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GENERAL INFORMATION

Kimley-Horn and Associates, Inc. (Kimley-Horn) has been retained by Milhaus Development, LLC to
provide professional civil engineering services for the proposed 150 & Ward Multi-Family Development
located at the northeast corner of MO-150 Highway and SW Ward Rd in Lee’s Summit Missouri (Refer to
Exhibit 1) and is generally situated within Section 25, Township 47N, Range 32W in Jackson County,
Missouri (Refer to Exhibit 2).

According to the Arborwalk Development Drainage Master Plan (Refer to Appendix A), the project is
located within a +/- 22.26-acre designated commercial area. Currently, there are 3 parcels within the
commercial area. The largest parcel, with an area of +/- 18.88 acres, will be subdivided into two parcels.
The northernmost +/- 11.46-acre parcel will contain the proposed multi-family development, while the
remaining +/- 7.42-acre parcel will remain unimproved and is not within the scope of the project. It is
understood this will ultimately be developed as a commercial property by others. The existing site is
covered in grasses and woodland. The surface runoff generally flows southeast into an existing box
culvert located at the northeast corner of the MO-150 and SW Ward Rd intersection, ultimately
discharging into Raintree Lake.

The proposed multi-family development will generally include the construction of 6 garden style, one
elevator style apartment buildings; a club house, as well as, associated new surface parking, garage
parking, sidewalk plazas, site access drives, utility services, and streetscape improvements to serve the
site. As referenced by the drainage master plan, stormwater detention is provided upstream, adequately
controlling peak flows for the entire planned commercial development. Therefore, no additional
stormwater detention is proposed on site. The stormwater exiting the site will be routed through
hydrodynamic separators designed to filter out pollutants per the MARC BMP Manual to meet water
quality requirements.

FEMA & STREAM BUFFER WAIVER

According to FEMA’s (Federal Emergency Management Agency) Flood Insurance firm panel
29095C0532G, the site is located in Zone X, an “Area of Minimal Flood Hazard” (Refer to Exhibit 3).

Based on USGS mapping, there is a designated blue line stream that traverses through the middle of the
site (Refer to Exhibit 2). The development team has worked with the Corps of Engineers to prepare a
jurisdictional assessment and the proper permitting documentation to relocate the surface water into an
underground storm pipe sized for the 100-year storm event by others. The proposed plans are located in
Appendix B. Per discussions with the city regarding the stream, a stream buffer waiver is also required
for development to occur as planned. It is our opinion the stream functions more as an engineered
drainage channel, conveying stormwater to the temporary sediment basin at the NW corner of 150 &
Ward, and is not a natural stream. It was constructed, along with the upstream dry and wet detention
basins, to temporarily act as an erosion control measure until the designated commercial area was
ultimately improved. The potential for excess sediment leaving the site will be greatly reduced when the
site is stabilized upon final development, improving downstream water quality. Refer to Appendix C for
the full Stream Buffer Waiver request prepared by others.
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SOILS

Table 1 below shows the typical soil classifications found on site. For more information, refer to the data
obtained from the USDA Soil Survey of Jackson County, Missouri (See Exhibit 4).

Table 1: USDA Soil Survey — On-Site Soil Characteristics

Hydrologic Soil Group (HSG) Map Symbol Type Slopes ‘

C 10082 Arisburg-Urban land Complex 1-5%

D 10128 Sharpsburg-Urban land complex 2-5%

C 10181 Udarents-Urban land-Sampsel 5-9%
Complex

METHODOLOGY

The Hydraflow Hydrograph Package and Bentley Pondpack software were utilized to determine the
effects of the development. Following the American Public Works Association (APWA) Section 5600
Storm Drainage Systems and Facilities guide, Curve Numbers (CN’s) and runoff coefficients (C’s) were
calculated depending on the cover type, condition, and hydrologic soil group, and rainfall intensities
(Refer to Calculations 1). Chapter 6 of the MARC BMP manual was used to determine the water quality
volume and treatment flows, and the overall manual was used as guidance when determining an
appropriate stormwater treatment solution for the project.

EXISTING CONDITIONS

The proposed project is located within a designated commercial area, per the attached Arborwalk
Development Drainage Master Plan. The commercial area is +/- 22.26 acres and was initially divided into
three parcels. The largest parcel, with an area of +/- 18.88 acres, will be subdivided into two parcels, for a
total of four parcels within the commercial area. These four parcels (Lot “A”, Lot “B”, Lot “C”, and Lot “D”)
all generally drain southeast towards a sedimentation basin installed previously to treat runoff until the
site was ultimately developed. Runoff from the upstream detention basins flows through a stream,
discharging at the sedimentation basin. Stormwater ultimately drains toward a box culvert located in the
southeast corner of the commercial area, carrying the runoff underneath the intersection and discharging
into Raintree Lake.

The overall commercial area contains a wide variety of soils with slopes ranging from 1-9%. The soils
belong to hydrologic soil groups C or D. The existing soils are described as moderately well drained to
somewhat poorly drained. The existing site primarily consists of 1.52 acres of woods in good condition
yielding a CN of 74, 5.05 acres of woods in good condition yielding a CN of 70, 12.64 acres of open
space in good condition yielding a CN of 74, and 3.05 acres of open space in good condition yielding a
CN of 80 (Refer to Exhibit 5). This results in a cumulative pre-development CN of 74 with a time of
concentration of 15 minutes. Table 2 below presents the rainfall intensity and peak flows for the overall
commercial area at Critical Point 1 in the pre-development condition.
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Table 2: Pre-Development Overall Commercial Area Rainfall Intensity & Peak Flows (Critical Point #1)

2-Year 10-Year 50-Year 100-Year
Rainfall Intensity (in/hr) 3.72 5.18 6.70 7.35
Pre-Development Peak Flow (CFS) 25.05 34.88 45.12 49.56

Based on the existing topography, the previously planned commercial area could be defined and
analyzed as one overall drainage area. However, the report will divide them into four separate drainage
areas (areas A through D) for the existing and proposed conditions (Refer to Exhibit 7). The four
drainage areas are described below:

LOT “A” Drainage Area

Drainage area “A” generally drains 11.46 acres of sheet flow and shallow concentrated flow inwards
towards an unregulated drainage swale, discharging into the existing sediment basin located in drainage
area “B”. A ridge along the eastern third of the area promotes flow away from the unregulated drainage
swale and into storm inlets along SW Ward Road. In both scenarios, the flow enters underground storm
sewer and is discharged south across the intersection into a small channel. The small channel carries
runoff towards a box culvert directing flow east, ultimately discharging at Raintree Lake. There is
approximately 3.05 acres of open space in good condition yielding a CN of 80, 1.52 acres of woods in
good condition yielding a CN of 74, 5.13 acres of open space in good condition yielding a CN of 74, and
1.75 acres of woods in good condition yielding a CN of 70. The composite CN is 75 with a time of
concentration of 12 minutes. Table 3 below represents the rainfall intensity and peak flows for drainage
area A in the pre-development condition.

Table 3: Pre-Development Drainage Area "A" Peak Flows
2-Year 10-Year 50-Year 100-Year
Rainfall Intensity (in/hr) 4.10 5.68 7.33 8.05
Pre-Development Peak Flow (CFS) 14.54 20.10 25.90 28.45

Drainage Area “B”
Drainage area “B” generally drains 7.45 acres of sheet flow and shallow concentrated flow east into the

existing sedimentation basin and/or into the culvert located near the southeast corner of the entire
commercial area. The culvert discharges into an unregulated tributary stream, ultimately flowing into
Raintree Lake to the southeast. There is approximately 3.30 acres of woods in good condition yielding a
CN of 70 and 4.15 acres of open space in good condition yielding a CN of 74. The composite CN is 75
with a time of concentration of 14 minutes. Table 4 below represents the rainfall intensity and peak flows
for drainage area B in the pre-development condition.
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Table 4: Pre-Development Drainage Area "B" Peak Flows

2-Year 10-Year 50-Year 100-Year
Rainfall Intensity (in/hr) 3.84 5.34 6.89 7.57
Pre-Development Peak Flow (CFS) 8.82 12.25 15.81 17.37

Drainage Area “C”

Drainage area C generally drains 1.59 acres of sheet flow and shallow concentrated flow east, collecting
in the existing sedimentation basin and ultimately discharging at Raintree Lake. The “Micro Stormwater
Drainage Study for McBee’s Coffee ‘N Carwash” analyzes the existing conditions for what is referred to
as “Drainage Area C” in this study, and was approved through the City of Lee’s Summit, MO. The

drainage study can be found in Appendix D.

Drainage Area “D”

Drainage area “D” generally drains 1.77 acres of sheet flow and shallow concentrated flow east into
Drainage Area “C”. The flow is generally routed through the existing sedimentation basin located on the
eastern half of the designated commercial area. The runoff is then conveyed through underground storm
sewer south and discharged into an unregulated Raintree Lake tributary stream across MO 150 Highway.
Ultimately, the runoff is discharged into Raintree Lake. There is approximately 1.77 acres of open space
in good condition yielding a CN of 70. The composite CN is 70 with a time of concentration of 13 minutes.
Table 5 below presents the rainfall intensity and peak flows for drainage area D in the pre-development

condition.

Table 5: Pre-Development Drainage Area "D" Peak Flows

2-Year 10-Year 50-Year 100-Year
Rainfall Intensity (in/hr) 3.96 5.50 7.10 7.80
Pre-Development Peak Flow (CFS) 2.15 2.98 3.84 4.22

Calculations for the Existing Conditions section can be found in the Exhibits & Calculations section of

the report.

PROPOSED CONDITIONS

The proposed improvements to the previously planned commercial area designated by the Arborwalk
Development Drainage Master Plan will include improvements to Lots “A”, “B”, “C”, and “D”.
Improvements to the +/-11.46-acre Lot “A” generally include the construction of 6 new garden style walk-
up apartment buildings, an elevator apartment building, a club house, as well as, associated new surface
parking, new garage parking, new sidewalk plaza, new site access drives, new utility services, and
streetscape improvements to serve the site. Improvements to the +/- 7.45-acre Lot “B” will generally
include the construction of 5 commercial buildings, as well as, associated new surface parking, new
sidewalk, new site access drives, new utility services, and new streetscape improvements to serve the
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site. Additionally, improvements to Lot “B” include the design and construction of public storm sewer
intended to enclose an existing stream. The proposed public storm sewer will continue serving Lots “A”
and “B”, as well as, upstream developments, during the 100-year storm event. Refer to Appendix B for
the public storm sewer plans prepared by others. Improvements to the 1.59-acre Lot “C” will generally
include the construction of a commercial carwash building, as well as, associated new surface parking
and new underground detention. Improvements to the +/- 1.77-acre Lot “D” generally include the
construction of a commercial building and pump stations, as well as, associated new surface parking,
new utility services, new site access drives. At the time of this report, Lot “D” has been developed. Lots
“B”, “C”, and “D” were studied to confirm detention requirements were met based on the outlined
requirements of the Arborwalk Development Drainage Master Plan. The proposed improvements of these
areas will be performed by others.

The overall previously proposed commercial area primarily consists of 11.46 acres of Lot “A” multi-family
development yielding a CN of 92, 7.45 acres of Lot “B” commercial development yielding a CN of 93, 1.59
acres of Lot “C” commercial development yielding an approximate CN of 90 (See approved drainage
report in Appendix D), and 1.80 acres of commercial development yielding a CN of 94 (Refer to Exhibit
7). This distribution results in a post-development cumulative CN of 92 for the overall commercial area
with a conservative time of concentration of 5 minutes. Table 6 below presents the rainfall intensity and
peak flows for the area studied at Critical Point 1 in the post-development condition. The values shown in
Table 6 represent a calculation of outflow based on an estimated 2.2 acre-feet of additional storage
provided for in the upstream detention/retention basins discussed in the Detention section of this report
(see page 10 for further discussion).

Table 6: Post-Development Overall Commercial Area Peak Flows

2-Year 10-Year 50-Year 100-Year
Rainfall Intensity (in/hr)* 2.16 3.07 4.02 4.47
Post-Development Peak Flow (CFS) 34.69 49.36 64.56 71.83

*Rainfall intensities are from modified rational critical duration event

Based on the proposed topography, the previously planned commercial area could be defined and
analyzed as one overall drainage area. However, the report will divide them into four separate drainage
areas (areas A through D) to allow for a more in-depth analysis of the proposed conditions (Refer to
Exhibit 8). The four drainage areas are described below:

Drainage Area “A”

Drainage Area “A” generally drains 11.46 acres of the overall area through a series of conveyance
measures including new enclosed storm sewer and surface runoff. The captured runoff will be routed
through water quality units (discussed further in the BMP Analysis section) and connected to a new RCB
storm sewer constructed during Lot “B” improvements. It will ultimately be conveyed south to the box
culvert at the northeast corner of MO 150 Highway and SW Ward Road, and discharged into Raintree
Lake. Drainage Area “A” contains approximately 6.59 acres of impervious area and 4.87 acres of
pervious area, resulting in a runoff coefficient of 0.65. The cumulative CN is 86 with a time of
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concentration of 5 minutes. Table 7 below represents the rainfall intensity and peak flows for drainage
area “A” in the post-development condition.

Table 7: Drainage Area “A” Post-Development Peak Flow Rates

2-Year 10-Year 50-Year 100-Year
Rainfall Intensity (in/hr)* 2.22 3.16 4.13 4.53
Post-Development Peak Flow (CFS) 18.08 25.69 33.58 36.86

*Rainfall intensities are from Rational Method Critical Duration Event

The post-development peak flows exceed the requirements set by APWA Section 5608.4.C.1.a,
traditionally requiring on-site detention. However, the overall Arborwalk development drainage master
plan accounts for unrestricted flow discharging from the designated commercial area. This will be
discussed in more detail in the Detention Analysis section below.

Drainage Area “B”
Drainage Area “B” generally drains 7.45 acres of the overall area through a series of conveyance

measures including new enclosed storm sewer and surface runoff south to the NW corner of the MO 150
Highway and SW Ward Road intersection. A box culvert carries the flow south across MO-150 Highway,
discharging into an unregulated tributary stream before quickly flowing east underneath SW Ward Road
through another culvert, and ultimately discharging into Raintree Lake. Drainage Area “B” contains
approximately 5.33 acres of impervious area and 2.12 acres of pervious area, resulting in a runoff
coefficient of 0.73. The cumulative CN is 93 with a conservative time of concentration of 5 minutes. Table
8 below represents the rainfall intensity and peak flows for drainage area D in the post-development
condition.

Table 8: Drainage Area "B" Post-Development Peak Flow Rates

2-Year 10-Year 50-Year 100-Year
Rainfall Intensity (in/hr)* 2.19 3.07 4.02 4.47
Post-Development Peak Flow (CFS) 12.02 16.85 22.04 24.53

*Rainfall intensities are from modified rational critical duration event

The post-development peak flows exceed the requirements set by APWA Section 5608.4.C.1.a,
traditionally requiring on-site detention. However, the overall Arborwalk development drainage master
plan accounts for unrestricted flow discharging from the designated commercial area. This will be
discussed in more detail in the Detention Analysis section below.

Drainage Area “C”
Drainage area C generally drains 1.59 acres of the overall area through a series of conveyance measures

including new enclosed storm sewer and surface runoff. The runoff is routed through an underground
detention basin, controlling flows per APWA'’s “Comprehensive Control”, and ultimately discharging into a
swale off-site into Drainage Area “B”. The “Micro Stormwater Drainage Study for McBee’s Coffee ‘N
Carwash” analyzes the proposed conditions for what is referred to as “Drainage Area C” in this study.
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This study was approved through the City of Lee’s Summit, MO so, therefore, no further analysis of
Drainage Area C is required. The drainage study can be found in Appendix D.

Drainage Area “D”
Drainage Area “D” generally drains 1.77 acres of the overall area through a series of conveyance

measures including new enclosed storm sewer and sheet-flow runoff. The runoff is generally conveyed
east, flowing offsite and ultimately discharging into Raintree Lake. The improvements to Drainage Area
“D” were constructed at the time of this report, so the as-built condition was used to calculate cover-type
data. Drainage Area “D” contains approximately 1.41 acres of impervious area and 0.35 acres of pervious
area, resulting in a runoff coefficient of 0.78. The cumulative CN is 94 with a conservative time of
concentration of 5 minutes. Table 9 below represents the rainfall intensity and peak flows for drainage
area D in the post-development condition.

Table 9: Drainage Area "D" Post-Development Peak Flow Rates

2-Year 10-Year 50-Year 100-Year
Rainfall Intensity (in/hr)* 2.16 3.07 4.02 4.41
Post-Development Peak Flow (CFS) 3.00 4.27 5.58 6.12

*Rainfall intensities are from modified rational critical duration event

The post-development peak flows exceed the requirements set by APWA Section 5608.4.C.1.a,
traditionally requiring on-site detention. However, the overall Arborwalk development drainage master
plan accounts for unrestricted flow discharging from the designated commercial area. This will be
discussed in more detail in the Detention Analysis section below.

Calculations for the Proposed Conditions can be found in the Exhibits & Calculations section of the
report.

