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A. GENERAL
1. Existing Site Conditions

The project site is located at 4928 Seneca Street, in the Town of West Seneca, New
York. See location map in Appendix A. The project site is 8.41 acres and consists of a
single-story residential home(used as the church’s office space) along the frontage of
the property with associated parking behind the residence, a single-story brick church
near the middle of the property with associated asphalt paved parking along three
sides of the church and a one-way, paved, ring road which encircles both buildings.
Site amenities include a covered pavilion, a playground and utility infrastructure to
service the existing buildings. A small portion of the site is wooded and undeveloped,
along the north end of the parcel.

The existing drainage patterns on the site consist of three main drainage areas; a north
drainage area, a middle drainage area and a south drainage area. The north drainage
area consists of the northern portion of the asphalt-paved parking lot, the covered
pavilion, playground, lawn areas and the forested/wooded area. The northern drainage
area drains in a southwesterly direction and stormwater runoff is conveyed to the
adjacent property to the west. The middle drainage area consists of both the single-
story residence and the church building, along with the remainder of the asphalt-
paved parking and entrance/exit drives. The middle drainage area drains to a drainage
swale, which flows across the property. The drainage swale flows into a 12-inch
culvert, which discharges to the property to the west. The south drainage area is small
and consists of the existing house, a small portion of lawn area and concrete sidewalk,
which drains towards and is collected in the Seneca Street drainage system.

The soils on site, per the USDA NRCS web soil survey consist of the following;
Canadice silt loam, which is listed as HSG “D”, is poorly drained and has a water
table at or near the surface; Cayuga silt loam, also listed as HSG “D”, is well drained
and has a water table at approximately 2-feet below the surface; Churchville silt loam,
which is listed as HSG “C/D”, is poorly drained and has a water table greater than 1-
foot below the surface; and Rhinebeck silt loam, which is listed as HSG “C/D”, is
poorly drained and has a water table elevation greater than 1-foot below the surface.

A preliminary wetland investigation was performed by Earth Dimensions on October
2, 2019. Based upon their site visit, they identified 0.9+/- acre of wetland as defined
by the U.S. Army Corps of Engineers (USACE) wetland delineation manuals within
the investigation area (the northern portion of the site, which includes wooded/brush
areas). It is their professional opinion that the wetland is likely regulated by the
USACE under Section 404 of the Clean Water Act. The New York State Department
of Environmental Conservation (NYSDEC) On-line Resource Mapper does not depict
any Freshwater Wetlands within or adjacent to the site. Thus, NYSDEC has no
apparent jurisdiction over any wetlands under Article 24 of the New York
Conservation Law. The proposed improvements on the site have been designed to
avoid any impacts to the wetland.
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2. Proposed Site Conditions

Development will consist of the demolition of a portion of the existing parking lot to
accommodate the construction of a single-story, 11,915 square foot, building addition
along with additional parking and associated site improvements. The site, upon
project completion, will accommodate a total of 323 parking spaces, including 8
accessible spaces. Site improvements include concrete sidewalks, landscaping, and
site utilities. Site utilities will include a stormwater management system, a new
private, fire protection service for the new addition and tying the proposed sewer
lateral into the existing church building’s sewer lateral.

Upon completion, the proposed project will add 2.01 acres of new impervious cover
and 1.01 acres of reconstructed impervious areas. The total anticipated ground
disturbance during construction of this project will be approximately 4.60 acres. Due
to the increase in impervious areas, stormwater detention is required. Additionally,
since the construction of this site will disturb more than one acre, a Storm Water
Pollution Prevention Plan (SWPPP), in accordance with the New York State
Department of Environmental Conservation (NYSDEC) standards must be prepared
and a Notice of Intent (NOI) must be filed prior to beginning construction.

B. PROPOSED FACILITIES
1. Stormwater Management
a. Stormwater Conveyance

Under proposed conditions, there will be three main drainage areas; a north
drainage area, a middle drainage area and a south drainage area. The north
drainage area consists of the forested/wooded area, wetland and a small
amount of lawn area. The northern drainage area drains in a southwesterly
direction and stormwater runoff will continue to be conveyed to the adjacent
property to the west. The middle drainage area consists of all the site
improvements on site including the existing building, the proposed addition,
existing and proposed parking lots, bioretention basins (all of which will be
collected and conveyed to the stormwater detention system), a stormwater wet
pond and then ultimately, conveyed to the 12-inch CMP, along the west
property line. The south drainage area is small and consists of the existing
house, a small portion of lawn area and concrete sidewalk, which drains
towards and is collected in the Seneca Street drainage system. The south
drainage area will remain unchanged from existing conditions.

b. Quantity Control

New York State Department of Environmental Conservation regulations
require design of stormwater detention facilities to limit the peak discharge
produced by the 10-year and 100-year storm events to the pre-developed
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runoff rates, as well as provide extended detention of the 1-YR, 24-HR storm
event (channel protection volume). This project is a redevelopment project
with an increase in impervious area. Per the NYSDEC SMDM, specifically
Chapter 9.2, the channel protection volume is relaxed for redevelopment
projects. However, the 1-yr, 24-yr post-development peak discharge rate will
be limited to the 1-yr, 24-hr pre-development peak discharge rate.
Additionally, the majority of the site’s runoff is directed to an existing 12-inch
CMP pipe located along the west property line. The detention system was
sized to limit the proposed discharge under a 10-yr storm event to the capacity
of the 12-inch CMP in a surcharged condition with 1-foot of head. [Based on
the topographic survey, the 12-inch CMP (with an invert elevation of 708.21)
could have a maximum of 1-foot of head (elevation 710.2+/-)].

Water quantity control will be provided through the combination of the
bioretention basins, the stormwater wet pond and 12-inch and 18-inch
diameter HDPE pipe, as well as the pipe’s encasing stone.

The bioretention basins will utilize 24” x 24” catch basins and a 12-inch
diameter pipe to control the stormwater discharge from each of the basins.

The stormwater detention system will consist of the detention volume above
the wet pond’s permanent pool elevation along with 1,195 linear feet of 12-
inch and 895 linear feet of 18-inch diameter HDPE pipe, as well as the pipe’s
encasing stone. The system will utilize one 4-foot diameter manhole as a
control structure. The manhole will have a weir plate with a 6.5-inch diameter
orifice to control the stormwater runoff rates from the site. A 12-inch diameter
HDPE pipe will convey the stormwater discharges from the outlet structure to
existing 12-inch CMP pipe.

The stormwater discharge rates for the 10 and 100-year storm events under
developed conditions, will be at or below the stormwater discharge rates for
the 10 and 100-year storm event under pre-developed conditions.

The stormwater detention calculations were completed using HYDROCAD,
version 10 software. Following is a summary of the pre and post development
discharge rates and associated detention volumes and water surface
elevations:
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Discharge to West Property

Storm Pre- Post- Detention Volume | Water Surface Elevation
Event Development Development (cf) (ft)
Discharge (cfs) | Discharge (cfs)
1-YR 6.42 2.40 8,430 708.94
10-YR 12.69 4.63 22,080 710.02
100-YR 23.24 21.80 35,290 710.99

Discharge to Seneca Street

Storm Pre-Development Post-Development
Event Discharge (cfs) Discharge (cfs)
1-YR 0.19 0.19
10-YR 0.49 0.49
100-YR 1.00 1.00

Quality Control:

Chapters 3-5 of the NYSDEC Stormwater Management Design Manual (SMDM)
provides a green infrastructure approach to stormwater management to reduce a
site’s impact on the aquatic ecosystem through the use of site planning techniques,
runoff reduction techniques, and standard SMP’s. Runoff Reduction Volume (RRv)
is the reduction of the total Water Quality VVolume (WQV) by application of green
infrastructure techniques and SMP’s to replicate pre-development hydrology.

The NYSDEC SMDM’s intent is for projects to meet 100% of runoff reduction
volume through the use of green infrastructure techniques. Projects that do not
achieve runoff reduction to pre-construction condition must, at a minimum,
provide the minimum RRv as well as provide the remaining WQv in standard
SMPs.

A combination of a bioretention basin and a stormwater wet pond will be used to
treat 100% of the new impervious area and reconstructed impervious area from
the total site disturbance area.

The minimum RRv requirement has been attained through the use of the
bioretention basins. Additionally, the water quality volume will be provided
through a combination of the bioretention basins and the stormwater wet pond.
This project is considered a redevelopment project with an increase in impervious
area. Therefore, per Chapter 9.2.1.B.11, a standard SMP will be used to treat 100%
of the WQv from new impervious areas and 25% of the WQv from reconstructed
impervious areas.



Engineer’s Report
Life Church — New Gathering & Worship Space
October 17, 2019

Below is a summary of the water quality volume and runoff reduction volumes
attained on site:

Total Water Quality Volume Required (WQV): 7,797 cf
WQv req’d from new impervious area: 6,926 cf
WQv req’d from reconsted impervious
using standard SMP (=0.25 x 3,485cf): 871 cf

Minimum Runoff Reduction Volume Required (RRv, min) 1,394 cf

Northeast Bioretention Basin:

WQy Required 1,089 cf
WQy Provided 653 cf
RRy Provided 436 cf

(Standard SMP with Runoff Reduction VVolume)
— due to HSG C/D soils, RRv = 40% WQv for
that practice

Northwest Bioretention Basin:

WQy Required 479 cf
WQy Provided 287 cf
RRy Provided 192 cf

(Standard SMP with Runoff Reduction VVolume)
— due to HSG C/D soils, RRv = 40% WQv for
that practice

Middle Bioretention Basin:

WQy Required 1,420 cf
WQ\y Provided 852 cf
RRv Provided 568 cf

(Standard SMP with Runoff Reduction Volume)
— due to HSG C/D soils, RRv = 40% WQv for
that practice

South Bioretention Basin:

WQv Required 741 cf
WQy Provided 444 cf
RRy Provided 297 cf

(Standard SMP with Runoff Reduction VVolume)
—due to HSG C/D soils, RRv = 40% WQVv for
that practice

Stormwater Wet Pond
WQv Required 4,068 cf
WQy Provided 16,601 cf
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Total RRv Provided: 1,493 cf

Total WQv Provided (WQV provided + RRv provided): 20,330 cf
Stormwater calculations are included in Appendix B.
2. Sanitary Sewer
The existing church building is serviced by a 6-inch diameter SDR-35 PVC, private,
sanitary sewer lateral. The 6-inch service connects to the existing 12-inch, public sanitary
main along the north side of Seneca Street. The proposed building addition will have a 6-
inch SDR-35 PVC sewer lateral which will tie into the existing 6-inch SDR-35 PVC
sanitary sewer lateral on-site.
All of the private sanitary work is to be performed per the Town of West Seneca
standards. Sanitary sewer flow calculations for the project are shown below and are also

included in Appendix C.

