) | Area(ft?) | (acre) (ft*) (ac-ft)
Watershed Information Top of Micropool - 0.00 - - - 37 0.001
Selected BMP Type = EDB BOP - 0.50 - - - 372 0.009 102 0.002
Watershed Area = 21.20 acres - 1.00 - - - 1,679 0.039 615 0.014
Watershed Length = 1,000 ft - 1.50 - - - 4,920 0.113 2,265 0.052
Watershed Length to Centroid = 450 ft - 2.00 - - - 6,527 0.150 5,126 0.118
Watershed Slope = 0.020 ft/ft - 2.50 - - - 7,894 0.181 8,732 0.200
Watershed Imperviousness = 50.00% |percent - 3.00 - - - 8,796 0.202 12,904 0.296
Percentage Hydrologic Soil Group A = 75.0% percent - 3.50 - - - 10,249 0.235 17,665 0.406
Percentage Hydrologic Soil Group B = 25.0% percent - 4.00 - - - 11,245 0.258 23,039 0.529
Percentage Hydrologic Soil Groups C/D = 0.0% percent - 4.50 - - - 12,782 0.293 29,046 0.667
Target WQCV Drain Time = 40.0 hours - 5.00 - - - 13,846 0.318 35,703 0.820
Location for 1-hr Rainfall Depths = User Input - 5.50 - - - 15,482 0.355 43,035 0.988
After providing required inputs above including 1-hour rainfall - 6.00 - - b 16,599 0.381 51,055 1172
depths, click 'Run CUHP' to generate runoff hydrographs using - 6.50 - - - 18,306 0.420 59,781 1.372
the embedded Colorado Urban Hydrograph Procedure. Optional User Overrides __ 7.00 . — __ 19,448 0.446 69,220 1.589
Water Quality Capture Volume (WQCV) = 0.260 acre-feet 0.260 % |acre-feet Emergency Spill - 7.50 - - - 21,187 0.486 79,378 1.822
Excess Urban Runoff Volume (EURV) = 1.200 acre-feet acre-feet - 8.00 - - - 22,409 0.514 90,277 2.072
2-yr Runoff Volume (P1 = 1.19in.) = 0.912 acre-feet 1.19 inches - 8.50 - - - 24,364 0.559 101,971 2.341
5-yr Runoff Volume (P1 = 1.5in.) = 1.206 acre-feet 1.50 inches - 9.00 - - - 25,703 0.590 114,487 2.628
10-yr Runoff Volume (P1 = 1.75in.) = 1.489 acre-feet 1.75 inches TOoP - 9.50 - - - 28,278 0.649 127,983 2.938
25-yr Runoff Volume (P1 = 2in.) = 1.963 acre-feet 2.00 inches - - - -
50-yr Runoff Volume (P1 = 2.25in.) = 2.344 acre-feet 2.25 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) = 2.856 acre-feet 2.52 inches - - - -
500-yr Runoff Volume (P1 = 3.14in.) = 3.905 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 0.803 acre-feet - - - -
Approximate 5-yr Detention Volume = 1.069 acre-feet - - - -
Approximate 10-yr Detention Volume = 1.335 acre-feet - - - -
Approximate 25-yr Detention Volume = 1.583 acre-feet - - - -
Approximate 50-yr Detention Volume = 1.737 acre-feet - - - -
Approximate 100-yr Detention Volume = 1.953 acre-feet - - - -

Define Zones and Basin Geometry

Zone 1 Volume (WQCV) = 0.260 acre-feet
Zone 2 Volume (EURV - Zone 1) = 0.940 acre-feet
Zone 3 Volume (100-year - Zones 1 & 2) = 0.753 acre-feet
Total Detention Basin Volume = 1.953 acre-feet
Initial Surcharge Volume (ISV) = user ft?
Initial Surcharge Depth (ISD) = user ft
Total Available Detention Depth (Hyoa) = user ft
Depth of Trickle Channel (Hrc) = user ft
Slope of Trickle Channel (Stc) = user ft/ft
Slopes of Main Basin Sides (Smain) = user H:v
Basin Length-to-Width Ratio (Ryw) = user
Initial Surcharge Area (Ajsy) = user ft?
Surcharge Volume Length (Lisy) = user ft
Surcharge Volume Width (Wysy) = user ft
Depth of Basin Floor (Hgoor) = user ft
Length of Basin Floor (Lgoor) = user ft
Width of Basin Floor (Wgoor) = user ft
Area of Basin Floor (Agoor) = user ft?
Volume of Basin Floor (Veoor) = user ft?
Depth of Main Basin (Huaw) = user ft
Length of Main Basin (Luan) = user ft
Width of Main Basin (Wywan) = user ft
Area of Main Basin (Ayaw) = user ft?
Volume of Main Basin (Vuan) = user ft?
Calculated Total Basin Volume (Vigty) = user acre-feet

*Result of unadjusted WQCYV (0.364 ac-ft) - reduced WQCYV (0.104 ac-ft)

MHFD-Detention_v4-06 N.xism, Basin

711212023, 1:52 PM



ION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.06 (July 2022)
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.06 (July 2022)
Project: Westgate Apartments - North Pond

Basin ID: Pond N

Estimated Estimated
'm“:[ n Stage (ft) Volume (ac-ft) Outlet Type
voume) cuny | woel Zone 1 (WQCV) 2.82 0.260 Orifice Plate
Zone 2 (EURV) 6.08 0.940 Orifice Plate
ORIFICE
PERMANENT- ORIFicEs Zone 3 (100-year) 7.77 0.753 Weir&Pipe (Restrict)
poot Example Zone Configuration (Retention Pond) Total (all zones) 1953
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = 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
Centroid 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 = 6.00 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = N/A sq. 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 1.00 2.00 3.00 0.00 0.00 0.00 0.00
Orifice Area (sq. inches) 0.79 1.23 0.79 4.91
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) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Orifice Area (sq. inches)
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A 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 = 6.08 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 6.08 N/A feet
Overflow Weir Front Edge Length = 4.00 N/A feet Overflow Weir Slope Length = 4.00 N/A feet
Overflow Weir Grate Slope = 0.00 N/A H:v Grate Open Area / 100-yr Orifice Area = 7.09 N/A
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 11.14 N/A ft
Overflow Grate Type =| Type C Grate N/A Overflow Grate Open Area w/ Debris = 5.57 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 = 0.25 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.57 N/A ft?
Outlet Pipe Diameter = 24.00 N/A inches Outlet Orifice Centroid = 0.58 N/A feet
Restrictor Plate Height Above Pipe Invert = 12.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.57 N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal Calculated Parameters for Spillway
Spillway Invert Stage= 7.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.78 feet
Spillway Crest Length = 25.00 feet Stage at Top of Freeboard = 9.28 feet
Spillway End Slopes = 4.00 H:v Basin Area at Top of Freeboard = 0.62 acres
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 2.80 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 = 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 3.14
CUHP Runoff Volume (acre-ft) = 0.260 1.200 0.912 1.206 1.489 1.963 2.344 2.856 3.905
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.912 1.206 1.489 1.963 2.344 2.856 3.905
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.3 0.5 2.8 11.3 16.3 23.1 37.5
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.02 0.03 0.13 0.53 0.77 1.09 1.77
Peak Inflow Q (cfs) = N/A N/A 17.0 22.4 28.0 38.9 46.7 57.9 79.1
Peak Outflow Q (cfs) = 0.1 0.5 0.4 0.5 3.1 10.3 17.2 20.0 42.4
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.9 1.1 0.9 1.1 0.9 1.1
Structure Controlling Flow = Plate Overflow Weir 1 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 0.2 0.9 1.5 1.7 1.8
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) = 40 65 60 66 66 64 62 59 54
Time to Drain 99% of Inflow Volume (hours) = 43 72 67 73 74 72 71 70 68
Maximum Ponding Depth (ft) = 2.82 6.08 5.10 5.90 6.29 6.60 6.83 7.34 7.92
Area at Maximum Ponding Depth (acres) = 0.19 0.39 0.32 0.38 0.40 0.43 0.44 0.47 0.51
Maximum Volume Stored (acre-ft) = 0.261 1.203 0.849 1.130 1.286 1.415 1.510 1.745 2.032

MHFD-Detention_v4-06 N.xIsm, Outlet Structure 7/12/2023, 1:55 PM



DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.06 (July 2022)
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DETENTION BASIN OUTLET ST RE DESIGN

Outflow Hydrograph Workbook Filename:

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

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 0.03 0.81
0:15:00 0.00 0.00 2.18 3.58 4.44 2.99 3.69 3.65 5.12
0:20:00 0.00 0.00 7.39 9.65 11.33 7.12 8.26 8.92 11.54
0:25:00 0.00 0.00 15.08 20.78 25.34 14.69 17.52 19.02 25.63
0:30:00 0.00 0.00 16.97 22.35 28.00 36.18 44,08 50.97 71.65
0:35:00 0.00 0.00 14.30 18.53 22.97 38.86 46.72 57.88 79.11
0:40:00 0.00 0.00 11.91 15.09 18.56 34.89 41.88 51.33 69.86
0:45:00 0.00 0.00 9.41 12.12 14.92 28.23 33.98 43.89 59.76
0:50:00 0.00 0.00 7.68 10.13 12.12 23.17 28.00 35.89 48.93
0:55:00 0.00 0.00 6.49 8.48 10.20 18.26 21.98 29.01 39.96
1:00:00 0.00 0.00 5.47 7.06 8.57 14.75 17.68 24.38 33.85
1:05:00 0.00 0.00 4.58 5.86 7.20 12.06 14.37 20.76 28.95
1:10:00 0.00 0.00 3.57 4.99 6.24 9.08 10.72 14.84 20.57
1:15:00 0.00 0.00 3.02 4.41 5.90 6.95 8.19 10.62 14.71
1:20:00 0.00 0.00 2.76 4.01 5.36 5.52 6.44 7.62 10.47
1:25:00 0.00 0.00 2.60 3.74 4.68 4.70 5.42 5.78 7.82
1:30:00 0.00 0.00 2.51 3.57 4.22 4.00 4.57 4.70 6.25
1:35:00 0.00 0.00 2.45 3.45 3.90 3.52 4.00 3.99 5.20
1:40:00 0.00 0.00 2.40 3.06 3.68 3.24 3.67 3.53 4.52
1:45:00 0.00 0.00 2.37 2.78 3.54 3.04 3.43 3.22 4.06
1:50:00 0.00 0.00 2.36 2.58 3.43 2.91 3.28 3.06 3.83
1:55:00 0.00 0.00 2.00 2.44 3.24 2.85 3.20 3.02 3.76
2:00:00 0.00 0.00 1.73 2.27 2.90 2.80 3.15 3.00 3.74
2:05:00 0.00 0.00 1.19 1.55 1.98 1.91 2.15 2.05 2.55
2:10:00 0.00 0.00 0.79 1.03 1.33 1.28 1.44 1.37 1.71
2:15:00 0.00 0.00 0.52 0.67 0.88 0.85 0.95 0.91 1.13
2:20:00 0.00 0.00 0.33 0.42 0.55 0.54 0.60 0.57 0.71
2:25:00 0.00 0.00 0.20 0.27 0.34 0.34 0.38 0.37 0.45
2:30:00 0.00 0.00 0.10 0.15 0.19 0.20 0.22 0.21 0.26
2:35:00 0.00 0.00 0.04 0.07 0.09 0.09 0.10 0.10 0.12
2:40:00 0.00 0.00 0.01 0.02 0.02 0.03 0.03 0.03 0.03
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
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Project: Westgate Apartments - South Pond

Basin ID: Pond S
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MHFD-Detention, Version 4.06 (July 2022)
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ZONE 1 AND 2
ORIFICES.

Zone C

100-VEAR
ORIFICE

Watershed Information

Selected BMP Type = EDB
Watershed Area = 7.66
Watershed Length = 750
Watershed Length to Centroid = 375
Watershed Slope = 0.030
Watershed Imperviousness = 50.00%
Percentage Hydrologic Soil Group A = 75.0%
Percentage Hydrologic Soil Group B = 25.0%
Percentage Hydrologic Soil Groups C/D = 0.0%

Target WQCV Drain Time = 40.0

Location for 1-hr Rainfall Depths = User Input

( ion Pond)

acres
ft

ft

ft/ft
percent
percent
percent
percent
hours

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

Depth Increment = ft
Optional Optional
Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description () Stage (ft) () (ft) (% | Area(ft?) | (acre) (ft*) (ac-ft)
Top of Micropool - 0.00 - - - 24 0.001
6117.0 - 0.83 - - - 492 0.011 214 0.005
6117.5 - 133 - - - 1,695 0.039 761 0.017
6118.0 - 1.83 - - - 4,095 0.094 2,208 0.051
6118.5 - 2.33 - - - 5,715 0.131 4,661 0.107
6119.0 - 2.83 - - - 6,553 0.150 7,727 0.177
6119.5 - 3.33 - - - 7,405 0.170 11,217 0.258
6120.0 - 3.83 - - - 8,293 0.190 15,141 0.348
6120.5 - 4.33 - - - 9,224 0.212 19,520 0.448
6121.0 - 4.83 - - - 10,209 0.234 24,379 0.560
6121.5 - 5.33 - - - 11,245 0.258 29,742 0.683
6122.0 - 5.83 - - - 12,343 0.283 35,639 0.818
6122.5 - 6.33 - - - 13,515 0.310 42,104 0.967
6123 - 6.83 - - - 14,773 0.339 49,176 1.129

Water Quality Capture Volume (WQCV) = 0.132 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 0.434 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 1.19in.) = 0.327 acre-feet 1.19 inches - - - -
5-yr Runoff Volume (P1 = 1.5in.) = 0.432 acre-feet 1.50 inches - - - -
10-yr Runoff Volume (P1 = 1.75in.) = 0.534 acre-feet 1.75 inches - - - -
25-yr Runoff Volume (P1 = 2in.) = 0.704 acre-feet 2.00 inches - - - -
50-yr Runoff Volume (P1 = 2.25in.) = 0.840 acre-feet 2.25 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) = 1.023 acre-feet 2.52 inches - - - -
500-yr Runoff Volume (P1 = 3.14in.) = 1.399 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 0.290 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.386 acre-feet - - - -
Approximate 10-yr Detention Volume = 0.482 acre-feet - - - -
Approximate 25-yr Detention Volume = 0.572 acre-feet - - - -
Approximate 50-yr Detention Volume = 0.628 acre-feet - - - -
Approximate 100-yr Detention Volume = 0.706 acre-feet - - - -
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) = 0.132 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 0.302 acre-feet - - - -

Zone 3 Volume (100-year - Zones 1 & 2) = 0.272 acre-feet - - - -
Total Detention Basin Volume = 0.706 acre-feet - - - -

Initial Surcharge Volume (ISV) = user ft? - - - -

Initial Surcharge Depth (ISD) = user ft - - - -

Total Available Detention Depth (Hyota) = user ft - - - -
Depth of Trickle Channel (Hrc) = user ft - - - -

Slope of Trickle Channel (Src¢) = user ft/ft - - - -

Slopes of Main Basin Sides (Syain) = user H:V - - - -
Basin Length-to-Width Ratio (Ryw) = user - - - -
Initial Surcharge Area (Aisy) = user ft? - - - -
Surcharge Volume Length (Lisy) = user ft - - - -
Surcharge Volume Width (Wysy) = user ft - - - -
Depth of Basin Floor (Hgoor) = user ft - - - -

Length of Basin Floor (Lgoor) = user ft - - - -

Width of Basin Floor (Wroor) = user ft - - - -

Area of Basin Floor (Aroor) = user ft? - - - -

Volume of Basin Floor (Ve oor) = user ft? - - - -

Depth of Main Basin (Huaw) = user ft - - - -

Length of Main Basin (Luan) = user ft - - - -

Width of Main Basin (Wywan) = user ft - - - -

Area of Main Basin (Aua) = user ft? - - - -

Volume of Main Basin (Vuan) = user ft? - - - -
Calculated Total Basin Volume (Vi) = user acre-feet - - - -
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.06 (July 2022)
Project: Westgate Apartments - South Pond