DETENTION ANALYSIS

According to the Arborwalk Development Drainage Master Plan (See Appendix A), the extended dry
detention basin and extended wet detention basin upstream of the commercial development provides
satisfactory storage for downstream development in the designated commercial area. Page 2 of the
attached Arborwalk drainage master plan states that:

“The combination of the two basins will adequately hold the required volume of storage for both the
southeast drainage basin including the future commercial development at the intersection of Ward Road
and Highway 150”

On Page 3, the report clarifies further that:

“The proposed size of storage required for [limiting post-development flow] is approximately 7 acre-feet
for the 25-year storm event and for the 100-year storm event the required storage is 10.9 acre-feet. The
commercial area to the southeast when developed will require 4.8 acre-feet of storage for detention that

is part of the required storage listed above”
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According to the master plan, 4.8 acre-feet of storage is provided in the upstream detention basins to help
regulate flow in the designated commercial development that has been studied throughout this report.
PondPack software was used to estimate the storage required to reduce post-development flow to the
peak flow rates defined by APWA’s Comprehensive Control. The required storage is found to be 96,047
cubic feet or 2.20 acre-feet, far below the provided upstream storage of 4.8 acre-feet.

Due to the upstream detention ponds providing more than adequate storage to control peak flows from
the designated commercial area, as defined by the Arborwalk Drainage Master Plan, no additional
stormwater management facilities are required for the proposed developments.

BMP ANALYSIS

The Mid-America Regional Council, Manual of Best Management Practices for Stormwater Quality,
October 2012 requires the site to be designed to treat the additional impervious runoff during the 90%
mean annual storm (1.377/24 hr) created by site improvements. Each proposed development within the
designated commercial area will be required to sufficiently treat the 90% mean annual event, per the City
of Lee’s Summit’s approval.

The proposed multi-family development in Lot “A”, being proposed alongside this drainage report, will
satisfy the MARC BMP Manual’'s guidance by routing approximately 10 acres of runoff through two
hydrodynamic separators (Refer to Appendix E for the product specification sheet). The separators are
designed to handle the treatment flow (calculated per Chapter 6 of the MARC Manual) to remove total
suspended solids. Oils, cigarette butts, and larger sand particles would be removed from the runoff prior
to it being discharged off-site. Following the MARC BMP Manual’s Value Rating (VR) and Level of
Service system, the hydrodynamic separators provide a VR of 5 while the overall site receives a Level of
Service of 4.

SUMMARY & RECOMMENDATIONS

The proposed improvements for the 150 & Ward Multi-Family Development is located within an area
designated for commercial development, as described in the Arborwalk Development Drainage Master
Plan. The proposed private improvements within the designated commercial development area will
increase the impervious areas which increases the peak flow runoff when compared to pre-development
conditions. However, the drainage master plan accounts for future development in this area by setting
aside 4.8 acre-feet of storage in the extended wet & extended dry detention basins upstream. The
proposed improvements in the previously designated commercial area would require approximately 2.20
acre-feet of storage to meet APWA’s Comprehensive Control Requirements in the post-development
condition. Therefore, no additional detention is required within not only the proposed multi-family
development, but also the entire designated commercial area.

An analysis of the existing stream located within the residential & commercial lots suggests to Kimley-
Horn that the channel was intended to be an engineered channel, not a natural stream, and was intended
to temporarily serve the upstream drainage areas until further development was approved. Thus, a
stream buffer waiver is requested, and it is proposed that the existing channel be enclosed in public storm
sewer that would continue to serve the adjacent and upstream developments. The stream buffer waiver
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and public sewer relocation plans were prepared by another consultant, and have been provided in this
report for reference.

Each development within the previously designated commercial area will be required to propose
stormwater treatment measures that sufficiently treat the 90% mean annual event. The proposed
improvements for the 150 & Ward Multi-Family Development include two hydrodynamic separators
designed to remove total suspended solids from the runoff prior to it entering the public storm sewer
system. The separators provide a Value Rating of 5, and results in an overall Level of Service of 4 for the
proposed multi-family site.

Separate storm memos will be required, at the time of future development, for Lot “B” and Lot “C” to
confirm that the proposed improvements align with this macro study.

The 150 & Ward Multi-Family Development meets the requirements of APWA section 5600, and the
MARC BMP Manual as implemented by the City of Lee’s Summit. The development and the overall
drainage patterns of the entire site will remain largely unchanged; it is recommended that the site be
developed as outlined in this report.
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Exhibits & Calculations
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NATIONAL FLOOD INSURANCE PROGRAM
FLOOD INSURANCE RATE MAP
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HAZARD AREAS Regulatory Floodway listed above.
For communily and counlywide map dates,refer o the Flood Insurance Study Reportfor this juriscicton Q
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of 1% annual chance flood with average To determine if flood insurance is available in this community, contact your Insurance agent or call the National =
depth less than one foot or with drainage Flood Insurance Program at 1-800-636-6620.
areas of less than one square mile Zone X Basemap information shown on this FIRM was provided in digital format by the United States Geological Survey (USGS). S
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GRAPHIC SCALE IN FEET
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GRAPHIC SCALE IN FEET
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GRAPHIC SCALE IN FEET
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PONDPACK PONDMAKER ESTIMATE

Q PondMaker

[m]
j 1 | (7] I Compute Step 2
-+ ! (] -5 -
=g Worksheet (PO-6) 1 ) Storage Estimate Method Linear estmate (2) [Hydrograph]
1) Design Scenario Configuration B
2) Storage Estimate O Curvilinear
3) Pond Dimensions =
Stretch: 00 %
4) Outlet Design e 35.00
5) Routing () Lower Boundary
£) Complete
() Upper Boundary
O Total 30.00
(@) Linear
25.00
o~ 20.00
£
m
£
x
=
“ 1500
10.00
5.00
0.00
63 g4 105 126 147 168 189

Time (min)

Worksheet Summary
Options  Design  Routing

Design Scenario

Design Target Target Peak Pond Total
Return Peak Outflow Inflow Inflow Storage | Max Water
Event Qutflow Volume (ft3/s) Volume (Ft2) Surface

(ftz/s) (ft2) (ft=) Elevation
(ft)
1 2 Year 2 11.00 (MN/A) 34,69 91,574.265: 75,196.141
2 10 Year 10 .00 HGTEY) 49.36: 136,239....: 68,623.430
3 100 Year 100 67.00 HGTEY) 71.83¢ 201,711...: 96,047.485

Estimated | Estimated | Estimated Design Outlet

Structure

Estimated | Estimated
Peak
Outflow vs.
Target




Hydrodynamic Separator Treatment Flow Calculations Per MARC BMP Manual - Chapter 6

Treatment Unit - West Treatment Unit - East
Impervious (AC) 3.9 Impervious (AC) 4.153
Pervious (AC) 0.96 Pervious (AC) 0.737
Total Area (AC) 4.86 Total Area (AC) 4.89
K 1 K 1
C 0.78 C 0.81
| (ft/s) 4.40E-05 | (ft/s) 4.40E-05
A (ftA2) 211701.6 A (ftA2) 213008.4




Time of Concentration - Overall

Sheet Flow (Inlet Time, Tt)

Tt (hr)= 12.581259 . Note: The inlet time
Tt Total (min) o -
= 0.3 equation is located in
I(ft)= 100 Section 5602.7.A from
P2= 3.58 12.58 KCMetro APWA 5600
S= 1.5

Shallow Concentrated Flow

Segment 1 Segment 2 Segment 3
Cover Grassland Cover Wooded Cover Wooded
Tt (min)= | 0.53433333 Tt (min)= |0.19333333 Tt (min)= | 1.47111111
I(ft)= 320.6 I(ft)= 174 I(ft)= 132.4
V (ft/s)= 10 V (ft/s)= 15 V (ft/s)= 1.5

Note: Velocity Values are

Tt Total (mi
otal (min) calculated using Table
5602-6 in the KCMetro
2.20 APWA 5600

CUMULATIVE TRAVEL TIME (min)




Time of Concentration - Lot A

Sheet Flow (Inlet Time, Tt)

Tt (hr)= |10.7885323 . Note: The inlet time
Tt Total (min) L .
= 0.3 equation is located in
I(ft)= 100 Section 5602.7.A from
P2= 3.58 10.79 KCMetro APWA 5600
S= 2.38

Shallow Concentrated Flow

Segment 1 Segment 2
Cover Grassland Cover Wooded
Tt (min)= |0.63333333 Tt (min)= |0.12444444
I(ft)= 380 I(ft)= 112
V (ft/s)= 10 V (ft/s)= 15

Note: Velocity Values are

Tt Total (mi
otal (min) calculated using Table
5602-6 in the KCMetro
0.76 APWA 5600

CUMULATIVE TRAVEL TIME (min)




Time of Concentration - Lot B

Sheet Flow (Inlet Time, Tt)

Tt (hr)= |12.0676582 . Note: The inlet time
Tt Total (min) L .
= 0.3 equation is located in
I(ft)= 100 Section 5602.7.A from
P2= 3.58 12.07 KCMetro APWA 5600
S= 1.7

Shallow Concentrated Flow

Segment 1 Segment 2
Cover Grassland Cover Wooded
Tt (min)= 0.925 Tt (min)= |0.58333333
I(ft)= 555 I(ft)= 350
V (ft/s)= 10 V (ft/s)= 10

Note: Velocity Values are

Tt Total (mi
otal (min) calculated using Table
5602-6 in the KCMetro
1.51 APWA 5600

CUMULATIVE TRAVEL TIME (min)




Time of Concentration - Lot D

Sheet Flow (Inlet Time, Tt)

Tt (hr)= 12.581259 . Note: The inlet time
Tt Total (min) o -
= 0.3 equation is located in
I(ft)= 100 Section 5602.7.A from
P2= 3.58 12.58 KCMetro APWA 5600
S= 1.5

Shallow Concentrated Flow

Segment 1
Cover Grassland
Tt (min)= |0.29166667
I(ft)= 175
V (ft/s)= 10
Tt Total (min) Note: VeIocit.y Values are
calculated using Table
5602-6 in the KCMetro
0.29 APWA 5600

CUMULATIVE TRAVEL TIME (min)




Subsection: Modified Rational Grand Summary

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

150 & Ward Multi-Family - Overall Commercial Area

Modified Rational Method

Frequency Area Adjusted C  Duration  Intensity Flow Flow Volume Volume
(years) (acres) Coefficient (min) (in/h) (Peak) (Allowable) (inflow) (Storage)
(ft3/s) (ft3/s) (ft3) (ft3)

2 22.260 0.715 44 2.162 34.69 25.05 | 91,574.26 | 54,751.97

6 4

2 22.260 0.715 44 2.162 34.69 25.05 | 91,574.26 | 54,751.97

6 4

10 22.260 0.715 46 3.077 49.36 34.88 | 136,239.5 | 82,872.72

99 9

25 22.260 0.715 47 3.604 57.83 40.47 | 163,075.1 | 99,943.17

87 8

50 22.260 0.715 47 4.024 64.56 45.12 | 182,047.5| 111,667.4

89 79

100 22.260 0.715 47 4.477 71.83 49.56 | 202,573.3 | 125,260.3

75 00
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
2023-02-06 150 & Ward.ppc Center [10.02.00.01]
2/8/2023 27 Siemon Company Drive Suite 200 W Page 1 of 13

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



150 & Ward Multi-Family - Overall Commercial Area

Subsection: C and Area (Pre-Development)

Return Event: 2 years

Storm Event: User Defined IDF Table - 1 - 2

Label: CM-2

Scenario: 2 Year
C and Area Results (Pre-Development)

Soil/Surface Description C Coefficient Area
(acres)
Pervious Area 0.300 22.260
Weighted C & Total Area ---> 0.300 22.260

Bentley Systems, Inc. Haestad Methods Solution
2023-02-06 150 & Ward.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
6.678

PondPack CONNECT Edition
[10.02.00.01]
Page 2 of 13



150 & Ward Multi-Family - Overall Commercial Area

Subsection: C and Area (Post-Development)

Return Event: 2 years

Storm Event: User Defined IDF Table - 1 - 2

Label: CM-2

Scenario: 2 Year
C and Area Results

Soil/Surface Description C Coefficient Area
(acres)
Impervious 0.900 15.390
Pervious 0.300 6.870
Weighted C & Total Area ---> 0.715 22.260

Bentley Systems, Inc. Haestad Methods Solution
2023-02-06 150 & Ward.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
(N/A)
15.912

PondPack CONNECT Edition
[10.02.00.01]
Page 3 of 13



150 & Ward Multi-Family - Overall Commercial Area

Subsection: Modified Rational Graph

Return Event: 2 years

Storm Event: User Defined IDF Table - 1 - 2

Label: CM-2
Year
Scenario: 2 Year
Method Type Method I
Time of Duration (Modified .
Rational, Critical) 44 min
MottoScale
A
AN
A
/ \
Flow / \
Time }
[1] [2]
Time of Concentration 5 min Time of Duration (Modified 44 min
(Modified Rational, Composite) Rational, Critical)
Intensity (Modified Rational, 5410 in/h InFe_n5|ty (Modified Rational, 2162 in/h
Peak) Critical)
L . 3 e .
Flow (Modified Rational, Peak) 86.80 ft3/s quv_v (Modified Rational, 34.69 ft3/s
Critical)
[3] [4]
Second Outflow Breakpoint . Storage (Modified Rational, 3
(Modified Rational) 4 min Estimated) >4,751.974 1t
Flow (Modified Rational, 3
Allowable) 25.05 fe/s
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
2023-02-06 150 & Ward.ppc Center [10.02.00.01]
2/8/2023 27 Siemon Company Drive Suite 200 W Page 4 of 13

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



150 & Ward Multi-Family - Overall Commercial Area

Subsection: C and Area (Pre-Development)

Return Event: 10 years

Storm Event: User Defined IDF Table - 1 - 10

Label: CM-2

Scenario: 10 Year
C and Area Results (Pre-Development)

Soil/Surface Description C Coefficient Area
(acres)
Pervious Area 0.300 22.260
Weighted C & Total Area ---> 0.300 22.260

Bentley Systems, Inc. Haestad Methods Solution
2023-02-06 150 & Ward.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
6.678

PondPack CONNECT Edition
[10.02.00.01]
Page 5 of 13



150 & Ward Multi-Family - Overall Commercial Area

Subsection: C and Area (Post-Development)

Return Event: 10 years

Storm Event: User Defined IDF Table - 1 - 10

Label: CM-2

Scenario: 10 Year
C and Area Results

Soil/Surface Description C Coefficient Area
(acres)
Impervious 0.900 15.390
Pervious 0.300 6.870
Weighted C & Total Area ---> 0.715 22.260

Bentley Systems, Inc. Haestad Methods Solution
2023-02-06 150 & Ward.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
(N/A)
15.912

PondPack CONNECT Edition
[10.02.00.01]
Page 6 of 13



150 & Ward Multi-Family - Overall Commercial Area
Subsection: Modified Rational Graph

Return Event: 10 years
Storm Event: User Defined IDF Table - 1 - 10

Label: CM-2
Year
Scenario: 10 Year
Method Type Method I
Time of Duration (Modified .
Rational, Critical) 46 min
MottoScale
A
AN
A
/ \
Flow / \
Time )
[1] [2]
Time of Concentration 5 min Time of Duration (Modified 46 min
(Modified Rational, Composite) Rational, Critical)
Intensity (Modified Rational, 2350 in/h InFe_n5|ty (Modified Rational, 3.077 in/h
Peak) Critical)
L . 3 e .
Flow (Modified Rational, Peak) 117.92 ft3/s quv_v (Modified Rational, 49.36 ft3/s
Critical)
[3] [4]
Second Outflow Breakpoint . Storage (Modified Rational, 3
(Modified Rational) 47 min Estimated) 82,872.729  ft
Flow (Modified Rational, 3
Allowable) 34.88 fte/s
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
2023-02-06 150 & Ward.ppc Center [10.02.00.01]
2/8/2023 27 Siemon Company Drive Suite 200 W Page 7 of 13

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



150 & Ward Multi-Family - Overall Commercial Area

Subsection: C and Area (Pre-Development)

Return Event: 50 years

Storm Event: User Defined IDF Table - 1 - 50

Label: CM-2

Scenario: 50 Year
C and Area Results (Pre-Development)

Soil/Surface Description C Coefficient Area
(acres)
Pervious Area 0.300 22.260
Weighted C & Total Area ---> 0.300 22.260

Bentley Systems, Inc. Haestad Methods Solution
2023-02-06 150 & Ward.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
6.678

PondPack CONNECT Edition
[10.02.00.01]
Page 8 of 13



150 & Ward Multi-Family - Overall Commercial Area

Subsection: C and Area (Post-Development)

Return Event: 50 years

Storm Event: User Defined IDF Table - 1 - 50

Label: CM-2

Scenario: 50 Year
C and Area Results

Soil/Surface Description C Coefficient Area
(acres)
Impervious 0.900 15.390
Pervious 0.300 6.870
Weighted C & Total Area ---> 0.715 22.260

Bentley Systems, Inc. Haestad Methods Solution
2023-02-06 150 & Ward.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
(N/A)
15.912

PondPack CONNECT Edition
[10.02.00.01]
Page 9 of 13



150 & Ward Multi-Family - Overall Commercial Area
Subsection: Modified Rational Graph

Return Event: 50 years
Storm Event: User Defined IDF Table - 1 - 50

Label: CM-2
Year
Scenario: 50 Year
Method Type Method I
Time of Duration (Modified .
Rational, Critical) 47 min
MottoScale
A
AN
A
/ \
Flow / \
Time )
[1] [2]
Time of Concentration 5 min Time of Duration (Modified 47 min
(Modified Rational, Composite) Rational, Critical)
Intensity (Modified Rational, 9.400 in/h InFe_n5|ty (Modified Rational, 4.024 in/h
Peak) Critical)
L . 3 e .
Flow (Modified Rational, Peak) 150.81 ft3/s quv_v (Modified Rational, 64.56 ft3/s
Critical)
[3] [4]
Second Outflow Breakpoint . Storage (Modified Rational, 3
(Modified Rational) 49 min Estimated) 111,667.479  ft
Flow (Modified Rational, 3
Allowable) 4512 fte/s
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
2023-02-06 150 & Ward.ppc Center [10.02.00.01]