Design Parameters (Appendix C) —

1) Hydraulic Loading Rate per “Design Standard for Intermediate Sized Wastewater
Treatment Works”, March 5, 2014 NYSDEC.
2) Table B-3 Typical Per-Unit Hydraulic Loading Rates
office = 15 gpd/employee
church(assembly hall) = 3 gpd/seat
3) Per client:
The existing site consists of the following:
Existing church = max of 600 parishioners/day (split between 2 services)
House/Office = max of 5 employees
Full Buildout will consists of the following:
Existing church to be used for educational purposes: 10 classrooms with
250 kids maximum
House/Office = max of 5 employees
New Addition = 750 seats
4) Existing Average Daily Design Flow = (600 seats)(3 gpd/seat)
+ (5 employees)(15 gpd/employee)
= 1,875 gpd
5) Proposed Average Daily Flow = (1,000 seats)(3 gpd/seat)
+ (5 employees)(15 gpd/employee)
= 3,075 gpd

6) Net Increase = Proposed Average Daily Flow — Existing Average Daily Flow
= 3,075 gpd - 1,875 gpd
= 1,200 gpd
7) Peak Hourly Flow = (3,075 gpd) (4.50 peak factor)
= 13,838 gpd = 0.013 mgd = 9.6 gpm
6
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As the net increase in average daily flow is less than 2,500 gpd, the sanitary sewage is not
considered a sewer extension in accordance with the NYSDEC’s regulations.
Accordingly, a downstream sanitary capacity analysis is not required.

3. Water System

A 6-inch ductile iron watermain will be tapped off of the existing 8-inch watermain
on Seneca Street with an 8 x 6 tee and valve. The 6-inch watermain will be split at the
property line into a 6-inch ductile iron, private fire service and a 2-inch type ‘k’
copper domestic water service. Both services will be backflow protected within a
Hotbox enclosure on the property. The 2-inch service will be metered with a Neptune
T-10 meter and backflow protected with a 2-inch Watts 009LF RPZ device. The
private fire service will be backflow protected with a 6-inch Watts 957LF RPZ
device. The 6-inch private fire service will connect to both the fire sprinkler system
within the building and also the private fire hydrant on site. The 2-inch service will
provide domestic water service to both the existing church and the proposed addition.
The fire sprinkler design and calculations will be provided by the mechanical
engineer. Both the existing 2-inch service and the meter pit will be abandoned. The
proposed 2-inch service will be reconnected to the existing 2-inch service, after the
abandoned meter pit.

Design Criteria (Appendix D):

1) Domestic Peak Operating Demand: 19 gpm
2) Static Pressure in watermain on Seneca Street 55 psi
3) Residual Flow in watermain on Seneca Street 787 gpm
w/ 26 psi residual
4) Friction Loss through 2” domestic service 4 psi
5) Friction Loss through fittings 1 psi
6) Friction Loss through 2” Watts 009LF RPZ 13 psi
7) Friction Loss through Neptune T-10 Meter 0 psi
8) Residual Pressure @ proposed addition 37 psi
Assuming 500 gpm fire flow required:
10)  Friction Loss through 6” fire service: 5 psi
11)  Friction Loss through fittings 1 psi
12)  Friction Loss through 6” Watts 957LF RPZ 7 psi
13)  Residual Pressure @ proposed addition
with 500 gpm fire flow 42 psi

(Static pressure at the main was provided by the Erie County Water Authority)
Disinfection of water services following construction will be continuous feed, in

accordance with  AWWA C-651, latest revision requirements. Water demand
calculations are included in Appendix D.
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4. 100-YR Floodplain Information

Neither the existing church, nor the proposed addition is not located in the 100-year
flood plain. See Appendix E.

Respectfully Submitted,

C&S ENGINEERS, INC.

Jason Utzig, P.E.
Senior Project Engineer
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
4.580 80 >75% Grass cover, Good, HSG D (1S, 4S, 5S)
2.520 98 Paved parking, HSG D (2S, 3S, 5S)
1.300 77 Woods, Good, HSG D (1S)
8.400 85 TOTAL AREA
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Page 3
Summary for Subcatchment 1S: North Drainage Area - Lawn Area
Runoff = 1.07 cfs @ 12.35 hrs, Volume= 0.135 af, Depth= 0.41"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 1-YR Rainfall=1.80"
Area (ac) CN Description
2.660 80 >75% Grass cover, Good, HSG D
1.300 77 Woods, Good, HSG D
3.960 79 Weighted Average
3.960 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
27.9 100 0.0060 0.06 Sheet Flow,
Grass: Dense n=0.240 P2=2.19"
5.9 193 0.0060 0.54 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
33.8 293 Total
Subcatchment 1S: North Drainage Area - Lawn Area
Hydrograph
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0.01 hrs

Type Il 24-hr 1-YR Rainfall=1.80"

0.00-30.00 hrs, dt

0.092 af, Depth= 1.58"

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

1.80"
(ft/sec)

100.00% Impervious Area

Paved parking, HSG D
Slope Velocity Capacity Description

(ft/ft)

1.74 cfs @ 11.97 hrs, Volume

CN  Description

98

(feet)

Summary for Subcatchment 2S: North Drainage Area - Impervious Area

0.700
0.700
Tc Length

Area (ac)
(min)
6.0

Life Church - Existing Drainage Analysis
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Runoff by SCS TR-20 method, UH
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Type Il 24-hr 1-YR Rainfall=1.80"

0.00-30.00 hrs, dt

0.233 af, Depth= 1.58"

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

1.80"
(ft/sec)

100.00% Impervious Area

Paved parking, HSG D
Slope Velocity Capacity Description

4.41 cfs @ 11.97 hrs, Volume
CN  Description
98
(feet) (ft/ft)

Summary for Subcatchment 3S: Middle Drainage Area - Impervious Area
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Area (ac)
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Runoff by SCS TR-20 method, UH
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Summary for Subcatchment 4S: Middle Drainage Area - Lawn Area

Runoff = 0.63cfs @ 12.25 hrs, Volume= 0.066 af, Depth= 0.44"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 1-YR Rainfall=1.80"
Area (ac) CN Description
1.770 80 >75% Grass cover, Good, HSG D
1.770 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
19.9 100 0.0140 0.08 Sheet Flow,
Grass: Dense n=0.240 P2=2.19"
1.5 73 0.0140 0.83 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
3.0 121 0.0090 0.66 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.9 79 0.0042 1.53 1.20 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.025 Corrugated metal
1.8 68 0.0080 0.63 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
271 441 Total
Subcatchment 4S: Middle Drainage Area - Lawn Area
Hydrograph
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Summary for Subcatchment 5S: South Drainage Area

Runoff =

0.19cfs @ 12.04 hrs, Volume=

0.011 af, Depth= 0.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Type Il 24-hr 1-YR Rainfall=1.80"

Area (ac) CN Description
0.150 80 >75% Grass cover, Good, HSG D
0.050 98 Paved parking, HSG D
0.200 85 Weighted Average
0.150 75.00% Pervious Area
0.050 25.00% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
114 74 0.0310 0.11 Sheet Flow,
Grass: Dense n=0.240 P2=2.19"
Subcatchment 5S: South Drainage Area
Hydrograph
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Summary for Pond 1P: Discharge from North Drainage Area
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4.660 ac, 15.02% Impervious, Inflow Depth = 0.58"

1.88cfs @ 11.97 hrs, Volume
1.88cfs @ 11.97 hrs, Volume

Inflow Area
Inflow
Primary

0.01 hrs

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

A Inflow
O Primary

I S /I
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o //ffff&////m//ﬁ//// e

Hydrograph
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Pond 1P: Discharge from North Drainage Area

Time (hours)
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Type Il 24-hr 1-YR Rainfall=1.80"

Life Church - Existing Drainage Analysis

Prepared by C&S Companies

Printed 10/17/2019
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Summary for Pond 2P: Discharge from Middle Drainage Area

Inflow)

[40] Hint: Not Described (Qutflow

for 1-YR event

3.540 ac, 50.00% Impervious, Inflow Depth = 1.01"

Inflow Area
Inflow

0.298 af

455 cfs @ 11.97 hrs, Volume
455 cfs @ 11.97 hrs, Volume

= 0.0 min

0%, Lag

0.298 af, Atten

Primary

0.01 hrs/2

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

A Inflow
O Primary

Hydrograph

Pond 2P: Discharge from Middle Drainage Area

m \

AR .Y /f///////%r///////
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(sy0) mol4
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Time (hours)
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Printed 10/17/2019
0.0 min

for 1-YR event
0%, Lag

Type Il 24-hr 1-YR Rainfall=1.80"

0.011 af, Atten

0.011 af
0.01 hrs

0.00-30.00 hrs, dt

Inflow)

0.200 ac, 25.00% Impervious, Inflow Depth = 0.65"

0.19cfs @ 12.04 hrs, Volume

Summary for Pond 3P: Discharge to Seneca Street Drainage System
0.19cfs @ 12.04 hrs, Volume

Life Church - Existing Drainage Analysis
HydroCAD® 10.00-15 s/n 04066 © 2015 HydroCAD Software Solutions LLC

Prepared by C&S Companies
Routing by Stor-Ind method, Time Span
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Type Il 24-hr 1-YR Rainfall=1.80"

Life Church - Existing Drainage Analysis

Prepared by C&S Companies

Printed 10/17/2019
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Summary for Pond 4P: Discharge to West Property

Inflow)

[40] Hint: Not Described (Qutflow

for 1-YR event

0.525 af

8.200 ac, 30.12% Impervious, Inflow Depth = 0.77"

6.42 cfs @ 11.97 hrs, Volume
6.42 cfs @ 11.97 hrs, Volume

Inflow Area
Inflow

= 0.0 min

0%, Lag

0.525 af, Atten

Primary

0.01 hrs

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

Pond 4P: Discharge to West Property

Hydrograph

O Primary

H Inflow
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Life Church - Existing Drainage Analysis
Prepared by C&S Companies

Type Il 24-hr 10-YR Rainfall=3.11"
Printed 10/17/2019

HydroCAD® 10.00-15 s/n 04066 © 2015 HydroCAD Software Solutions LLC Page 12
Summary for Subcatchment 1S: North Drainage Area - Lawn Area
Runoff = 3.90cfs @ 12.29 hrs, Volume= 0.419 af, Depth= 1.27"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-YR Rainfall=3.11"
Area (ac) CN Description
2.660 80 >75% Grass cover, Good, HSG D
1.300 77 Woods, Good, HSG D
3.960 79 Weighted Average
3.960 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
27.9 100 0.0060 0.06 Sheet Flow,
Grass: Dense n=0.240 P2=2.19"
5.9 193 0.0060 0.54 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
33.8 293 Total
Subcatchment 1S: North Drainage Area - Lawn Area
Hydrograph
1 O S O S S S S
R R T T T R S T RO B R S B S B
-Typell24*hr
R ~ 10-YR Rainfall=3.11"
4| |7 RunoffArea=3.960 ac
i I I I I I I I I I I \ I I I I | | I I | | | | I I I
1 ~ Runoff Volume=0.419 af
s 1 - Runoff Depth=1.27"
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Printed 10/17/2019
0.01 hrs

2.88"

Type Il 24-hr 10-YR Rainfall=3.11"

0.00-30.00 hrs, dt

0.168 af, Depth

Direct Entry,
Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

3.11"
(ft/sec)

100.00% Impervious Area

Paved parking, HSG D
Slope Velocity Capacity Description

(ft/ft)

Subcatchment 2S: North Drainage Area - Impervious Area

3.08cfs @ 11.97 hrs, Volume

CN  Description

98

(feet)

Summary for Subcatchment 2S: North Drainage Area - Impervious Area
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0.700
0.700
Tc Length