Basin ID: Pond S

-ZONE 1

( zo;ié'us 2 Estimated Estimated
g 3

'WHI Stage (ft) Volume (ac-ft) Outlet Type
voume) eve | wock I ~ Zone 1 (WQCV) 2.52 0.132 Orifice Plate
onrice. Zone 2 (EURV) 4.27 0.302 Orifice Plate
ZONE 1 AND 2
PERMANENT- ORNIES Zone 3 (100-year) 5.42 0.272 Weir&Pipe (Restrict)
FooL Example Zone Configuration (Retention Pond) Total (all zones) 0.706
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = 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
Centroid 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 = 4.00 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = N/A sq. 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 2.00 2.50 0.00 0.00 0.00 0.00 0.00
Orifice Area (sq. inches) 0.78 0.78 1.23
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) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Orifice Area (sq. inches)
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A 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 = 4.00 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 4.00 N/A feet
Overflow Weir Front Edge Length = 3.42 N/A feet Overflow Weir Slope Length = 2.92 N/A feet
Overflow Weir Grate Slope = 0.00 N/A H:v Grate Open Area / 100-yr Orifice Area = 13.48 N/A
Horiz. Length of Weir Sides = 2.92 N/A feet Overflow Grate Open Area w/o Debris = 6.95 N/A ft
Overflow Grate Type =| Type C Grate N/A Overflow Grate Open Area w/ Debris = 3.48 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 = 0.52 N/A ft?
Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.29 N/A feet
Restrictor Plate Height Above Pipe Invert = 6.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.23 N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal Calculated Parameters for Spillway
Spillway Invert Stage= 5.33 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.44 feet
Spillway Crest Length = 20.00 feet Stage at Top of Freeboard = 6.77 feet
Spillway End Slopes = 4.00 H:v Basin Area at Top of Freeboard = 0.34 acres
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 1.11 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 3.14
CUHP Runoff Volume (acre-ft) = 0.132 0.434 0.327 0.432 0.534 0.704 0.840 1.023 1.399
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.327 0.432 0.534 0.704 0.840 1.023 1.399
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 0.2 0.9 3.6 5.3 7.5 12.1
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 0.12 0.47 0.69 0.97 1.58
Peak Inflow Q (cfs) = N/A N/A 5.6 7.4 9.2 12.8 15.5 19.1 26.1
Peak Outflow Q (cfs) = 0.1 2.3 0.1 0.6 1.6 4.9 6.4 6.7 13.4
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 3.5 1.8 1.3 1.2 0.9 1.1
Structure Controlling Flow = Plate Overflow Weir 1 Plate Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A 0.41 N/A 0.1 0.2 0.7 0.9 0.9 1.0
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 39 64 60 66 65 63 61 59 55
Time to Drain 99% of Inflow Volume (hours) = 41 68 63 70 69 69 68 67 66
Maximum Ponding Depth (ft) = 2.52 4.27 3.62 4.08 4.17 4.38 4.53 5.00 5.55
Area at Maximum Ponding Depth (acres) = 0.14 0.21 0.18 0.20 0.20 0.21 0.22 0.24 0.27
Maximum Volume Stored (acre-ft) = 0.133 0.436 0.307 0.395 0.415 0.457 0.491 0.600 0.741
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DETENTION BASIN OUTLET ST RE DESIGN

Outflow Hydrograph Workbook Filename:

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

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 0.08 0.01 0.25
0:15:00 0.00 0.00 0.68 1.12 1.40 0.94 1.16 1.15 1.62
0:20:00 0.00 0.00 2.35 3.07 3.61 2.27 2.64 2.84 3.69
0:25:00 0.00 0.00 4.85 6.68 8.14 4.73 5.64 6.12 8.24
0:30:00 0.00 0.00 5.60 7.38 9.23 11.62 14.16 16.34 22.96
0:35:00 0.00 0.00 4.92 6.40 7.93 12.85 15.45 19.06 26.06
0:40:00 0.00 0.00 4.23 5.39 6.63 11.94 14.34 17.52 23.87
0:45:00 0.00 0.00 3.45 4.47 5.52 10.02 12.06 15.46 21.08
0:50:00 0.00 0.00 2.85 3.75 4.52 8.54 10.33 13.16 17.98
0:55:00 0.00 0.00 2.45 3.21 3.88 6.81 8.20 10.75 14.79
1:00:00 0.00 0.00 2.17 2.82 3.43 5.68 6.82 9.23 12.80
1:05:00 0.00 0.00 1.90 2.44 3.00 4.84 5.78 8.14 11.33
1:10:00 0.00 0.00 1.54 2.10 2.61 3.91 4.65 6.30 8.73
1:15:00 0.00 0.00 1.25 1.75 2.30 3.10 3.66 4.77 6.58
1:20:00 0.00 0.00 1.07 1.51 1.99 2.34 2.72 3.34 4.54
1:25:00 0.00 0.00 0.97 1.39 1.74 1.88 2.18 2.45 3.32
1:30:00 0.00 0.00 0.92 1.31 1.57 1.55 1.79 1.93 2.59
1:35:00 0.00 0.00 0.90 1.26 1.45 1.36 1.55 1.62 2.13
1:40:00 0.00 0.00 0.88 1.13 1.36 1.23 1.39 1.40 1.82
1:45:00 0.00 0.00 0.86 1.03 1.30 1.14 1.29 1.26 1.61
1:50:00 0.00 0.00 0.85 0.96 1.26 1.08 1.22 1.16 1.46
1:55:00 0.00 0.00 0.73 0.91 1.19 1.04 1.18 1.10 1.38
2:00:00 0.00 0.00 0.65 0.84 1.08 1.02 1.15 1.08 1.35
2:05:00 0.00 0.00 0.47 0.60 0.77 0.73 0.82 0.78 0.97
2:10:00 0.00 0.00 0.33 0.43 0.54 0.52 0.58 0.55 0.69
2:15:00 0.00 0.00 0.23 0.30 0.38 0.36 0.41 0.39 0.48
2:20:00 0.00 0.00 0.16 0.20 0.26 0.25 0.28 0.27 0.33
2:25:00 0.00 0.00 0.11 0.13 0.17 0.17 0.19 0.18 0.22
2:30:00 0.00 0.00 0.07 0.09 0.11 0.11 0.13 0.12 0.15
2:35:00 0.00 0.00 0.04 0.05 0.07 0.07 0.08 0.07 0.09
2:40:00 0.00 0.00 0.02 0.03 0.03 0.04 0.04 0.04 0.04
2:45:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02
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 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

MHFD-Detention_v4-06 S.xlsm, Outlet Structure

7/12/2023, 7:56 PM



MHFD-Inlet, Version 5.02 (August 2022)

INLET MANAGEMENT

INLET NAME Inlet P1 Inlet P3 Inlet P5
Site Type (Urban or Rural) URBAN URBAN URBAN
Inlet Application (Street or Area) STREET STREET STREET
Hydraulic Condition In Sump In Sump In Sump

Inlet Type

CDOT Type R Curb Opening

CDOT Type R Curb Opening

CDOT Type R Curb Opening

USER-DEFINED INPUT

User-Defined Design Flows

Minor Qknown (cfS)

3.4

5.5

6.5

Major Qnown (cfs)

6.7

104

12.5

Bypass (Carry-Over) Flow from Upstream

Inlets must be organized from upstream (left) to downstream (right) in order for bypass flows to be linked.

Receive Bypass Flow from:

No Bypass Flow Received

No Bypass Flow Received

No Bypass Flow Received

Minor Bypass Flow Received, Q, (cfs)

0.0

0.0

0.0

Major Bypass Flow Received, Q, (cfs)

0.0

0.0

0.0

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, T, (years)

One-Hour Precipitation, P; (inches)

Major Storm Rainfall Input

Design Storm Return Period, T, (years)

One-Hour Precipitation, P; (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

3.4

5.5

6.5

Major Total Design Peak Flow, Q (cfs)

6.7

104

12.5

Minor Flow Bypassed Downstream, Q, (cfs)

N/A

N/A

N/A

Major Flow Bypassed Downstream, Qj (cfs)

N/A

N/A

N/A




MHFD-Inlet, Version 5.02 (August 2022)

INLET MANAGEMENT

INLET NAME Inlet P6 Inlet P9 Inlet P10
Site Type (Urban or Rural) URBAN URBAN URBAN

Inlet Application (Street or Area) STREET STREET STREET
Hydraulic Condition In Sump In Sump In Sump

Inlet Type

CDOT Type R Curb Opening

CDOT Type R Curb Opening

CDOT Type R Curb Opening

USER-DEFINED INPUT

User-Defined Design Flows

Minor Qgnown (cfS)

5.4

4.9

6.1

Major Qnown (cfs)

10.0

11.1

11.7

Bypass (Carry-Over) Flow from Upstream

Receive Bypass Flow from:

No Bypass Flow Received

No Bypass Flow Received

No Bypass Flow Received

Minor Bypass Flow Received, Q, (cfs)

0.0

0.0

0.0

Major Bypass Flow Received, Q, (cfs)

0.0

0.0

0.0

Watershed Characteristics

Subcatchment Area (acres)

Percent Impervious

NRCS Soil Type

Watershed Profile

Overland Slope (ft/ft)

Overland Length (ft)

Channel Slope (ft/ft)

Channel Length (ft)

Minor Storm Rainfall Input

Design Storm Return Period, T, (years)

One-Hour Precipitation, P; (inches)

Major Storm Rainfall Input

Design Storm Return Period, T, (years)

One-Hour Precipitation, P; (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs)

5.4

4.9

6.1

Major Total Design Peak Flow, Q (cfs)

10.0

11.1

11.7

Minor Flow Bypassed Downstream, Q, (cfs)

N/A

N/A

N/A

Major Flow Bypassed Downstream, Qj (cfs)

N/A

N/A

N/A




ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: W

MHFD-Inlet, Version 5.02 (August 2022,

Minor & Major Storm

Inlet ID: Inlet P1

Hours

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAIJOR STORM Allowable Capacity is not applicable to Sump Condition

Teack = 18.0 ft
Sgack = ft/ft
Neack = 0.020
Heurs = 6.00 inches
Terown = 24.0 ft
= 2.00 ft
Sy = 0.030 ft/ft
Sw = 0.083 ft/ft
So = 0.000 ft/ft
NsTREET = 0.016
Minor Storm Major Storm
Tyax =| 24.0 24.0 |ft
dhax =| 6.0 [ 6.0 Jinches
O r
Minor Storm Major Storm
Quilow = SUMP SUMP cfs

Westgate_ MHFD-Inlet_v5.02.xIsm, Inlet P1

3/24/2023, 1:21 PM



INLET IN A SUMP OR SAG LOC

MHFD-Inlet, Version 5.02 (August 2022)

ION

Design Information (Input) - = MINOR MAJOR
Type of Inlet [ eDOT Twne R Gurb Onanin =l Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a' from above) Alocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
\Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.0 inches
Grate Information MINOR MAJOR [ Override Denths
Length of a Unit Grate L, (G) = N/A feet
Width of a Unit Grate W, = N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aatio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 10.00 feet
Height of Vertical Curb Opening in Inches Hert = 6.00 inches
Height of Curb Orifice Throat in Inches Hihroat = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G ()= 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cy(C) = 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (C) = 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth darate = N/A N/A ft
Depth for Curb Opening Weir Equation deub = 0.33 0.33 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFcyp = 0.93 0.93
Combination Inlet Performance Reduction Factor for Long Inlets RF¢, jon = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q. =| 8.3 | 8.3 |cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q peak REQUIRED = 3.4 | 6.7 |cfs

Westgate_ MHFD-Inlet_v5.02.xIsm, Inlet P1

3/24/2023, 1:21 PM



ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: W

MHFD-Inlet, Version 5.02 (August 2022,

Minor & Major Storm

Inlet ID: Inlet P3

Houra

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAIJOR STORM Allowable Capacity is not applicable to Sump Condition

Teack = 0.0 ft
Seack = ft/ft
Neack = 0.020
Heurs = 6.00 inches
Terown = 24.0 ft
= 2.00 ft
Sy = 0.025 ft/ft
Sw = 0.083 ft/ft
So = 0.000 ft/ft
NsTREET = 0.016
Minor Storm Major Storm
Tyax =| 24.0 24.0 |ft
dhax =| 6.0 [ 7.0 Jinches
O r
Minor Storm Major Storm
Quilow = SUMP SUMP cfs

Westgate_ MHFD-Inlet_v5.02.xIsm, Inlet P3

3/24/2023, 1:21 PM



INLET IN A SUMP OR SAG LOC

MHFD-Inlet, Version 5.02 (August 2022)

ION

Design Information (INDUY) [~ Arrome & coes cerins =] MINOR MAJOR
Type of Inlet Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a' from above) Alocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
\Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 7.0 inches
Grate Information MINOR MAJOR [ Override Depths
Length of a Unit Grate L, (G) = N/A feet
Width of a Unit Grate W, = N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aatio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 10.00 feet
Height of Vertical Curb Opening in Inches Hert = 6.00 inches
Height of Curb Orifice Throat in Inches Hihroat = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G ()= 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cy(C) = 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (C) = 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth darate = N/A N/A ft
Depth for Curb Opening Weir Equation deub = 0.33 0.42 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFcyp = 0.93 0.99
Combination Inlet Performance Reduction Factor for Long Inlets RF¢, jon = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q. =| 8.3 | 12.2 |cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q peak REQUIRED = 5.5 | 10.4 |cfs

Westgate_ MHFD-Inlet_v5.02.xIsm, Inlet P3

3/24/2023, 1:21 PM



ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: W

MHFD-Inlet, Version 5.02 (August 2022,

Minor & Major Storm

Inlet ID: Inlet P5

Hours

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAIJOR STORM Allowable Capacity is not applicable to Sump Condition

Teack = 18.0 ft
Spack = 0.020 ft/ft
Neack = 0.020
Heurs = 6.00 inches
Terown = 24.0 ft
= 2.00 ft
Sy = 0.035 ft/ft
Sw = 0.083 ft/ft
So = 0.000 ft/ft
NsTREET = 0.016
Minor Storm Major Storm
Tyax =| 24.0 24.0 |ft
dhax =| 6.0 [ 7.1 Jinches
O r
Minor Storm Major Storm
Quilow = SUMP SUMP cfs

Westgate_ MHFD-Inlet_v5.02.xIsm, Inlet P5

3/24/2023, 1:21 PM



INLET IN A SUMP OR SAG LOC

MHFD-Inlet, Version 5.02 (August 2022)

ION

Design Information (Input) - = MINOR MAJOR
Type of Inlet [ eDOT Twne R Gurb Onanine =l Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a' from above) Alocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
\Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 7.1 inches
Grate Information MINOR MAJOR T Override Depths
Length of a Unit Grate L, (G) = N/A feet
Width of a Unit Grate W, = N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aatio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 10.00 feet
Height of Vertical Curb Opening in Inches Hert = 6.00 inches
Height of Curb Orifice Throat in Inches Hihroat = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G ()= 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cy(C) = 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (C) = 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth darate = N/A N/A ft
Depth for Curb Opening Weir Equation deub = 0.33 0.43 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFcyp = 0.93 0.99
Combination Inlet Performance Reduction Factor for Long Inlets RF¢, jon = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q. =| 8.3 | 12.6 |cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q peak REQUIRED = 6.5 | 12.5 |cfs

Westgate_ MHFD-Inlet_v5.02.xIsm, Inlet P5

3/24/2023, 1:21 PM



ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: W

MHFD-Inlet, Version 5.02 (August 2022,

Minor & Major Storm

Inlet ID: Inlet P6

Hours

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAIJOR STORM Allowable Capacity is not applicable to Sump Condition