2/8/2023

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

Page 10 of 13



150 & Ward Multi-Family - Overall Commercial Area

Subsection: C and Area (Pre-Development)

Return Event: 100 years

Storm Event: User Defined IDF Table - 1 -

Label: CM-2

Scenario: 100 Year
C and Area Results (Pre-Development)

Soil/Surface Description C Coefficient Area
(acres)
Pervious Area 0.300 22.260
Weighted C & Total Area ---> 0.300 22.260

Bentley Systems, Inc. Haestad Methods Solution
2023-02-06 150 & Ward.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

100 Year

Area (Adjusted)
(acres)
(N/A)
6.678

PondPack CONNECT Edition
[10.02.00.01]
Page 11 of 13



150 & Ward Multi-Family - Overall Commercial Area

Subsection: C and Area (Post-Development)

Return Event: 100 years

Storm Event: User Defined IDF Table - 1 -

Label: CM-2

Scenario: 100 Year
C and Area Results

Soil/Surface Description C Coefficient Area
(acres)
Impervious 0.900 15.390
Pervious 0.300 6.870
Weighted C & Total Area ---> 0.715 22.260

Bentley Systems, Inc. Haestad Methods Solution
2023-02-06 150 & Ward.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

100 Year

Area (Adjusted)
(acres)
(N/A)
(N/A)
15.912

PondPack CONNECT Edition
[10.02.00.01]
Page 12 of 13



150 & Ward Multi-Family - Overall Commercial Area
Subsection: Modified Rational Graph

Return Event: 100 years
Storm Event: User Defined IDF Table - 1 -

Label: CM-2
100 Year
Scenario: 100 Year
Method Type Method I
Time of Duration (Modified .
Rational, Critical) 47 min
MottoScale
A
AN
A
/ \
Flow / \
Time )
[1] [2]
Time of Concentration 5 min Time of Duration (Modified 47 min
(Modified Rational, Composite) Rational, Critical)
Intensity (Modified Rational, 10.320 in/h InFe_n5|ty (Modified Rational, 4.477 in/h
Peak) Critical)
L . 3 e .
Flow (Modified Rational, Peak) 165.57 ft3/s quv_v (Modified Rational, 71.83 ft3/s
Critical)
[3] [4]
Second Outflow Breakpoint . Storage (Modified Rational, 3
(Modified Rational) 49 min Estimated) 125,260.300 ft
Flow (Modified Rational, 3
Allowable) 49:56 fte/s
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
2023-02-06 150 & Ward.ppc Center [10.02.00.01]

2/8/2023

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

Page 13 of 13



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

150 & Ward Multi-Family - Lot A
Subsection: Modified Rational Grand Summary

Modified Rational Method

Frequency Area Adjusted C  Duration  Intensity Flow Flow Volume Volume
(years) (acres) Coefficient (min) (in/h) (Peak) (Allowable) (inflow) (Storage)
(ft3/s) (ft3/s) (ft3) (ft3)

2 11.460 0.703 42 2.226 18.08 14.54 | 45,556.06 | 25,052.78

4 5

10 11.460 0.703 44 3.163 25.69 20.10 | 67,821.81 | 38,270.37

1 5

25 11.460 0.703 45 3.705 30.09 23.31 | 81,240.47 | 46,269.33

8 7

50 11.460 0.703 45 4.135 33.58 25.90 [ 90,669.19 | 51,824.38

8 8

100 11.460 0.703 46 4.539 36.86 28.45  101,732.0 | 58,208.52

66 7
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
150 & Ward Lot A.ppc Center [10.02.00.01]
2/8/2023 27 Siemon Company Drive Suite 200 W Page 1 of 13

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



150 & Ward Multi-Family - Lot A
Subsection: C and Area (Pre-Development)

Return Event: 2 years

Storm Event: User Defined IDF Table - 1 - 2

Label: CM-2

Scenario: 2 Year
C and Area Results (Pre-Development)

Soil/Surface Description C Coefficient Area
(acres)
Pervious Area 0.300 11.456
Weighted C & Total Area ---> 0.300 11.456

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot A.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
3.437

PondPack CONNECT Edition
[10.02.00.01]
Page 2 of 13



150 & Ward Multi-Family - Lot A
Subsection: C and Area (Post-Development)

Return Event: 2 years

Storm Event: User Defined IDF Table - 1 - 2

Label: CM-2

Scenario: 2 Year
C and Area Results

Soil/Surface Description C Coefficient Area
(acres)
Impervious 0.900 7.694
Pervious 0.300 3.766
Weighted C & Total Area ---> 0.703 11.460

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot A.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
(N/A)
8.054

PondPack CONNECT Edition
[10.02.00.01]
Page 3 of 13



150 & Ward Multi-Family - Lot A

Subsection: Modified Rational Graph Return Event: 2 years
Label: CM-2 Storm Event: User Defined IDF Table - #(;azr

Scenario: 2 Year

Method Type Method I

Time of Duration (Modified

Rational, Critical) 42 min

MottoScale

Flow / \

Time
[1] [2]
Time of Concentration 5 min Time of Duration (Modified 4 min
(Modified Rational, Composite) Rational, Critical)
Intensity (Modified Rational, 5410 in/h InFe_nS|ty (Modified Rational, 2,226 in/h
Peak) Critical)
L . 3 L .
Flow (Modified Rational, Peak) 43.94 ft3/s quv_v (Modified Rational, 18.08 ft3/s
Critical)
[3] [4]
Second Outflow Breakpoint . Storage (Modified Rational, 3
(Modified Rational) 43 min Estimated) 25052.785 ft
Flow (Modified Rational, 3
Allowable) 14.54 fte/s
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
150 & Ward Lot A.ppc Center [10.02.00.01]
2/8/2023 27 Siemon Company Drive Suite 200 W Page 4 of 13

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



150 & Ward Multi-Family - Lot A
Subsection: C and Area (Pre-Development)

Return Event: 10 years

Storm Event: User Defined IDF Table - 1 - 10

Label: CM-2

Scenario: 10 Year
C and Area Results (Pre-Development)

Soil/Surface Description C Coefficient Area
(acres)
Pervious Area 0.300 11.456
Weighted C & Total Area ---> 0.300 11.456

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot A.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
3.437

PondPack CONNECT Edition
[10.02.00.01]
Page 5 of 13



150 & Ward Multi-Family - Lot A
Subsection: C and Area (Post-Development)

Return Event: 10 years

Storm Event: User Defined IDF Table - 1 - 10

Label: CM-2

Scenario: 10 Year
C and Area Results

Soil/Surface Description C Coefficient Area
(acres)
Impervious 0.900 7.694
Pervious 0.300 3.766
Weighted C & Total Area ---> 0.703 11.460

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot A.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
(N/A)
8.054

PondPack CONNECT Edition
[10.02.00.01]
Page 6 of 13



150 & Ward Multi-Family - Lot A

Subsection: Modified Rational Graph Return Event: 10 years
Label: CM-2 Storm Event: User Defined IDF Table - l;ela?

Scenario: 10 Year

Method Type Method I

Time of Duration (Modified

Rational, Critical) 44 min

MottoScale

Flow / \

Time
[1] [2]
Time of Concentration 5 min Time of Duration (Modified 44 min
(Modified Rational, Composite) Rational, Critical)
Intensity (Modified Rational, 2350 in/h InFe_n5|ty (Modified Rational, 3.163 in/h
Peak) Critical)
L . 3 L .
Flow (Modified Rational, Peak) 59.69 ft3/s quv_v (Modified Rational, 25.69 ft3/s
Critical)
[3] [4]
Second Outflow Breakpoint . Storage (Modified Rational, 3
(Modified Rational) 4 min Estimated) 38,270.375  ft
Flow (Modified Rational, 3
Allowable) 20.10 fe/s
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
150 & Ward Lot A.ppc Center [10.02.00.01]
2/8/2023 27 Siemon Company Drive Suite 200 W Page 7 of 13

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



150 & Ward Multi-Family - Lot A
Subsection: C and Area (Pre-Development)

Return Event: 50 years

Storm Event: User Defined IDF Table - 1 - 50

Label: CM-2

Scenario: 50 Year
C and Area Results (Pre-Development)

Soil/Surface Description C Coefficient Area
(acres)
Pervious Area 0.300 11.456
Weighted C & Total Area ---> 0.300 11.456

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot A.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
3.437

PondPack CONNECT Edition
[10.02.00.01]
Page 8 of 13



150 & Ward Multi-Family - Lot A
Subsection: C and Area (Post-Development)

Return Event: 50 years

Storm Event: User Defined IDF Table - 1 - 50

Label: CM-2

Scenario: 50 Year
C and Area Results

Soil/Surface Description C Coefficient Area
(acres)
Impervious 0.900 7.694
Pervious 0.300 3.766
Weighted C & Total Area ---> 0.703 11.460

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot A.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
(N/A)
8.054

PondPack CONNECT Edition
[10.02.00.01]
Page 9 of 13



150 & Ward Multi-Family - Lot A

Subsection: Modified Rational Graph Return Event: 50 years
Label: CM-2 Storm Event: User Defined IDF Table - l;eSa(:

Scenario: 50 Year

Method Type Method I

Time of Duration (Modified

Rational, Critical) 45 min

MottoScale

Flow / \

Time
[1] [2]
Time of Concentration 5 min Time of Duration (Modified 45 min
(Modified Rational, Composite) Rational, Critical)
Intensity (Modified Rational, 9.400 in/h InFe_n5|ty (Modified Rational, 4.135 in/h
Peak) Critical)
o . 3 e .
Flow (Modified Rational, Peak) 76.34 ft3/s quv_v (Modified Rational, 33.58 ft3/s
Critical)
[3] [4]
Second Outflow Breakpoint . Storage (Modified Rational, 3
(Modified Rational) 46 min Estimated) 51,824.388 ft
Flow (Modified Rational, 3
Allowable) 25.90 fe/s
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
150 & Ward Lot A.ppc Center [10.02.00.01]
2/8/2023 27 Siemon Company Drive Suite 200 W Page 10 of 13

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



150 & Ward Multi-Family - Lot A
Subsection: C and Area (Pre-Development)

Return Event: 100 years

Storm Event: User Defined IDF Table - 1 -

Label: CM-2

Scenario: 100 Year
C and Area Results (Pre-Development)

Soil/Surface Description C Coefficient Area
(acres)
Pervious Area 0.300 11.456
Weighted C & Total Area ---> 0.300 11.456

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot A.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

100 Year

Area (Adjusted)
(acres)
(N/A)
3.437

PondPack CONNECT Edition
[10.02.00.01]
Page 11 of 13



150 & Ward Multi-Family - Lot A
Subsection: C and Area (Post-Development)

Return Event: 100 years

Storm Event: User Defined IDF Table - 1 -

Label: CM-2

Scenario: 100 Year
C and Area Results

Soil/Surface Description C Coefficient Area
(acres)
Impervious 0.900 7.694
Pervious 0.300 3.766
Weighted C & Total Area ---> 0.703 11.460

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot A.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

100 Year

Area (Adjusted)
(acres)
(N/A)
(N/A)
8.054

PondPack CONNECT Edition
[10.02.00.01]
Page 12 of 13



150 & Ward Multi-Family - Lot A

Subsection: Modified Rational Graph

Return Event: 100 years

Storm Event: User Defined IDF Table - 1 -

Label: CM-2
100 Year
Scenario: 100 Year
Method Type Method I
Time of Duration (Modified .
Rational, Critical) 46 min
MottoScale
A
AN
A
/ \
Flow / \
Time )
[1] [2]
Time of Concentration 5 min Time of Duration (Modified 46 min
(Modified Rational, Composite) Rational, Critical)
Intensity (Modified Rational, 10.320 in/h InFe_n5|ty (Modified Rational, 4.539 in/h
Peak) Critical)
L . 3 L .
Flow (Modified Rational, Peak) 83.81 ft3/s quv_v (Modified Rational, 36.86 ft3/s
Critical)
[3] [4]
Second Outflow Breakpoint . Storage (Modified Rational, 3
(Modified Rational) 47 min Estimated) 58,208.527 ft
Flow (Modified Rational, 3
Allowable) 28.45 fte/s
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
150 & Ward Lot A.ppc Center [10.02.00.01]
2/8/2023 27 Siemon Company Drive Suite 200 W Page 13 of 13

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



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

150 & Ward Multi-Family - Lot B
Subsection: Modified Rational Grand Summary

Modified Rational Method

Frequency Area Adjusted C  Duration  Intensity Flow Flow Volume Volume
(years) (acres) Coefficient (min) (in/h) (Peak) (Allowable) (inflow) (Storage)
(ft3/s) (ft3/s) (ft3) (ft3)

2 7.449 0.729 43 2.194 12.02 8.82 | 31,007.34 | 18,302.60

9 9

10 7.449 0.729 46 3.077 16.85 12.25| 46,515.51 | 27,778.34

6 7

50 7.449 0.729 47 4.024 22.04 15.81 | 62,155.47 | 37,488.95

9 4

100 7.449 0.729 47 4.477 24.53 17.37 | 69,163.48 | 42,067.44

2 9
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
150 & Ward Lot B.ppc Center [10.02.00.01]
2/8/2023 27 Siemon Company Drive Suite 200 W Page 1 of 13

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



150 & Ward Multi-Family - Lot B
Subsection: C and Area (Pre-Development)

Return Event: 2 years

Storm Event: User Defined IDF Table - 1 - 2

Label: CM-2

Scenario: 2 Year
C and Area Results (Pre-Development)

Soil/Surface Description C Coefficient Area
(acres)
Pervious Area 0.300 7.448
Weighted C & Total Area ---> 0.300 7.448

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot B.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
2.234

PondPack CONNECT Edition
[10.02.00.01]
Page 2 of 13



150 & Ward Multi-Family - Lot B
Subsection: C and Area (Post-Development)

Return Event: 2 years

Storm Event: User Defined IDF Table - 1 - 2

Label: CM-2

Scenario: 2 Year
C and Area Results

Soil/Surface Description C Coefficient Area
(acres)
Impervious 0.900 5.330
Pervious 0.300 2.119
Weighted C & Total Area ---> 0.729 7.449

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot B.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
(N/A)
5.433

PondPack CONNECT Edition
[10.02.00.01]
Page 3 of 13



150 & Ward Multi-Family - Lot B

Subsection: Modified Rational Graph Return Event: 2 years
Label: CM-2 Storm Event: User Defined IDF Table - #(;azr

Scenario: 2 Year

Method Type Method I

Time of Duration (Modified

Rational, Critical) 43 min

MottoScale

Flow / \

Time
[1] [2]
Time of Concentration 5 min Time of Duration (Modified 43 min
(Modified Rational, Composite) Rational, Critical)
Intensity (Modified Rational, 5410 in/h InFe_n5|ty (Modified Rational, 2194 in/h
Peak) Critical)
o . 3 e .
Flow (Modified Rational, Peak) 29.64 ft3/s quv_v (Modified Rational, 12.02 ft3/s
Critical)
[3] [4]
Second Outflow Breakpoint . Storage (Modified Rational, 3
(Modified Rational) 4 min Estimated) 18,302.609  ft
Flow (Modified Rational, 3
Allowable) 8.82 fe/s
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
150 & Ward Lot B.ppc Center [10.02.00.01]
2/8/2023 27 Siemon Company Drive Suite 200 W Page 4 of 13

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



150 & Ward Multi-Family - Lot B
Subsection: C and Area (Pre-Development)

Return Event: 10 years

Storm Event: User Defined IDF Table - 1 - 10

Label: CM-2

Scenario: 10 Year
C and Area Results (Pre-Development)

Soil/Surface Description C Coefficient Area
(acres)
Pervious Area 0.300 7.448
Weighted C & Total Area ---> 0.300 7.448

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot B.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
2.234

PondPack CONNECT Edition
[10.02.00.01]
Page 5 of 13



150 & Ward Multi-Family - Lot B
Subsection: C and Area (Post-Development)

Return Event: 10 years

Storm Event: User Defined IDF Table - 1 - 10

Label: CM-2

Scenario: 10 Year
C and Area Results

Soil/Surface Description C Coefficient Area
(acres)
Impervious 0.900 5.330
Pervious 0.300 2.119
Weighted C & Total Area ---> 0.729 7.449

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot B.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
(N/A)
5.433

PondPack CONNECT Edition
[10.02.00.01]
Page 6 of 13



150 & Ward Multi-Family - Lot B

Subsection: Modified Rational Graph Return Event: 10 years
Label: CM-2 Storm Event: User Defined IDF Table - l;ela?