Area (ac)
(min)
6.0

Life Church - Existing Drainage Analysis
Prepared by C&S Companies
HydroCAD® 10.00-15 s/n 04066 © 2015 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
Type Il 24-hr 10-YR Rainfall

Runoff

(sy0) moy4

Time (hours)
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Printed 10/17/2019
0.01 hrs

2.88"

Type Il 24-hr 10-YR Rainfall=3.11"

0.00-30.00 hrs, dt
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Life Church - Existing Drainage Analysis

Prepared by C&S Companies

HydroCAD® 10.00-15 s/n 04066 © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: Middle Drainage Area - Impervious Area

0.424 af, Depth

SCS, Weighted-CN, Time Span

3.11"

7.78 cfs@ 11.97 hrs, Volume

Runoff by SCS TR-20 method, UH
Type Il 24-hr 10-YR Rainfall

Runoff

CN  Description

Area (ac)

Paved parking, HSG D

98

1.770
1.770

100.00% Impervious Area

(cfs)

Slope Velocity Capacity Description
(ft/sec)

(feet) (ft/ft)

Tc Length

(min)

Direct Entry,

6.0

10
u

Hydrograph

Subcatchment 3S: Middle Drainage Area - Impervious Area

10 11 12 13 14 15 16 17 18

(sy0) moy4

Time (hours)



Life Church - Existing Drainage Analysis
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Type Il 24-hr 10-YR Rainfall=3.11"
Printed 10/17/2019

HydroCAD® 10.00-15 s/n 04066 © 2015 HydroCAD Software Solutions LLC Page 15
Summary for Subcatchment 4S: Middle Drainage Area - Lawn Area
Runoff = 2.14cfs@ 12.22 hrs, Volume= 0.197 af, Depth= 1.33"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-YR Rainfall=3.11"
Area (ac) CN Description
1.770 80 >75% Grass cover, Good, HSG D
1.770 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
19.9 100 0.0140 0.08 Sheet Flow,
Grass: Dense n=0.240 P2=2.19"
1.5 73 0.0140 0.83 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
3.0 121 0.0090 0.66 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.9 79 0.0042 1.53 1.20 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.025 Corrugated metal
1.8 68 0.0080 0.63 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
27.1 441 Total
Subcatchment 4S: Middle Drainage Area - Lawn Area
Hydrograph
R R S S S
g Tyel2ahr
[ - 10-YR Rainfall=3.11"
R - Runoff Area=1.770 ac
R ~ Runoff Volume=0.197 af
g [ - Runoff Depth=1.33"
3 |l Mz Elawr l arathe A4
4B Flow Length=441
I o - Tc=27.1 min
R I o | CN=80
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Life Church - Existing Drainage Analysis

Prepared by C&S Companies

Type Il 24-hr 10-YR Rainfall=3.11"

Printed 10/17/2019

HydroCAD® 10.00-15 s/n 04066 © 2015 HydroCAD Software Solutions LLC Page 16
Summary for Subcatchment 5S: South Drainage Area
Runoff = 0.49 cfs @ 12.03 hrs, Volume= 0.028 af, Depth= 1.68"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-YR Rainfall=3.11"
Area (ac) CN Description
0.150 80 >75% Grass cover, Good, HSG D
0.050 98 Paved parking, HSG D
0.200 85 Weighted Average
0.150 75.00% Pervious Area
0.050 25.00% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.4 74 0.0310 0.11 Sheet Flow,
Grass: Dense n=0.240 P2=2.19"
Subcatchment 5S: South Drainage Area
Hydrograph
oy i
osd | bmel
(¢ . Typell24-hr
@y KF  10-YRRainfall=3.11"
“t/ ¢ Runoff Area=0.200 ac
st ¥ Runoff Volume=0.028 af
gogt ¥ Runoff Depth=1.68"
Sosy | WM
o |
0.15—3”'1 3 lFT 3 3 lFT 3
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Printed 10/17/2019
0.0 min

for 10-YR event
0%, Lag

Type Il 24-hr 10-YR Rainfall=3.11"

0.587 af, Atten

0.587 af
0.01 hrs

0.00-30.00 hrs, dt

Inflow)

4.660 ac, 15.02% Impervious, Inflow Depth = 1.51"

4.25cfs @ 12.28 hrs, Volume

Summary for Pond 1P: Discharge from North Drainage Area
4.25cfs @ 12.28 hrs, Volume

HydroCAD® 10.00-15 s/n 04066 © 2015 HydroCAD Software Solutions LLC

Life Church - Existing Drainage Analysis

Prepared by C&S Companies
Routing by Stor-Ind method, Time Span

[40] Hint: Not Described (Qutflow

Inflow Area
Inflow
Primary

A Inflow
O Primary

2 //////////o///%/ﬁ/////////
%/MWW/M//WV/////////// N

Hydrograph

Pond 1P: Discharge from North Drainage Area
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Printed 10/17/2019

Type Il 24-hr 10-YR Rainfall=3.11"

Life Church - Existing Drainage Analysis

Prepared by C&S Companies
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Summary for Pond 2P: Discharge from Middle Drainage Area

Inflow)

[40] Hint: Not Described (Qutflow

for 10-YR event

3.540 ac, 50.00% Impervious, Inflow Depth = 2.11"

Inflow Area
Inflow

0.621 af

8.56 cfs @ 11.97 hrs, Volume
856 cfs @ 11.97 hrs, Volume

0%, Lag= 0.0 min

0.621 af, Atten

Primary

0.01 hrs/2

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

H Inflow

O Primary

Hydrograph

Pond 2P: Discharge from Middle Drainage Area
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Type Il 24-hr 10-YR Rainfall=3.11"
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Summary for Pond 3P: Discharge to Seneca Street Drainage System

Inflow)

[40] Hint: Not Described (Qutflow

for 10-YR event

0.200 ac, 25.00% Impervious, Inflow Depth = 1.68"

Inflow Area
Inflow

0.028 af

0.49 cfs @ 12.03 hrs, Volume
0.49 cfs @ 12.03 hrs, Volume

= 0.0 min

0%, Lag

0.028 af, Atten

Primary

0.01 hrs

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

Pond 3P: Discharge to Seneca Street Drainage System

Hydrograph

O Primary

H Inflow
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Printed 10/17/2019
0.0 min

0%, Lag

for 10-YR event

Type Il 24-hr 10-YR Rainfall=3.11"

1.208 af, Atten

1.208 af
0.01 hrs

0.00-30.00 hrs, dt

Hydrograph

Inflow)

Pond 4P: Discharge to West Property

Summary for Pond 4P: Discharge to West Property
8.200 ac, 30.12% Impervious, Inflow Depth = 1.77"

12.69cfs @ 11.97 hrs, Volume
12.69cfs @ 11.97 hrs, Volume

Life Church - Existing Drainage Analysis
HydroCAD® 10.00-15 s/n 04066 © 2015 HydroCAD Software Solutions LLC

Prepared by C&S Companies
Routing by Stor-Ind method, Time Span

[40] Hint: Not Described (Qutflow

Inflow Area
Inflow
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O Primary

H Inflow
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Life Church - Existing Drainage Analysis Type Il 24-hr 100-YR Rainfall=5.14"

Prepared by C&S Companies Printed 10/17/2019
HydroCAD® 10.00-15 s/n 04066 © 2015 HydroCAD Software Solutions LLC Page 21

Summary for Subcatchment 1S: North Drainage Area - Lawn Area

Runoff = 9.29cfs @ 12.28 hrs, Volume= 0.964 af, Depth= 2.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-YR Rainfall=5.14"

Area (ac) CN Description
2.660 80 >75% Grass cover, Good, HSG D
1.300 77 Woods, Good, HSG D
3.960 79 Weighted Average
3.960 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
27.9 100 0.0060 0.06 Sheet Flow,
Grass: Dense n=0.240 P2=2.19"
5.9 193 0.0060 0.54 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

33.8 293 Total

Subcatchment 1S: North Drainage Area - Lawn Area

Hydrograph
o | R
A B Typell2dhr
41 7 100-YRRainfall=5.14"
Al )  _ Runoff Area=3.960 ac
[l RuncftVolumes0 o6 o
:ll 7 Runoff Depth=2.92"
&9 723 FlowLength=293
; i
oM
0

Time (hours)
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Printed 10/17/2019
0.01 hrs

4.90"

Type Il 24-hr 100-YR Rainfall=5.14"
0.00-30.00 hrs, dt

0.286 af, Depth

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

5.14"
(ft/sec)

100.00% Impervious Area

Paved parking, HSG D
Slope Velocity Capacity Description

(ft/ft)

5.12cfs@ 11.97 hrs, Volume

CN  Description

98

(feet)

Summary for Subcatchment 2S: North Drainage Area - Impervious Area

0.700
0.700
Tc Length

Area (ac)
(min)
6.0

Life Church - Existing Drainage Analysis
Prepared by C&S Companies
HydroCAD® 10.00-15 s/n 04066 © 2015 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
Type Il 24-hr 100-YR Rainfall

Runoff
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Printed 10/17/2019

Type Il 24-hr 100-YR Rainfall=5.14"
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Summary for Subcatchment 3S: Middle Drainage Area - Impervious Area

4.90"

= 0.723 af, Depth

12.95cfs @ 11.97 hrs, Volume

Runoff

0.01 hrs

0.00-30.00 hrs, dt=

SCS, Weighted-CN, Time Span

5.14"

Runoff by SCS TR-20 method, UH
Type Il 24-hr 100-YR Rainfall

CN  Description

Area (ac)

Paved parking, HSG D

98

1.770
1.770

100.00% Impervious Area
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Subcatchment 3S: Middle Drainage Area - Impervious Area
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Summary for Subcatchment 4S: Middle Drainage Area - Lawn Area

Runoff = 496 cfs @ 12.20 hrs, Volume= 0.445 af, Depth= 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-YR Rainfall=5.14"

Area (ac) CN Description
1.770 80 >75% Grass cover, Good, HSG D

1.770 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
19.9 100 0.0140 0.08 Sheet Flow,
Grass: Dense n=0.240 P2=2.19"
1.5 73 0.0140 0.83 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
3.0 121 0.0090 0.66 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.9 79 0.0042 1.53 1.20 Pipe Channel,

12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.025 Corrugated metal

1.8 68 0.0080 0.63 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

271 441 Total

Subcatchment 4S: Middle Drainage Area - Lawn Area

Hydrograph
(T
M B Typell2ahr
| ~ 100-YR Rainfall=5.14"

91 7 Runoft Area=1.770 ac
_ RunoffV°|Ume:0-445af
sl 7 RunoffDepth=3.02"
¢l 7 FlowLength=441’

Time (hours)
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Summary for Subcatchment 5S: South Drainage Area

Runoff = 1.00cfs @ 12.03 hrs, Volume= 0.058 af, Depth= 3.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-YR Rainfall=5.14"

Area (ac) CN Description

0.150 80 >75% Grass cover, Good, HSG D
0.050 98 Paved parking, HSG D

0.200 85 Weighted Average

0.150 75.00% Pervious Area
0.050 25.00% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.4 74 0.0310 0.11 Sheet Flow,

Grass: Dense n=0.240 P2=2.19"