Teack = 18.0 ft
Spack = 0.020 ft/ft
Neack = 0.020
Heurs = 6.00 inches
Terown = 24.0 ft
= 2.00 ft
Sy = 0.040 ft/ft
Sw = 0.083 ft/ft
So = 0.000 ft/ft
NsTREET = 0.016
Minor Storm Major Storm
Tyax =| 24.0 24.0 |ft
dhax =| 6.0 [ 7.0 Jinches
O r
Minor Storm Major Storm
Quilow = SUMP SUMP cfs

Westgate_ MHFD-Inlet_v5.02.xIsm, Inlet P6

3/24/2023, 1:21 PM



INLET IN A SUMP OR SAG LOC

MHFD-Inlet, Version 5.02 (August 2022)

ION

Design Information (Input) - = MINOR MAJOR
Type of Inlet [ eDOT Twne R Gurb Onanin =l Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a' from above) Alocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
\Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 7.0 inches
Grate Information MINOR MAJOR [ Override Depths
Length of a Unit Grate L, (G) = N/A feet
Width of a Unit Grate W, = N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aatio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G) = N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C) = 10.00 feet
Height of Vertical Curb Opening in Inches Hert = 6.00 inches
Height of Curb Orifice Throat in Inches Hihroat = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) G ()= 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cy(C) = 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) G (C) = 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth darate = N/A N/A ft
Depth for Curb Opening Weir Equation deub = 0.33 0.42 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFcyp = 0.93 0.99
Combination Inlet Performance Reduction Factor for Long Inlets RF¢, jon = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q. =| 8.3 | 12.2 |cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q peak REQUIRED = 5.4 | 10.0 |cfs

Westgate_ MHFD-Inlet_v5.02.xIsm, Inlet P6

3/24/2023, 1:21 PM



ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: W

MHFD-Inlet, Version 5.02 (August 2022,

Minor & Major Storm

Inlet ID: Inlet P9

Hours

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAIJOR STORM Allowable Capacity is not applicable to Sump Condition

Teack = 0.0 ft
Seack = ft/ft
Neack = 0.020
Heurs = 6.00 inches
Terown = 24.0 ft
= 2.00 ft
Sy = 0.025 ft/ft
Sw = 0.083 ft/ft
So = 0.000 ft/ft
NsTREET = 0.016
Minor Storm Major Storm
Tyax =| 24.0 24.0 |ft
dhax =| 6.0 [ 7.0 Jinches
O r
Minor Storm Major Storm
Quilow = SUMP SUMP cfs

Westgate_ MHFD-Inlet_v5.02.xIsm, Inlet P9

3/24/2023, 1:21 PM



INLET IN A SUMP OR SAG LOC

MHFD-Inlet, Version 5.02 (August 2022)

ION

Design Information (Input)
Type of Inlet

Local Depression (additional to continuous gutter depression 'a' from above)
Number of Unit Inlets (Grate or Curb Opening)

\Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Open Area Ratio for a Grate (typical values 0.15-0.90)

Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

| CDOT Twpe R Curb Openina =1

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

Grated Inlet Performance Reduction Factor for Long Inlets

Curb Opening Performance Reduction Factor for Long Inlets
Combination Inlet Performance Reduction Factor for Long Inlets

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak)

MINOR MAJOR

Type = CDOT Type R Curb Opening
Alocal = 3.00 inches
No = 1
Ponding Depth = 6.0 7.0 inches
MINOR MAJOR T~ Override Depths
L (G) = N/A feet
W, = N/A feet
Aratio = N/A
G (G) = N/A N/A
Cu (G) = N/A
G (@)= N/A
MINOR MAJOR
L, (C) = 10.00 feet
Huert = 6.00 inches
Hihroat = 6.00 inches
Theta = 63.40 degrees
W, = 2.00 feet
G(C) = 0.10 0.10
C, (C) = 3.60
G (@)= 0.67
MINOR MAJOR
dorate = N/A N/A ft
deun = 0.33 0.42 ft
RFgrate = N/A N/A
RFeyn = 0.93 0.99
RF¢ ion = N/A N/A
MINOR MAJOR
Q. =| 8.3 T 122 |cfs
Q peak REQUIRED = 4.9 | 11.1 |cfs

Westgate_ MHFD-Inlet_v5.02.xIsm, Inlet P9

3/24/2023, 1:21 PM



ALLOWABLE CAPACITY FOR ONE-HALF OF STREET

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: W

MHFD-Inlet, Version 5.02 (August 2022,

Minor & Major Storm

Inlet ID: Inlet P10

Hours

Gutter Geometry:

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition
MAIJOR STORM Allowable Capacity is not applicable to Sump Condition

Teack = 0.0 ft
Seack = ft/ft
Neack = 0.013
Heurs = 6.00 inches
Terown = 24.0 ft
= 2.00 ft
Sy = 0.030 ft/ft
Sw = 0.083 ft/ft
So = 0.000 ft/ft
NsTREET = 0.016
Minor Storm Major Storm
Tyax =| 24.0 24.0 |ft
dhax =| 6.0 [ 7.0 Jinches
O r
Minor Storm Major Storm
Quilow = SUMP SUMP cfs

Westgate_ MHFD-Inlet_v5.02.xlsm, Inlet P10

3/24/2023, 1:21 PM



INLET IN A SUMP OR SAG LOC

MHFD-Inlet, Version 5.02 (August 2022)

ION

Design Information (Input)
Type of Inlet

Local Depression (additional to continuous gutter depression 'a' from above)
Number of Unit Inlets (Grate or Curb Opening)

\Water Depth at Flowline (outside of local depression)

Grate Information

Length of a Unit Grate

Width of a Unit Grate

Open Area Ratio for a Grate (typical values 0.15-0.90)

Clogging Factor for a Single Grate (typical value 0.50 - 0.70)
Grate Weir Coefficient (typical value 2.15 - 3.60)

Grate Orifice Coefficient (typical value 0.60 - 0.80)

Curb Opening Information

Length of a Unit Curb Opening

Height of Vertical Curb Opening in Inches

Height of Curb Orifice Throat in Inches

Angle of Throat (see USDCM Figure ST-5)

Side Width for Depression Pan (typically the gutter width of 2 feet)
Clogging Factor for a Single Curb Opening (typical value 0.10)
Curb Opening Weir Coefficient (typical value 2.3-3.7)

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70)

| CDOT Twpe R Curb Openina =1

Low Head Performance Reduction (Calculated)

Depth for Grate Midwidth

Depth for Curb Opening Weir Equation

Grated Inlet Performance Reduction Factor for Long Inlets

Curb Opening Performance Reduction Factor for Long Inlets
Combination Inlet Performance Reduction Factor for Long Inlets

Total Inlet Interception Capacity (assumes clogged condition)
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak)

MINOR MAJOR

Type = CDOT Type R Curb Opening
Alocal = 3.00 inches
No = 1
Ponding Depth = 6.0 7.0 inches
MINOR MAJOR T~ Override Depths
L (G) = N/A feet
W, = N/A feet
Aratio = N/A
G (G) = N/A N/A
Cu (G) = N/A
G (@)= N/A
MINOR MAJOR
L, (C) = 10.00 feet
Huert = 6.00 inches
Hihroat = 6.00 inches
Theta = 63.40 degrees
W, = 2.00 feet
G(C) = 0.10 0.10
C, (C) = 3.60
G (@)= 0.67
MINOR MAJOR
dorate = N/A N/A ft
deun = 0.33 0.42 ft
RFgrate = N/A N/A
RFeyn = 0.93 0.99
RF¢ ion = N/A N/A
MINOR MAJOR
Q. =| 8.3 T 122 |cfs
Q peak REQUIRED = 6.1 | 11.7 |cfs

Westgate_ MHFD-Inlet_v5.02.xlsm, Inlet P10

3/24/2023, 1:21 PM



/IADS

Nyloplast Nyloplast Inlet Capacity Table
DISCLAIMER: SAFETY FACTORS ARE NOT INCLUDED IN THESE CALCULATIONS. ACTUAL CALCULATIONS SHOULD BE CARRIED OUT AND VERIFIED BY THE
DESIGN ENGINEER TAKING INTO ACCOUNT ALL LOCAL CONDITIONS. NYLOPLAST RECOMMENDS USING A MINIMUM SAFETY FACTOR OF 1.25 FOR PAVED

AREAS AND 2.0 FOR TURF AREAS. ADS/NYLOPLAST IS NOT RESPONSIBLE FOR MISUSE OF THIS TOOL.

Input
Type of Grate 30" Standard
Head (ft) 0.333333333
Properties

Orifice Flow Area (in) 324.00
Orifice Flow Area (ft) 2.24
Weir Flow Perimeter (in) 93.53
Weir Flow Perimeter (ft) 7.79

Solution
Capacity (cfs) 5.00
Capacity (gpm) 2241.83

Queir = CLH3/2

C = 3.33 Weir Discharge Coef ficient
L = Perimeter of Grate Opening (ft)

H = Flow Height of Water Surface Above Weir (ft)

Qor{f:’ce = CA\"‘m

C = 0.60 Orifice Discharge Coef ficient
A = Areaof the Orifice (ft?)

g = Gravitational Constant (32.2 %)

H = Depth of Water Above Center of Orifice (ft)

Inlet P2
Max 100-Year Flow: 4.40 cfs

Inlet P4
Max 100-Year Flow: 3.84 cfs

Inlet P7
Max 100-Year Flow: 3.35 cfs

Inlet P8
Max 100-Year Flow: 4.03 cfs

Inlet P11
Max 100-Year Flow: 3.56 cfs

Flows include the
associated sub-basin + roof
drains that splash on grade
and flow to the inlet

REV 2.1.21




Kimley»Horn

Runoff chapter of Volume 1[other typical land uses])
Table 3-2. Drain Time Coefficients for WQCYV Calculations

Drain Time (hrs) Coefficient, a
12 hours 0.8
24 hours 0.9
40 hours 1.0

Date 5/19/2023
Forebay Sizing Calculations - Forebay A Prepared By JWM
Contributing Sub-Basins: P2-P4, P9, R3, R4, R6, R7, R14-R16 Checked By MOH
Forebay A
Required Flow: Q 0= (cfs) Release Rate
o .
Forebay Release Release 2% (ly(fdthehundet;med
and Configuration 100-year peak discharge y.way 30.99 0.62
of a wall/notch or berm/pipe
configuration
Mini Foreb Required (CF) Provided (CF)
inimum Forebay 40hr drain timea =1
Volume Required _
2% of the WQCV I=0.64 100.59 116.00
A=5.56 AC
Maximum Foreba
Denth v Required Provided
P 18" Max 18" Concrete Forebay Structure
Forebay Notch Calculations
[
[ 0=C,4,02¢H,)"
Q, 0.62(cfs 2% of Peak 100 YR Discharge for contributing Sub-Basins
. 0.6
Ho 0.5|ft
8 32.2|ft/s”
A, 0.18]f?
L, 0.12|ft
1.46(in 3" Minimum per Criteria
WQCV = a(0.917% — 1.191% + 0.781) Equation 3-1
Where:
WQCV = Water Quality Capture Volume (watershed inches)
a = Cocefficient corresponding to WQCYV drain time (Table 3-2)
1 = Imperviousness (%/100) (see Figures 3-3 through 3-5 [single family land use] and /or the




Kimley»Horn

Forebay Sizing Calculations - Forebay B
Contributing Sub-Basins: P5-P8, R1, R2, R5, R8-R13

Date

Prepared By
Checked By

Forebay A

Required Flow: Q 0= (cfs) Release Rate
Release 2% of the undetained

100-year peak discharge by way
of a wall/notch or berm/pipe

configuration

Forebay Release

and Configuration 33.62 0.67

5/19/2023
JWM
MOH

Required (CF)

Provided (CF)

Minimum Forebay 40hr drain timea =1

Volume Required

Runoff chapter of Volume 1[other typical land uses])

Table 3-2. Drain Time Coefficients for WQCYV Calculations

Drain Time (hrs) Coefficient, a
12 hours 0.8
24 hours 0.9
40 hours 1.0

2% of the WQCV I=0.66 106.07 116.00
A=5.68AC
Maximum Foreba
Denth v Required Provided
P 18" Max 18" Concrete Forebay Structure
Forebay Notch Calculations
[
[ 0=C,4,02¢H,)"
Q, 0.67|cfs 2% of Peak 100 YR Discharge for contributing Sub-Basins
o 0.6
o 0.5]ft
8 32.2|ft/s”
7
A, 0.20|ft
L, 0.13|ft
1.58(in 3" Minimum per Criteria
WQCV = a(0.917% — 1.191% + 0.781) Equation 3-1
Where:
WQCV = Water Quality Capture Volume (watershed inches)
a = Cocefficient corresponding to WQCYV drain time (Table 3-2)
1 = Imperviousness (%/100) (see Figures 3-3 through 3-5 [single family land use] and /or the



Kimley»Horn

Runoff chapter of Volume 1[other typical land uses])
Table 3-2. Drain Time Coefficients for WQCYV Calculations

Drain Time (hrs) Coefficient, a
12 hours 0.8
24 hours 0.9
40 hours 1.0

Date 5/19/2023
Forebay Sizing Calculations - Forebay C Prepared By JWM
Contributing Sub-Basins: P10, P11, P12, P13, R17-R21 Checked By MOH
Forebay A
Required Flow: Q 0= (cfs) Release Rate
o .
Forebay Release Release 2% (ly(fdthehundet;med
and Configuration 100-year peak discharge y.way 30.69 0.61
of a wall/notch or berm/pipe
configuration
Mini Foreb Required (CF) Provided (CF)
inimum Forebay 40hr drain timea =1
Volume Required _
2% of the WQCV 1=0.58 99.72 116.00
A=55AC
Maximum Foreba
Denth v Required Provided
P 18" Max 18" Concrete Forebay Structure
Forebay Notch Calculations
[
[ 0=C,4,02¢H,)"
Q, 0.61(cfs 2% of Peak 100 YR Discharge for contributing Sub-Basins
. 0.6
Ho 0.5|ft
8 32.2|ft/s”
A, 0.18]f?
L, 0.12|ft
1.44(in 3" Minimum per Criteria
WQCV = a(0.917% — 1.191% + 0.781) Equation 3-1
Where:
WQCV = Water Quality Capture Volume (watershed inches)
a = Cocefficient corresponding to WQCYV drain time (Table 3-2)
1 = Imperviousness (%/100) (see Figures 3-3 through 3-5 [single family land use] and /or the




Kimley»Horn

Runoff chapter of Volume 1[other typical land uses])
Table 3-2. Drain Time Coefficients for WQCYV Calculations

Drain Time (hrs) Coefficient, a
12 hours 0.8

24 hours 0.9
40 hours 1.0

Date 5/19/2023
Forebay Sizing Calculations - Forebay C Prepared By JWM
Contributing Sub-Basins: P10, P11, P12, P13, R17-R21 Checked By MOH
Forebay A
Required Flow: Q 0= (cfs) Release Rate
o .
Forebay Release Release 2% (ly(fdthehundet;med
and Configuration 100-year peak discharge y.way 27.79 0.56
of a wall/notch or berm/pipe
configuration
Mini Foreb Required (CF) Provided (CF)
infmum Forebay 40hr drain timea =1
Volume Required _
2% of the WQCV 1=0.58 91.32 116.00
A=55AC
Maximum Foreba
Denth v Required Provided
P 18" Max 18" Concrete Forebay Structure
Forebay Notch Calculations
[
[ 0=C,4,02¢H,)"
Q, 0.56(cfs 2% of Peak 100 YR Discharge for contributing Sub-Basins
o 0.6
Ho 0.5|ft
8 32.2|ft/s”
A, 0.16|ft’
L, 0.11|ft
1.31fin 3" Minimum per Criteria
WQCV = a(0.917% — 1.191% + 0.781) Equation 3-1
Where:
WQCV = Water Quality Capture Volume (watershed inches)
a = Coefficient corresponding to WQCYV drain time (Table 3-2)
1 = Imperviousness (%/100) (see Figures 3-3 through 3-5 [single family land use] and /or the