Scenario: 10 Year

Method Type Method I

Time of Duration (Modified

Rational, Critical) 46 min

MottoScale

Flow / \

Time
[1] [2]
Time of Concentration 5 min Time of Duration (Modified 46 min
(Modified Rational, Composite) Rational, Critical)
Intensity (Modified Rational, 2350 in/h InFe_n5|ty (Modified Rational, 3.077 in/h
Peak) Critical)
L . 3 L .
Flow (Modified Rational, Peak) 40.26 ft3/s quv_v (Modified Rational, 16.85 ft3/s
Critical)
[3] [4]
Second Outflow Breakpoint . Storage (Modified Rational, 3
(Modified Rational) 47 min Estimated) 27,778.347  ft
Flow (Modified Rational, 3
Allowable) 12.25 fe/s
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
150 & Ward Lot B.ppc Center [10.02.00.01]
2/8/2023 27 Siemon Company Drive Suite 200 W Page 7 of 13

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



150 & Ward Multi-Family - Lot B
Subsection: C and Area (Pre-Development)

Return Event: 50 years

Storm Event: User Defined IDF Table - 1 - 50

Label: CM-2

Scenario: 50 Year
C and Area Results (Pre-Development)

Soil/Surface Description C Coefficient Area
(acres)
Pervious Area 0.300 7.448
Weighted C & Total Area ---> 0.300 7.448

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot B.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
2.234

PondPack CONNECT Edition
[10.02.00.01]
Page 8 of 13



150 & Ward Multi-Family - Lot B
Subsection: C and Area (Post-Development)

Return Event: 50 years

Storm Event: User Defined IDF Table - 1 - 50

Label: CM-2

Scenario: 50 Year
C and Area Results

Soil/Surface Description C Coefficient Area
(acres)
Impervious 0.900 5.330
Pervious 0.300 2.119
Weighted C & Total Area ---> 0.729 7.449

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot B.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
(N/A)
5.433

PondPack CONNECT Edition
[10.02.00.01]
Page 9 of 13



150 & Ward Multi-Family - Lot B

Subsection: Modified Rational Graph Return Event: 50 years
Label: CM-2 Storm Event: User Defined IDF Table - l;eSa(:

Scenario: 50 Year

Method Type Method I

Time of Duration (Modified

Rational, Critical) 47 min

MottoScale

Flow / \

Time
[1] [2]
Time of Concentration 5 min Time of Duration (Modified 47 min
(Modified Rational, Composite) Rational, Critical)
Intensity (Modified Rational, 9.400 in/h InFe_n5|ty (Modified Rational, 4.024 in/h
Peak) Critical)
L . 3 L .
Flow (Modified Rational, Peak) 51.49 ft3/s quv_v (Modified Rational, 22.04 ft3/s
Critical)
[3] [4]
Second Outflow Breakpoint . Storage (Modified Rational, 3
(Modified Rational) 48 min Estimated) 37,488.954  ft
Flow (Modified Rational, 3
Allowable) 15.81 fe/s
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
150 & Ward Lot B.ppc Center [10.02.00.01]
2/8/2023 27 Siemon Company Drive Suite 200 W Page 10 of 13

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



150 & Ward Multi-Family - Lot B
Subsection: C and Area (Pre-Development)

Return Event: 100 years

Storm Event: User Defined IDF Table - 1 -

Label: CM-2

Scenario: 100 Year
C and Area Results (Pre-Development)

Soil/Surface Description C Coefficient Area
(acres)
Pervious Area 0.300 7.448
Weighted C & Total Area ---> 0.300 7.448

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot B.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

100 Year

Area (Adjusted)
(acres)
(N/A)
2.234

PondPack CONNECT Edition
[10.02.00.01]
Page 11 of 13



150 & Ward Multi-Family - Lot B
Subsection: C and Area (Post-Development)

Return Event: 100 years

Storm Event: User Defined IDF Table - 1 -

Label: CM-2

Scenario: 100 Year
C and Area Results

Soil/Surface Description C Coefficient Area
(acres)
Impervious 0.900 5.330
Pervious 0.300 2.119
Weighted C & Total Area ---> 0.729 7.449

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot B.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

100 Year

Area (Adjusted)
(acres)
(N/A)
(N/A)
5.433

PondPack CONNECT Edition
[10.02.00.01]
Page 12 of 13



150 & Ward Multi-Family - Lot B

Subsection: Modified Rational Graph

Return Event: 100 years

Storm Event: User Defined IDF Table - 1 -

Label: CM-2
100 Year
Scenario: 100 Year
Method Type Method I
Time of Duration (Modified .
Rational, Critical) 47 min
MottoScale
A
AN
A
/ \
Flow / \
Time )
[1] [2]
Time of Concentration 5 min Time of Duration (Modified 47 min
(Modified Rational, Composite) Rational, Critical)
Intensity (Modified Rational, 10.320 in/h InFe_n5|ty (Modified Rational, 4.477 in/h
Peak) Critical)
L . 3 L .
Flow (Modified Rational, Peak) 56.53 ft3/s quv_v (Modified Rational, 24.53 ft3/s
Critical)
[3] [4]
Second Outflow Breakpoint . Storage (Modified Rational, 3
(Modified Rational) 48 min Estimated) 42,067.449  ft
Flow (Modified Rational, 3
Allowable) 17.37 fte/s
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
150 & Ward Lot B.ppc Center [10.02.00.01]
2/8/2023 27 Siemon Company Drive Suite 200 W Page 13 of 13

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



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

150 & Ward Multi-Family - Lot D
Subsection: Modified Rational Grand Summary

Modified Rational Method

Frequency Area Adjusted C  Duration  Intensity Flow Flow Volume Volume
(years) (acres) Coefficient (min) (in/h) (Peak) (Allowable) (inflow) (Storage)
(ft3/s) (ft3/s) (ft3) (ft3)
2 1.763 0.780 44 2.162 3.00 2.15| 7,913.252 | 4,753.981
10 1.763 0.780 46 3.077 4.27 2.98| 11,772.93 | 7,215.400
9
50 1.763 0.780 47 4.024 5.58 3.84| 15,731.36 | 9,736.584
7
100 1.763 0.780 48 4.416 6.12 422 | 17,632.62 | 10,920.78
2 7
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
150 & Ward Lot D.ppc Center [10.02.00.01]
2/8/2023 27 Siemon Company Drive Suite 200 W Page 1 of 13

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



150 & Ward Multi-Family - Lot D
Subsection: C and Area (Pre-Development)

Return Event: 2 years

Storm Event: User Defined IDF Table - 1 - 2

Label: CM-2

Scenario: 2 Year
C and Area Results (Pre-Development)

Soil/Surface Description C Coefficient Area
(acres)
Pervious Area 0.300 1.770
Weighted C & Total Area ---> 0.300 1.770

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot D.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
0.531

PondPack CONNECT Edition
[10.02.00.01]
Page 2 of 13



150 & Ward Multi-Family - Lot D
Subsection: C and Area (Post-Development)

Return Event: 2 years

Storm Event: User Defined IDF Table - 1 - 2

Label: CM-2

Scenario: 2 Year
C and Area Results

Soil/Surface Description C Coefficient Area
(acres)
Impervious 0.900 1.410
Open Space 0.300 0.353
Weighted C & Total Area ---> 0.780 1.763

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot D.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
(N/A)
1.375

PondPack CONNECT Edition
[10.02.00.01]
Page 3 of 13



150 & Ward Multi-Family - Lot D

Subsection: Modified Rational Graph
Label: CM-2

Return Event: 2 years
Storm Event: User Defined IDF Table - 1 - 2

Year
Scenario: 2 Year
Method Type Method I
Time of Duration (Modified .
Rational, Critical) 44 min
r
MottoScale
A
AN
A
/ \
Flow / \
Time }
(11 [2]
Time of Concentration 5 min Time of Duration (Modified 44 min
(Modified Rational, Composite) Rational, Critical)
Intensity (Modified Rational, 5410 in/h InFe_nS|ty (Modified Rational, 2162 in/h
Peak) Critical)
L . 3 L .
Flow (Modified Rational, Peak) 7.50 ft3/s quv_v (Modified Rational, 3.00 ft3/s
Critical)
[3] [4]
Second Outflow Breakpoint . Storage (Modified Rational, 3
(Modified Rational) 4 min Estimated) 4,753.981 ft
Flow (Modified Rational, 3
Allowable) 215 fe/s
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
150 & Ward Lot D.ppc Center [10.02.00.01]
2/8/2023 27 Siemon Company Drive Suite 200 W Page 4 of 13

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



150 & Ward Multi-Family - Lot D
Subsection: C and Area (Pre-Development)

Return Event: 10 years

Storm Event: User Defined IDF Table - 1 - 10

Label: CM-2

Scenario: 10 Year
C and Area Results (Pre-Development)

Soil/Surface Description C Coefficient Area
(acres)
Pervious Area 0.300 1.770
Weighted C & Total Area ---> 0.300 1.770

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot D.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
0.531

PondPack CONNECT Edition
[10.02.00.01]
Page 5 of 13



150 & Ward Multi-Family - Lot D
Subsection: C and Area (Post-Development)

Return Event: 10 years

Storm Event: User Defined IDF Table - 1 - 10

Label: CM-2

Scenario: 10 Year
C and Area Results

Soil/Surface Description C Coefficient Area
(acres)
Impervious 0.900 1.410
Open Space 0.300 0.353
Weighted C & Total Area ---> 0.780 1.763

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot D.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
(N/A)
1.375

PondPack CONNECT Edition
[10.02.00.01]
Page 6 of 13



150 & Ward Multi-Family - Lot D

Subsection: Modified Rational Graph
Label: CM-2

Return Event: 10 years
Storm Event: User Defined IDF Table - 1 - 10

Year
Scenario: 10 Year
Method Type Method I
Time of Duration (Modified .
Rational, Critical) 46 min
MottoScale
A
AN
A
/ \
Flow / \
Time )
[1] [2]
Time of Concentration 5 min Time of Duration (Modified 46 min
(Modified Rational, Composite) Rational, Critical)
Intensity (Modified Rational, 2350 in/h InFe_n5|ty (Modified Rational, 3.077 in/h
Peak) Critical)
L . 3 L .
Flow (Modified Rational, Peak) 10.19 ft3/s quv_v (Modified Rational, 4.7 ft3/s
Critical)
[3] [4]
Second Outflow Breakpoint . Storage (Modified Rational, 3
(Modified Rational) 48 min Estimated) 7,215.400 ft
Flow (Modified Rational, 3
Allowable) 2:98 fte/s
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
150 & Ward Lot D.ppc Center [10.02.00.01]
2/8/2023 27 Siemon Company Drive Suite 200 W Page 7 of 13

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



150 & Ward Multi-Family - Lot D
Subsection: C and Area (Pre-Development)

Return Event: 50 years

Storm Event: User Defined IDF Table - 1 - 50

Label: CM-2

Scenario: 50 Year
C and Area Results (Pre-Development)

Soil/Surface Description C Coefficient Area
(acres)
Pervious Area 0.300 1.770
Weighted C & Total Area ---> 0.300 1.770

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot D.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
0.531

PondPack CONNECT Edition
[10.02.00.01]
Page 8 of 13



150 & Ward Multi-Family - Lot D
Subsection: C and Area (Post-Development)

Return Event: 50 years

Storm Event: User Defined IDF Table - 1 - 50

Label: CM-2

Scenario: 50 Year
C and Area Results

Soil/Surface Description C Coefficient Area
(acres)
Impervious 0.900 1.410
Open Space 0.300 0.353
Weighted C & Total Area ---> 0.780 1.763

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot D.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Year

Area (Adjusted)
(acres)
(N/A)
(N/A)
1.375

PondPack CONNECT Edition
[10.02.00.01]
Page 9 of 13



150 & Ward Multi-Family - Lot D

Subsection: Modified Rational Graph
Label: CM-2

Return Event: 50 years
Storm Event: User Defined IDF Table - 1 - 50

Year
Scenario: 50 Year
Method Type Method I
Time of Duration (Modified .
Rational, Critical) 47 min
MottoScale
A
AN
A
/ \
Flow / \
Time )
[1] [2]
Time of Concentration 5 min Time of Duration (Modified 47 min
(Modified Rational, Composite) Rational, Critical)
Intensity (Modified Rational, 9.400 in/h InFe_n5|ty (Modified Rational, 4.024 in/h
Peak) Critical)
L . 3 L .
Flow (Modified Rational, Peak) 13.03 ft3/s quv_v (Modified Rational, 558 ft3/s
Critical)
[3] [4]
Second Outflow Breakpoint . Storage (Modified Rational, 3
(Modified Rational) 49 min Estimated) 8,736.584 ft
Flow (Modified Rational, 3
Allowable) 3.84 fte/s
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
150 & Ward Lot D.ppc Center [10.02.00.01]
2/8/2023 27 Siemon Company Drive Suite 200 W Page 10 of 13

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



150 & Ward Multi-Family - Lot D
Subsection: C and Area (Pre-Development)

Return Event: 100 years

Storm Event: User Defined IDF Table - 1 -

Label: CM-2

Scenario: 100 Year
C and Area Results (Pre-Development)

Soil/Surface Description C Coefficient Area
(acres)
Pervious Area 0.300 1.770
Weighted C & Total Area ---> 0.300 1.770

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot D.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

100 Year

Area (Adjusted)
(acres)
(N/A)
0.531

PondPack CONNECT Edition
[10.02.00.01]
Page 11 of 13



150 & Ward Multi-Family - Lot D
Subsection: C and Area (Post-Development)

Return Event: 100 years

Storm Event: User Defined IDF Table - 1 -

Label: CM-2

Scenario: 100 Year
C and Area Results

Soil/Surface Description C Coefficient Area
(acres)
Impervious 0.900 1.410
Open Space 0.300 0.353
Weighted C & Total Area ---> 0.780 1.763

Bentley Systems, Inc. Haestad Methods Solution
150 & Ward Lot D.ppc Center
2/8/2023 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

100 Year

Area (Adjusted)
(acres)
(N/A)
(N/A)
1.375

PondPack CONNECT Edition
[10.02.00.01]
Page 12 of 13



150 & Ward Multi-Family - Lot D

Subsection: Modified Rational Graph Return Event: 100 years
Label: CM-2 Storm Event: User Defined IDF Table - 1 -
100 Year

Scenario: 100 Year

Method Type Method I

Time of Duration (Modified

Rational, Critical) 48 min

MottoScale

Flow / \

Time
[1] [2]
Time of Concentration 5 min Time of Duration (Modified 48 min
(Modified Rational, Composite) Rational, Critical)
Intensity (Modified Rational, 10.320 in/h InFe_n5|ty (Modified Rational, 4.416 in/h
Peak) Critical)
Flow (Modified Rational, Peak) 14.31 ft3/s Flow (Modified Rational,
- 6.12 ft3/s
Critical)
[3] [4]
Second Outflow Breakpoint . Storage (Modified Rational, 3
(Modified Rational) 50 min Estimated) 10,920.787 &
Flow (Modified Rational, 3
Allowable) 4.22 fte/s
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
150 & Ward Lot D.ppc Center [10.02.00.01]
2/8/2023 27 Siemon Company Drive Suite 200 W Page 13 of 13

Watertown, CT 06795 USA +1-203-755-1666
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DRAINAGE MASTER PLAN

INTRODUCTION

Gale Communities, Inc., of Lee’s Summit, Missouri employed the services of Archer
Engineers to evaluate and recommend a storm water management plan for the watershed
associated with the development called Arborwalk. Arborwalk is located in the southern
portion of the City of Lee’s Summit north of Missouri State Highway 150 and between
Ward and Pryor Roads. The development is 380 acres and is in Section 25, Township 47,
Range 32 of Jackson County. General topography is gentle rolling hills with both open

fields and timber areas.

WATERSHED DESCRIPTION

Arborwalk development is divided into 5 drainage basins, Southeast, Southwest, East,
Northwest, and North. The 5 drainage basins have their own modified storm water
management system that is described in detail in the following text. A check of the
Federal Emergency Management Agency (FEMA) indicated that there is no 100-year
flood plain within the boundary of the development.

The 5 drainage basins are outlined on the attached Figure named Drainage Master Plan
(enclosed). The Figure indicates the different drainage basins, flow direction, location
and approximate size of major detention basins, location of major rock check dams and
silt trap basins. Soil type was obtained from the Soil Conservation Service’s (SCS) “Soil
Survey of Jackson County, Missouri”. Existing land use was obtained from the city
zoning records and field inspection. Table A at the end of this report provides data for
the different drainage basins and pre and post watershed conditions respectfully.

OVERVIEW

Storm water management is knowledge used to understand, control, and utilize waters in
different forms within the hydrologic cycle. The natural condition of a watershed is
termed undeveloped condition. Natural streams, creeks, and waterways have been
continuously shaped over time by storm runoff. Development of a watershed results in
more paved areas that increase the frequency, magnitude, and volume of storm runoff,
Man made drainage facilities cause storm water to move faster and to become more
concentrated causing erosion within the watershed. The factors that impact severity of
erosion include storm intensity, soil conditions, vegetation characteristics, and

topography.



The goal of this report is to provide concepts and design criteria for best management of
storm water and the functions of the storm water drainage system. Various types of
systems will be used in the development to manage the storm water and may include
storm sewers, streets with curb & gutter, swales, detention, off-line detention, and

wetlands.

Detention basins are small to medium size basins that impound water for 24 hours or less
and are normally 10 acre-ft or less. Retention basins are usually larger than detention
basins and hold water for much longer periods, usually have a defined pool elevation, and
release any stored water at a much slower rate. Additional concepts will consist of
oversized storm sewer piping, off-line detention basins, and shallow green space
detention. Oversized storm sewer piping could be place at critical locations to hold
limited volumes of storm water to decrease the peak outflow leaving the detention basin
during normal storm events. Off-line detention basins might be developed within the
watershed to reduce the overall detention areas required within the watershed. An
example of an off-line detention basin might be a defined swale running down the back
lot lines of a series of houses. This swale would be connected to the storm sewers at each
end and controlled with an inlet of greater capacity than the outlet of the storm sewer.
The storm sewer would be designed to pass the dry weather flows and the 2, 5, and 10-
year storms. During a storm event larger than the 10-year event, the volume difference
between the inflow and outflow would be detained in the swale area defined. This type
of design using the concept of off-line detention within the on-line sewer system would
allow for better control of storm detention within the drainage basin before reaching the

detention basin(s) down stream.