Subcatchment 5S: South Drainage Area

Hydrograph
1MW B Tyenzahr
' ¢ 100-YRRainfall=5.14"
/K Runoff Area=0.200 ac
|/l ¥  RunoffVolume=0.058 af
el ]  RunoffDepth=3.50"
&1l &  FlowLength=74
' &Z  Slope=0.0310"/
=z  Tc=11.4min
| on=ss
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Summary for Pond 1P: Discharge from North Drainage Area

Inflow)

[40] Hint: Not Described (Qutflow

for 100-YR event

4.660 ac, 15.02% Impervious, Inflow Depth = 3.22"

Inflow Area
Inflow

1.250 af

9.87 cfs @ 12.28 hrs, Volume
9.87 cfs @ 12.28 hrs, Volume

= 0.0 min

0%, Lag

1.250 af, Atten

Primary

0.01 hrs

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

Pond 1P: Discharge from North Drainage Area
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0.0 min

0%, Lag

for 100-YR event

Type Il 24-hr 100-YR Rainfall=5.14"

1.168 af, Atten

1.168 af
0.01 hrs/2

0.00-30.00 hrs, dt

Inflow)

3.540 ac, 50.00% Impervious, Inflow Depth = 3.96"
15.05cfs @ 11.97 hrs, Volume

Summary for Pond 2P: Discharge from Middle Drainage Area
15.05cfs @ 11.97 hrs, Volume

Life Church - Existing Drainage Analysis
HydroCAD® 10.00-15 s/n 04066 © 2015 HydroCAD Software Solutions LLC

Prepared by C&S Companies
Routing by Stor-Ind method, Time Span

[40] Hint: Not Described (Qutflow
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Type Il 24-hr 100-YR Rainfall=5.14"
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Summary for Pond 3P: Discharge to Seneca Street Drainage System

Inflow)

[40] Hint: Not Described (Qutflow

for 100-YR event

0.058 af

0.200 ac, 25.00% Impervious, Inflow Depth = 3.50"

Inflow Area
Inflow

1.00 cfs @ 12.03 hrs, Volume
1.00cfs @ 12.03 hrs, Volume

0.0 min

0%, Lag=

0.058 af, Atten

Primary

0.01 hrs

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span
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Type Il 24-hr 100-YR Rainfall=5.14"
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HydroCAD® 10.00-15 s/n 04066 © 2015 HydroCAD Software Solutions LLC

Prepared by C&S Companies

Summary for Pond 4P: Discharge to West Property

Inflow)

[40] Hint: Not Described (Qutflow

for 100-YR event

8.200 ac, 30.12% Impervious, Inflow Depth = 3.54"

Inflow Area
Inflow

2.418 af

23.24 cfs @ 11.98 hrs, Volume

0%, Lag= 0.0 min

= 2.418 af, Atten

23.24 cfs @ 11.98 hrs, Volume

Primary

0.01 hrs

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

Pond 4P: Discharge to West Property

Hydrograph
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Rainfall Events Listing

Event# Event Storm Type  Curve Mode Duration B/B Depth  AMC

Name (hours) (inches)
1 1-YR Type Il 24-hr Default 24.00 1 1.80 2
2 10-YR Type Il 24-hr Default 24.00 1 311 2

3 100-YR Type Il 24-hr Default 24.00 1 514 2



Life Church - Proposed Drainage Analysis
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

3.102 80 >75% Grass cover, Good, HSG D (1S, 2S, 3S, 4S, 58S, 6S, 7S, 8S, 9S, 10S)
4.310 98 Paved parking, HSG D (2S, 3S, 4S, 5S, 6S, 7S, 8S, 9S, 10S)

1.000 77 Woods, Good, HSG D (1S)

8.412 89 TOTAL AREA
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Summary for Subcatchment 1S: North Drainage Area - Lawn Area

Runoff = 0.39cfs @ 12.35 hrs, Volume= 0.051 af, Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 1-YR Rainfall=1.80"

Area (ac) CN Description
0.626 80 >75% Grass cover, Good, HSG D
1.000 77 Woods, Good, HSG D
1.626 78 Weighted Average
1.626 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
27.9 100 0.0060 0.06 Sheet Flow,
Grass: Dense n=0.240 P2=2.19"
5.9 193 0.0060 0.54 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

33.8 293 Total

Subcatchment 1S: North Drainage Area - Lawn Area

Hydrograph
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Summary for Subcatchment 2S: Northeast Drainage Area

Runoff = 0.84 cfs @ 11.97 hrs, Volume= 0.040 af, Depth= 1.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 1-YR Rainfall=1.80"

Area (ac) CN Description

0.306 98 Paved parking, HSG D
0.142 80 >75% Grass cover, Good, HSG D

0.448 92 Weighted Average

0.142 31.70% Pervious Area
0.306 68.30% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 2S: Northeast Drainage Area

Hydrograph
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Summary for Subcatchment 3S: Northwest Drainage Area

Runoff = 0.40 cfs @ 11.97 hrs, Volume= 0.019 af, Depth= 0.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 1-YR Rainfall=1.80"

Area (ac) CN Description

0.133 98 Paved parking, HSG D
0.094 80 >75% Grass cover, Good, HSG D

0.227 91 Weighted Average

0.094 41.41% Pervious Area
0.133 58.59% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 3S: Northwest Drainage Area

Hydrograph
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Printed 6/24/2020
0.01 hrs

Type Il 24-hr 1-YR Rainfall=1.80"

0.00-30.00 hrs, dt

0.053 af, Depth= 1.21"

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

1.80"
(ft/sec)
Subcatchment 4S: Middle Drainage Area

>75% Grass cover, Good, HSG D

94 Weighted Average
77.19% Impervious Area

22.81% Pervious Area

Summary for Subcatchment 4S: Middle Drainage Area
Paved parking, HSG D

Slope Velocity Capacity Description

(ft/ft)

1.10cfs @ 11.97 hrs, Volume

CN  Description

98
80

(feet)

0.120
0.526
0.120
0.406

0.406
Tc Length

Area (ac)
(min)
6.0

Life Church - Proposed Drainage Analysis
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC

Prepared by C&S Companies
Runoff by SCS TR-20 method, UH

Type Il 24-hr 1-YR Rainfall

Runoff

Hydrograph
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Summary for Subcatchment 5S: Southeast Drainage Area

Runoff = 0.64 cfs @ 11.97 hrs, Volume= 0.030 af, Depth= 0.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 1-YR Rainfall=1.80"

Area (ac) CN Description

0.201 98 Paved parking, HSG D
0.215 80 >75% Grass cover, Good, HSG D

0.416 89 Weighted Average

0.215 51.68% Pervious Area
0.201 48.32% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 5S: Southeast Drainage Area

Hydrograph
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Type Il 24-hr 1-YR Rainfall=1.80"

Life Church - Proposed Drainage Analysis

Prepared by C&S Companies

Page 9

Printed 6/24/2020

0.01 hrs

0.00-30.00 hrs, dt

0.026 af, Depth= 1.48"

SCS, Weighted-CN, Time Span

1.80"

Summary for Subcatchment 6S: West Drainage Area

0.51 cfs@ 11.97 hrs, Volume

HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH

Type Il 24-hr 1-YR Rainfall

Runoff

CN  Description

Area (ac)

>75% Grass cover, Good, HSG D

97 Weighted Average
92.02% Impervious Area

Paved parking, HSG D
7.98% Pervious Area

98
80

0.196
0.017
0.213
0.017
0.196

(cfs)

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

(feet)

Tc Length

(min)

Direct Entry,

6.0

Subcatchment 6S: West Drainage Area

Hydrograph
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Printed 6/24/2020
0.01 hrs

0.99"

Type Il 24-hr 1-YR Rainfall=1.80"

0.00-30.00 hrs, dt

0.145 af, Depth

SCS, Weighted-CN, Time Span

1.80"

>75% Grass cover, Good, HSG D

Weighted Average
61.16% Impervious Area

38.84% Pervious Area

3.09cfs@ 11.97 hrs, Volume
Paved parking, HSG D

CN  Description

98
80

Summary for Subcatchment 7S: North Parking Lot (to Wet Pond)
91

1.074
0.682
1.756
0.682
1.074

Area (ac)

Life Church - Proposed Drainage Analysis
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC

Prepared by C&S Companies
Runoff by SCS TR-20 method, UH

Type Il 24-hr 1-YR Rainfall

Runoff

(cfs)

Slope Velocity Capacity Description
(ft/sec)

(feet) (fr/ft)

Tc Length

(min)

Direct Entry,

Subcatchment 7S: North Parking Lot (to Wet Pond)
Hydrograph
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Printed 6/24/2020
0.01 hrs

Type Il 24-hr 1-YR Rainfall=1.80"

0.00-30.00 hrs, dt

0.155 af, Depth= 1.06"

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

1.80"
(ft/sec)
Subcatchment 8S: East Drainage Area

Summary for Subcatchment 8S: East Drainage Area

>75% Grass cover, Good, HSG D

92 Weighted Average
68.18% Impervious Area

Paved parking, HSG D
31.82% Pervious Area

(ft/ft)

Slope Velocity Capacity Description

3.28cfs @ 11.97 hrs, Volume

98

CN  Description
80

(feet)

1.198
0.559
1.757
0.559
1.198

Tc Length

Area (ac)
(min)
6.0

Life Church - Proposed Drainage Analysis
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC

Prepared by C&S Companies
Runoff by SCS TR-20 method, UH

Type Il 24-hr 1-YR Rainfall

Runoff

Hydrograph
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Type Il 24-hr 1-YR Rainfall=1.80"

Life Church - Proposed Drainage Analysis
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC

Prepared by C&S Companies

Summary for Subcatchment 9S: Southwest Drainage Area

0.99"

0.103 af, Depth

2.19cfs@ 11.97 hrs, Volume

Runoff

0.01 hrs

0.00-30.00 hrs, dt=

SCS, Weighted-CN, Time Span=

Runoff by SCS TR-20 method, UH

Type Il 24-hr 1-YR Rainfall

1.80"

CN  Description

Area (ac)

>75% Grass cover, Good, HSG D

Weighted Average
60.02% Impervious Area

Paved parking, HSG D
39.98% Pervious Area

98
80
91

0.746
0.497
1.243

0.497
0.746

(cfs)

Slope Velocity Capacity Description
(ft/sec)

(feet) (fr/ft)

Tc Length

(min)

Direct Entry,

Subcatchment 9S: Southwest Drainage Area
Hydrograph
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Type Il 24-hr 1-YR Rainfall=1.80"
Printed 6/24/2020

HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC Page 13
Summary for Subcatchment 10S: South Drainage Area
Runoff = 0.19cfs @ 12.04 hrs, Volume= 0.011 af, Depth= 0.65"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 1-YR Rainfall=1.80"
Area (ac) CN Description
0.150 80 >75% Grass cover, Good, HSG D
0.050 98 Paved parking, HSG D
0.200 85 Weighted Average
0.150 75.00% Pervious Area
0.050 25.00% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.4 74 0.0310 0.11 Sheet Flow,
Grass: Dense n=0.240 P2=2.19"
Subcatchment 10S: South Drainage Area
Hydrograph
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Printed 6/24/2020
Page 14

0.0 min

for 1-YR event
0%, Lag

Type Il 24-hr 1-YR Rainfall=1.80"