Cross Section for Pond N Swale

Project Description

Friction Method Manning
Formula
Solve For Normal Depth
Input Data
Channel Slope 0.005 ft/ft
Normal Depth 10.6 in
Discharge 21.93 cfs
4.00
3.50
3.00
- 2.50
2]
o
™ 2.00
bl
* 150
1.00
0.50
0.00
0+00  0+10 0420 0430  0+40
Station
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
North Swale.fm8 Center [10.03.00.03]
7112/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

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



IPond N - Emergency Spillway|

Chapter 12 Storage
CREST OF EMERGENCY SPILLWAY — oo
EMERGENCY OVERFLOW WSEL Aoy BEYOND TOP OF
100-YEAR WSEL Pl / EMBANKMENT
DETENTION v§l = - >3
v _/ w w7 ;.
17 MIN
N ARD SOIL RIPRAP 2Dso
TOP OF FOOTING AT OR BELOW
EXTENDED RIPRAP BOTTOM OF SOIL RIPRAP
UPSTREAM OF WALL
CONCRETE OVERFLOW WALL
(WALL AND REINFORCING
DESIGNED BY ENGINEER)
EMERGENCY SPILLWAY PROFILE
AS NEEDED TO PASS THE
100—YR UNDETAINED OR MORE
3" T0 4" EMERGENCY OVERFLOW WSEL "IN
TOPSOIL COVER FREEBOARD
CREST OF EMERGENCY SPILLWAY —
TR Z 4/ —
LB B BB |,
§ AL P i A A A A A ] > 25
SOIL RIPRAP 2Dsp
EMERGENCY SPILLWAY SECTION AND SPILLWAY CHANNEL
35
30
25
g
220
a
: g
s 213
IR R
10 1
5
4]
0 5 10 15 20 25 30

Unit Discharge (cfs/ft)
T [62.66 cfs/25 ft = 2.51 cfs|
Figure 12-21. Embankment protection details and rock sizing chart (adapted from Arapahoe County)

September 2017 Urban Drainage and Flood Control District 12-33
Urban Storm Drainage Criteria Manual Volume 2



Pond S - Emergency Spillwa
Chapter 12 | g y op Y| Storage

EMBANKMENT

CREST OF EMERGENCY SPILLWAY — WIDTH

EMERGENCY OVERFLOW WSEL
| 2oy BEYOND TOP OF
100-YEAR WSEL ~I V1 / EMBANKMENT
4

DETENTION c1 2
BASIN 4=

= e —— = = 1
1" MIN

FREEBOARD

SOIL RIPRAP 2Dsg

TOP OF FOOTING AT OR BELOW
BOTTOM OF SOIL RIPRAP

CONCRETE OVERFLOW WALL
(WALL AND REINFORCING
DESIGNED BY ENGINEER)

EMERGENCY SPILLWAY PROFILE

EXTENDED RIPRAP
UPSTREAM OF WALL

AS NEEDED TO PASS THE
100=YR UNDETAINED OR MORE

3" 10 47 EMERGENCY OVERFLOW WSEL 1" MIN
TOPSOIL COVER FREEBOARD
CREST OF EMERGENCY SPILLWAY —
| ) e
SDDRBBBBLLILAAS |,
P e W e e e O e e - > 25

SOIL RIPRAP 2Dsq

EMERGENCY SPILLWAY SECTION AND SPILLWAY CHANNEL

35

Longitudinal Slope (%)

0 5 10 15
Unit Discharge (cfs/ft)

30

20 25
S——{24.82 cfs/20 ft = 1.24 cfs|
Figure 12-21. Embankment protection details and rock sizing chart (adapted from Arapahoe County)

September 2017 Urban Drainage and Flood Control District 12-33
Urban Storm Drainage Criteria Manual Volume 2



North Swale
Chapter 12 Storage

EMBANKMENT

CREST OF EMERGENCY SPILLWAY — WIDTH

EMERGENCY OVERFLOW WSEL
| 2oy BEYOND TOP OF
100-YEAR WSEL ~I V1 / EMBANKMENT
/

DETENTION e

BASIN

=
24 -

“ ..'\ _/ v | |
1" MIN

FREEBOARD

SOIL RIPRAP 2Dsg

TOP OF FOOTING AT OR BELOW
BOTTOM OF SOIL RIPRAP

CONCRETE OVERFLOW WALL
(WALL AND REINFORCING
DESIGNED BY ENGINEER)

EMERGENCY SPILLWAY PROFILE

EXTENDED RIPRAP
UPSTREAM OF WALL

AS NEEDED TO PASS THE
100—YR UNDETAINED OR MORE

3" 10 47 EMERGENCY OVERFLOW WSEL

1" MIN
TOPSOIL COVER FREEBOARD
CREST OF EMERGENCY SPILLWAY —

___________________

HnlE

78 \_\ SOSP-0-0-0-0-0 "

SOIL RIPRAP 2Dsq

EMERGENCY SPILLWAY SECTION AND SPILLWAY CHANNEL

35

25

20 4

15

AN 3dAL

Longitudinal Slope (%)

10

0 5 10 15
Unit Discharge (cfs/ft)

2

0

20 5 3
S————21.93 cfs/2 ft = 10.97 cfs]
Figure 12-21. Embankment protection details and rock sizing chart (adapted from Arapahoe County)

September 2017 Urban Drainage and Flood Control District 12-33
Urban Storm Drainage Criteria Manual Volume 2



Rip-Rap Calculation o B ERpTa e
Culvert 100-Year Outflow
Riprap Apron E1 7
Applicable Equations: / /
L, = (1/2tan@)(A/Y,-D) Equation 9-11 per USCDM __|§ 5 g y / v /’
A=QV Equation 9-12 per USDCM ~ 5 aﬂ/ / /
0 = tan™(1/(2*ExpansionFactor)) Equation 9-13 per USDCM E— 7 70 ,‘?/ n/// // L — -
W =2(L;tan0)+D Equation 9-14 per USDCM g 4 / R P g
T=2Dy Equation 9-15 per USDCM = s / ’/ /AT e
[ [ VN A
Assumptions § 2 / / v /j L~ s
Acceptable major event velocity is 5 ft/s due to HSG B soils ] // ///_// -~
Input parameters: é|/-
Description Variable Input Unit % A 2 3 4 5 & & 8
Width of the conduit (use diameter for circular conduits), D: 2.00 ft TAILWATER DEPTHVCONDULE HEIEHT, ¥4/D
HGL Elevation 6111.11 ft
Invert Elevation 6109.70 ft
Tailwater depth (ft), Y(I 141 ft Figure 9-35. Expansion factor for circular condwits
Expansion angle of the culvert flow e 0.07 radians 7
Design discharge (cfs)* Q: 20.00 cfs I~ / /
Froude Number F, 0.94 Subcritical /
Unitless Variables for Tables: ﬁ,& / @ /
For Figure 9-35 Qp* 3.54 2 a0 J;gf.’,‘f‘:" St
For Figure 9-35 YD 0.70 s iy P\
For Figure 9-33 Q/D'® 7.07 i * 22 /L fe )
For Figure 9-38 Y/D 0.70 / P -
Allowable non-eroding velocity in the downstream channel (ft/sec) V: 5 ft/lsec L] J'
Expansion Factor (Figure 9-35), 1/(2tan(B)) 6.75 — /I R E————— |
o() 2 4 Y4/ F; .8 10
Solve for:
Description Variable Output Unit $ik Do ifisiead o0 wiencver fide £ Sebartnitiodl i e bacrel,
1. Required area of flow at allowable velocity (ft) A 4.00 2
2 Length of Protection Lp: 565 ft Figure -38. Riprap erosion protection at circular conduit outlet (valid for Q/Dy << 6.0)
::p : :13(?;7 YNeOS RIPRAP DESIGNATION 13%4“\"_5:?52;5:;“ L\,',“Emsffmnﬂoékj Dug® (INCHES)
P ) 70 — 100 12
L,> 10D &F, > 6? No TvRE W $-3 g s
Lo 600 f — —
3. Width of downstream riprap protection w: 3.00 ft TYPE L w -7 2 9
4. Rip Rap Type (Figure 9-38) - L S -
5. Rip Rap Size (Figure 8-34) Dsp: 9 inches TIPE M 72:; - ‘Z',jﬁg :jé 12
Rip Rap Summary S Do 2 .
Length L 6.00 ft — ’
*Oey — MEAN ROCK SIZE
Width Wiin 3.00 ft
Size Dsp 9 inches Figure 8-34. Riprap and soil riprap placement and gradation (part 1 of 3)
Type - L-
Thickness T 18 inches




Cross Section for 2-FT Concrete Trickle Channel

Project Description

Friction Method Manning
Formula
Solve For Normal Depth
Input Data
Channel Slope 0.005 ft/ft Each forebay is the same size (116 CF volume), the maximum flow exiting a forebay

Normal Depth 1.9 in is at Forebay B and is .67cfs. Therefore a 2' wide x 6" tall concrete trickle channel
. Z will have capacity to convey the maximum released flows from each forebay on site
Discharge 0.67 cfs

0.70
0.60
0.50 ¢ ¢
0.40
0.30
EI.EI.'.I.

Elevation

0.10

0.00

-0.10

-0.20

0400 ' 0401 ' 0402
Station

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

Trickle Channel Calcs.fm8 Center [10.03.00.03]

5/19/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1
Watertown, CT 06795 USA +1-203-755-1666



Low Flow Channel Worksheet

Offsite Analysis for low flow
channel east of Sand Creek

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Channel Slope 0.009 ft/ft
Discharge 52.09 cfs
Section Definitions
Station Elevation
(ft) (ft)
0+00 2.50
0+30 2.00
0+34 0.00
0+40 0.00
0+44 2.00
0+54 3.00
0+64 4.00
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+00, 2.50) (0+64, 4.00) 0.060
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 22.9in
Roughness Coefficient 0.060
Elevation 1.91 ft
Elevation Range 0.0to 4.0 ft
Flow Area 18.7 ft2
Wetted Perimeter 14.5 ft
Hydraulic Radius 15.5in
Top Width 13.63 ft
Normal Depth 22.9in
Critical Depth 13.9in
Critical Slope 0.058 ft/ft
Velocity 2.78 ft/s
Velocity Head 0.12 ft
Specific Energy 2.03 ft
Froude Number 0.419
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Low Flow Channel Section - Offsite.fm8 Center [10.03.00.03]
5/19/2023 27 Siemon Company Drive Suite 200 W Page 1 of 2

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



Low Flow Channel Worksheet

Offsite Analysis for low flow
channel east of Sand Creek

Results
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0 in
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity 0.00 ft/s
Upstream Velocity 0.00 ft/s
Normal Depth 22.9in
Critical Depth 13.9in
Channel Slope 0.009 ft/ft
Critical Slope 0.058 ft/ft

Low Flow Channel Section - Offsite.fm8
5/19/2023

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

FlowMaster
[10.03.00.03]
Page 2 of 2




Low Flow Channel Section

Offsite Analysis for low flow
channel east of Sand Creek

Project Description

Friction Method Manning
Formula
Solve For Normal Depth
Input Data
Channel Slope 0.009 ft/ft
Normal Depth 22.9in
Discharge 52.09 cfs
4.00
3.50
3.00
- 2.50
2]
o
™ 2.00
bl
* 150
1.00
0.50
0.00
0+00 0420 0440 0+60
Station
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Low Flow Channel Section - Offsite.fm8 Center [10.03.00.03]
5/19/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

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




Master Development Drainage Plan (MDDP) Amendment / Final Drainage Report
July 31st, 2023
Westgate at Powers Filing No. 3 — Colorado Springs, CO

APPENDIX D — OPINION OF PROBABLE CONSTRUCTION COST
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Kimley»Horn

Kimley-Horn & Associates, Inc. Opinion of Probable Construction Cost
Client: Realsource Properties, LLC Date: 2/7/2023
Project: Westgate Apartments Prepared By: JWM
KHA No.: 1962170000 Checked By: MOH
[ No: Sheet: 10f2 Il

This OPC is not intended for basing financial decisions, or securing funding. Review all notes and assumptions. Since Kimley-Horn & Associates, Inc. has no control over
the cost of labor, materials, equipment, or services furnished by others, or over methods of determining price, or over competitive bidding or market conditions, any and all
opinions as to the cost herein, including but not limited to opinions as to the costs of construction materials, shall be made on the basis of experience and best available
data. Kimley-Horn & Associates, Inc. cannot and does not guarantee that proposals, bids, or actual costs will not vary from the opinions on costs shown herein. The total
costs and other numbers in this Opinion of Probable Cost have been rounded.

Item No. Item Description Quantity  Unit Unit Price Item Cost
Private Storm Sewer (Non-Reimbursable)
1 10' Type R Storm Sewer Inlet 3 EA $8,000.00 $24,000
2 15' Type R Storm Sewer Inlet 3 EA $12,000.00 $36,000
3 30" Nyloplast Standard Grate Inlet - Circular 5 EA $1,800.00 $9,000
4 5' Type Il Manhole 10 EA $4,500.00 $45,000
5 18" PVC Storm Sewer 738 LF $40.00 $29,520
6 24" PVC Storm Sewer 1,047 LF $60.00 $62,820
7 30" PVC Storm Sewer 1,247 LF $75.00 $93,525
Subtotal: $299,865
Contingency (%,+/-) 10% $29,987
[Project Total: $329,852

Basis for Cost Projection:

[C]  No Design Completed
[C]  preliminary Design
Final Design

Design Engineer:

Mitchell O. Hess
Registered Professional Engineer, State of Colorado No. 53916



Kimley»Horn

Kimley-Horn & Associates, Inc.

Opinion of Probable Construction Cost

Client: Realsource Properties, LLC
Project: Westgate Apartments
KHA No.: 1962170000

Date:

Prepared By:
Checked By:

2/7/2023
JWM
MOH

[ No:

Sheet:

This OPC is not intended for basing financial decisions, or securing funding. Review all notes and assumptions. Since Kimley-Horn & Associates, Inc. has no control over
the cost of labor, materials, equipment, or services furnished by others, or over methods of determining price, or over competitive bidding or market conditions, any and all
opinions as to the cost herein, including but not limited to opinions as to the costs of construction materials, shall be made on the basis of experience and best available
data. Kimley-Horn & Associates, Inc. cannot and does not guarantee that proposals, bids, or actual costs will not vary from the opinions on costs shown herein. The total

costs and other numbers in this Opinion of Probable Cost have been rounded.