SOUTHEAST DRAINAGE AREA

The Southeast Drainage Area will consist of all the various type of storm water
management systems that are practicable for the given size and use of the area. The
systems will consist of inlets and storm sewer piping, oversized storm sewer piping for
limited detention upstream of the detention basin, existing open channels with riparian
vegetation and wetlands, a retention basin with a fixed pool elevation and with detention
included within the retention basin, and shallow off-line detention combined with the
storm sewer system for increased storage upstream of the retention/detention basin. In
addition, upland detention will utilize green space for shallow storage of storm events
smaller than the 25-year event. The Drainage area is 103 acres with a weighed curve
number of 85 and a time of concentration of 27 minutes.

The existing farm lake will be retained and utilized by increasing the dam height and
excavation to create a detention basin above the normal pool elevation for the 25-year
design storage. The detention provided above the normal pool elevation will be
approximately 7.2 acre-feet of storage (3-feet in depth). The green space southeast of the
basin will be designed to hold an additional 3.9 acre-feet of storage (1-foot in depth).
The combination of the two basins will adequately hold the required volume of storage
for both the southeast drainage basin including the future commercial development at the



intersection of Ward Road and Highway [50. If in final design, it is determined that
additional space will be needed in the Southeast Basin, one option that will be considered
is the installation of an underground storm sewer detention under the commercial area
near the intersection of Ward Road and Highway 150.

To provide improved water quality in the Southeast Drainage Basin, additional
upland/wetland area will be developed north of the retention/detention basin. This
upland area will provide a vegetative interface with the lower storm events by allowing
low flows to pass through a native grass and tree area where the velocities will be
lowered to allow for sediment to collect in this upland area instead of the basins and

potential exiting the basin.

The area defined as commercial will have limited detention within their boundaries. The
required detention volumes for this area will be held in the Southeast detention area
upstream. An outlet structure with limited underground storage will be built at the outlet
(near the intersection of Ward Road and Highway 150) to allow only pre-developed

flows to exist the watershed.

Erosion control efforts for the area will include improved vegetative stabilization
practices such as temporary seeding using degradable stabilization blankets on slopes,
buffer zones at the top and bottom of slopes to reduced runoff flows, silt fence, straw
bales, storm inlet protection, and erosion control mating. In addition, check dams will be
used extensively both upstream and downstream of the green area to limit the amount of
sediment that could enter the Southeast Detention area. The southeast corner of the
development will have a series of temporary sedimentation basins to control and contain
the sediment load as storm water exists the site during the development of the project.

The pre-developed flow for the Southeast Drainage Basin is 340 cubic feet per second
(cfs) and the post-developed flow is 431 cfs. The proposed size of storage required for
this is approximately 7 acre-feet for the 25-year storm event and for the 100-year storm
event the required storage is 10.9 acre-feet. The commercial area to the southeast when
developed will require 4.8 acre-feet of storage for detention that is part of the required

storage listed above.

SOUTHWEST DRAINAGE AREA

The Southwest Drainage Area systems will consist of inlets and storm sewer piping,
oversized storm sewer piping for limited detention upstream of the detention basin,
existing open channels with riparian vegetation and wetlands, detention basins, and
shallow off-line detention combined with the storm sewer system for increased storage
upstream of the detention basins. The detention basins will consist of a two dry detention
basins to control the 2, 5, and 10-year storm for water quality and the 25-year storm for
downstream flood control. The small storm events will be held longer in the basins to
allow for improved water quality. This will be accomplished by designing around the
existing creek, by the addition of a control structure near Highway 150, and using the



change in elevations in creating steps. The upper (smaller) basin that has a storage
volume of approximately 1.2 acre-feet (3-foot depth) will be used as an equalization
basin before entering the lower detention basin. The lower detention basin which has a
storage volume of approximately 12.3 acre-feet will be gentle and blend into the
surrounding land by using native trees, bushes, and grasses. During the higher storm
events, water will be allowed to pond over most of the basin floor up to depth of 42-
iches. This will allow for planting of grasses in the basin bottom that can survive for
short times during submergence and the usage of tree plantings and treescape islands that
will be scattered through out the basin floor. These treescape islands will consist of trees,
shrubs, and grasses native to the area and particularly to stream areas. There will be field
ilets scattered through out the basin floor to handle the larger storm events by allowing
flow into smaller diameter piping that would converge at the primary outlet structure.
This would allow for subcritical flow to exit the site, thereby reducing the potential for
erosion downstream. Additional rock levels with rock waterfalls will allow for transition
of elevations and add aeration to the storm water for quality. The drainage area is 129
acres with a weighed curve number of 88 and a time of concentration of 20 minutes.

Erosion control efforts for the area will include improved vegetative stabilization
practices such as temporary seeding using degradable stabilization blankets on slopes,
buffer zones at the top and bottom of slopes to reduced runoff flows, silt fence, straw
bales, storm inlet protection, and erosion control mating. In addition, check dams will be
used extensively both upstream and downstream of the green area to limit the amount of
sediment that could enter the southwest green area.

The pre-developed flow for the Southwest Drainage Basin is 465 cubic feet per second
(cfs) and the post-developed flow is 622 cfs. The proposed size of storage required for
this is approximately 11 acre-feet for the 25-year storm event and for the 100-year storm
event the required storage is 13.6 acre-feet. The office area to the east of the lower
detention area when developed will require 2.9 acre-feet of storage for detention that is
part of the required storage listed above.

NORTHWEST DRAINAGE AREA

The Northwest Drainage Area systems will consist of inlets and storm sewer piping,
oversized storm sewer piping for limited detention upstream of the shallow detention
basin, existing open channels with riparian vegetation and wetlands, a shallow detention
basin, and shallow off-line detention combined with the storm sewer system for increased
storage upstream of the shallow detention basin. Shallow detention will consist of a
series of small dry detention areas incorporated into the proposed green space along the
north edge of the property and the buffer zone along Pryor Road. The outlet structure for
this basin will be positioned at the northwest corner of development at Pryor and allow
the release the pre-developed flows from the drainage basin. The green space along the
northern edge of the development will consist of swales running in a curve pattern and
dotted with treescape islands and native vegetation in the swales. This green space will
provide approximately 0.9 acre-feet of storage. The buffer zone along Pryor Road will



have the same type layout of a meandering swale with larger treescape islands to meet the
needs of a buffer zone between the residences and street. The buffer zone will provide
approximately 0.9 acre-feet of storage. The combined storage of the two areas is
approximately 1.8 acre-feet. The storage is less than the required 2.3 acre-feet for the 25-
year event. Additional storage will be developed within the development by the use of
large diameter storm sewer piping and off-line detention. Additional storm water swales
will be included in the development design to account for and control the 100-year event.
The drainage area is 33.1 acres with a weighed curve number of 81 and a time of

concentration of 13 minutes.

Erosion control efforts for the area will include improved vegetative stabilization
practices such as temporary seeding using degradable stabilization blankets on slopes,
buffer zones at the top and bottom of slopes to reduced runoff flows, silt fence, straw
bales, storm inlet protection, and erosion control mating. In addition, check dams will be
used extensively both upstream and downstream of the green area to limit the amount of
sediment that could enter the northwest green area.

The pre-developed flow for the Northwest Drainage Area is 123 cubit feet per second
(cfs) and the post-developed flow is 170 cfs. The proposed size of storage required for
this 1s 2.3 acre-feet for the 25-year storm event and for the 100-year storm event the

required storage is 3.1 acre-feet.

EAST DRAINAGE AREA

The East Drainage Area will consist of inlets and storm sewer piping, oversized storm
sewer piping for limited detention upstream of the detention basin, existing open
channels with riparian vegetation and wetlands, shallow detention, and shallow off-line
detention combined with the storm sewer system for increased storage upstream of the
retention/detention basin.  Shallow detention will consist of a dry detention area
incorporated into the proposed green space along the buffer zone along Ward Road. The
outlet structure will be positioned at the existing culvert structure that is under Ward
Road and will allow the release the pre-developed flows from the drainage basin. The
green space along Ward Road will consist of swales running in a curve pattern and dotted
with treescape islands and native vegetation in the swales. A small shallow dry detention
basin consisting of native grass will be positioned near the outlet structure for better
control for the storm events. The green space along Ward Road combined with the
shallow detention basin near the existing outlet structure will provide approximately 0.95
acre-feet of storage. Additional storage will be developed within the development by the
use of large diameter storm sewer piping and off-line detention. Additional storm water
swales will be included in the development design to account for and control the 100-year
event. The drainage area is 21.6 acres with a weighed curve number of 84 and a time of

concentration of 20 minutes.

Erosion control efforts for the area will include improved vegetative stabilization
practices such as temporary seeding using degradable stabilization blankets on slopes,



buffer zones at the top and bottom of slopes to reduced runoff flows, silt fence, straw
bales, storm inlet protection, and erosion control mating. In addition, check dams will be
used extensively both upstream and downstream of the green area to limit the amount of
sediment that could enter the East Green Area.

The pre-developed flow for the East Green Area is 76 cubit feet per second (cfs) and the
post-developed flow is 102 cfs. The proposed size of storage required for this is 1.6 acre-
feet for the 25-year storm event and for the 100-year storm event the required storage is

2.1 acre-feet.

NORTH DRAINAGE AREA

The North Drainage Area will consist of inlets and storm sewer piping, oversized storm
sewer piping for limited detention upstream of the detention basin, existing open
channels with riparian vegetation and wetlands, two detention basins (one normal depth
and one shallow), and shallow off-line detention combined with the storm sewer system
for increased storage upstream of the retention/detention basin. The drainage areas will
consist of two drainage basins with two outlet points. The westerly outlet will be the
north dry detention basin and the northly outlet will be the upper north dry detention
basin. The upper detention basin will incorporate the proposed green space along the
north edge of the property and the buffer zone along Hook Road. The outlet structure
will be positioned at the existing culvert structure that is under Hook Road and will allow
the release the pre-developed flows from the drainage basin. The green space along the
north edges will consist of swales running in a curve pattern and dotted with treescape
islands and native vegetation in the swales. The north detention basin will consist of the
buffer zone along the western edge of the development will have the same type layout of
a meandering swale with larger treescape islands to meet the needs of a buffer zone
between the residences and street. A larger dry detention basin consisting of native grass
will be positioned near the outlet structure for better control for the storm events. The
combined detention of the northern and upper north detention basins is 8.2 acre-feet,
which is more than adequate for current volumes. If it is determined that additional
storage is required. Additional storage will be developed using large diameter piping and
off-line detention in the development. Additional storm water swales will be included in
the development design to account for and control the 100-year event. The drainage area
consists of 68.2 acres for the North Drainage Basin and 11.9 acres for the Upper North
Drainage Basin. The weighted curve number is 81 and the time of concentration is 16

minutes.

Erosion control efforts for the area will include improved vegetative stabilization
practices such as temporary seeding using degradable stabilization blankets on slopes,
buffer zones at the top and bottom of slopes to reduced runoff flows, silt fence, straw
bales, storm inlet protection, and erosion control mating. In addition, check dams will be
used extensively both upstream and downstream of the green area to limit the amount of
sediment that could enter the southeast green area.



The pre-developed flow for the North Drainage Area is 226 cubit feet per second (cfs)
and the post-developed flow is 296 cfs. The proposed size of storage required for this is
5.3 acre-feet for the 25-year storm event and for the 100-year event the required storage

1s 7.1 acre-feet.

CONCLUSION

Table A is a summary of the design storm events, drainage areas, and pre and post
development flows and recommended detention. The recommended detention will be
completed with a combination of retention/detention lakes, detention basins, and shall
deter erosion utilizing gentle slopes, native grasses, and trees to create a storm water
scape that will co-exist with the existing surroundings.
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Appendix B

Storm Drainage Study | Arborwalk East Multi-Family
April 111, 2023 | 2 Submittal



PUBLIC STORM SEWER PLANS

UTILITIES

Electric Service

Evergy

Nathan Michael
913-347-4310
Nathan.michael@evergy.com

Gas Service

Spire

Katie Darnell

816-969-2247
Katie.darnell@spireenergy.com

Water/Sanitary Sewer
Water Utilities Department
1200 SE Hamblen Road
Lee's Summit, Mo 64081
Jeff Thorn

816-969-1900
jeff.thorn@cityofls.net

Communication Service
AT&T Carrie Cilke
816-703-4386
cc3527@att.com

Time Warner Cable

Steve Baxter
913-643-1928
steve.baxter@charter.com

Comcast

Ryan Alkire

816-795-2218
ryan.alkire@cable.comcast.com

Google Fiber

Becky Davis

913-725-8745
rebeccadavis@google.com

UTILITY STATEMENT:

THE UNDERGROUND UTILITIES SHOWN HEREON ARE FROM FIELD SURVEY INFORMATION OF ONE-
CALL LOCATED UTILITIES, FIELD SURVEY INFORMATION OF ABOVE GROUND OBSERVABLE EVIDENCE,
AND/OR THE SCALING AND PLOTTING OF EXISTING UTILITY MAPS AND DRAWINGS AVAILABLE TO THE
SURVEYOR AT THE TIME OF SURVEY. THE SURVEYOR MAKES NO GUARANTEE THAT THE
UNDERGROUND UTILITIES SHOWN COMPRISE ALL SUCH UTILITIES IN THE AREA, EITHER IN SERVICE
OR ABANDONED. FURTHERMORE, THE SURVEYOR DOES NOT WARRANT THAT THE UNDERGROUND
UTILITIES SHOWN ARE IN THE EXACT LOCATION INDICATED ALTHOUGH HE DOES CERTIFY THAT THEY
ARE LOCATED AS ACCURATELY AS POSSIBLE FROM INFORMATION AVAILABLE. THE SURVEYOR HAS
NOT PHYSICALLY LOCATED THE UNDERGROUND UTILITIES BY EXCAVATION UNLESS OTHERWISE
NOTED ON THIS SURVEY.

SAFETY NOTICE TO CONTRACTOR

IN ACCORDANCE WITH GENERALLY ACCEPTED CONSTRUCTION PRACTICE, THE CONTRACTOR WILL BE
SOLELY AND COMPLETELY RESPONSIBLE FOR CONDITIONS OF THE JOB SITE, INCLUDING SAFETY OF
ALL PERSONS AND PROPERTY DURING PERFORMANCE OF THE WORK. THIS REQUIREMENT WILL
APPLY CONTINUOUSLY AND NOT BE LIMITED TO NORMAL WORKING HOURS.

WARRANTY/DISCLAIMER

THE DESIGNS REPRESENTED IN THESE PLANS ARE IN ACCORDANCE WITH ESTABLISHED PRACTICES
OF CIVIL ENGINEERING FOR THE DESIGN FUNCTIONS AND USES INTENEDED BY THE OWNER AT THIS
TIME. HOWEVER, NEITHER SM ENGINEERING NOR ITS PERSONNEL CAN OR DO

WARRANTY THESE DESIGNS OR PLANS AS CONSTRUCTED, EXCEPT IN THE SPECIFIC CASES WHERE
SM ENGINEERING PERSONNEL INSPECT AND CONTROL THE PHYSICAL CONSTRUCTION ON

A CONTEMPORARY BASIS AT THE SITE.

CAUTION- NOTICE TO CONTRACTOR

THE CONTRACTOR IS SPECIFICALLY CAUTIONED THAT THE LOCATION AND/OR ELEVATION OF EXISTING
UTILITIES AS SHOWN ON THESE PLANS IS BASED ON RECORDS OF THE VARIOUS UTILITY COMPANIES

AND, WHERE POSSIBLE, MEASUREMENTS TAKEN IN THE FIELD. THE INFORMATION IS NOT TO BE

RELIED ON AS BEING EXACT OR COMPLETE. THE CONTRACTOR MUST CALL THE APPROPRIATE UTILITY
COMPANY AT LEAST 72 HOURS BEFORE ANY EXCAVATION TO REQUEST EXACT FIELD LOCATION OF
UTILITIES. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO RELOCATE ALL EXISTING UTILITIES
WHICH CONFLICT WITH PROPOSED IMPROVEMENTS SHOWN ON THE PLANS. THE CONTRACTOR

SHALL EXPOSE EXISTING UTILITIES AT LOCATIONS OF POSSIBLE CONFLICTS PRIOR TO ANY
CONSTRUCTION.

TO SERVE

ARBORWALK EAST

LEE'S SUMMIT, MO

CHIPMAN ROAD
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<
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=
3rd STREET
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So N
N
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=
I
()
<
(@)
(a'g
e
=<
<
2 Z
Z 2
PROJECT LOCATION
ARBORWALK BLVD
HWY 150
LOCATION MAP N
NOTES

1. ALL CONSTRUCTION SHALL FOLLOW THE CITY OF LEE'S
SUMMIT DESIGN AND CONSTRUCTION MANUAL AS ADOPTED BY
ORDINANCE 5813. WHERE DISCREPANCIES EXIST BETWEEN THESE
PLANS AND THE DESIGN AND CONSTRUCTION MANUAL, THE MORE
STRINGENT SHALL PREVAIL.

2. THERE ARE NO GAS/OIL WELLS PER MDNR DATABASE OF OIL
AND GAS PERMITS.

3. THE CONTRACTOR SHALL CONTACT THE CITY DEVELOPMENT
SERVICES ENGINEERING INSPECTION TO SCHEDULE A
PRE-CONSTRUCTION MEETING WITH A FIELD ENGINEERING
INSPECTOR PRIOR TO ANY LAND DISTURBANCE WORK AT
816-969-1200.