0.051 af, Atten

0.051 af
0.01 hrs

0.00-30.00 hrs, dt
Hydrograph

Inflow)

0.00% Impervious, Inflow Depth = 0.38"

Pond 1P: Discharge from North Drainage Area

1.626 ac,
0.39cfs @ 12.35 hrs, Volume

Summary for Pond 1P: Discharge from North Drainage Area
0.39cfs @ 12.35 hrs, Volume

Life Church - Proposed Drainage Analysis
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC

Prepared by C&S Companies
Routing by Stor-Ind method, Time Span
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Summary for Pond 2P: Northeast Bioretention Basin

Inflow Area = 0.448 ac, 68.30% Impervious, Inflow Depth = 1.06" for 1-YR event

Inflow = 0.84 cfs@ 11.97 hrs, Volume= 0.040 af

Outflow = 0.55cfs @ 12.04 hrs, Volume= 0.026 af, Atten=34%, Lag= 4.1 min
Primary = 0.55cfs @ 12.04 hrs, Volume= 0.026 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 711.58' @ 12.04 hrs Surf.Area= 1,388 sf Storage= 706 cf

Plug-Flow detention time= 198.1 min calculated for 0.026 af (67% of inflow)
Center-of-Mass det. time= 93.5 min ( 910.7 - 817.2)

Volume Invert Avail.Storage Storage Description
#1 711.00' 2,312 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
711.00 1,070 133.0 0 0 1,070
712.00 1,649 158.0 1,349 1,349 1,667
712.50 2,218 180.0 963 2,312 2,265
Device Routing Invert Outlet Devices
#1  Primary 708.25' 12.0" Round Culvert

L=170.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 708.25' / 708.25' S=0.0000"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 711.50" 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3 Device 1 708.25' 8.0" Round Underdrain

L=40.0' CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 708.25' / 708.25' S=0.0000"'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#4  Device 3 711.00" 0.250 in/hr Exfiltration over Surface area above 711.00'

Conductivity to Groundwater Elevation = 0.00'

Excluded Surface area = 1,070 sf

Primary OutFlow Max=0.55 cfs @ 12.04 hrs HW=711.58" (Free Discharge)
T 1_culvert (Passes 0.55 cfs of 3.57 cfs potential flow)
1:2=Orifice/Grate (Weir Controls 0.55 cfs @ 0.90 fps)
=Underdrain (Passes 0.00 cfs of 2.27 cfs potential flow)
4=EXxfiltration ( Controls 0.00 cfs)
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Summary for Pond 3P: Northwest Bioretention Basin

Inflow Area = 0.227 ac, 58.59% Impervious, Inflow Depth = 0.99" for 1-YR event

Inflow = 0.40cfs @ 11.97 hrs, Volume= 0.019 af

Outflow = 0.24 cfs @ 12.05 hrs, Volume= 0.012 af, Atten=41%, Lag= 4.6 min
Primary = 0.24 cfs @ 12.05 hrs, Volume= 0.012 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=712.04' @ 12.05 hrs Surf.Area= 783 sf Storage= 342 cf

Plug-Flow detention time= 228.5 min calculated for 0.012 af (66% of inflow)
Center-of-Mass det. time= 121.2 min ( 944.0 - 822.8 )

Volume Invert Avail.Storage Storage Description
#1 711.50' 1,373 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
711.50 487 131.0 0 0 487
712.00 759 144.0 309 309 780
713.00 1,402 171.0 1,064 1,373 1,475
Device Routing Invert Outlet Devices
#1  Primary 708.75'" 12.0" Round Culvert

L=46.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 708.75' / 708.25' S=0.0109'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 712.00" 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3 Device 1 708.75" 8.0" Round Underdrain

L=51.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 708.75' / 708.75' S=0.0000"'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#4  Device 3 711.50" 0.250 in/hr Exfiltration over Surface area above 711.50'

Conductivity to Groundwater Elevation = 0.00'

Excluded Surface area = 487 sf

Primary OutFlow Max=0.23 cfs @ 12.05 hrs HW=712.04' (Free Discharge)
T 1-culvert (Passes 0.23 cfs of 4.99 cfs potential flow)
1:2=Orifice/Grate (Weir Controls 0.23 cfs @ 0.68 fps)
=Underdrain (Passes 0.00 cfs of 2.11 cfs potential flow)
4=EXxfiltration ( Controls 0.00 cfs)
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Pond 3P: Northwest Bioretention Basin

Hydrograph
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= Inflow
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Summary for Pond 4P: Middle Bioretention Basin

Inflow Area = 0.526 ac, 77.19% Impervious, Inflow Depth = 1.21" for 1-YR event

Inflow = 1.10cfs @ 11.97 hrs, Volume= 0.053 af

Outflow = 0.37 cfs @ 12.09 hrs, Volume= 0.031 af, Atten=67%, Lag= 7.1 min
Primary = 0.37 cfs@ 12.09 hrs, Volume= 0.031 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 711.56' @ 12.09 hrs Surf.Area= 2,386 sf Storage= 1,162 cf

Plug-Flow detention time= 244.5 min calculated for 0.031 af (58% of inflow)
Center-of-Mass det. time= 135.8 min ( 940.5 - 804.6 )

Volume Invert Avail.Storage Storage Description
#1 711.00' 3,947 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
711.00 1,795 362.0 0 0 1,795
712.00 2,915 400.0 2,332 2,332 4,131
712.50 3,555 418.0 1,615 3,947 5,320
Device Routing Invert Outlet Devices
#1  Primary 708.25' 12.0" Round Culvert

L=64.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 708.25' / 708.25' S=0.0000"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 711.50" 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3 Device 1 708.25' 8.0" Round Underdrain

L= 144.0' CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 708.25' / 708.25' S=0.0000"'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#4  Device 3 711.00" 0.250 in/hr Exfiltration over Surface area above 711.00'

Conductivity to Groundwater Elevation = 0.00'

Excluded Surface area = 1,795 sf

Primary OutFlow Max=0.37 cfs @ 12.09 hrs HW=711.56" (Free Discharge)
T 1_culvert (Passes 0.37 cfs of 4.84 cfs potential flow)
1:2=Orifice/Grate (Weir Controls 0.36 cfs @ 0.78 fps)
=Underdrain (Passes 0.00 cfs of 1.46 cfs potential flow)
4=EXxfiltration ( Controls 0.00 cfs)
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Summary for Pond 5P: South Bioretention Basin

Inflow Area = 0.416 ac, 48.32% Impervious, Inflow Depth = 0.86" for 1-YR event

Inflow = 0.64 cfs@ 11.97 hrs, Volume= 0.030 af

Outflow = 0.36 cfs @ 12.05 hrs, Volume= 0.020 af, Atten=44%, Lag= 4.8 min
Primary = 0.36 cfs @ 12.05 hrs, Volume= 0.020 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 711.56' @ 12.05 hrs Surf.Area= 1,088 sf Storage= 512 cf

Plug-Flow detention time= 208.7 min calculated for 0.020 af (68% of inflow)
Center-of-Mass det. time= 100.4 min ( 933.5 - 833.1)

Volume Invert Avail.Storage Storage Description
#1 711.00' 1,834 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
711.00 760 184.0 0 0 760
712.00 1,390 209.0 1,059 1,059 1,566
712.50 1,716 221.0 775 1,834 1,991
Device Routing Invert Outlet Devices
#1  Primary 708.25' 12.0" Round Culvert

L=75.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 708.25' / 708.25' S=0.0000"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 711.50" 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3 Device 1 708.25' 8.0" Round Underdrain

L=66.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 708.25' / 708.25' S=0.0000"'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#4  Device 3 711.00" 0.250 in/hr Exfiltration over Surface area above 711.00'

Conductivity to Groundwater Elevation = 0.00'

Excluded Surface area = 760 sf

Primary OutFlow Max=0.36 cfs @ 12.05 hrs HW=711.56" (Free Discharge)
T 1_culvert (Passes 0.36 cfs of 4.64 cfs potential flow)
1:2=Orifice/Grate (Weir Controls 0.36 cfs @ 0.78 fps)
=Underdrain (Passes 0.00 cfs of 1.95 cfs potential flow)
4=EXxfiltration ( Controls 0.00 cfs)
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Summary for Pond 6P: Dry Detention Basin

[79] Warning: Submerged Pond 2P Primary device # 1 by 0.69'
[79] Warning: Submerged Pond 3P Primary device # 1 INLET by 0.19'
[79] Warning: Submerged Pond 4P Primary device # 1 by 0.69'
[79] Warning: Submerged Pond 5P Primary device # 1 by 0.69'

Inflow Area = 5.343 ac, 65.77% Impervious, Inflow Depth > 0.94" for 1-YR event

Inflow = 6.98 cfs @ 11.98 hrs, Volume= 0.416 af

Outflow = 0.72cfs @ 12.61 hrs, Volume= 0.377 af, Atten=90%, Lag= 37.7 min
Primary = 0.72cfs @ 12.61 hrs, Volume= 0.377 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs /2
Peak Elev= 708.94' @ 12.61 hrs Surf.Area= 13,145 sf Storage= 8,430 cf

Plug-Flow detention time= 226.7 min calculated for 0.377 af (91% of inflow)
Center-of-Mass det. time= 174.4 min ( 1,015.7 - 841.3)

Volume Invert Avail.Storage Storage Description
#1 708.25' 48,387 cf Dry Detention Basin (Irregular) Listed below (Recalc)
#2 708.25' 939 c¢f 12.0" Round 12" Diameter Pipe Storage
L=1,195.0'
#3 708.25' 1,582 cf 18.0" Round 18" Diameter Pipe Storage
L= 895.0'
50,907 cf Total Available Storage
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
708.25 9,511 421.0 0 0 9,511
709.00 10,804 440.0 7,613 7,613 10,852
710.00 12,614 465.0 11,697 19,310 12,709
711.00 14,524 490.0 13,558 32,868 14,668
712.00 16,535 515.0 15,519 48,387 16,729
Device Routing Invert Outlet Devices
#1  Primary 708.25' 12.0" Round Culvert
L=20.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 708.25' / 708.25' S= 0.0000'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2  Device 1 708.25' 6.5" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3  Secondary 710.35' 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=0.72 cfs @ 12.61 hrs HW=708.94' (Free Discharge)
1=Culvert (Passes 0.72 cfs of 0.87 cfs potential flow)
T 2-0rifice/Grate (Orifice Controls 0.72 cfs @ 3.13 fps)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=708.25' (Free Discharge)
3=Orifice/Grate ( Controls 0.00 cfs)
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Summary for Pond 7P: Discharge to 12-inch Culvert

[81] Warning: Exceeded Pond 6P by 0.36' @ 11.98 hrs

Inflow Area = 6.586 ac, 64.68% Impervious, Inflow Depth > 0.87" for 1-YR event
Inflow = 254 cfs@ 11.98 hrs, Volume= 0.480 af

Outflow = 2.32cfs@ 12.02 hrs, Volume= 0.480 af, Atten= 9%, Lag=2.1 min
Primary = 2.32cfs@ 12.02 hrs, Volume= 0.480 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=709.09' @ 12.02 hrs Surf.Area= 780 sf Storage= 204 cf