Basis for Cost Projection:

[C]  No Design Completed
[C]  preliminary Design
Final Design

Item No. Item Description Quantity  Unit Unit Price Item Cost
Private Permanent Control Measures (Non-Reimbursable)

1 3/4" Fractured Face Granite Mixed w/Class 5 Roadbase 7,000 CF $12.00 $84,000
2 Concrete Trickle Channel 611 SF $15.00 $9,165
3 24" RCP outlet pipe 460 LF $75.00 $34,500
4 5' Type Il Manhole 1 EA $4,500.00 $4,500
5 Outlet Structure 1 EA $5,000.00 $5,000
6 Type L Riprap - Emergency Overflow 14| Ton $2,500.00 $33,750
7 Concrete Forebay 3 EA $3,000.00 $9,000
8 24" Flared End Section 2 EA $2,500.00 $5,000
Subtotal: $184,915

Contingency (%,+/-) 10% $18,492

[Project Total: $203,407

Design Engineer:

Mitchell O. Hess

Registered Professional Engineer, State of Colorado No. 53916
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LEGEND
A = BASIN DESIGNATION
A B = AREA (ACRES)
5 |.c C = 100—YR DESIGN STORM
° RUNOFF (CFS)
D = 100—YR RUNOFF COEFFICIENT
A # = DESIGN POINT

XXXX
XXXX

DRAINAGE SUB—BASIN BOUNDARY
EXISTING MAJOR CONTOUR
EXISTING MINOR CONTOUR
EXISTING MAJOR CONTOUR
EXISTING MINOR CONTOUR
PROPERTY LINE

BUILDING SETBACK

LANDSCAPE SETBACK
LIMITS OF DISTURBANCE

PROPOSED STORM SEWER

EXISTING 8" WATER LINE

EXISTING 8" SANITARY SEWER LINE
EXISTING UNDERGROUND ELECTRIC LINE

EXISTING OVERHEAD ELECTRIC LINE
EXISTING FIBER OPTIC LINE
EXISTING GAS LINE

EXISTING UTILITY ESMT

EXISTING STORM SEWER

PROPOSED DRAINAGE ARROW
EXISTING DRAINAGE ARROW

PROPOSED LANDSCAPING

PROPOSED CONCRETE

PROPOSED ASPHALT PAVING

PROPOSED SLOTTED CURB AND GUTTER

KEYNOTE LEGEND

COLORADO SPRINGS GENERAL NOTES

SPRINGS STANDARD DRAWNG 68 "
SPRINGS STANDARD DRAWNG D-7 "
PROPOSED 4 WIDE CONCRETE V—GUTTER

PROPOSED RETAINING WALL

PROP. ROOF DRAIN CONNECTION (PER NOTE 4)

IE' PROPOSED 5 CONCRETE SIDEWALK

PROPOSED 6 CONCRETE SIDEWALK

STRUCTURE TABLE

NAME: DETAILS

INLET P1 PR. PRIVATE 10" TYPE R INLET
INLET P2  PR. PRIVATE NYLOPLAST 30" STANDARD GRATE INLET
INLET P3 PR. PRIVATE 10" TYPE R INLET
INLET P4  PR. PRIVATE NYLOPLAST 30" STANDARD GRATE INLET
INLET PS PR. PRIVATE 10" TYPE R INLET
INLET P6 PR. PRIVATE 15" TYPE R INLET
INLET P7  PR. PRIVATE NYLOPLAST 30" STANDARD GRATE INLET
INLET P8  PR. PRIVATE NYLOPLAST 30" STANDARD GRATE INLET
INLET P9 PR. PRIVATE 15" TYPE R INLET
INLET P10 PR. PRIVATE 15" TYPE R INLET
INLET P11 PR. PRIVATE NYLOPLAST 30" STANDARD GRATE INLET
STMH-—W1 PR. PRIVATE 5 STORM SEWER MANHOLE
STMH—-W2 PR. PRIVATE 5 STORM SEWER MANHOLE
STMH—-W3 PR. PRIVATE 5 STORM SEWER MANHOLE
STMH-W4 PR. PRIVATE 5 STORM SEWER MANHOLE
STMH—-W5 PR. PRIVATE 5 STORM SEWER MANHOLE
STMH—-W6 PR. PRIVATE 5 STORM SEWER MANHOLE
STMH—-W7 PR. PRIVATE 5 STORM SEWER MANHOLE
STMH—-W8 PR. PRIVATE 5 STORM SEWER MANHOLE
STMH—-W9 PR. PRIVATE 5 STORM SEWER MANHOLE
STMH-W10 PR. PRIVATE 5 STORM SEWER MANHOLE
STMH—W11 PR. PRIVATE 5 STORM SEWER MANHOLE

1.

WESTGATE APARTMENTS

PROPOSED DRAINAGE EXHIBIT

THESE DETAILED PLANS AND SPECIFICATIONS WERE PREPARED UNDER MY DIRECTION AND

SUPERVISION. SAID DETAILED PLANS AND SPECIFICATIONS HAVE BEEN PREPARED ACCORDING TO THE

ESTABLISHED CRITERIA FOR DETAILED DRAINAGE PLANS AND SPECIFICATIONS, AND SAID DETAILED
PLANS AND SPECIFICATIONS ARE IN CONFORMITY WITH THE MASTER PLAN OF THE DRAINAGE BASIN.
SAID DETAILED DRAINAGE PLANS AND SPECIFICATIONS MEET THE PURPOSES FOR WHICH THE

PARTICULAR DRAINAGE FACILITY(S) IS DESIGNED.

| ACCEPT RESPONSIBILITY FOR ANY LIABILITY

CAUSED BY ANY NEGLIGENT ACTS, ERRORS OR OMMISSIONS ON MY PART IN PREPARATION OF THE
DETAILED DRAINAGE PLANS AND SPECIFICATIONS.

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

NOTES

1. ALL PR. STORMWATER INFRASTRUCTURE DEPICTED ON THESE PLANS IS TO BE PRIVATELY OWNED
AND MAINTAINED UNLESS OTHERWISE NOTED.

2. ALL PR. CURB & GUTTER IS TYPE 2 PER COLORADO SPRINGS STANDARD DETAIL 6B UNLESS
OTHERWISE NOTED.

3. ALL PROPOSED STORM SEWER IS PRIVATE RCP UNLESS NOTED OTHERWISE NOTED.

4, ROOF DRAIN CONNECTION SIZING AS FOLLOWS:

4.1, 1—4 ROOF DRAIN DOWNSPOUTS — 6" PVC
4.2. 5-—8 ROOF DRAIN DOWNSPOUTS — 8” PVC
4.3. 8+ ROOF DRAIN DOWNSPOUTS — 12" PVC
/ i .
I L-------------------------------------------' aw,
I B EE
SUMMARY - PROPOSED RUNOFF TABLE
DESIGN BASIN BASIN AREA | DIRECT5-YR | DIRECT100-YR | CUM.5-YR | CUM.100-YR | BASIN |100-YR RUNOFF
POINT | DESIGNATION | (ACRES) |RUNOFF (CFS)| RUNOFF (CFS) | RUNOFF (CFS) | RUNOFF (CFS) |IMP. (%) COEF.
1 P1 6.86 11.78 28.07 0.00 0.00 42.9% 0.61
2 P2 1.14 3.39 6.72 0.00 0.00 71.9% 0.78
3 P3 1.67 5.39 10.15 0.00 0.00 84.7% 0.86
4 P4 0.68 0.55 2.42 0.00 0.00 9.4% 0.41
5 PS5 0.49 0.23 1.53 0.00 0.00 1.1% 0.36
6 P6 1.45 4.71 9.14 0.00 0.00 76.4% 0.82
7 P7 0.90 3.55 6.70 0.00 0.00 83.7% 0.86
8 P8 0.82 0.43 2.11 0.00 0.00 6.3% 0.39
9 P9 0.77 0.63 2.74 0.00 0.00 9.3% 0.41
R1 R1 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R2 R2 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R3 R3 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R4 R4 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
RS RS 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R6 R6 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R7 R7 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R8 R8 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R9 R9 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R10 R10 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R11 R11 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R12 R12 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R13 R13 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R14 R14 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R15 R15 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R16 R16 0.07 0.26 0.48 0.00 0.00 90.0% 0.81
R17 R17 0.17 0.63 1.18 0.00 0.00 90.0% 0.81
OF1 OF1 0.99 0.52 2.62 0.00 0.00 5.8% 0.39
OF2 OF2 0.74 0.31 2.25 0.00 0.00 0.1% 0.35
0s1 051 1.20 0.41 5.39 0.00 0.00 0.0% 0.35
Pond N Total 21.25 45.17 104.56 0.00 0.00 49.2% 0.63
10 P10 1.52 1.23 4.52 0.00 0.00 14.7% 0.44
11 P11 2.58 4.82 11.02 0.00 0.00 47.5% 0.64
12 P12 1.41 4.50 8.73 0.00 0.00 76.5% 0.81
13 P13 0.60 0.45 1.88 0.00 0.00 10.4% 0.41
R18 R18 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R19 R19 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R20 R20 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
R21 R21 0.22 0.83 1.54 0.00 0.00 90.0% 0.81
OF3 OF3 0.40 1.12 2.40 0.00 0.00 57.0% 0.70
OF4 OF4 0.29 0.10 0.71 0.00 0.00 0.0% 0.35
Pond S Total 7.66 15.51 35.40 0.00 0.00 47.0% 0.63
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LEGEND WESTGATE APARTMENTS

7 N

BASIN DESIGNATION PROPOSED DRAINAGE EXH'BIT

~e= Kimley»Horn

A = C 2023 KIMLEY—HORN AND ASSOCIATES, INC.
A B = AREA (ACRES) 2 NORTH NEVADA AVENUE, SUITE 900
B[S C = ;2%?\1?):‘!5 E)CEFSSK)BN STORM COLORADO SPRINGS, COLORADO 80903 (719) 453—0180
D = 100—YR RUNOFF COEFFICIENT
A # = DESIGN POINT
VN NS
——————————— DRAINAGE SUB—BASIN BOUNDARY JSIMH _— W3 :
EXISTING MAJOR CONTOUR - : -
__________________ N —— TC\,\\,\NE_
EXISTNG MINOR CONTOUR T T T T T e e e e e \\ == \\A ’W
XXXX —— EXISTING MAJOR CONTOUR VACANT LAND \ Wor
XXXX ———— EXISTING MINOR CONTOUR ST%@E%ELLE ’\l‘r\?véﬁjgﬁ%ofm \\
, PROP. F
- = =———— PROPERTY LINE \ OREBA 4
BUILDING SETBACK \\ ‘ g
- — LANDSCAPE SETBACK PROPOSED 14" WIDE TRAPEZOIDAL \ 4 Xy
- e e | MITS OF DISTURBANCE - GRASS—LINED SWALE — POND N SWALE W= : gg
SROPOSED STORM SEWER (6" SWALE BOTTOM, 4:1 SIDE SLOPES) ¥ ¥ _v—=—*1% 50
— ¥ NQ \ vN\v v v v v ; PROPOSED 4
N (o > —" o S T Vv vZeTv Y Ly v \v + - v ]| - MAINTENANCE 2
EXISTING 8” SANITARY SEWER LINE A A NG - L AN N S ) o[ vl N T v AT - (12—FT WDE) & #| O-71 AC=FT REQD 30
EXISTING UNDERGROUND ELECTRIC LINE GARACE 3 GARACE 2 7 | N v R QLT
N y \ V. : : v - v‘_w':” v Y :
EXISTING OVERHEAD ELECTRIC LINE < <—7—7 7——7?—b7— e ‘ »(o ' LY
1 / 1 T
EXISTING FIBER OPTIC LINE A f/ /_. PROP. OUTLETTH \
EXISTING GAS LINE . <X ’_ 1. | / 7 9 STRUCTURE | K M w
\ MAINTENANCE b A TSI AR Y YT AT | N - Fl% %4 Ve /
EXISTING UTILITY ESMT N N > v v o ——— 5 E Oumn - PROPOSED EMERGENCY % )
EXISTING STORM SEWER N XN il = - /RI7N % SPILLWAY (20—FT WIDE) 3% '
v v v v v v v .8628'07 ~4 ‘\ | 40 _ A
— PROPOSED DRAINAGE ARROW e WY /= AR | . @ SEE W/ TYPE VL RIP ;gfv s
T 1 Vv 7Y ****:v;‘;; | ) — va*v*w*
v v PROPOSED LANDSCAPING N A UV = memeire | NRc &
1. THESE DETAILED PLANS AND SPECIFICATIONS WERE PREPARED UNDER MY DIRECTION AND R T e o oo o | I ouz OF4\1
SUPERVISION. SAID DETAILED PLANS AND SPECIFICATIONS HAVE BEEN PREPARED ACCORDING TO THE e = S . =39~ 1| 72905 o
PROPOSED CONCRETE ESTABLISHED CRITERIA FOR DETAILED DRAINAGE PLANS AND SPECIFICATIONS, AND SAID DETAILED = o Q o LTS 3
PLANS AND SPECIFICATIONS ARE IN CONFORMITY WITH THE MASTER PLAN OF THE DRAINAGE BASIN. = Sg 3 [}* 4l
SAID DETAILED DRAINAGE PLANS AND SPECIFICATIONS MEET THE PURPOSES FOR WHICH THE = %O el
PROPOSED ASPHALT PAVING PARTICULAR DRAINAGE FACILITY(S) IS DESIGNED. | ACCEPT RESPONSIBILITY FOR ANY LIABILITY = v 04" RCP FLARED END
CAUSED BY ANY NEGLIGENT ACTS, ERRORS OR OMMISSIONS ON MY PART IN PREPARATION OF THE o R™ L / SECTION. TO TIE INTO
DETAILED DRAINAGE PLANS AND SPECIFICATIONS. 'E;U vl THE RIPI,?AP DROP
2. PLAN REVIEW BY CITY OF COLORADO SPRINGS IS PROVIDED ONLY FOR GENERAL CONFORMANCE WITH - ", **/” STRUCTURE WITHIN SAND
KEYNOTE LEGEND DESIGN CRITERIA. THE CITY OF COLORADO SPRINGS IS NOT RESPONSIBLE FOR THE ACCURACY AND Y OREEK (EAST FORK)
ADEQUACY OF THE DESIGN, DIMENSIONS, AND/OR ELEVATIONS WHICH SHALL BE CONFIRMED AT THE Y )
PROPOSED TYPE 2 CURB AND GUTTER PER COLORADO JOB SITE. THE CITY OF COLORADO SPRINGS, THROUGH APPROVAL OF THIS DOCUMENT, ASSUMES NO v
SPRINGS STANDARD DRAWING 6B RESPONSIBILITY FOR COMPLETENESS AND/OR ACCURACY OF THIS DOCUMENT. |* Y
PROPOSED ACCESS WITH CROSSPAN PER COLORADO V
SPRINGS STANDARD DRAWING D—-7 NOTES »
PROPOSED 4" WIDE CONCRETE V—GUTTER r
1. ALL PR. STORMWATER INFRASTRUCTURE DEPICTED ON THESE PLANS IS TO BE PRIVATELY OWNED
PROPOSED RETAINING WALL AND MAINTAINED UNLESS OTHERWISE NOTED.
2. ALL PR. CURB & GUTTER IS TYPE 2 PER COLORADO SPRINGS STANDARD DETAIL 6B UNLESS ﬂ
PROP. ROOF DRAIN CONNECTION (PER NOTE 4) OTHERWISE NOTED.
’ 3. ALL PROPOSED STORM SEWER IS PRIVATE RCP UNLESS NOTED OTHERWISE NOTED. <
@ PROPOSED 5 CONCRETE SIDEWALK 4. ROOF DRAIN CONNECTION SIZING AS FOLLOWS: %‘Y}g
, 41. 1—4 ROOF DRAIN DOWNSPOUTS — 6" PVC %\%4
PROPOSED 6 CONCRETE SIDEWALK 4.2. 5—8 ROOF DRAIN DOWNSPOUTS — 8” PVC A%
4.3. 8+ ROOF DRAIN DOWNSPOUTS — 12" PVC 93%7%\
PR d ~N
STRUCTURE TABLE : ’%B% o
P Yy N ,- A/ AV v\ %%O ~ 1
NAME: DETAILS SUMMARY - PROPOSED RUNOFF TABLE : %08 N/ o7 R\ N , v e \é’
DESIGN BASIN BASIN AREA | DIRECT 5-YR | DIRECT 100-YR | CUM.5-YR | CUM.100-YR | BASIN |100-YR RUNOFF | BUILDING 3 \ \ ((o% &,
INLET P1 PR. PRIVATE 10’ TYPE R INLET POINT |DESIGNATION| (ACRES) |RUNOFF (CFS)| RUNOFF (CFS) | RUNOFF (CFS)| RUNOFF (CFS) [IMP. (%) COEF. | o ,\Q7Qf_o4;§-
1 P1 6.86 11.78 28.07 0.00 0.00 42.9% 0.61 @é‘/é—"
INLET P2 PR. PRIVATE NYLOPLAST 30" STANDARD GRATE INLET 2 P2 1.14 3.39 6.72 0.00 0.00 71.9% 0.78 — /S_QOQ
3 P3 1.67 5.39 10.15 0.00 0.00 84.7% 0.86 2208y ¥ AS
INLET P3 PR. PRIVATE 10’ TYPE R INLET 4 P4 0.68 0.55 2.42 0.00 0.00 9.4% 0.41 D =7 Q/vg’)
5 P5 0.49 0.23 1.53 0.00 0.00 1.1% 0.36 N BUILDING 2 RS <
INLET P4  PR. PRIVATE NYLOPLAST 30" STANDARD GRATE INLET 6 P6 1.45 4.71 9.14 0.00 0.00 76.4% 0.82 > (//)\Q
7 P7 0.90 3.55 6.70 0.00 0.00 83.7% 0.86 &
INLET P5 PR. PRIVATE 10" TYPE R INLET 8 P8 0.82 0.43 2.11 0.00 0.00 6.3% 0.39
9 P9 0.77 0.63 2.74 0.00 0.00 9.3% 0.41
INLET P6 PR. PRIVATE 15" TYPE R INLET R1 R1 0.22 0.83 1.54 0.00 0.00 90.0% 0.81 v
R2 R2 0.22 0.83 1.54 0.00 0.00 90.0% 0.81 .
INLET P7  PR. PRIVATE NYLOPLAST 30" STANDARD GRATE INLET R3 R3 0.22 0.83 1.54 0.00 0.00 90.0% 0.81 / Y
R4 R4 0.22 0.83 1.54 0.00 0.00 90.0% 0.81 v v v~ X 1 v 9% -
INLET P8 PR. PRIVATE NYLOPLAST 30" STANDARD GRATE INLET R5 R5 0.22 0.83 1.54 0.00 0.00 90.0% 0.81 v S Z o T
R6 R6 0.22 0.83 1.54 0.00 0.00 90.0% 0.81 - / ASTMH — W10 56772.7 : IRVE
INLET P9 PR. PRIVATE 15" TYPE R INLET R7 R7 0.22 0.83 1.54 0.00 0.00 90.0% 0.81 _— k 7 7 ;26 S AT U,
RS RS 0.22 0.83 1.54 0.00 0.00 90.0% 0.81 15 “ Ao, 'NLF-T N y
INLET P10 PR. PRIVATE 15 TYPE R INLET R9 R9 0.22 0.83 1.54 0.00 0.00 90.0% 0.81 suiome 1 K 4 O /N AN LT STREAMSIDE OUTER BUFFER
R10 R10 0.22 0.83 1.54 0.00 0.00 90.0% 0.81 - AP v ¢ 2700 ROR/ Ry v
INLET P11 PR. PRIVATE NYLOPLAST 30" STANDARD GRATE INLET R11 R11 0.22 0.83 1.54 0.00 0.00 90.0% 081 — ST vt o ML g STMH = WA *
R12 R12 0.22 0.83 1.54 0.00 0.00 90.0% 0.81 ‘ JC T » > - STREAMSIDE INNER BUFFER
STMH=—W1 PR. PRIVATE 5 STORM SEWER MANHOLE R13 R13 0.22 0.83 1.54 0.00 0.00 90.0% 0.81 \\ v ~ "\\/ ) A - AN d
R14 R14 0.22 0.83 1.54 0.00 0.00 90.0% 0.81 &, © 1 e126/P12
; R15 R15 0.22 0.83 1.54 0.00 0.00 90.0% 0.81 - N 2
STMH—W2 PR. PRIVATE 5 STORM SEWER MANHOLE R1e Rle 007 06 048 0.00 0.00 90.0% 081 © —— =\ 4 8.13 fre \,\EEﬂ
' : : : ; - ' | ‘ NLET P10 ° -—
STMH—W3 PR. PRIVATE 5 STORM SEWER MANHOLE R17 R17 0.17 0.63 1.18 0.00 0.00 90.0% 0.81 | \JIf+ GARAGE 6 v Porace's , . —
OF1 OF1 0.99 0.52 2.62 0.00 0.00 5.8% 0.39 = NE — 2
B , OF2 OF2 0.74 031 2.25 0.00 0.00 0.1% 0.35 . WATCH "R\ - SRR
STMH-W4 PR. PRIVATE 5" STORM SEWER MANHOLE 0s1 0s1 1.20 0.41 5.39 0.00 0.00 0.0% 0.35 - We SRR W
, Pond N Total 21.25 4517 104.56 0.00 0.00 49.2% 0.63 - STMH — Wer, | %307 RCP
STMH—W5 PR. PRIVATE 5 STORM SEWER MANHOLE LOT 1, BLK 1, GOLDEN ACRES ‘ T\ v (
, 10 P10 1.52 1.23 4.52 0.00 0.00 14.7% 0.44 MOBILE HOME PARK Pl PaX\, v 177 P10\ Y
STMH—W6 PR. PRIVATE 5 STORM SEWER MANHOLE 1 P11 558 i 1103 1 e gy 0.64 (5148 AIRPORT ROAD) PROP. FOREBAY D53 152fA2) V|
12 P12 1.41 4.50 8.73 0.00 0.00 76.5% 0.81 PARCEL NO. 6413301012 WAV UIN - 4
STMH—W7 PR. PRIVATE 5 STORM SEWER MANHOLE 13 P13 0.60 0.45 188 0.00 0.00 10.4% 041 CANYON RIDGE MHC LLC | 29
R18 R18 0.22 0.83 1.54 0.00 0.00 90.0% 0.81 =1 9\-&\'5 ! (&"v : "
STMH—W8 PR. PRIVATE 5° STORM SEWER MANHOLE R19 R19 0.22 0.83 1.54 0.00 0.00 90.0% 0.81 2l 6_._.;.; | . ‘:B “\ :Z>§
R20 R20 0.22 0.83 1.54 0.00 0.00 90.0% 0.81 M ] A1k Shd
STMH-—W9 PR. PRIVATE 5° STORM SEWER MANHOLE R21 R21 0.22 0.83 1.54 0.00 0.00 90.0% 0.81 LT He ok
OF3 OF3 0.40 1.12 2.40 0.00 0.00 57.0% 0.70 M n
STMH—W10 PR. PRIVATE 5 STORM SEWER MANHOLE OF4 OF4 0.29 0.10 0.71 AL 0.00 0.0% 0.35 BUEEN ‘ <
Pond S Total 7.66 15.51 35.40 0.00 0.00 47.0% 0.63 o i
STMH—W11 PR. PRIVATE 5 STORM SEWER MANHOLE el /
RSRTAN N b v
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© 2023 KIMLEY—HORN AND ASSOCIATES, INC.
2 NORTH NEVADA AVENUE, SUITE 900