INDEX OF SHEETS
C-1  COVER SHEET
C-2  EXISTING CONDITIONS

C-3  OVERALL LAYOUT PLAN
C-4  GRADING / EROSION CONTROL PLAN
C-5 STORM LINE A PLAN AND PROFILE
C-6  STORM LINE A PLAN AND PROFILE
C-7  STORM LINE A PLAN AND PROFILE
C-8  DRAINAGE PLAN
C-9  DETAILS
C-10 DETAILS

DEVELOPER

MARTIN CITY PARTNERS, LLC

7217 W 110TH STREET

OVERLAND PARK, KS 66210
CONTACT: GARRETT FUGATE
PHONE: 913.649.4500

EMAIL: GARRET@CHRISTIEDEV.COM

ENGINEER

SM ENGINEERING

SAM MALINOWSKY

5507 HIGH MEADOW CIRCLE
MANHATTAN KANSAS, 66503
SMCIVILENGR@GMAIL.COM
785.341.9747

SURVEYOR

J & J SURVEY, INC.

6500 NW TOWER DR SUITE 102
PLATTE WOODS, MO 64151
816-741-1017

SM Engineering

SHE

5507 High Meadow Circle
Manhattan Kansas, 66503

smcivilengr@gmail.com
785.341.9747

Drawings and/or Specifications are original
proprietary work and property of the
Engineer and intended specifically for this
project. Use of items contained herein

without consent of the Engineeris

prohibited. Drawings illustrate best
information available to the Engineer. Field
verification of actual elements, conditions,
and dimensions is required.

SAMUEL D. MALINOWSKY
PROFESSIONAL ENGINEEER

Revisions

LEE'S SUMMITT, MO.
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/777ZE DESCRIPTION: . \
Tract 1: = S
Lot 2002 and Lot 2003, ARBORWALK — 5TH PLAT, LOTS 2001 THRU 2003, a subdivision in Lee’s Summit, Jackson S o
County, Missouri, according to the recorded plat thereof. 2 & C oy
v o 8
/ SE 1/4, SECTION 25, TOWNSHIP 47 NORTH, RANGE 32 WEST MW is | e 1 8 os3dts
All that part of the Southeast 1/4 of Section 25, Township 47, Range 32, being more particularly described as / 2 5 2 S O S
follows: Beginning at the Northeast corner of Lot 2003. ARBORWALK — 5TH PLAT, LOTS 20071-2003. a subdivision b/ b/ ’ N E E % ,S o
in Lees Summit, Jackson County, Missouri; thence Northeasterly along a curve to the left, having a radius of NS = o
430.00 feet and an arc distance of 326.97 feet; thence North 26 degrees 08 minutes 12 seconds East 170 feet; SURVEYORS RECOMMENDED PROPERTY DESCRIPTION: LEE'S Sl |MMIT JACKSON COUNTY MISSO' |RI ) E "(,“) % \F&
thence Northeasterly along a curve to the right, having a radius of 470.00 feet and an arc distance of 434.56 A tract of land being part of the Southeast Quarter of Section 25, Township > > 7N\ & E\ g @ O
feet; thence Southeasterly along a curve to the Right, having a radius of 75.00 feet, an arc distance of 129.34 47 North. R 32 West in the Cit F lee’s S 't Jack C ¢ 25 a g © +Q
feet; thence South 02 degrees 04 minutes 54 seconds East 62.45 feet; thence South 87 degrees 28 minutes 16 Mi or. ’ b qnge s Z:. ”; / € d i .bo dJ ee Sf //Umn:n , Jackson Lount, \J % 8 X D xh g
seconds East 50.00 feet; thence North 02 degrees 31 minutes 44 seconds East 57.00 feet; thence Northeasterly rssours, being Mmore particuiaryy gescribeag as 70//ows. X % E = N Q
along a curve to the right, having a radius or 70.00 feet. an arc distance of 109.96 feet; thence South 67 Commencing at the Southeast corner of said Southeast Quarter; Thence § %\ s N g O
degrees 28 minutes 08 seconds East 265.66 feel;, thence Southeasterly along a curve to the right, a radius of czoloqn . . N 0 § )
40.00 feet; an arc distance of 60.52 feet; thence Southwesterly along a curve to the right, having a radius of North 02'36 29" Last, aa/o)ng ., the Last line of said Southeast Quarz‘er, 572. 7.5 SW 7/ 4 SE 7/ 4 ‘% O - g
10,437 02 feet, an arc distance or 215.03 feet; thence South 07 degrees 26 minutes 42 seconds West 230.61 feet; Thence North 8723 31" West, 80.02 feet to the West Right—of—Way line PROJECT I NS Q o
feet; thence Southwesterly on a curve to the Right, having a radius of 10,572.00. an arc distance of 168.89 feet of SW Ward Road, as now established, said point also being the Point of LOCATION \ S TS U gﬁ
thence South 04 degrees 03 minutes 55 seconds West 12.00 feet; thence South 03 degrees 06 minutes O7 Beginning; Thence on a curve to the to the right having an initial tangent 0 N\ O T N E *» o
seconds West 14.64 feet; thence South 66 degrees 00 minutes 58 seconds East 10.00 feet; thence South 10 . o g 1m0 . BN S 3 A
degrees 22 minutes 02 seconds West 63.64 feel; thence South 40 degrees 43 minutes 06 seconds West 130.68 bearing South 54'4129 Wesf' ? /’Sd/us of 35.00 feet and an arc length of MO. ST. HWY. 150 NE COR, SE 1/4 E © E 0 % S
feet; thence South 01 degrees 51 minutes 56 seconds West 45.00 degrees; thence North 86 degrees O8 minutes 22.75 feet; Thence North 8803 54" West, 5.35 feet; Thence on a curve to VICINITY MAP SEC 25-47-32 = "S * QS o 3
04 seconds West 808.65 feet; thence South 02 degrees 06 minutes 17 seconds West 25.71 feet; thence North the left, tangent to the last described course, having a radius 57.46 feet SEC 25—47-37 FND 50 ALUM AP S RESES AN
87 degrees 53 minutes 43 seconds West 369.36 feel; thence North 02 degrees 06 minutes 17 seconds East and an arc length of 87.14 feet: Thence South 05°03'17” West, 137.84 feet: : e AT CORNER g § g
51.07 feet; thence South 87 degrees 54 minutes 12 seconds East 21.50 feet; thence North 02 degrees 05 7h ‘o th ot ’z‘ ¢ to the lost d bed ’ hovi ’ N.T.S. S é o S g
minutes 48 seconds East 88.00 feel; thence South 87 degrees 54 minutes 12 seconds East 17.60 feet; thence ence: on g curve to e ngnt, tangent to e /as escribeg course, having N >\ o Soi=
South 84 degrees 52 minutes 58 seconds East 37.95 feel; thence South 87 degrees 54 minutes 12 seconds a radius of 258.54 feet and an arc length of 4327 feet; Thence North , = g Q0 \D, N
East 18.50 feet; thence North 02 degrees 05 minutes 48 seconds FEast 10.00 feet; thence South 87 degrees 54 88°03°54”7 West, 759.59 feet; Thence North 01°56°06”7 East 49.98 feet; | S Q E g © HG
?/77;//17‘92772d 5900/70';4505{‘ ;05-0702 feet; Z‘geﬂtc_e 505?“/700022‘/7“9@6/5\/ 057 /g;nuozl‘es 48 %egonqs Z‘WESZ;;aOO fsez‘,'b_z‘hfnce Thence on a curve to the left, tangent to the last described course, having O g D (Q? O
ou egrees minutes seconds Eas .00; thence Nor egrees minutes seconds Fas . . -0 »n S WBA TN
51.50 feet: thence North 87 degrees 54 minutes 12 seconds West 25.50 feet; thence North 02 degrees 05 a radius of 138.80 feet and an arc length of 104.50 feet; Thence North SO S82B S0
minutes 48 seconds East 41.50 feet; thence North 87 degrees 54 minutes 12 seconds West 12.50 feet; thence 471°07°14" West, 31.46 fefez‘ to the South /?/ghz‘—.of—Way /”7‘? of SW Arbo’.’Wd/k <S¢ TS \2 N
North 02 degrees of minutes 48 seconds East 95.00. thence North 20 degrees 17 minutes 45 seconds West Boulevard, as now established; Thence along said South Right—of—Way line Curb Inlet 12951 (6x4) === Curb Inlet %ifgggfﬂ 0 O S X > ~ -
24.80 feet to the point of beginning. the following ten courses, Thence on a curve to the left, having an initial L in (5)=98 g FL In (5)=976.23 15" RCP | .0 g SIS T
e, tnon . . oms P I FL Out (N)=976.13 15" RCP S 2w NoxXQ
SCHEDULE B PART 1| NOTES: tangent North 43°36°02” East, having a radius of 430.00 feet and an arc FL Out (£)=988.16 15" CP u: | N row aar | S S % w ‘% O
/2‘,—’ . length of 131.07 feet; Thence North 26°08°12”7 East 110.99 feet; Thence on / . - - — — I W/ 2" ALUM CAP Q@ “‘é NS N~ o
ems 1—7; 12 and 13 are non survey related items. . . . ] _ ) CROSS—WALK I — — .. o~ N E < Q
8. An easement granted to the City of Lee’s Summit, a municipal corporation, described by instrument recorded g curve to the right, tangent to the last described course, having a radius / & Z SIN CROSS—WALK I < QE O O R N O
June 25, 2001 as Document No. 2001/0048744. Does not affect subject property but has been shown. of 470.00 feet and an arc length of 434.56 feetl; Thence on a curve to the - SRQEED SIeN Curb Inlet 12952 (6x4) Q S SEIEN Ny Qo
right, tangent to the last described course, having a radius of 75.00 feet NN - S 872808 F | ;:’Lpzzf"-(;igﬂ 05 15" FCP LT: gR o Q2 N
9. Boundaries; streets; grades, set back lines; easements, including but not limited to ingress and egress; cross and an arc length of 129.34 feet: Thence South 02°04°46” East, 62.45 feet; / Qe \ FO?L — %253 ( - 265, 6‘6’(,0) ‘TI_T'F' TELEPHONE Q S R gb 8]
parking agreement; dedications, including but not limited to sidewalk dedications; shown and or noted on the plat h South 87°28°08” Fast 50.00 feet- Th North 02°31°52” Fast NN S s PR e —— =~ [y L5 on S S S SIS
of ARBORWALK, — 5th Plat, recorded June 1, 2005 as Document No. 200510045420 in Plat Book 87 at Page 28. ence -od ast, QL.LY Teel, Thence Nor ast, - Curb Inlot 12950 (6x4) O N S T33335«
Does not affect subject property. 57.00 feet; Thence on a curve to the right, tangent to the /ast described a out (N)=989_5f”,‘5» oy 07302 2O I % Q RO IS NS &
. o course, having a radius of 70.00 feet and an arc length of 109.96 feet; 2 rounp—asouT L=129.34"(M&P) v R ¢ 12 12 107 75% | Q O 6 = E & E S N
70. Terms and provisions of the Restrictions, recorded June 1, 2005 as Document No. 2005 | 0045427, together Thence South 87°28°08” East 26553 feel: Thence on a curve to the right SIGN A =098°48°30" -
with the terms and provisions of the Assignment and Assumption of Delcarant FRights, recorded August 18, 2074 as tangent to the last descr/'beoi course hGV;n g a radius of 40.00 feet and 0;7 ) 7 P75 00" 1L=109. 95"(,1,/&,0) 27
Document No. 2074E00658343; but omitting any covenants or restrictions, if any, including but not limited to those ’ . . T = A =090°00°00"
based upon race, color, religion, sex, sexual orientation, familial status, marital status, disability, handicap, national arc length of 63.79 f e‘?t to the .Wesz‘ Righ ZL_O’.( —Way line of . said SW Ward (s R=70.00" » 107 ]
origin, ancestry, source of income, gender, gender identity, gender expression, medical condition or genetic Road; Thence along said West Right—of—Way line the following three courses; g,? 9 =Y L=63.79 (M,&'P” A y 9L (04 _¢_
/:nformaz‘{z"otn,d %s set /lforz‘bh/ /'/7/ applicable state or federal laws, except to the extent that said covenant or restriction Thence South 04°28°39” West, 211.75 feet: Thence South 07°28'42” West, Y / 6 \%0’ ’ '):, A=097127155 ] A l |
is permitted by applicable law. 158.69 feet to the Point of Beginning. Contains 499,350 feet 2400 R=40.00 2" g
Affected by the Assignment and Assumption of Declarant rights dated February 16, 2022, recorded February 16, 11,46 eet o € 077 ° eginning. ~ontains square reet or § b‘/ 10.66 o l | , l;r‘ \J"
2022 as Document No. 2022E0015432. Affects subject property and is blanket in nature. <70 gcres more or /ess. A7 @/067' S 02°04'46" /E _/ — - 12" 3 O N/
FND IRON B4R 7 62.45'(M&P) N 02'31°52" £ : o HS \%
71.  Boundaries, easements and features shown by the Survey recorded July 9, 2009 as Document No. W/ 2" ALUM cAP \@ 57.00'(M&‘P) e z m S 5 »:.
2009E0065194. Does not affect subject property but has been shown. 2 Z =) 2 8 Y,
SURVEY CONTROL POINTS T S S
TELEPHONE 2 9, > = al
GENERAL SURVEY NOTES: Point # | Northing Easting | Elevation Description ' o *0)’@ 5 l Z
1.) The plat of ARBORWALK—1ST PLAT, is recorded in Book 82 at Page 50 in the Recorder of Deeds S 872808" £ ey B |
Office in Jackson County, Missouri. 7 974540 74 | 2824139.37 | 993 44 JA—137 / 50.00(M&R) &? N |
NS 22
N~
2.) The plat of ARBORWALK—5TH PLAT, is recorded in Book -87 at Page 28 in the Recorder of Deeds 40 978301.91 | 2817160.68 | 977.88 | SQUARE CUT IN CURE INLET v Qoy
Office in Jackson County, Missouri. 9!
47 978327.36 | 2816366.85 | 1004.50 | SQUARE CUT IN CURE INLET o [
ggm;/gsy/‘?e‘;ﬁ;rz‘p,év/f(dCeCdZbeji(;;n?ated September 8, 2022 at 8:00 AM provided by Chicago Title Insurance 50 978308.82 | 28717086.59 | 987.07 " oUT IN SIDEWALK / | .
4 - l
571 978327.61 | 2816255.57 | 1007.48 "+ CUT IN SIDEWALK 3
4.) Basis of Bearings was established by the Missouri State Plane Coordinate System from GPS v F?)
Observation. BENCHMARK: g_, S
' . . . . < |
5.) The subject property is located in Zone X, areas determined to be outside the 0.2% annual chance M KC Metro A'/um/num' GRS. Disk, located app {’OX/maz‘e/y / N
. . 0.7 miles South of intersection Highway 150 and Highway 2917, o~
floodplain, as shown on Flood Insurance Rate Map (FIRM) 29095C0532G, effective January 20, 2017. ) .
32° East of the center of Highway 23917. G« | 8
. . Elevation = 993.44 ey
6.) The subject property contains 892,586 square feet or 20.49 acres. evation ARFA 2 oy l .
P N
499,350 SQ. T, \% o
UTILITY NOTE. 11.46 AC. o
The utilities on this survey are shown based on source information from plans and markings and were M . n L(B
combined with observed evidence of utilities pursuant to Section 5.E.iv. to develop a view of the S 072842"'w |
underground utilities. However, lacking excavation, the exact location of underground features cannot be CLIENT: ) 158.69 : | o
accurately, completely, and reliably depicted. In addition, in some jurisdictions, 811 or other similar TR “ \/\) S N OHE { OHE _g
utility locate requests from surveyors may be ignored or result in an incomplete response, in which Kimley Horn N ! ¥ <
case the surveyor shall note on the plat or map how this affected the surveyor’s assessment of the . / , \a 88 —
location of the utilities. Where additional or more detailed information is required, the client /s advised PROPERTY LOCATION: 1 L=2’2- 75 f\? §§ z,:'
that excavation and/or a private utility locate request may be necessary. NE corner M—150 & SW Ward Road I.T.B.=S54°41'29"W N NS a0
Lee’s Summit, MO R=35.00’ Q ? @)
J) > [iy_Grote et 12954 (2.2x2.7) <
° 2 ” op=. .
| N 88°03°54" W A out (5)=975.29 15" Rer N
1 5.35 - POINT OF l =
L=131.07’ BEGINNING —
SMH Top=991.04 ——\ ,
[.T.B.=N43°36°02°F FL In ?f/)=372.74 10” PYC L=87.14 oy Z:I R
R=430.00" FL out ()= 972.5¢ 10" AT A =086°52°48" / I v 8725377 I g
. ’ ”» =57.46’ " NS @)
. N 41 ?7 4" W « Junction Box 12955 (5x3) M >_‘ =
/ J1.46 R S A 7 m (N}=974.,72 15" RCP o gg
8 S FL In (W)=97512 15" RCP . m 3=
Y FL Out (5)=973.92 18" RCP N o A
N N By
IS Q @) [
NS /' ! I | S > EE
76_‘oll;b= Jniet 12981 (6x4) % , \\\ [=104.30’ SMH Jop=982.03 QQ: E ~ 8 E ®
FL Out (S)=992.66 15" CMP 6‘5 e > A.=04303°19" f b W=970.63 jo" Py Q I % 5 " ﬁ
— 0 L _ 7 FL ot/ (5)=970.53 ;10" PYC T ! R O m
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NOTES:
1. Prior to Land Disturbance activities, the following shall occur:

a) Identify the limits of construcljan on the ground with easily recognizable indications such as construction staking,

construction fencing and placement of physical barriers or other means acceptable to the City inspector and in

conformance with the erosion and pollution control plan; { 5507 High Meadow Circle
b) Construct a stabilized entrance/parking/staging area; \f Manhattan Kansas, 66503

c) Install perimeter controls and protect any existing stormwater inlets;
d) Request an initial inspection of the installed Phase | pollution control measures designated on the approved

smcivilengr@gmail.com

[
erosion and pollution control plan. Land disturbance work shall not proceed until there is a passed inspection // | 785.341.9747
l
2. The site shall comply with all requirements of the MoDNR general requirements // J
a) Immediate initiation of temporary stabilization BMPs on disturbed areas where construction activities / \ /
have temporarily ceased on that portion of the project site if construction activities will not resume ’ /
for a period exceeding 14 calendar days. Temporary stabilization may include establishment of — R 4 Drawings and/or Specifications are original
vegetation, geotextiles, mulches or other techniques to reduce or eliminate erosion until either final 7 S Y 7 a < ~_ — 3 £ \ proprietary work and property of the
stabilization con be achieved or until further construction activities take place to re-disturb the / (_)\}\ g / = In? < N . < N X / T Engineer and intended specifically for this
area. This stabilization must be completed within 14 calendar days; / X =T / ~ - _ ~ NN \ \ . VN Zi & project. Use of items contained herein
b) Inspection of erosion and sediment control measures shall be performed to meet or exceed the / /// N <l | _ ~ - \\ ~N N AN ™ / N \ A/ without consent of the Engineeris
minimum inspection frequency in the MoDNR General Permit. At a minimum, inspections shall be performed / > '/ N R SN [ i 4@ / _ proh_ibited- Drawings illustra_te best_
during all phases of construction at least once every 14 days and within 24 hours of each precipitation event. 7/ / ™~ ~ N [ , information available to the Engineer. Field
. . . . . . e, / \ AN ~ N\ N | -~ [ verification of actual elements, conditions,
¢) An inspection log shall be maintained and shall be available for review by the regulatory authority; 7 / - N - - \ \ | | and dimensions is required
d) The erosion and pollution control plan shall be routinely updated to show all modifications and * N h \ | :
amendments to the original plan. A copy of the erosion and pollution control plan shall be kept on site and made available for review by the regulatory authority.
3. Temporary seeding shall only be used for periods not to exceed 12 months. For final stabilization. temporary

seeding shall only be used to establish vegetation outside the permanent seeding or sodding dates as
specified in the Standard Specifications. Final stabilization requires a uniform perennial vegetative cover with a density of 70% over 100% of disturbed area.

4. Erosion and pollution control shall be provided for the duration of a project. All installed erosion and pollution control BMPs shall be maintained in a
manner that preserves their effectiveness. If the City determines that the BMPs in place do not provide adequate erosion and pollution control at any time
during the project, additional or alternate measures that provide effective control shall be required.

5. Concrete wash or rinse water from concrete mixing equipment. Tools and/or ready-mix trucks. etc. may not be discharged into or be allowed to run to any
existing water body or portion of the storm water system. One or more locations for concrete washout will be designated on site,

such that discharges during concrete washout will be contained in a small area where waste concrete can solidify in place. Proper signage will be installed to
direct users to the concrete washout. Concrete washouts must be handled prior to pouring any concrete.

6. Silt fences and sediment control BMPs which are shown along the back of curb must be installed within two weeks of curb backfill and prior to placement of
base asphalt. Exact locations of these erosion control methods may be field adjusted to minimize conflicts with utility construction.
However, anticipated disturbance by utility construction shall not delay installation.

7. Required sediment basins and traps shall be installed as early as possible during mass grading. Sediment basins and traps shall be cleaned out when the
sediment capacity has been reduced by 20% of its original design volume.

8. All manufactured BMPs such as erosion control blankets, TRMs, biodegradable logs, filter socks, synthetic sediment

barriers and hydraulic erasion control shall be installed as directed by the manufacturer. I/ /// N / / / / N Revisions
/ ) I e / /

9. The above requirements are the responsibility of the permittee for the site. Responsibility may be transferred to another party by the permittee, but the // / //// 5 Lk // 4 /9

permittee shall remain liable by the City of Lee's Summit if any of the above conditions are not met. V7 / ; 4 o
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Drawings and/or Specifications are original
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5507 High Meadow Circle
Manhattan Kansas, 66503
smcivilengr@gmail.com
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Drawings and/or Specifications are original
proprietary work and property of the
Engineer and intended specifically for this
project. Use of items contained herein
without consent of the Engineeris
prohibited. Drawings illustrate best
information available to the Engineer. Field
verification of actual elements, conditions,
and dimensions is required.
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1 A2-A1 0.000 0.00 0.0 0.00 0.00 202.89 128.90 43 x68e 12.72 358.21 963.30 967.70 0.0341 0.00 966.88 971.28 971.28
2 A3-A2 0.000 0.00 0.0 1843 18.43 203.31 132.95 43 x68e 12.88 231.89 968.20 970.10 0.0143 980.00 972.28 973.50 973.50
3 A4-A3 A4 1.740 0.81 5.0 18.18 0.00 185.67 265.50 54  13.25 205.48 970.60 973.50 0.0109 982.00 974.12 977.44 977.44 N S h e e t
4 A5-A4 A5 2.490 0.81 5.0 26.01 0.00 168.25 144.10 54  13.23 248.46 973.70 976.00 0.016 984.00  976.78 979.72 979.72
5 AB-A5 0.000 0.00 0.0 18.43 18.43 143.06 216.60 54 11.98 210.90 976.20 978.69 0.0115 986.00  979.15 982.12 982.12 ' @D@
6 A7-A6 A7 3.250 0.72 5.0 30.18 0.00 124.98 240.70 48 11.77  143.65 978.90 981.31 0.01 990.00  981.92 984.61 984.61 Civil
1"=60' DRAINAGE PLAN
7 A8-A7 Pond Outlet 0.000 0.00 0.0 94.80 94.80 94.80 141.60 48 10.51 148.91 981.80 983.32 0.0107 998.00 984.34 986.21 986.71 e — ,
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Notes for Construction Entrance:

1.

N

[S)]

il

Avoid locating on steep slopes, at curves on public roads, or
downhill of disturbed area.

Remove all vegetation and other unsuitable material from
the foundation area, grade, and crown for positive drainage.

If slope towards the public road exceeds 2%, construct a
6— to 8—inch high ridge with 3H:1V side slopes across the
foundation approximately 15 feet from the edge of the
public road to divert runoff from it.

. Install pipe under the entrance if needed to maintain

drainage ditches along public roads.

. Place stone to dimensions and grade as shown on plans.

Leave surface sloped for drainage.

. Divert all surface runoff and drainage from the entrance to

a sediment control device.

If conditions warrant, place geotextile fabric on
the graded foundation to improve stability.

Section A—A

Not to Scale

Maintenance for Construction Entrance:

1. Reshape entrance as needed to maintain function and
integrity of Installation. Top dress with clean aggregate
as needed.

CONSTRUCTION ENTRANCE

— manner
\

\

Notes for Concrete Washout:

w

EN

. Concrete washout areas shall be installed prior to any concrete

placement on site.

. Concrete washout area shall include a flat subsurface pit sized

relative to the amount of concrete to be placed on site. The slopes
leading out of the subsurface pit shall be 3:1. The vehicle tracking
pad shall be sloped towards the concrete washout area.

. Vehicle tracking control is required at the access point to all

concrete washout areas.

. Signs shall be placed at the construction site entrance, washout

area and elsewhere as necessary to clearly indicate the location(s)
of the concrete washout area(s) to operators of concrete truck
and pump rigs.

A one—piece impervious liner may be required along the bottom and
sides of the subsurface pit in sandy or gravelly soils.

Maintenance for Concrete Washout:

N

w

A

. Concrete washout materials shall be removed once the materials

have filled the washout to approximately 75% full.

. Concrete washout areas shall be enlarged as necessary to maintain

capacity for wasted concrete.

. Concrete washout water, wasted pieces of concrete and all other

debris in the subsurface pit shall be transported from the job site
in a water—tight container and disposed of properly.

. Concrete washout areas shall remain in place until all concrete for

the project is placed.

. When concrete washout areas are removed, excavations shall be filled

with suitable compacted backfill and topsoil, any disturbed areas
associated with the installation, maintenance, and/or removal of the
concrete washout areas shall be stabilized.

Excavated material Shall

perimeter berm.

~ Construction Fence (optional)

|

Construction Entrance modified from 2015 Overland Park Standard Details
for Erosion and Sediment Control; Concrete Washout modified from 2009
City of Great Bend Standard Drawings.

AN

CONCRETE WASHOUT

s~ Vehicle Tracking

/ Control

AMERICAN PUBLIC WORKS ASSOCIATION

Kansas City Metro Chapter

>, ocn
AMERICAN PUBLIC WORKS ASSOCIATION

CONSTRUCTION ENTRANCE
AND CONCRETE WASHOUT

KANSAS CITY
METRO CHAPTER

STANDARD DRAWING

NUMBER ESC-0I

ADOPTED:
10/24/2016

Filter fabric

Posts (*) at 4’ Max. spacing

Material (**) \

4" min length post

at 4’ max spacing \

L Staples, plastic zip ties or other material

J:: HHA

& i
i

2’ Min.

(*) POSTS

MIN, LENGTH 4’
— HARDWOOD 1 %g”" x 1 %"

— NO.2 SOUTHERN PINE 2 %" x 2 %"

STEEL 1.33 LB/FT

Street

- oy
f

0
f

7

i i ~
%

For additional strength filter fabric
material can be attached to woven
wire fencing with min. wire gauge
between 9 and 14 and max. mesh N
spacing of 6" which has been
fastened to the post.

A approved by the field engineer,
(50 Ib tensile strength) located in top 8"

Backfilled trench

(**) — Geotextile Fabric shall
meet the requirements
of AASHTO M288

SILT FENCE DETAILS

Not to Scale

Silt Fence

. 100" Maximum Runs (Typ.)

Street

Ends Turned

Uphill (Typ)
Incorrect

Figure A

Geotextile fabric
/ 3 wide

Notes:

Tire compaction zone 1. In order to contain water, the ends of the silt

fence must be turned uphill (Figure A).

irecti f Flow
‘_D_rrgMO’/__ 2. Long perimeter runs of silt fence must be

limited to 100°. Runs should be broken up into several
smaller segments to minimize water concentrations
(Figure A).

3. Long slopes should be broken up with intermediate rows
of silt fence to slow runoff velocities.

Machine slice

6" — 12" depth 4. Attach fabric to upstream side of post.

5. Install posts a minimum of 2’ into the ground.

6. Trenching will only be allowed for small or difficult
installation, where slicing machine cannot be reasonably
used.

Maintenance:

1. Remove and dispose of sediment deposits when the deposit
approaches % the height of silt fence.

2. Repair as necessary to maintain function and structure.

| 18" Minimum

Install silt fence at the top of the slope
to slow velocity and volume of water and
6’ to 10" away from the toe to create a
sediment storage area.

Silt fence post —\

Overlap filter fabric between posts

Wrap filter fabric around and /

attach to the post with
staples or plastic zip ties

JOINING FENCE SECTIONS

Not to Scale

Correct

SILT FENCE LAYOUT

Not to Scale

AMERICAN PUBLIC WORKS ASSOCIATION

Y. 1777 KANSAS CITY
METRO CHAPTER

DE—
;a MERICAN PUBLIC WORKS ASSOCIATION

STANDARD DRAWING
NUMBER ESC-03

SILT FENCE ASOTLEs

10/24/2016

Modified from 2015 Overland Park Standard Details
for Erosion and Sediment Control.

Existing Ground

* — Contractor shall field verify that Ponded Water Depth
will not cause excessive unintended flooding.

Ponded Water

. \Q

K
N
Proposed | /\///\
Finished Grade
10" min
24" max

Centerline
of Swale

Excavated Area for

Limits of
Excavation

Wire Reinforced Silt Fence
(See Silt Fence Detail for
Installation Requirements)

of

Top of silt fence below top

prevent bypass

downstream berm to

o1/

-

Section A-A

Not to Scale

Gravel
8" to 1” Dia.

Wire Reinforced Silt Fence

~=— 4’ Max.

Sediment Storage —
\ Gravel
%" to 1” Dia.

Plan

Not to Scale

EARLY STAGE AREA INLET

(All open boxes and inlets not at final grade)

2" Min.

Notes:

1. Early

10 Stabilized Buffer

(Typical all sides)

Swale Flow

Plan

Not to Scale
Top of inlet

Final stabilized grade

Front View

LATE STAGE AREA INLET

(Area inlets at final grade and existing inlets)

Stage Area Inlet Sediment Barrier to be installed

immediately after inlet or junction box is
constructed.

2. Silt fence shall remain in place until excavated area
is removed and Late Stage Area Inlet is being installed.

3. Backfill excavated area ONLY after final grading
of the site. Stabilization of the site is to
immediately follow.

4. Wire reinforced silt fence may be used in place of
silt fence attached to wood frame.

Modified from 2015 Overland Park Standard Details
for Erosion and Sediment Control.

Maintenance:

1. Remove deposited sediment from excavated storage areas when
available storage has been reduced by 20Z.

2. Remove deposited sediment from filter socks or similar when any
accumulation of sediment is visible.

3. Repair or replace as necessary to maintain function and integrity
of installation.

consisting of vegetation or
approved Erosion Control Product

N~— Place biodegradable log, staked wattles or
other approved sediment control device

in front of each inlet opening.

(Not to be placed in throat of inlet).

AMERICAN PUBLIC WORKS ASSOCIATION

Kansas City Metro Chapter

y 2 oo
AMERICAN PUBLIC WORKS ASSOCIATION

KANSAS CITY
METRO CHAPTER

AREA INLET AND
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NUMBER ESC-0T
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Appendix C

Storm Drainage Study | Arborwalk East Multi-Family
February 9, 2023 | 1st Submittal



SM Engineering
April 10, 2023

Scott Ready

City of Lee’s Summit, Missouri
220 SE Green St.

Lee’s Summit, MO 64063

RE: Arborwalk East Street Buffer Waiver
Dear Mr. Ready

Per comments received regarding the Preliminary Development Plan for the Arborwalk East
Multi-Family Development a stream buffer waiver is required, because of the proposed
rerouting of the existing drainage channel traversing the site. As a result of this and the
adjacent commercial development, the potential for sediment to leave the site will be
dramatically reduced if not eliminated. As such we respectfully request a waiver to the stream
buffer requirement. As shown in Figure 1 below the drainage channel in question is a 350’ +/-
long drainage channel fed by the outlet to an existing upstream stormwater detention basin
along with any surface drainage from the adjacent property. The following information will
provide evidence supporting this request.

Figure 1 - Location Mép -

5507 High Meadow Circle = Manhattan, KS 66503 = Tel: 785-341-9747



Evidence Regarding Stream Classification

There are several factors used when determining whether a drainage channel is natural stream
that should be protected. First is whether the stream shows up as a blue line on a USGS
topographic map. Figure 2 below is a snippet from the 1954 Raymore Quadrangle Map. As
seen, there is no evidence of any stream in this location.

RAYMORE QUADRANGLE
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Figure 2 — 1954 USGS Map

The lack of a blue line indicates that this channel did not historically serve a large enough
drainage area to warrant classifying it as a stream.

The next available USGS topographic map is from 1990. At this point in time the upstream
detention pond has been constructed and Raintree Lake has been created. Figure 3 is a snippet
from the 1990 Raymore Quadrangle Map in which we now see the blue line in the location of
the drainage channel in question. While this could indicate this may be a natural stream it
should be noted this channel is an engineered channel created to provide a path for the outlet
of a stormwater detention pond.

5507 High Meadow Circle = Manhattan, KS 66503 = Tel: 785-341-9747
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Additional evidence as to the existence of a stream can be seen on the Jackson County GIS
system where there is no blue line shown over this channel. This is illustrated in Figure 4.
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Figure 4 — Jackson County GIS
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Necessity For A Stream Buffer
Per APWA Section 5605 .2

Natural streams provide numerous water quality, ecological, and quality of life benefits.
Protection and preservation of natural streams is a national environmental objective, as set
forth in the Clean Water Act. Streams and their associated wetlands provide critical habitat for
plants and wildlife, water quality treatment, and improved infiltration of rainfall which lessens
flood impacts, recharges groundwater, and preserves base flow. Streams provide recreational
and open space in communities, improve aesthetics, provide natural landscapes, and enhance
adjacent property values.

Stable streams in nature maintain a shape in plan, profile, and section that most efficiently
transports the water and sediment supplied to them. The geometry and processes of natural
streams involve unique terminology and concepts not common to engineered channels or pipe
systems. Common features of stream geometry and characteristics are presented in Figures
5605—1 through 5606-3. Certain definitions are contained in Section 5601. More complete
information regarding the character and function of natural streams is given in Interagency
(2001).

Valley wall High flow channel

Low flow channel / Point bar

il

T
* ‘/
—— /
[ \ \ o
Pool Riffle Tree scrolls indicating historical
alignment

Figure 5605-1: Typical Stream Characteristics

When development is anticipated in the area of a stream, as defined above, then a stream
buffer is recommended on either side of the stream. The primary purpose of this buffer is to
preserve the character of the stream and to prevent any excess sediment from entering the
stream which would degrade the natural characteristics of the stream and to prevent
downstream sediment deposits.