Plug-Flow detention time= 0.5 min calculated for 0.480 af (100% of inflow)
Center-of-Mass det. time= 0.5 min ( 974.9 - 974.4)

Volume Invert Avail.Storage Storage Description

#1 708.21' 4,370 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)

708.21 0 0.0 0 0 0

709.00 560 269.0 147 147 5,759

710.00 5,437 618.0 2,581 2,728 30,398

710.25 7,765 634.0 1,642 4,370 31,999
Device Routing Invert Qutlet Devices

#1  Primary 708.21' 12.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

#2  Secondary 710.00' 180.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=2.32 cfs @ 12.02 hrs HW=709.08' (Free Discharge)
1=Orifice/Grate (Orifice Controls 2.32 cfs @ 3.18 fps)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=708.21' (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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0.0 min

0%, Lag

for 1-YR event

Type Il 24-hr 1-YR Rainfall=1.80"

0.531 af, Atten

0.531 af
0.01 hrs

0.00-30.00 hrs, dt

Hydrograph

Inflow)

Pond 8P: Discharge to West Property

Summary for Pond 8P: Discharge to West Property

8.212 ac, 51.88% Impervious, Inflow Depth > 0.78"

2.40 cfs @ 12.02 hrs, Volume
2.40 cfs @ 12.02 hrs, Volume
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Summary for Pond 9P: Discharge to Seneca Street Drainage System

Inflow)

[40] Hint: Not Described (Qutflow

for 1-YR event

0.011 af

0.200 ac, 25.00% Impervious, Inflow Depth = 0.65"

Inflow Area
Inflow

0.19cfs @ 12.04 hrs, Volume
0.19cfs @ 12.04 hrs, Volume

0%, Lag= 0.0 min

0.011 af, Atten

Primary

0.01 hrs

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

Pond 9P: Discharge to Seneca Street Drainage System
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Summary for Pond 10P: Permanent Pool

[43] Hint: Has no inflow (Outflow=Zero)

Volume Invert Avail.Storage Storage Description
#1 702.00' 16,601 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
702.00 1,398 157.0 0 0 1,398
703.00 1,732 170.0 1,562 1,562 1,774
704.00 2,082 182.0 1,904 3,466 2,153
705.00 2,468 196.0 2,272 5,739 2,615
706.00 2,870 208.0 2,666 8,405 3,050
707.00 3,286 220.0 3,076 11,481 3,512
708.00 3,754 233.0 3,517 14,998 4,032

708.25 9,511 421.0 1,603 16,601 13,817
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Summary for Subcatchment 1S: North Drainage Area - Lawn Area

Runoff = 1.51cfs@ 12.29 hrs, Volume=

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Type Il 24-hr 10-YR Rainfall=3.11"

Area (ac) CN Description

0.164 af, Depth= 1.21"

0.626 80 >75% Grass cover, Good, HSG D

1.000 77 Woods, Good, HSG D

1.626 78 Weighted Average
1.626 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec)

27.9 100 0.0060 0.06

5.9 193 0.0060 0.54

Sheet Flow,

Grass: Dense n=0.240 P2=2.19"
Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

33.8 293 Total

Subcatchment 1S: North Drainage Area - Lawn Area

Hydrograph
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 Slope=0.0060 '/
Tc=33.8 min
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0.01 hrs

2.27"

Type Il 24-hr 10-YR Rainfall=3.11"
0.00-30.00 hrs, dt

0.085 af, Depth

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

3.11"
(ft/sec)

Subcatchment 2S: Northeast Drainage Area

>75% Grass cover, Good, HSG D

92 Weighted Average
68.30% Impervious Area

31.70% Pervious Area

Paved parking, HSG D
Slope Velocity Capacity Description

(ft/ft)

Summary for Subcatchment 2S: Northeast Drainage Area
1.72cfs @ 11.97 hrs, Volume

CN  Description

98
80

(feet)

0.142
0.448
0.142
0.306

0.306
Tc Length

Area (ac)
(min)
6.0
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Runoff by SCS TR-20 method, UH
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Summary for Subcatchment 3S: Northwest Drainage Area

Runoff = 0.85cfs@ 11.97 hrs, Volume= 0.041 af, Depth= 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-YR Rainfall=3.11"

Area (ac) CN Description

0.133 98 Paved parking, HSG D
0.094 80 >75% Grass cover, Good, HSG D

0.227 91 Weighted Average

0.094 41.41% Pervious Area
0.133 58.59% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 3S: Northwest Drainage Area

Hydrograph
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0.01 hrs

2.46"

Type Il 24-hr 10-YR Rainfall=3.11"
0.00-30.00 hrs, dt

0.108 af, Depth

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

3.11"
(ft/sec)
Subcatchment 4S: Middle Drainage Area

>75% Grass cover, Good, HSG D

94 Weighted Average
77.19% Impervious Area

22.81% Pervious Area

Summary for Subcatchment 4S: Middle Drainage Area
Paved parking, HSG D

Slope Velocity Capacity Description

(ft/ft)

2.14cfs@ 11.97 hrs, Volume

CN  Description

98
80

(feet)

0.120
0.526
0.120
0.406

0.406
Tc Length

Area (ac)
(min)
6.0
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Runoff by SCS TR-20 method, UH
Type Il 24-hr 10-YR Rainfall

Runoff

Hydrograph

30

23 24 25 26 27 28 29

20 21 22

10 11 12 13 14 15 16 17 18 19
Time (hours)

“““ C: o ow: o |
“““ £-880Es |
< T o®XT E I
“““ NBQOdNoZ
“““ Hh_b‘l:ro-c
\\\\\\ . \\I\0\\O\\h\\,_w\\\\\\\\\\\\\:
ESEW 3o
““““ nl‘ale‘e _I
\\\\\\ FEEE&-
““““ ”“R“A:Iw\ﬂlﬁ‘::::::\:
\\\\\\\ |- — o \0\\,\\\\\\\\\\\\\\\\
\\\\\\\ 5> ¢
““““ e E=2
25 ox
\\\\\\\ o \\\R\‘n‘\‘\‘\T\‘\‘\‘\\\\\\\\\
\\\\\\\ T1\1\\\\u\11711111111
““““ R
(sy0) moy4



Page 34

Printed 6/24/2020
0.01 hrs

2.00"

Type Il 24-hr 10-YR Rainfall=3.11"
0.00-30.00 hrs, dt

0.069 af, Depth

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

3.11"
(ft/sec)

Subcatchment 5S: Southeast Drainage Area

>75% Grass cover, Good, HSG D

89 Weighted Average
48.32% Impervious Area

51.68% Pervious Area

Paved parking, HSG D
Slope Velocity Capacity Description

(ft/ft)

Summary for Subcatchment 5S: Southeast Drainage Area
1.45cfs @ 11.97 hrs, Volume

CN  Description

98
80

(feet)

0.215
0.416
0.215
0.201

0.201
Tc Length

Area (ac)
(min)
6.0

Life Church - Proposed Drainage Analysis
Prepared by C&S Companies
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
Type Il 24-hr 10-YR Rainfall

Runoff
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Printed 6/24/2020
0.01 hrs

2.77"

Type Il 24-hr 10-YR Rainfall=3.11"
0.00-30.00 hrs, dt

0.049 af, Depth

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

3.11"
(ft/sec)
Subcatchment 6S: West Drainage Area

Summary for Subcatchment 6S: West Drainage Area

>75% Grass cover, Good, HSG D

97 Weighted Average
92.02% Impervious Area

Paved parking, HSG D

7.98% Pervious Area
Slope Velocity Capacity Description

(ft/ft)

0.92cfs @ 11.97 hrs, Volume

CN  Description

98
80

(feet)

0.196
0.017
0.017
0.196

0.213
Tc Length

Area (ac)
(min)
6.0

Life Church - Proposed Drainage Analysis
Prepared by C&S Companies
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
Type Il 24-hr 10-YR Rainfall

Runoff
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Printed 6/24/2020
0.01 hrs

217"

Type Il 24-hr 10-YR Rainfall=3.11"
0.00-30.00 hrs, dt

0.318 af, Depth

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

3.11"
(ft/sec)

Subcatchment 7S: North Parking Lot (to Wet Pond)

>75% Grass cover, Good, HSG D

Weighted Average
61.16% Impervious Area

38.84% Pervious Area

Paved parking, HSG D
Slope Velocity Capacity Description

(ft/ft)

6.54 cfs @ 11.97 hrs, Volume

CN  Description

98
80

Summary for Subcatchment 7S: North Parking Lot (to Wet Pond)
91

(feet)

1.074
0.682
1.756
0.682
1.074

Tc Length

Area (ac)
(min)
6.0

Life Church - Proposed Drainage Analysis
Prepared by C&S Companies
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
Type Il 24-hr 10-YR Rainfall

Runoff

Hydrograph
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Printed 6/24/2020
0.01 hrs

2.27"

Type Il 24-hr 10-YR Rainfall=3.11"
0.00-30.00 hrs, dt

0.332 af, Depth

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

Subcatchment 8S: East Drainage Area

3.11"
(ft/sec)

Summary for Subcatchment 8S: East Drainage Area

>75% Grass cover, Good, HSG D

92 Weighted Average
68.18% Impervious Area

Paved parking, HSG D
31.82% Pervious Area

(ft/ft)

Slope Velocity Capacity Description

6.75cfs @ 11.97 hrs, Volume

98

CN  Description
80

(feet)

1.198
0.559
1.757
0.559
1.198

Tc Length

Area (ac)
(min)
6.0

Life Church - Proposed Drainage Analysis
Prepared by C&S Companies
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
Type Il 24-hr 10-YR Rainfall

Runoff

Hydrograph
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Printed 6/24/2020
0.01 hrs

217"

Type Il 24-hr 10-YR Rainfall=3.11"
0.00-30.00 hrs, dt

0.225 af, Depth

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

3.11"
(ft/sec)

Subcatchment 9S: Southwest Drainage Area

>75% Grass cover, Good, HSG D

Weighted Average
60.02% Impervious Area

Paved parking, HSG D
39.98% Pervious Area

(ft/ft)

Slope Velocity Capacity Description

Summary for Subcatchment 9S: Southwest Drainage Area
4.63 cfs @ 11.97 hrs, Volume

98
80

CN  Description
91

(feet)

0.746
0.497
1.243
0.497
0.746

Tc Length

Area (ac)
(min)
6.0

Life Church - Proposed Drainage Analysis
Prepared by C&S Companies
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
Type Il 24-hr 10-YR Rainfall

Runoff

Hydrograph

30

24 25 26 27 28 29

20 21 22 23

10 11 12 13 14 15 16 17 18 19
Time (hours)

9

et ey wer e
| £+ 8®NES |
n._.13%1mm “““““
29389286
|10hn_0w ““““ -------
- TR - ,

L,llw.ldnl‘ale‘e - o
- Fs®Ea” o
I Dn.Anu_w.....H ““““ S
4= === e \0\\\, \\\\\\\\ == == ===
. X%z B
L O o = L DR
| ©@>5ox |

. Tes5
S IR I I

(sy0) moy4




Life Church - Proposed Drainage Analysis Type Il 24-hr 10-YR Rainfall=3.11"

Prepared by C&S Companies Printed 6/24/2020
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC Page 39