COLORADO SPRINGS, COLORADO 80903 (719) 453—0180

WESTGATE APARTMENTS
GREEN INFRASTRUCTURE EXHIBIT

. LEGEND
PROPOSED EMERGENCY = ——= « ~ o
| SPILLWAY (35—FT WIDE) DT Y —— _-—
100—YEAR FEMA / a2y AR SO - — eva— - S 1
FLOODPLAIN / ——~ ~ : ~ ) ———— T
& — = POND N > —— — — —— T ——— GREEN INFRASTRUCTURE REGION
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Master Development Drainage Plan (MDDP) - April 30, 2012

Based on the limited drainage capacity downstream of the southwest corner of the
property, developed drainage within Basin C will be routed northwesterly through EDB
#C4 prior to discharge to the main channel of Sand Creek. As such, developed flows
exiting the property at Design Point #2 will be negligible. Runoff from Basins C1-C4
will combine at Design Point #3, with developed peak flows calculated as Qs = 48.8 cfs
and Q0= 94.0 cfs.

A drainage channel will be constructed along the north boundary of Basin C3 to intercept
and convey historic off-site flows from Basin OC1 westerly to the Sand Creek main
channel.

C. Comparison of Developed to Historic Discharges

Based on the hydrologic calculations in Appendix C, the total developed flows from the site will
exceed historic flows from the parcel. Due to the increased impervious areas in the developed site,
the total undetained flow from the site would be significantly higher than the historic flow. In
accordance with the Sand Creek DBPS, the increase in developed flows for the overall basin will be
mitigated by regional stormwater detention ponds. The comparison of developed to historic
discharges at key design points is summarized as follows:

Historic Flow Developed Flow
Design | Area Qs Q0 | Area | Qs Q00 | Comparison of Developed to
Point e . o °

4 . . 0
13.0 5.5 14.1 (decrease / re-directed to DP3)
3 26.6 20.9 46.7 234 | 48.8 94.0 {233% /201% (increase)

D. Stormwater Quality

According to Colorado Springs drainage criteria, a combination of stormwater quality detention
facilities, including extended detention basins (EDB), retention ponds (RP), and porous landscape
detention (PLD) areas, will be provided within the site for stormwater quality enhancement
purposes. The proposed extended detention basins and landscape detention areas will be sized to
slowly release the “water quality capture volume,” and these facilities will be designed to meet City
of Colorado Springs Volume 2 stormwater quality criteria. Preliminary sizing parameters for the
proposed detention basins are detailed in Appendix E. The preliminary program of permanent
stormwater quality BMP”’s is summarized as follows:

J:\jpsprojects\020501 .airport-powers\Admin\mddp.westgate.0412.doc 9



Master Development Drainage Plan (MDDP) - April 30, 2012

The proposed development will include construction of the following regional dramage facilities
identified in the approved DBPS:

¢ Riprap Bank Lining along Sand Creek Center Tributary Channel

e Drop Structures within Sand Creek Center Tributary Channel

e Multiple box culvert crossing Sand Creek Center Tributary Channel at Westgate Road (to
be proposed for consideration as regional drainage improvement)

Costs for these regional drainage facilities should be eligible for reimbursement through the City
of Colorado Springs drainage basin fee system. According to the preliminary cost estimate in
Appendix F, the costs for regional drainage improvements are anticipated to exceed the drainage
basin fee obligation for the project. As a result, the developer should be eligible for
reimbursement of actual drainage improvement costs in excess of the drainage fee requirements.

In conjunction with development of this site, the 2-acre parcel located at the northwest corner of the
property (EPC Parcel No. 64133-00-022, as shown on Figure EX1) within the main channel of
Sand Creek will be dedicated to the City. Additionally, the adjoining area at the northwest corner
of the Phase 2 apartment site will also be dedicated to the City as a drainage, trail, and utility tract.

VII. PHASING PLAN

The proposed phasing plan will depend on market conditions, but is generally anticipated to begin
with development of the proposed multi-family and retail areas in the southeastern part of the
master plan area, along the west side of the re-aligned Troy Hill Road alignment. Phase 1 will also
include the east side of the proposed apartment complex in the northwest part of the site. Phase 2
will include development of the balance of the apartment complex area on the west side of the
northwest part of the property.

Future phases are anticipated to include the proposed retail development areas along the east side of
the re-aligned Troy Hill Road, as well as the proposed office areas on the north side of the
roundabout.

The proposed re-alignment of the Sand Creek Center Tributary Channel will be completed with the
initial phase of development, in conjunction with processing of a FEMA Letter of Map Revision to
revise floodplain limits in this area. Phase 1 will also include the proposed re-alignment of Troy
Hill Road, new roundabout, and re-configuration of the Airport Road intersection to align with
Airport Creek Point.

Phase 1 will also include construction of the proposed box culvert crossing the Sand Creek Center
Tributary Channel and extension of the new northwest collector roadway to the northern property
boundary, providing access to the northwesterly apartment complex.

J\ipsprojects\020501.airport-powers\Admin\mddp. westgate.0412.doc 13



Master Development Drainage Plan (MDDP) - April 30, 2012

Based on the anticipated development-phasing plan, the proposed phasing plan for major
infrastructure improvements is summarized as follows:

Phase Major Infrastructure Improvements

1 Sand Creek Center Tributary Channel Re-Alignment & LOMR
(Airport Road northeast to Phase 1 channel limit)

Troy Hill Road Re-Alignment and Roundabout

Storm Sewer Al, A2

EDB #Al

NW Collector Road (from roundabout NW to north boundary)

Box Culvert A8 crossing Sand Creek Center Tributary Channel

RP #A7

EDB #C4 (with temporary drainage channels from apt. site to EDB)
2 Storm Sewer C1, C2, C3

3 Sand Creek Center Tributary Channel (from Phase 1 limit to Troy Hill Road)
EDB #A2, EDB #A3

PLD #A4, PLD #A5, PLD #A6

Storm Sewer A4

VII. MAINTENANCE

All proposed road and drainage construction within the Westgate at Powers development will be
performed to City of Colorado Springs Standards and Specifications. Roads and major drainage
facilities within the public right-of-way will be maintained by the City of Colorado Springs upon
final acceptance of these facilities after the warranty period. The Property Owners Association
will maintain private storm sewer facilities and stormwater detention ponds within the private
commercial development sites and proposed open space areas.

IX. SUMMARY

The Westgate at Powers is a proposed master plan consisting of a mix of commercial, retail,
office, and multi-family apartment land uses at the northwest corner of Airport Road and Troy
Hill Road. The proposed drainage patterns for the project will remain consistent with historic
conditions and the overall drainage plan for this area. New drainage facilities constructed to City
of Colorado Springs standards will safely convey developed runoff to adequate outfalls.

The development will include public street and drainage improvements within the site, re-
alignment of the Sand Creek Center Tributary drainage channel, re-alignment of Troy Hill Road,
and extension of Westgate Road through the site. Developed flows from the proposed site will
be routed through on-site extended detention basins and porous landscape detention areas for
stormwater quality purposes. Construction of the proposed stormwater facilities, in conjunction
with proper erosion control practices during construction, will ensure that this developed site will
not adversely affect downstream or surrounding areas.

J:\jpsprojects\020501 .airport-powers\Admin\mddp. westgate.0412.doc 14



Channel Design Report for Westgate at Powers Sand Creek Center Tributary Channel - March 28, 2018

The following table provides a comparison of channel design parameters for the existing
upstream and downstream reaches of the Sand Creek Center Tributary Channel, along with
the proposed channel design parameters:

Design Parameter Upstream Reach Proposed Project | Downstream Reach
(East of Troy Hill | Reach (Troy Hill | (South of Airport
Road) Rd. to Airport Rd.) | Road)

Channdl Section Natural sand bottom | Natural sand bottom | Natural sand bottom
w/ 100-yr RRsides | w/ 100-yr RRsides | w/ 100-yr RR sides

Longitudinal Slope | 0.668% 0.6% 0.91-1.0%

Bottom Width 50 50’ 25-30°

Side Slope 251 31 <31

E. Major Drop Structure Components/ Attributes

The project will include a series of drop structures for channel bed stabilization. The Sand
Creek DBPS recommended a series of drop structures to stabilize this segment of the Sand
Creek Center Tributary Channel, with a recommended longitudinal dope of 0.6 percent.
The proposed channel profile has been designed to maintain the recommended maximum
design dope of 0.6 percent, which is consistent with the DBPS aswell asDCM Table 12-6.

The channel improvements both upstream and downstream of this reach were designed with
vertical drop structure details, and the existing structures are in stable condition and appear
to be functioning properly.