Clearly, in this case, the drainage channel does not meet the above criteria and instead is an
engineered channel as referenced above. Therefore, a stream buffer would not be applicable.
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Downstream Sediment Concern

The concern has been raised that this site is a source of excess sediment being deposited
downstream. As part of preparing the stream buffer waiver an onsite inspection was conducted
to determine the validity of this claim.

The first source of potential sediment is from the drainage channel discussed above. There is
minimal sediment coming out of the upstream detention pond. This pond is designed to act as a
detention pond and as a water quality feature. The outlet structure is such that there is a small
pipe at the bottom to allow the smaller rain events to drain at a reduced velocity so as to
encourage sediment fall out prior to migrating downstream.

On site surface runoff is from well-established grass lands and forested areas. With no newly
disturbed earth, excess sediment leaving the site is minimal. There is also a temporary sediment
basin in place toward the eastern end of the site. While the outlet structure has been allowed
to deteriorate the basin is still providing for the capture of some sediment.

The runoff leaves the site via an existing 6’x6’ reinforced concrete box (RCB) under Highway
150. On the south side of Highway 150 the runoff enters a 340’ natural stream channel owned
by the City of Lee’s Summit. By the nature of this being a natural channel, at a minimal slope,
excess sediment is being captured.

This natural channel is then routed underneath Ward Road in a 2 celled RCB. As illustrated in
Figure 5 below there is little evidence of excess sediment exiting this box. This can be seen by
the relatively clear water in the left cell and the dirt deposit in the right cell with well
established vegetation.
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Figure 5 - Ward Rd RCB Outlet

The Ward Rd. RCB outlets directly into an existing storm water detention basin immediately
upstream of Raintree Lake. While this pond appears to be designed as a storm water detention
facility it is acting as a sediment basin. This pond is constructed such that there are 2 smaller
pipes installed above the bottom of the pond. This allows for upstream runoff to captured with
the water velocity being slowed to allow for sediment to settle out prior to migrating
downstream. The 2 pipes allow for water during low flow events to exit the basin slowly while
providing time for excess sediment to settle out. During high flow events water will flow over
the concrete weir.

The 2 photos below illustrate the pond appears to be operating as sediment basin. The photo of
the pond itself shows that water is present without any evidence of excess silt in the pond. The
photo showing the water exiting the pond illustrates the runoff appears to be relatively free of
sediment indicating the excess sediment has been trapped in the basin.

Mitigation Plan

While there is minimal excess sediment being produced from the Arborwalk East development
site in its current condition the development plan, when complete, will dramatically reduce the
potential for sediment to leave the site. As part of the development the current drainage
channel will be enclosed in a concrete pipe designed to handle flows in excess of the 100-year
storm event. A site plan showing the proposed storm sewer is attached at the end of this
report. By enclosing the channel, the potential for sediment entering the system from the
channel banks will be eliminated. To further reduce the potential for sediment the actual
building pads within the development will be heavily landscaped. In addition to the
landscaping, mechanical water quality systems will be installed at the points where runoff
enters the underground system.
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Conclusion

As discussed above the subject stream requiring a buffer is not a natural stream but an
engineered drainage channel. Upon completion of the development the potential for excess
sediment leaving the site will be greatly reduced thus improving the downstream water quality.
For these reasons we believe the stream buffer waiver should be granted
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Samuel D. Malinowsky, P.E.
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5507 High Meadow Circle
Manhattan Kansas, 66503
smcivilengr@gmail.com
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Drawings and/or Specifications are original
proprietary work and property of the
Engineer and intended specifically for this
project. Use of items contained herein

without consent of the Engineeris

prohibited. Drawings illustrate best
information available to the Engineer. Field
verification of actual elements, conditions,
and dimensions is required.
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Micro Stormwater Drainage Study for
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Lee’s Summit, MO
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GENERAL INFORMATION:

McBee’s Coffee N' Carwash is a new development being built on an existing
developed lot. Davidson Architecture and Engineering, LLC has prepared a micro
storm drainage study for the proposed project.

A. Project Location & Description

The proposed Project is located at 1295 Southwest Arborwalk Boulevard, north
of MO-150, in Lee’s Summit, MO. The developer plans to construct a single
building for the carwash with a carwash tunnel, dog wash station, vacuums,
arking lot, underground detention storage, and associated utilities.

Project Site

B. Existing Conditions

The subject property consists of 1.53 acres. Currently, the entire site consists of
pervious area generally sloping from the southwest to northeast corner with
storm water collecting in a drainage swale along SW Arborwalk Blvd. There is an
existing drainage study for the subject area, as part of a larger development that
treated this area as a commercial site.

The project site is located in Zone X of the National Flood Insurance Program,

Community-Panel Number 29095C0532G, Effective Date: January 20, 2017.
Exhibit contained in the appendix of this report.

C. Proposed Improvements



The development is proposed to be constructed in one phase. A single building,
an asphalt & concrete parking lot with concrete curb and gutter, lighting and on-
site stormwater detention basin to control runoff for this site. The majority of the
development shall be directed to the on-site storm water detention basin. The
proposed site will contain approximatley 0.95 acres of impervious area and 0.85
acres of pervious area. Storm water will collect by a new storm sewer system,
enter dual 48” pipes for storage and will discharge to the same location the runoff
is currently going. A new 18" pipe will carry the current roadway ditch runoff to a
new 24” pipe, to cross under a new common drive and will discharge to the east
of the site where the flow is currently channelized.

METHODOLOGY:

KCAPWA IDF curves were used to determine the rainfall intensity for the 2, 10,
and 100-year storm events. Existing and proposed conditions were modeled and
analyzed using Hydraflow Hydrographs Extension for AutoCAD Civil 3D 2021
(Hydraflow). Hydrograph routing within Hydraflow used the Rational Method with
depths of 3.71”, 5.2”, and 7.8” for the 50% (2-Yr), 10% (10-Yr), and 1% (100-YTr)
storm events, respectively. This method is also used in SCS TR-55. Convolution
is known as linear superpositioning, and means that each ordinate of the rainfall
hyetograph is multiplied by each ordinate of the unit hydrograph, thus creating a
series of hydrographs. These hydrographs are then summed to form the final
runoff hydrograph. Rainfall frequencies were determined by using TECHNICAL
PAPER NO.40, RAINFALL FREQUENCY ATLAS OF THE UNITED STATES, by
the U.S. Department of Commerce, Weather Bureau. The October 2012
American Public Works Association BMP Manual was used for this storm study.

EXISTING CONDITION ANALYSIS:

The existing site, located near 1295 Southwest Arborwarlk Boulevard, consists of
pervious area that has been graded for a future development. There is a curb cut
for a proposed drive on the south side, off MO-150 and a connection in the
northwest corner to an existing site. There is a drainage swale along the north
property line that carries storm runoff from the west to the east, through an 18”
HDPE pipe.

The existing 1.53-acre site is part of a larger development, called Arborwalk that
was designed in 2002. The drainage master plan contains this property in the
described “Southeast” watershed. The study states that this commercial area will
only need limited detention within the boundaries because the upstream
detention basins have been designed to control a portion of these sites once
developed. It is not clear how much each future site is responsible for detaining.

PROPOSED CONDITION ANALYSIS:



For commercial development of this lot, we’'ve designed a detention basin using
dual 48” pipes underground to hold the stormwater runoff from the 1.53 acre site
and release it at or less than the allowable release rates.

The detention basin has been designed to effectively capture and discharge the
runoff from the developed site, per the requirements set by APWA Section
5601.5.A.4.a. Discharge from the detention basin will be controlled by a
proposed outlet structure that will maintain release rates less than allowable
rates, while also maintaining water quality requirements specified in APWA
Section 5608.4.C.1.b.

Post-development peak discharge rates shall not exceed the requirements set by
APWA Section 5608.4.C.1.a that are shown below:
* 50% storm peak rate less than or equal to 0.5 cfs per site acre
o Site specific allowable release rate: 0.75 cfs
* 10% storm peak rate less than or equal to 2.0 cfs per site acre
o Site specific allowable release rate: 3.06 cfs
* 1% storm peak rate less than or equal to 3.0 cfs per site acre
o Site specific allowable release rate: 4.59 cfs

The stormwater on site will be collected by curb and grate inlets and then piped
to the underground storage pipes. There will be an outlet structure with a weir
plate to control the release rates from this underground detention system.

Once developed, there will be approximatley 0.95 acres of impervious area and
0.85 acres of pervious area. A conservate runoff coefficient of 0.90 was used for
this commercial development.

Proposed Site Runoff Hydraflow Results

Post-developed Post-developed Total Post- Allowable

Storm runoff runoff Developed | release rate for
Event Routed through Bypassing site runoff 1.53 acre site

(yr) detention detention (cfs)

(cfs) (cfs)

2-Yr 0.15 0.45 0.61 0.75
10-Yr 0.76 0.74 1.39 3.06
100-Yr 1.93 1.00 2.97 4.59

The detention basin is designed to detain runoff to the required discharge rates
allowable for the site per the City's current standards. The proposed storm water
detention basin result in the following general conditions:




Detention Basin Summary

Total Flows Detention Basin | Top Elevation
Event to Detention Di b Max. Storage
: ischarge Qp Max. El.
(yr) Basin (cuft)
(cfs) (cfs) (ft)

2-Yr 6.81 0.15 996.69 2,025
10-Yr 9.25 0.76 997.08 2,647
100-Yr 16.22 1.93 998.27 4,394

STORM WATER QUALITY

The Mid-America Regional Council, Manual of Best Management Practices for
Stormwater Quality, October 2012 requires the site to be designed to capture
and treat the additional impervious runoff during the 90% mean annual storm
(1.377/24 hr) created by site improvements. The proposed outlet structure from
the detention basin will control discharge from the 90% mean annual event to the
minimum forty-hour extended detention requirement for comprehensive control.
The outlet structure will have a perforated riser placed at the bottom elevation of
the pond to control the discharge from the detention basin to meet this
requirement.

SUMMARY:

Contained in the appendix is the analysis of the proposed runoff hydrographs
based on the allowable discharge rates. With the proposed McBee’s Coffee N
Carwash, the 1.53-acre site will increase the impervious area but the runoff will
be controlled and released per the allowable amounts by collecting the storm
water in a new storm system and detaining it in the underground pipes, acting as
a detention basin.

The drainage maps and storm networks are shown on construction drawings
C3.1 and C3.2.

Total Runoff Comparison

Storm Event | Post-development rate Allowable release rate
(yr) (cfs) (cfs)
2-Yr 0.61 < 0.75
10-Yr 1.39 < 3.06
100-Yr 2.97 < 4.59
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Local Benchmarks:

BM#1:

Set MAG Nail & Washer In Asphalt
N:  1,073,921.09

E:  2,820,759.21

Elev.=1016.22

BM#2:

Set MAG Nail & Washer In Asphalt
N:  1,073,954.36

E: 2,820,861.54

Elev.=1014.21

Spot Elevation Legend

br = bottom of ramp
tr = top of ramp

me =  match existing
pv =  pavement

bw = bottom of wall
tw = top of wall

tc = top of curb

sw = sidewalk

ti = top of inlet

mi =  mid—point

hp = high—point

Ip = low—point

pc =  point of curvature
pt = point of tangency
bldg =  building

FFE =  finished floor elevation
ex =  existing

mp =  match pavement
gnd = ground

ts = top of stair

bs = bottom of stair
con =  concrete

A BM—#

1 standard curb & gutter

standard dry curb & gqutter

Grading Note:

Connections to existing sidewalks and pavement are based on survey
elevations. Contractor shall ensure positive drainage when matching to
existing elevations. If elevations in the field do not match the plans

or there is a concern about drainage, or ADA compliance

CONTACT THE ENGINEER BEFORE INSTALLATION.

Americans with Disabilities Act (ADA) Notes:

The running and cross slopes for all sidewalks, accessible paths,
ramps, designated parking stalls, etc., shall be in compliance with
latest Federal ADA guidelines, in addition to any accessibility standards
adopted by the governing municipality. Prior to

installation /construction, if any discrepancies are found within the
plans, the Engineer shall be notified.

e Landings (L) shall have slopes less than 2% in all directions.
Ramps (R) shall have running slopes less than 8.3% and cross
slopes less than 27%.

e Sidewalk paths (all sidewalks) shall have running slopes less than
5% and cross slopes less than 27%.

**To be provided for permit drawings.
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Floodplain Note:

As referenced in FEMA FIRM Community Panel
Number 29095C0532G Effective Date: January
20, 2017 this parcel lies within Zone "X”,
Areas determined to be outside the 0.2%
annual chance Floodplain.
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Local Benchmarks: % BM—#

BM#1:

Center of Sanitary manhole cover, south of site.

N: 978356.8105

E: 2816138.6620

Elev.=1008.60

BM#2:

Center of curb inlet, north of site.

N: 978654.7818

E:  2816263.4213

Elev.=997.34
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Symbols

e} fire hydrant

WV water valve

@ water meter
backflow preventer
9 natural gas meter
primary switch gear
{:} light pole
o——ep Sstreet light

o<

& electric pole

- guy wire

> end section

sanitary manhole

service cleanout

force main release valve
rectangular structure

circular structure

service transformer (pad mount)

pedestrian street light

right of way
property lines
easements

setbacks

existing minor contour
existing major contour
proposed minor contour

proposed major contour

existing
proposed

sanitary main
sanitary service

storm sewer (existing)
storm sewer
storm sewer

storm sewer
water main

water service (fire)
water service (domestic)
water service (irrigation)

natural gas main

(solid wall, proposed)
(solid wall, proposed)
(perforated, proposed)

natural gas service schematic

underground primary electric
underground secondary electric

overhead electric

underground cable/phone/data
underground cable/phone/data service

fence—chainlink
fence—wood
fence—barbed wire
treeline

18" outlet pipe

_ 3" Galvanized weir/orifice plate attached to
sides of structure. Seal edges with waterproof—\\

epoxy sealant along plate.
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Top of outlet control structure

DUAL 48" HDPE

@ LOCATE RING AND COVER
/ Per Plan

TOP_QF STRUCTURE

~

N~

FLOWLINE = 984.65

ELEVATION = 1002

(2)L 1/4"x2 1/2°x2 1/2"x6’

ATTACH TO STORM STRUCTURE
WALLS w/'1/2" STAINLESS STEEL
WEDGE ANCHORS @ 12" 0.C.
AS SHOWN

DIAGONAL WEIR PLATE

—

15" HDPE

ELEVATION = 998.50

Proposed 18" HDPE

FLOWLINE = 994.80

4 ! } TYPICAL SECTION OF STORM_STRUCTURE w/WEIR

CONCRETE FOOTING
Rebar per manufacturer

\
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\

18" nyloplast basin to connect ™
existing 18" HDPE to new HDPE.

FL in (W) 18°=998.28
FL out (E) 18"=998.28 — —
3 'q_\(L

/ Install approx. 108.9° of 12" HDPE
]

Install

—
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o

/

Install 12" nyloplast basin with

2’x2" combination inlet top.
Top of basin/pv=1002.49
FL out (E) 127'=999.80

/

R —

——

Install approx. 188.1° of 18"
[ HDPE @ 2.14% slope

/P
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DETENTION POND /
GREEN SPACE
ZONING: PMIX

SW ARBORWALK BOULEVARD

EE

Install precast 4’x3’ concrete
curb inlet.

FL in (W) 127=997.11
FL in (S) 15'=997.04
FL out (E) 15°=996.86

Install precast 4°x3’ concrete curb inlet.
Top of curb=997.90

FL in (W) 187=994.24
FL in (S) 18=994.24
FL out (E) 24”=993.74

/ //

Install approx. 49.4° of 24"
HDPE @ 0.50% slope _—

_—
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Install 24" metal FES

]

Install Insertatee.

frmm e

Insta

FL in

Il 24" basin with
grate inlet top.
Top=1003.66

(S) 157=998.29

FL out (N) 15"= 998.09

|
;/' |

Install approx. 45.5" of 15" HDPE\

I &

Install

FL

15" nyloplast basin
with grate inlet top.

Top=1003.66
in (S) 15"7=998.90

FL out (N) 15"'=998.70
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|1

Install 15”x15"x6" ___—~=

tee, or Insertatee.

oS Install approx. 65.5° of 15 HDPE

|
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Install 18 nyloplast basin with grate inlet top.

Top=1003.66

FL in (S) 12"=1000.48

FL in

(E) 6”=7001.03\#’_

FL out (N) 15"=1000.28

K

Install approx. 50.3" of 12" HDPE

DUAL 48" HDPE
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FLOWLINE = 9394.65

TOP_OF STRUCTURE

ELEVATION = 1002.00

TOP OF WEIR

ELEVATION = 998.50

8" tall x 6" wide opening

ELEVAT/ION = 996.50

ol

0.5" hole in weir
FLOWLINE = 995.00
18” HDPE OUTLET PIPE

FLOWLINE = 994.80

4:> TYPICAL ELEVATION OF STORM STRUCTURE w/ WEIR

cable/phone/data junction box

100—year Storm

Top of

| AN

Install 15" nyloplast basin with 2°x2’ combination

inlet top.
basin/pv=1003.80

FL in (E) 12"=1000.91

FL out

i

(N) 12”=1003.71

Install approx. 95’ of 15 HDPE
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Install approx. 49.01° of 12" HDPE
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with toe wall.
FL out=993.49

Install approx. 34.7’ of 18" HDPE
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