Summary for Subcatchment 10S: South Drainage Area

Runoff = 0.49 cfs @ 12.03 hrs, Volume= 0.028 af, Depth= 1.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-YR Rainfall=3.11"

Area (ac) CN Description

0.150 80 >75% Grass cover, Good, HSG D
0.050 98 Paved parking, HSG D

0.200 85 Weighted Average

0.150 75.00% Pervious Area
0.050 25.00% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.4 74 0.0310 0.11 Sheet Flow,

Grass: Dense n=0.240 P2=2.19"

Subcatchment 10S: South Drainage Area

058 Hydrograph
o typenzane
of .~ 10-YRRainfall=3.11"
- |  RunoffAreaz0.200ac_
- 1 [ Runoff Volume=0.028 af
: |l | RunoffDepth=1.68"
=t | FlowLength=74"
I | ’3”’3”3”3”’3"3”3”’:”Sibp’e;0031ﬁ T
sl b Te=11.4min
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Summary for Pond 1P: Discharge from North Drainage Area

Inflow)

[40] Hint: Not Described (Qutflow

0.0 min

for 10-YR event
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0.01 hrs

0.00-30.00 hrs, dt=

Routing by Stor-Ind method, Time Span

Pond 1P: Discharge from North Drainage Area

Hydrograph
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Summary for Pond 2P: Northeast Bioretention Basin

Inflow Area = 0.448 ac, 68.30% Impervious, Inflow Depth = 2.27" for 10-YR event
Inflow = 1.72cfs @ 11.97 hrs, Volume= 0.085 af

Outflow = 1.65cfs@ 11.99 hrs, Volume= 0.071 af, Atten=4%, Lag= 1.3 min
Primary = 1.65cfs @ 11.99 hrs, Volume= 0.071 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=711.66' @ 11.99 hrs Surf.Area= 1,437 sf Storage= 822 cf

Plug-Flow detention time= 116.2 min calculated for 0.071 af (84% of inflow)
Center-of-Mass det. time= 47.0 min ( 842.6 - 795.6 )

Volume Invert Avail.Storage Storage Description
#1 711.00' 2,312 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
711.00 1,070 133.0 0 0 1,070
712.00 1,649 158.0 1,349 1,349 1,667
712.50 2,218 180.0 963 2,312 2,265
Device Routing Invert Outlet Devices
#1  Primary 708.25' 12.0" Round Culvert

L=170.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 708.25' / 708.25' S=0.0000"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 711.50" 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3 Device 1 708.25' 8.0" Round Underdrain

L=40.0' CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 708.25' / 708.25' S=0.0000"'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#4  Device 3 711.00" 0.250 in/hr Exfiltration over Surface area above 711.00'

Conductivity to Groundwater Elevation = 0.00'

Excluded Surface area = 1,070 sf

Primary OutFlow Max=1.65 cfs @ 11.99 hrs HW=711.66" (Free Discharge)
T 1_culvert (Passes 1.65 cfs of 3.64 cfs potential flow)
1:2=Orifice/Grate (Weir Controls 1.64 cfs @ 1.30 fps)
=Underdrain (Passes 0.00 cfs of 2.30 cfs potential flow)
4=EXxfiltration ( Controls 0.00 cfs)
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Pond 2P: Northeast Bioretention Basin

Hydrograph

= Primary
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Prepared by C&S Companies Printed 6/24/2020
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Summary for Pond 3P: Northwest Bioretention Basin

Inflow Area = 0.227 ac, 58.59% Impervious, Inflow Depth = 2.17" for 10-YR event
Inflow = 0.85cfs @ 11.97 hrs, Volume= 0.041 af

Outflow = 0.82cfs@ 11.99 hrs, Volume= 0.035 af, Atten=2%, Lag= 1.0 min
Primary = 0.82cfs @ 11.99 hrs, Volume= 0.035 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=712.10' @ 11.99 hrs Surf.Area= 814 sf Storage= 387 cf

Plug-Flow detention time= 123.0 min calculated for 0.035 af (84% of inflow)
Center-of-Mass det. time= 53.3 min ( 853.8 - 800.4 )

Volume Invert Avail.Storage Storage Description
#1 711.50' 1,373 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
711.50 487 131.0 0 0 487
712.00 759 144.0 309 309 780
713.00 1,402 171.0 1,064 1,373 1,475
Device Routing Invert Outlet Devices
#1  Primary 708.75'" 12.0" Round Culvert

L=46.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 708.75' / 708.25' S=0.0109'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 712.00" 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3 Device 1 708.75" 8.0" Round Underdrain

L=51.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 708.75' / 708.75' S=0.0000"'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#4  Device 3 711.50" 0.250 in/hr Exfiltration over Surface area above 711.50'

Conductivity to Groundwater Elevation = 0.00'

Excluded Surface area = 487 sf

Primary OutFlow Max=0.82 cfs @ 11.99 hrs HW=712.10" (Free Discharge)
T 1-culvert (Passes 0.82 cfs of 5.04 cfs potential flow)
1:2=Orifice/Grate (Weir Controls 0.82 cfs @ 1.03 fps)
=Underdrain (Passes 0.00 cfs of 2.13 cfs potential flow)
4=EXxfiltration ( Controls 0.00 cfs)
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Summary for Pond 4P: Middle Bioretention Basin

Inflow Area = 0.526 ac, 77.19% Impervious, Inflow Depth = 2.46" for 10-YR event
Inflow = 2.14cfs@ 11.97 hrs, Volume= 0.108 af

Outflow = 1.94 cfs @ 12.00 hrs, Volume= 0.085 af, Atten= 9%, Lag=2.0 min
Primary = 1.94 cfs @ 12.00 hrs, Volume= 0.085 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=711.68' @ 12.00 hrs Surf.Area= 2,523 sf Storage= 1,453 cf

Plug-Flow detention time= 148.2 min calculated for 0.085 af (79% of inflow)
Center-of-Mass det. time= 66.9 min ( 851.6 - 784.8 )

Volume Invert Avail.Storage Storage Description
#1 711.00' 3,947 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
711.00 1,795 362.0 0 0 1,795
712.00 2,915 400.0 2,332 2,332 4,131
712.50 3,555 418.0 1,615 3,947 5,320
Device Routing Invert Outlet Devices
#1  Primary 708.25' 12.0" Round Culvert

L=64.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 708.25' / 708.25' S=0.0000"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 711.50" 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3 Device 1 708.25' 8.0" Round Underdrain

L= 144.0' CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 708.25' / 708.25' S=0.0000"'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#4  Device 3 711.00" 0.250 in/hr Exfiltration over Surface area above 711.00'

Conductivity to Groundwater Elevation = 0.00'

Excluded Surface area = 1,795 sf

Primary OutFlow Max=1.94 cfs @ 12.00 hrs HW=711.68" (Free Discharge)
T 1_culvert (Passes 1.94 cfs of 4.97 cfs potential flow)
1:2=Orifice/Grate (Weir Controls 1.93 cfs @ 1.37 fps)
=Underdrain (Passes 0.00 cfs of 1.50 cfs potential flow)
4=EXxfiltration ( Controls 0.00 cfs)
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= Inflow
= Primary

Printed 6/24/2020

Type Il 24-hr 10-YR Rainfall=3.11"

Hydrograph

Pond 4P: Middle Bioretention Basin

Time (hours)
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Summary for Pond 5P: South Bioretention Basin

Inflow Area = 0.416 ac, 48.32% Impervious, Inflow Depth = 2.00" for 10-YR event
Inflow = 1.45cfs @ 11.97 hrs, Volume= 0.069 af

Outflow = 1.40cfs @ 11.99 hrs, Volume= 0.060 af, Atten= 3%, Lag= 1.1 min
Primary = 1.40cfs @ 11.99 hrs, Volume= 0.060 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=711.64' @ 11.99 hrs Surf.Area= 1,143 sf Storage= 607 cf

Plug-Flow detention time= 106.9 min calculated for 0.060 af (86% of inflow)
Center-of-Mass det. time= 42.3 min ( 851.5 - 809.1)

Volume Invert Avail.Storage Storage Description
#1 711.00' 1,834 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
711.00 760 184.0 0 0 760
712.00 1,390 209.0 1,059 1,059 1,566
712.50 1,716 221.0 775 1,834 1,991
Device Routing Invert Outlet Devices
#1  Primary 708.25' 12.0" Round Culvert

L=75.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 708.25' / 708.25' S=0.0000"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 711.50" 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3 Device 1 708.25' 8.0" Round Underdrain

L=66.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 708.25' / 708.25' S=0.0000"'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#4  Device 3 711.00" 0.250 in/hr Exfiltration over Surface area above 711.00'

Conductivity to Groundwater Elevation = 0.00'

Excluded Surface area = 760 sf

Primary OutFlow Max=1.40 cfs @ 11.99 hrs HW=711.64" (Free Discharge)
T 1_culvert (Passes 1.40 cfs of 4.73 cfs potential flow)
1:2=Orifice/Grate (Weir Controls 1.40 cfs @ 1.23 fps)
=Underdrain (Passes 0.00 cfs of 1.98 cfs potential flow)
4=EXxfiltration ( Controls 0.00 cfs)
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Summary for Pond 6P: Dry Detention Basin

[79] Warning: Submerged Pond 2P Primary device # 1 by 1.77'
[79] Warning: Submerged Pond 3P Primary device # 1 INLET by 1.27'
[79] Warning: Submerged Pond 4P Primary device # 1 by 1.77'
[79] Warning: Submerged Pond 5P Primary device # 1 by 1.77'

Inflow Area = 5.343 ac, 65.77% Impervious, Inflow Depth > 2.13"
Inflow = 19.84 cfs @ 11.98 hrs, Volume= 0.950 af
Outflow = 1.36 cfs @ 12.63 hrs, Volume=

Primary = 1.36 cfs @ 12.63 hrs, Volume= 0.905 af
Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs /2
Peak Elev= 710.02' @ 12.63 hrs Surf.Area= 12,650 sf Storage= 22,080 cf

Plug-Flow detention time= 232.7 min calculated for 0.904 af (95% of inflow)
Center-of-Mass det. time= 203.8 min ( 1,013.6 - 809.8 )

for 10-YR event

0.905 af, Atten=93%, Lag= 39.3 min

Volume Invert Avail.Storage Storage Description
#1 708.25' 48,387 cf Dry Detention Basin (Irregular) Listed below (Recalc)
#2 708.25' 939 cf 12.0" Round 12" Diameter Pipe Storage
L=1,195.0'
#3 708.25' 1,582 cf 18.0" Round 18" Diameter Pipe Storage
L= 895.0'
50,907 cf Total Available Storage
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
708.25 9,511 421.0 0 0 9,511
709.00 10,804 440.0 7,613 7,613 10,852
710.00 12,614 465.0 11,697 19,310 12,709
711.00 14,524 490.0 13,558 32,868 14,668
712.00 16,535 515.0 15,519 48,387 16,729
Device Routing Invert Outlet Devices

#1  Primary 708.25' 12.0" Round Culvert

L=20.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 708.25' / 708.25' S= 0.0000'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2  Device 1 708.25' 6.5" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3  Secondary 710.35' 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=1.36 cfs @ 12.63 hrs HW=710.02' (Free Discharge)
1=Culvert (Passes 1.36 cfs of 3.36 cfs potential flow)
T 2-0rifice/Grate (Orifice Controls 1.36 cfs @ 5.90 fps)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=708.25' (Free Discharge)
3=Orifice/Grate ( Controls 0.00 cfs)
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Type Il 24-hr 10-YR Rainfall=3.11"