Drop structures for this project have been designed as “Grouted Sloping Boulder (GSB)”
drops per current drainage criteria, with design parameters summarized as follows:

Drop Structures provided to maintain a maximum longitudina S’ope of 0.6
percent (5 drop structures provided between Airport Road and Troy Hill
Road)
Cutoff walls provided at crest of each drop structure
Riprap aprons upstream and downstream of GSB per UDFCD guidelines
(Table 9-1)
Unit Discharge Calculation:

o Bottom Width = 50’
100-Yr Flow = 1,960 cfs
100-Yr Flow Depth = 4.0’
100-Yr Flow Area= 251.2 <f
Calculated Flow in Rectangular Section over BW = (50°'W * 4.0’D) =
200.0 SF
Percentage of Flow over BW = (200.0 sf / 251.2 sf) = 79.6%
Unit Flow over BW = (79.6% * 1,960 cfs) = 1,560.2 cfs

o0 Unit Discharge = (1,560.2 cfs/ 50 ft) = 31.2 cfg/ft

Basin Length (Lb) = 20" per USDCM Figure 9-1

- Boulder Size = B30 per USDCM Figure 9-1 |

o O 0o

o O

J\020501.airport M P\Admin\Drainage\channel-dsn-rpt-westgate-0318.doc 10



Final Drainage Report for Westgate at Powers Phase 1 - March 28, 2018
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Final Drainage Report for Westgate at Powers Phase 1 - March 28, 2018

Basin A7 (1.2 acres) comprises the proposed office/retail area lying on the north side of
the proposed Sand Creek Center Tributary Channel, east of the proposed Joystone Drive
extension. The developed drainage plan for Basin A7 includes a porous landscape
detention area (PLD #A7) for stormwater quality treatment within this development area.
Flows from these PLD facilities will discharge into the adjoining drainage channel.
Developed flows from Basin A7 flow to Design Point #A 7, with peak flows calculated as
Qs=3.6 cfsand Qio0= 7.2 cfs.

On the north side of Basin A7, Off-site Basin OA2 flows southerly to the Sand Creek
Center Tributary Channel, with peak flows at Design Point OA2 calculated as Qs = 6.0
cfsand Q100 = 15.7 cfs.

Basin A8 (2.0 acres) comprises the public roadway area aong Joystone Drive extending
northwest of the Sand Creek Center Tributary Channel. The roadway drainage will be
conveyed by curb and gutter to Inlets A8.1 and A8.2 (Public 5° Type D10R) located at
the sump in the road profile, and Storm Sewer A8.1-A8.2 will convey these flows into
Detention Pond A6. Developed flows from Basin A8 drain to Design Point #A8, with
peak flows calculated as Qs = 6.4 cfs and Qo0 = 12.2 cfs.

Developed on-site flows from Basins A6-A8 and Basin OA2 combine at Design Point
#A6a, with peak flows calculated as Qs = 45.3 cfs and Q100 = 94.0 cfs. Detention Pond
A6 will provide full-spectrum stormwater detention for the combined flow from Basins
A6-A8.

Basin A9 (Pond A9)

Basin A9 (6.3 acres) comprises the eastern fringe of the proposed apartment area planned
for the northwest part of the Westgate at Powers site. Surface runoff from Basin A9 will
be conveyed southeasterly by sheet flow and curb and gutter to storm inletsin the local
street system serving thisarea. The storm sewer system will intercept surface flows and
convey developed runoff to the proposed Detention Basin A9, which will discharge into
the Sand Creek Center Tributary Channel. Developed flows from Basin A9 flow to
Design Point #A9 (see Sh. D1.1, Appendix G), with peak flows calculated as Qs = 11.7
cfsand Qioo= 24.8 cfs.

Basin A10 has been delineated as the re-aligned Sand Creek Center Tributary Channel
and adjoining undeveloped areas. Developed peak flows from Basin A10 are calculated
asQs= 1.3 cfsand Qi00=9.2 cfs.

Basin B

Basin B (6.6 acres) comprises the additional area purchased by the Westgate at Powers
developer on the east side of Troy Hill Road in the time following the 2012 Devel opment
Plan approval. Detailed plans for this areawill be included in afuture Development Plan
and Final Drainage Report, but preliminary drainage planning has been included in this
report.

J\020501.airport M P\Admin\Drainage\fdr.westgate-ph1-0318.doc 10



Final Drainage Report for Westgate at Powers Phase 1 - March 28, 2018

Basin OB1 (2.3 acres) comprises the off-site areain the CDOT right-of-way east of Basin
B, which sheet flows westerly across Basin B. Surface runoff from Basins OB1 and B
sheet flows northwesterly across Basin B to Design Point #2, with peak flows calculated
as Qs=12.1 cfsand Q100 = 28.6 cfs. An on-site storm sewer system will intercept surface
drainage from Basin B and convey developed flows northerly to the proposed Detention
Basin B1 at the northwest corner of the site, which will mitigate developed drainage
impacts from this area and discharge into the existing Sand Creek Center Tributary
channel.

Developed on-site flows from Basins OA1, OA2, A1-A10, OB1, and B1 combine at
Design Point #1, with peak flows calculated as Qs = 75.2 cfs and Q100 = 177.9 cfs.

Basin C

Basin C (23.4 acres) comprises the northwest part of the Westgate at Powers site, which
is beyond the limits of Phase 1. Surface runoff from Basins C1-C4 will be conveyed
westerly by sheet flow and curb and gutter to storm inlets in the local street system
serving this area. The storm sewer system will intercept surface flows and convey
developed runoff to the proposed Detention Basin C, which will discharge into the Sand
Creek drainage channel at the northwest corner of the property.

Developed on-site flows from Basins C1-C4 combine at Design Point #3, with peak
flows calculated as Qs = 28.0 cfs and Q100 = 62.7 cfs.

Detalled drainage planning for Basin C will be provided in a future Final Drainage
Report.

Drainage Facility Design:

Hydrologic calculations are detailed in Appendix A, and hydraulic calculations for
proposed drainage improvements are enclosed in Appendix B.

As detailed in the “Storm Inlet Sizing Summary” table in Appendix B, inlet flows have
been calculated based on the proportional basin area draining to each individua inlet, and
the selected inlets have been sized to provide Inlet Capacity exceeding the calculated
100-year flow entering each inlet. As such, no bypass flow is anticipated from any of the
inlets.

Allowable street capacities have been evaluated in the “Street Capacity Analysis” table in
Appendix B, and storm inlets have been designed along Joystone Drive and Troy Hill
Road such that street flows will remain below the allowable street capacities.

As detailed in the “Storm Sewer Sizing Summary” table in Appendix B, the selected
storm drain pipes have been sized to provide pipe capacity exceeding the calculated 100-
year flow entering each pipe.

J\020501.airport M P\Admin\Drainage\fdr.westgate-ph1-0318.doc 11



JPS ENGINEERING

Final Drainage Report for Westgate at Powers Phase 1 - March 28, 2018

WESTGATE AT POWERS
RATIONAL METHOD

DEVELOPED FLOWS

Overland Flow Channel flow
[ CHANNEL | CONVEYANCE scs®@ TOTAL | TOTAL INTENSITY® PEAK FLOW
BASIN DESIGN| AREA | 5-YEAR™ [100-YEAR”| LENGTH| SLOPE Tco® | LENGTH | COEFFICIENT | SLOPE |VELOCITY| Tt® Tc® Tc® 5-YR 100-YR Qs® Q100©®
POINT | (AC) (FT) (FT/FT) (MIN) (FT) [ (FT/FT) (FT/S) (MIN) (MIN) (MIN) (IN/HR) | (N/HR) | (CFS) (CFS)
Al Al 456 0.591 0.779 100 0.03 6.5 780 20 0.0218 2.95 44 10.9 10.9 4.00 6.72 10.79 23.88
A3 A3 117 0.756 0.853 28 0.02 26 1180 20 0.0169 2.60 76 10.2 10.2 4.10 6.88 3.62 6.87
ALA3 Ala 5.73 0.625 0.794 10.9 10.9 4.00 6.72 14.34 30.59
A2 A2 6.11 0.613 0.746 100 0.02 71 980 20 0.0276 3.32 4.9 12.0 12.0 3.86 6.47 14.44 29.51
A4 A4 1.45 0.756 0.853 12 0.02 17 1310 20 0.0179 2.68 8.2 9.9 9.9 4.15 6.96 454 8.61
A5 A5 2.74 0.756 0.853 12 0.02 17 1890 20 0.0228 3.02 10.4 122 12.2 3.84 6.44 7.94 15.05
Tt A4-A2 0.0 680 20 0.0287 3.39 33 33
A2,A4,A5 A2a 10.30 0.671 0.790 13.2 13.2 371 6.23 25.63 50.66
OA1L OA1 20.78 0.190 0.432 100 0.02 13.2 2680 15 0.0175 1.98 225 35.7 35.7 2.22 372 8.76 33.42
A2,A4,A5,0A1 Aba 31.08 0.350 0.551 35.7 35.7 2.22 372 24.14 63.76
A1-A5,0A1 A3a 36.81 0.393 0.589 35.7 35.7 2.22 372 32.10 80.72
A6 A6 13.42 0.590 0.700 100 0.08 47 1150 20 0.0148 243 7.9 125 125 3.79 6.36 30.00 59.75
0A2 OA2 6.69 0.278 0.434 100 0.01 15.0 400 15 0.0175 1.98 3.4 18.4 18.4 3.21 5.39 5.98 15.66
A7 A7 1.18 0.590 0.700 20 0.02 3.2 100 20 0.01 2.00 0.8 4.0 5.0 5.17 8.68 3.60 717
A8 A8 1.95 0.757 0.853 28 0.02 26 720 20 0.01 2.00 6.0 8.6 8.6 435 7.30 6.42 12.15
0A2,A6-A8 A6a 23.24 0.514 0.636 125 125 3.79 6.36 45.26 94.01
A9 A9 6.26 0.490 0.620 100 0.02 8.9 480 20 0.013 2.28 35 12.4 12.4 3.81 6.40 11.69 24.82
A10 A10 5.47 0.080 0.350 0.0 2276 15 0.012 1.64 23.1 23.1 23.1 2.87 4.82 1.26 9.24
OB1 OB1 2.34 0.080 0.350 100 0.01 17.0 110 15 0.01 1.50 12 18.2 18.2 3.23 5.42 0.60 4.44
B1 6.58 0.573 0.717 0.0 420 20 0.0333 3.65 1.9 1.9 5.0 5.17 8.68 19.49 40.95
OB1,B1 B1 8.92 0.444 0.621 20.1 20.1 3.08 5.17 12.20 28.64
OA1,0A2,0B1,A,B 1 80.70 0.420 0.592 35.7 35.7 2.22 372 75.20 177.87
OC1 OC1 10.00 0.590 0.700 300 0.01 14.8 400 15 0.015 1.84 3.6 18.4 18.4 3.21 5.39 18.94 37.73
C1 C1 8.33 0.490 0.620 50 0.02 6.3 1040 20 0.0115 214 8.1 14.4 14.4 3.59 6.02 14.64 31.10
C2 C2 3.02 0.490 0.620 70 0.02 74 1100 20 0.025 3.16 5.8 13.2 13.2 371 6.23 5.49 11.67
C1,C2 c2.1 11.35 0.490 0.620 14.4 14.4 3.59 6.02 19.95 42.38
C3 C3.1 9.15 0.490 0.620 0 0.0 120 20 0.005 1.41 14 1.4 5.0 5.17 8.68 23.17 49.24
TtC1-C3 0.0 670 20 0.01 2.00 5.6 5.6 5.6
C1-C3 C3.1 20.50 0.490 0.620 19.9 19.9 3.09 5.19 31.08 66.02
C4 2.85 0.080 0.350 0 0.0 215 20 0.005 1.41 25 25 5.0 5.17 8.68 1.18 8.66
C1-C4 3 23.35 0.440 0.587 25.5 25.5 2.72 457 27.99 62.66

1) OVERLAND FLOW Tco = (0.395*(1.1-RUNOFF COEFFICIENT)*(OVERLAND FLOW LENGTH"(0.5)/(SLOPE"(0.333))
2) SCS VELOCITY = C * ((SLOPE(FT/FT)"0.5)
C = 2.5 FOR HEAVY MEADOW
C =5 FOR TILLAGE/FIELD
C =7 FOR SHORT PASTURE AND LAWNS
C =10 FOR NEARLY BARE GROUND
C =15 FOR GRASSED WATERWAY
C =20 FOR PAVED AREAS AND SHALLOW PAVED SWALES
3) MANNING'S CHANNEL TRAVEL TIME = L/V (WHEN CHANNEL VELOCITY IS KNOWN)
4)Tc=Tco+ Tt
** |E TOTAL TIME OF CONCENTRATION IS LESS THAN 5 MINUTES, THEN 5 MINUTES IS USED
5) INTENSITY BASED ON I-D-F EQUATIONS IN CITY OF COLORADO SPRINGS DRAINAGE CRITERIA MANUAL
Is =-1.5 * In(Tc) + 7.583
lioo = -2.52 * In(Tc) + 12.735
6) Q = CiA

RATL.WESTGATE-0318.xis 3912018
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6/06/2023

Jonathan Scherer

Colorado Springs Public Works
30 S. Nevada Ave #401
Colorado Springs, CO 80903

Subject: MDDP Amendment / Final Drainage Report for Westgate at Powers Filing No. 3
Variance Request
Master Project Number: STM-MP21-0474
Final Drainage Report: STM-REV23-0162

This letter, submitted on behalf of the applicant RealSource Properties, LLC (the Applicant), for the
Westgate Apartments (Project), provides a summary of the project requirements, the design
considerations, and the subsequent request for a variance to the City of Colorado Springs Drainage
Criteria Manual (the “Criteria”) for the following:

1. Pipe velocities less than 3 fps
2. Pipe slope less than 0.5% for pipes 30 inches diameter and smaller

Location and Project Description

The Project is located within the Sand Creek Drainage Basin and is part of the subject area of the
Master Development Drainage Plan for Westgate at Powers dated April 30, 2012 prepared by JPS
Engineering (the “MDDP”). Additionally, the subject area is analyzed in the Final Drainage Report for
Westgate at Powers Phase 1 dated March 28, 2018 prepared by JPS Engineering. Furthermore, the
East Fork Sand Creek Drainage Channel was recently realigned and stabilized as outlined within the
Channel Design Report for Westgate at Powers Sand Creek Center Tributary Channel (the "Channel
Study") dated March 28, 2018 and prepared by JPS Engineering.

The Project is located on Joystone Drive, northwest of the intersection Airport Rd and S Powers Blvd.
The Project is bound by Joystone Drive to the east, Sand Creek to the West, vacant land to the north,
and a residential development to the south. The site will be accessed by three proposed driveways,
each connecting to Joystone Drive. More specifically, the Project is within a portion of the south half of
section 13, township 14 south, range 66 west of the 6th P.M., City of Colorado Springs, County of El
Paso, State of Colorado.

The proposed development involves the construction of 19 apartment buildings totaling 456 units. The
proposed development also includes the construction of two clubhouses, pool deck areas, surface
parking, utilities to service the buildings, detached garages, and an open amenity area. Water quality
and detention is provided on-site at two different extended detention basins.

As part of the utility infrastructure improvements, a proposed storm sewer system will be constructed
to collect runoff. Stormwater will be conveyed via overland flow across the lots, within the curb and
gutter of the proposed streets before being captured in proposed storm inlets. The storm sewer system
will then convey runoff into the private full-spectrum extended detention basins before being discharged
offsite into existing drainage channels. The site is bound by two separate streamside zones, as both
the eastern and western boundaries of the site are included in the Streamside Zone, and carries the
‘SS’ zoning tag. Refer to the Streamside and Land Suitability Plans included as a part of the
Development Plan for additional information.

kimley-horn.com | 2 North Nevada, Suite 900, Colorado Springs, CO 80903 719 453 0180
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Variance 1: Pipe velocities less than 3 fps
DCM, Volume 1, Chapter 9, Section 7.2, “A minimum velocity of 3 ft/sec is required when the storm
sewer conveys runoff from flow equal to the minor design storm flow rate.”

Variance 2: Pipe slope less than 0.5% for pipes 30 inches diameter and smaller
DCM, Volume 1, Chapter 9, Section 7.3, “The minimum allowable longitudinal slope shall be 0.005
ft/ft (0.50 percent) for pipes 30 inches in diameter and smaller.”

Justification

A variance is requested to allow velocities less than 3 ft/sec in three different segments of pipes
during the minor storm event. The three segments are each identified on the overall map view of the
storm network in the appendix. Pipe segments 1 and 3 are the outfall pipes from each of the
extended detention basins’ outlet structures and do not meet the minimum velocity requirement as a
result of meeting the necessary release rate requirements for the outlet structures. Pipe segment 3
meets the minimum slope requirement with a proposed slope of 1.4% but cannot be increased in
order to increase the velocity due to downstream tie-in elevation constraints. Pipe segment 2, which
outfalls into Pond N at Forebay A is 36” RCP and designed at the minimum allowable slope of 0.3%
for pipes 36” or greater in order to meet cover requirements at the upstream end of this storm
alignment at Inlet P3. The hydraulic calculations in the MDDP Amendment/FDR also show that this
pipe segment meets the minimum slope criteria in a free outfall condition, but not with the tailwater
defined condition from the minor storm event.

For pipe segment 1, a variance is also being requested to allow the 24” RCP outlet pipe to lay at
0.34% slope, which is less than then 0.5% minimum required slope for pipes of this size. The pipes’
tie-in elevation above the channel is required to minimally impact the already stabilized drainageway.
The slope of the pipe was then determined after all on-site flows were captured in Pond N and the
outlet structure was set at the highest allowable elevation per the Criteria, resulting in a 0.34% slope
in pipe segment 1.

kimley-horn.com | 2 North Nevada, Suite 900, Colorado Springs, CO 80903 719 453 0180
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Conclusion

Due to site constraints, a variance to allow velocities less than 3ft/s and pipe slope less than 0.5% in
pipes 30” or less are being requested. This variance has no impact on peak flows and water quality
within the Sand Creek Drainage Basin. The requested variance will not result in any increase in peak
flows in Fountain Creek. The requested variance will not result in any decrease in water quality in
Fountain Creek. We hereby request that this variance from the Criteria be granted due to the challenges
associated with the site constraints noted above. Should you have any questions or concerns, please
do not hesitate to contact me at (719) 284-7310.

Sincerely,

KIMLEY-HORN AND ASSOCIATES, INC.

Mitchell Hess, P.E. No. 53916
Project Engineer

kimley-horn.com | 2 North Nevada, Suite 900, Colorado Springs, CO 80903 719 453 0180
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Vicinity Map
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Westgate Apartments

5-YEAR TAILWATER MODEL
Conduit Table - Time: 0.00 hours

Start Node Stop Node Invert Invert Length Slope Diame | Flow [ Velocity | Capacity Flow / Manni | Headl | Froude
(Start) (Stop) (Scaled) | (Calculat ter (cfs) (ft/s) | (Design) [ Capacity | ng'sn 0ss Number
(ft) (ft) (ft) ed) (in) (cfs) (Design) (ft) (Normal
(ft/ft) (%0) )
INLET P11 STMH - W11 6,122.20 | 6,121.37 167.0 0.005 18.0 2.24 3.67 7.40 30.3| 0.013 0.82 0.999
STMH - W11 STMH - W10 6,121.17 | 6,120.85 64.2 0.005 18.0 2.24 3.68 7.41 30.2 | 0.013 0.32 1.001
STMH - W10 INLET P9 6,120.65 | 6,120.42 45.7 0.005 18.0 2.24 3.69 7.45 30.1| 0.013 0.23 1.006
INLET PS5 STMH - W5 6,115.15] 6,113.81 178.0 0.007 30.0| 11.84 6.51 35.52 33.3| 0.013 0.23 1.331
INLET P7 STMH - W5 6,116.76 | 6,114.90 110.5 0.020 18.0 1.12 4.95 14.87 7.5 0.013 1.09 1.981
INLET P8 STMH - W5 6,118.50 | 6,117.71 157.5 0.005 18.0 1.85 3.49 7.43 249 0.013 0.79 1.008
INLET P4 STMH - W3 6,119.79 | 6,117.49 460.7 0.005 18.0 3.46 4.13 7.43 46.6 | 0.013 2.31 0.974
INLET P10 STMH - W9 6,120.66 | 6,120.61 10.7 0.005 24.0 5.99 4.61 15.49 38.7| 0.013 0.00 1.005
STMH - W9 STMH - W8 6,120.41 | 6,119.88 105.6 0.005 24.0 5.99 4.73 16.03 37.4| 0.013 0.37 1.043
INLET P9 STMH - W7 6,119.42 | 6,119.32 18.6 0.005 30.0 7.06 5.00 30.07 23.5( 0.013 0.00 1.139
STMH - W7 STMH - W6 6,119.12 | 6,118.44 137.6 0.005 30.0 | 13.05 5.73 28.84 45.3| 0.013 0.02 1.057
STMH - W8 STMH - W7 6,119.68 | 6,119.32 71.6 0.005 24.0 5.99 4.74 16.04 37.3| 0.013 0.02 1.044
STMH - W6 FOREBAY D 6,118.24 | 6,118.00 47.2 0.005 30.0 | 13.05 5.79 29.24 44.6 | 0.013 0.02 1.073
INLET P6 INLET PS5 6,117.88 | 6,115.65 74.3 0.030 24.0 5.34 8.73 39.18 13.6 | 0.013 2.55 2.587
STMH - W3 INLET P2 6,116.99 | 6,116.56 84.8 0.005 24.0 3.46 4.06 16.00 21.6( 0.013 0.20 1.059
INLET P2 INLET P1 6,116.26 | 6,115.56 140.1 0.005 24.0 5.72 4.67 15.99 35.8| 0.013 0.72 1.043
INLET P3 STMH - W4 6,116.04 | 6,115.80 49.1 0.005 24.0 5.61 4.64 16.00 35.1| 0.013 0.22 1.044
INLET P1 STMH - W2 6,115.06 | 6,113.77 40.3 0.032 30.0 9.11 10.18 73.41 12.4| 0.013 0.23 2.769
STMH - W2 STMH - W1 6,113.27 | 6,112.07 400.3 0.003 36.0 | 14.72 4.89 36.53 40.3| 0.013 0.17 0.858
STMH - W4 STMH - W2 6,115.50 | 6,114.27 246.0 0.005 24.0 5.61 4.64 15.99 35.1| 0.013 0.50 1.044
POND S POND S
OUTLET OUTFALL 6,114.00 | 6,112.00 121.7 0.014 18.0 0.20 261 12.46 1.6| 0.013 2.03 1.538
STRUCTURE
STMH - W1 FOREBAY A 6,111.87 | 6,111.10 255.3 0.003 36.0 | 14.72 2.08 40.3| 0.013 0.12 0.858
POND N POND N V
OUTLET OUTFALL 6,110.17 | 6,109.70 129.8 0.003 24.0 0.70 2.23§ 5.3 | 0.013 0.49 0.845
STRUCTURE
STMH - W5 STMH-W12 6,113.61 | 6,113.14 94.7 0.005 30.0 | 16.45 6.09 56.8 | 0.013 0.10 1.031
STMH-W12 FOREBAY B 6,112.94 | 6,112.50 87.9 0.005 30.0 | 16.45 3.35 29.0 \ 56.7 | 0.013 0.14 1.033

W estgate.stsw
5/23/2023

Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-
755-1666

\— Segments 1, 2, & 3

StormCAD
[10.03.04.53]
Page 7 of 12
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Westgate Apartments
Profile Report
Engineering Profile - Storm A (Westgate.stsw)
Active Scenario: 5 - YEAR TAILWATER MODEL

INLET P3

Rim: 6,120.72 ft
Invert: 6,116.04 ft
HGL: 6,116.88 ft

STMH - W2
STMH - W4 Rim: 6,119.48 ft
Rim: 6,119.14 ft Invert: 6,113.27 ft

Invert: 6,115.50 ft HGL: 6,115.84 ft STMH - W1
HGL: 6,116.66 ft Rim: 6,117.08 1t
Invert: 6,111.87 ft
HGL: 6,115.58 ft
FOREBAY A
@ 0.005 fi/ft 400.3 ft of 36.0in PVC. Rim: 6,113.85 ft

Invert: 6,111.10 ft

Flow=5.61 cfs
HGL: 6,115.43 ft

Velocity=4.64 fys

@ 0.003 fyft
Flow=14.72 cfs
Velocity=4.89 ft/s

49.0tof 24.0in PyC
@ 0.005 fuft
Flow=5.61 cfs
Velocity=4.64 ft/s

255.7 ft of 36.0in PYC
@ 0.003 ftfit
Flow=14.72 cfs

0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00 5+50 6+00 6+50 7+00 7+50 8+00 8+50 9+00 9+50 10+00
Station (ft)
StormCAD
Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666



Westgate Apartments

Profile Report
Engineering Profile - Pond N Outfall (Westgate.stsw)
Active Scenario: 5- YEAR TAILWATER MODEL

6,12000 POND N OUTLET STRUCTURE
Rim: 6,117.00 ft
Invert: 6,110.17 ft
HGL:6,110.48 ft

POND N OUTFALL
Rim: 6,112.47 ft
6, 115 . OO Invtlerpf: 6,109.70
e HGL: 6,109.99 ft
=
c
0
E; 137.0 ftof 24.0in RCP
> @ 0.003 ft/ft
(O] Flow=0.70 cfs
m Velocity=2.23 ft/s
6,110.00
6,105.00
-0+50 0+00 0+50 1+00 1+50
Station (ft)
StormCAD
Westgate.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
5/23/2023 76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666



Westgate Apartments
Profile Report
Engineering Profile - Pond S Outfall (Westgate.stsw)

Active Scenario: 5- YEAR TAILWATER MODEL
6,120.00

POND S OUTLET STRUCTURE
Rim:6,117.76 ft

Invert: 6,114.00 ft
| HGL:6,114.16 ft

POND S OUTFALL
— Rim: 6,115.35 ft
Y— Invert: 6,112.00 ft
~ /HGL: 611213 ft
C
@)
= 6,115.00
©
> u
Q
L
14221 of 15 o
@ 0.014'% ree
FIOW:O_ cfs
VeIOCity:2 61 ft/s
6,110.00
-0+50 0+00 0+50 1+00 1+50
Station (ft)
StormCAD
Westgate.stsw Bentley Systems, Inc. Haestad Methods Solution Center [10.03.04.53]
5/23/2023 76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203- Page 1 of 1

755-1666



Westgate Apartments

Conduit Table

5 - YEAR FREE OUTFALL

Start Node Stop Node Invert Invert Length Slope Diame | Flow [ Velocity | Capacity Flow / Manni | Headl | Froude
(Start) (Stop) (Scaled) | (Calculat ter (cfs) (ft/s) | (Design) [ Capacity | ng'sn 0ss Number
(ft) (ft) (ft) ed) (in) (cfs) (Design) (ft) (Normal
(ft/ft) (%0) )
INLET P11 SVTlMlH ) 6,122.20 | 6,121.37 167.0 0.005 18.0 2.24 3.67 7.40 30.3| 0.013 0.82 0.999
STMH - W11 \?VT]'_\SH ) 6,121.17 | 6,120.85 64.2 0.005 18.0 2.24 3.68 7.41 30.2 | 0.013 0.32 1.001
STMH - W10 INLET P9 6,120.65 | 6,120.42 45.7 0.005 18.0 2.24 3.69 7.45 30.1| 0.013 0.23 1.006
INLET PS5 STMH - W5 6,115.15] 6,113.81 178.0 0.007 30.0| 11.84 6.51 35.52 33.3| 0.013 0.48 1.331
INLET P7 STMH - W5 6,116.76 | 6,114.90 110.5 0.020 18.0 1.12 4.95 14.87 7.5 0.013 1.33 1.981
INLET P8 STMH - W5 6,118.50 | 6,117.71 157.5 0.005 18.0 1.85 3.49 7.43 249 | 0.013 0.79 1.008
INLET P4 STMH - W3 6,119.79 | 6,117.49 460.7 0.005 18.0 3.46 4.13 7.43 46.6 | 0.013 2.31 0.974
INLET P10 STMH - W9 6,120.66 | 6,120.61 10.7 0.005 24.0 5.99 4.61 15.49 38.7| 0.013 0.00 1.005
STMH - W9 STMH - W8 6,120.41 | 6,119.88 105.6 0.005 24.0 5.99 4.73 16.03 37.4| 0.013 0.38 1.043
INLET P9 STMH - W7 6,119.42 | 6,119.32 18.6 0.005 30.0 7.06 5.00 30.07 23.5( 0.013 0.00 1.139
STMH - W7 STMH - W6 6,119.12 | 6,118.44 137.6 0.005 30.0 | 13.05 5.73 28.84 45.3 | 0.013 0.71 1.057
STMH - W8 STMH - W7 6,119.68 | 6,119.32 71.6 0.005 24.0 5.99 4.74 16.04 37.3| 0.013 0.02 1.044
STMH - W6 FOREBAY D | 6,118.24 | 6,118.00 47.2 0.005 30.0 | 13.05 5.79 29.24 44.6 | 0.013 0.28 1.073
INLET P6 INLET PS5 6,117.88 | 6,115.65 74.3 0.030 24.0 5.34 8.73 39.18 13.6 | 0.013 2.55 2.587
STMH - W3 INLET P2 6,116.99 | 6,116.56 84.8 0.005 24.0 3.46 4.06 16.00 21.6( 0.013 0.20 1.059
INLET P2 INLET P1 6,116.26 | 6,115.56 140.1 0.005 24.0 5.72 4.67 15.99 35.8| 0.013 0.72 1.043
INLET P3 STMH - W4 6,116.04 | 6,115.80 49.1 0.005 24.0 5.61 4.64 16.00 35.1| 0.013 0.22 1.044
INLET P1 STMH - W2 6,115.06 | 6,113.77 40.3 0.032 30.0 9.11 10.18 73.41 12.4| 0.013 1.09 2.769
STMH - W2 STMH - W1 6,113.27 | 6,112.07 400.3 0.003 36.0 | 14.72 4.89 36.53 40.3| 0.013 1.25 0.858
STMH - W4 STMH - W2 6,115.50 | 6,114.27 246.0 0.005 24.0 5.61 4.64 15.99 35.1| 0.013 1.25 1.044
POND S POND S
OUTLET OUTFALL 6,114.00 | 6,112.00 121.7 0.014 18.0 0.20 2.61 12.46 1.6 | 0.013 2.03 1.538
STRUCTURE
STMH - W1 FOREBAY A 6,111.87 | 6,111.10 255.3 0.003 36.0 | 14.72 4.89 38.53 40.3 | 0.013 0.87 0.858
POND N POND N
OUTLET OUTFALL 6,110.17 | 6,109.70 129.8 0.003 24.0 0.70 2.23 21 5.3 | 0.013 0.49 0.845
STRUCTURE
STMH - W5 STMH-W12 6,113.61 | 6,113.14 94.7 0.005 30.0 | 16.45 6.09 28! 56.8 | 0.013 0.45 1.031
STMH-W12 FOREBAY B 6,112.94 | 6,112.50 87.9 0.005 30.0 | 16.45 6.10 29.02 \ 56.7 | 0.013 0.46 1.033

W estgate.stsw
5/23/2023

Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA +1-203-
755-1666

N

Segments 1, 2, & 3
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[10.03.04.53]
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Westgate Apartments

Profile Report
Engineering Profile - Storm A (Westgate.stsw)

Active Scenario: 5 - YEAR FREE OUTFALL

INLET P3

Rim: 6,120.72 ft
Invert: 6,116.04 ft
HGL: 6,116.88 ft

STMH - W2

STMH - w4 Rim: 6,119.48 ft

Rim: 6,119.14 ft Invert: 6,113.27 ft

Invert: 6,115.50 ft HGL: 6,114.97 ft STMH - W1
HGL: 6,116:66 ft Rim: 6,117.08 ft
Invert: 6,111.87 ft
HGL: 6,113.34 ft
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Westgate Apartments

Profile Report
Engineering Profile - Pond N Outfall (Westgate.stsw)

Active Scenario: 5 - YEAR FREE OUTFALL
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Westgate Apartments
Profile Report
Engineering Profile - Pond S Outfall (Westgate.stsw)

Active Scenario: 5 - YEAR FREE OUTFALL
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