Pond 6P: Dry Detention Basin
Hydrograph
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Summary for Pond 7P: Discharge to 12-inch Culvert

[81] Warning: Exceeded Pond 6P by 0.25' @ 11.89 hrs

Inflow Area = 6.586 ac, 64.68% Impervious, Inflow Depth > 2.06" for 10-YR event
Inflow = 5.65cfs @ 11.97 hrs, Volume= 1.130 af

Outflow = 3.70cfs @ 12.05 hrs, Volume= 1.130 af, Atten=35%, Lag= 4.8 min
Primary = 3.70cfs @ 12.05 hrs, Volume= 1.130 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=709.67' @ 12.05 hrs Surf.Area= 3,250 sf Storage= 1,293 cf

Plug-Flow detention time= 1.1 min calculated for 1.130 af (100% of inflow)
Center-of-Mass det. time= 1.1 min ( 972.2-971.1)

Volume Invert Avail.Storage Storage Description

#1 708.21' 4,370 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)

708.21 0 0.0 0 0 0

709.00 560 269.0 147 147 5,759

710.00 5,437 618.0 2,581 2,728 30,398

710.25 7,765 634.0 1,642 4,370 31,999
Device Routing Invert Qutlet Devices

#1  Primary 708.21' 12.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

#2  Secondary 710.00' 180.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=3.70 cfs @ 12.05 hrs HW=709.67' (Free Discharge)
1=Orifice/Grate (Orifice Controls 3.70 cfs @ 4.71 fps)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=708.21' (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Printed 6/24/2020
0.0 min

0%, Lag

for 10-YR event

Type Il 24-hr 10-YR Rainfall=3.11"

1.293 af, Atten

1.293 af
0.01 hrs

0.00-30.00 hrs, dt

Hydrograph

Inflow)

Pond 8P: Discharge to West Property

Summary for Pond 8P: Discharge to West Property

8.212 ac, 51.88% Impervious, Inflow Depth > 1.89"

4.63cfs @ 12.17 hrs, Volume
4.63cfs@ 12.17 hrs, Volume

Life Church - Proposed Drainage Analysis
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC

Prepared by C&S Companies
Routing by Stor-Ind method, Time Span
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Printed 6/24/2020

0.0 min

0%, Lag

for 10-YR event

Type Il 24-hr 10-YR Rainfall=3.11"

0.028 af, Atten

0.028 af
0.01 hrs

0.00-30.00 hrs, dt

Inflow)

0.200 ac, 25.00% Impervious, Inflow Depth = 1.68"
0.49 cfs @ 12.03 hrs, Volume

Summary for Pond 9P: Discharge to Seneca Street Drainage System
0.49 cfs @ 12.03 hrs, Volume

Life Church - Proposed Drainage Analysis
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC
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Routing by Stor-Ind method, Time Span
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Summary for Pond 10P: Permanent Pool

[43] Hint: Has no inflow (Outflow=Zero)

Volume Invert Avail.Storage Storage Description
#1 702.00' 16,601 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
702.00 1,398 157.0 0 0 1,398
703.00 1,732 170.0 1,562 1,562 1,774
704.00 2,082 182.0 1,904 3,466 2,153
705.00 2,468 196.0 2,272 5,739 2,615
706.00 2,870 208.0 2,666 8,405 3,050
707.00 3,286 220.0 3,076 11,481 3,512
708.00 3,754 233.0 3,517 14,998 4,032

708.25 9,511 421.0 1,603 16,601 13,817
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Type Il 24-hr 100-YR Rainfall=5.14"
Printed 6/24/2020
Page 56

Runoff

Summary for Subcatchment 1S: North Drainage Area - Lawn Area

3.69cfs @ 12.28 hrs, Volume=

0.384 af, Depth= 2.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-YR Rainfall=5.14"

Area (ac)

CN

Description

0.626
1.000

80
77

>75% Grass cover, Good, HSG D
Woods, Good, HSG D

1.626
1.626

78

Weighted Average
100.00% Pervious Area

Tc Length

(min)

(feet)

Slope
(ft/ft)

Velocity Capacity Description

(ft/sec)

(cfs)

27.9

5.9

100

193

0.0060

0.0060

0.06

0.54

Sheet Flow,

Grass: Dense n=0.240 P2=2.19"
Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

33.8

293

Total

Subcatchment 1S: North Drainage Area - Lawn Area
Hydrograph

Flow (cfs)

Runoff Area 1 626 ac |
Runoff Volume=0.384 af

(= S
o

T

T

= A

= |
2, n
: a
—y

=

o

O

-t

B

Bun,oﬂ,D,epth_g 83" |

Flow Length=293" §
‘ Slope-O 0060/

2 3 4 5 67891011121314151617

Time (hours)
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Printed 6/24/2020
0.01 hrs

4.23"

Type Il 24-hr 100-YR Rainfall=5.14"

0.00-30.00 hrs, dt

0.158 af, Depth

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

5.14"
(ft/sec)

Subcatchment 2S: Northeast Drainage Area

>75% Grass cover, Good, HSG D

92 Weighted Average
68.30% Impervious Area

Paved parking, HSG D
31.70% Pervious Area

(ft/ft)

Summary for Subcatchment 2S: Northeast Drainage Area

Slope Velocity Capacity Description

3.08cfs @ 11.97 hrs, Volume

98

CN  Description
80

(feet)

0.142
0.448
0.142
0.306

0.306
Tc Length

Area (ac)
(min)
6.0

Life Church - Proposed Drainage Analysis
Prepared by C&S Companies
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
Type Il 24-hr 100-YR Rainfall

Runoff
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Summary for Subcatchment 3S: Northwest Drainage Area

Runoff = 1.54 cfs @ 11.97 hrs, Volume= 0.078 af, Depth= 4.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-YR Rainfall=5.14"

Area (ac) CN Description

0.133 98 Paved parking, HSG D

0.094 80 >75% Grass cover, Good, HSG D
0.227 91 Weighted Average

0.094 41.41% Pervious Area

0.133 58.59% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 3S: Northwest Drainage Area
Hydrograph

-\ Typell24-hr
| 100-YR Rainfall=5.14"
| RunoffArea=0.227 ac

'l | Runoff Volume=0.078 af
: | | Runoff Depth=4.12"
-t Tc=6.0min
N CN=91

G0 1I é CI’; 4:1 é (IS %ﬁ%{&% 1I6 1I7 1I8 1I9 20 21 22 23 2I4 2I5 2IG 2:7 2:8 2I9 30

Time (hours)
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Printed 6/24/2020
0.01 hrs

4.45"

Type Il 24-hr 100-YR Rainfall=5.14"

0.00-30.00 hrs, dt

0.195 af, Depth

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

5.14"
(ft/sec)

Subcatchment 4S: Middle Drainage Area

Summary for Subcatchment 4S: Middle Drainage Area

>75% Grass cover, Good, HSG D
94 Weighted Average
77.19% Impervious Area

Paved parking, HSG D
22.81% Pervious Area

(ft/ft)

Slope Velocity Capacity Description

3.72cfs @ 11.97 hrs, Volume

98

CN  Description
80

(feet)

0.120
0.526
0.120
0.406

0.406
Tc Length

Area (ac)
(min)
6.0

Life Church - Proposed Drainage Analysis
Prepared by C&S Companies
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC

Runoff by SCS TR-20 method, UH
Type Il 24-hr 100-YR Rainfall

Runoff
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Type Il 24-hr 100-YR Rainfall=5.14"
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Summary for Subcatchment 5S: Southeast Drainage Area

3.91"

0.135 af, Depth

2.72cfs @ 11.97 hrs, Volume

Runoff

0.01 hrs

0.00-30.00 hrs, dt=

SCS, Weighted-CN, Time Span

5.14"

Runoff by SCS TR-20 method, UH
Type Il 24-hr 100-YR Rainfall

CN  Description

Area (ac)

Paved parking, HSG D

98
80

0.201

>75% Grass cover, Good, HSG D

0.215

©
)
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o <<
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T >
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48.32% Impervious Area

0.201

(cfs)

Slope Velocity Capacity Description
(ft/sec)

(feet) (fr/ft)

Tc Length

(min)

Direct Entry,

6.0

30
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20 21 22

Hydrograph
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Subcatchment 5S: Southeast Drainage Area
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Summary for Subcatchment 6S: West Drainage Area

Runoff = 1.55cfs @ 11.97 hrs, Volume= 0.085 af, Depth= 4.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-YR Rainfall=5.14"

Area (ac) CN Description

0.196 98 Paved parking, HSG D

0.017 80 >75% Grass cover, Good, HSG D
0.213 97 Weighted Average

0.017 7.98% Pervious Area

0.196 92.02% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 6S: West Drainage Area
Hydrograph

== e
-\ Typell24-hr
| 100-YR Rainfall=5.14"
| Runoff Area=0.213 ac

1| Runoff Volume=0.085 af

: | | Runoff Depth=4.79"

-  Tc=60min
N CN=97

G0 1I é CI’; éll W% é é_:o%fkm 1I6 1I7 1I8 19 20 21 22 23 2I4 2I5 2IG 2:7 2:8 2I9 30

Time (hours)
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Type Il 24-hr 100-YR Rainfall=5.14"
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Summary for Subcatchment 7S: North Parking Lot (to Wet Pond)

412"

0.603 af, Depth

11.90cfs @ 11.97 hrs, Volume

Runoff

0.01 hrs

0.00-30.00 hrs, dt=

SCS, Weighted-CN, Time Span

5.14"

Runoff by SCS TR-20 method, UH
Type Il 24-hr 100-YR Rainfall

CN  Description

Area (ac)

98 Paved parking, HSG D
80

1.074
0.682

>75% Grass cover, Good, HSG D
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(cfs)

(ft/sec)

(ft/ft)

Slope Velocity Capacity Description

(feet)

Tc Length

(min)

Direct Entry,

6.0

Subcatchment 7S: North Parking Lot (to Wet Pond)

Hydrograph
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Printed 6/24/2020
0.01 hrs

4.23"

Type Il 24-hr 100-YR Rainfall=5.14"

0.00-30.00 hrs, dt

0.619 af, Depth

Direct Entry,

(cfs)

SCS, Weighted-CN, Time Span

5.14"
Subcatchment 8S: East Drainage Area

(ft/sec)

Summary for Subcatchment 8S: East Drainage Area

>75% Grass cover, Good, HSG D

92 Weighted Average
68.18% Impervious Area

Paved parking, HSG D
31.82% Pervious Area

(ft/ft)

Slope Velocity Capacity Description

12.09cfs @ 11.97 hrs, Volume

98

CN  Description
80

1.198
0.559
1.757
0.559
(feet)

1.198
Tc Length

Area (ac)
(min)
6.0
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Runoff by SCS TR-20 method, UH
Type Il 24-hr 100-YR Rainfall
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Summary for Subcatchment 9S: Southwest Drainage Area
Runoff = 8.42cfs @ 11.97 hrs, Volume= 0.427 af, Depth= 4.12"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-YR Rainfall=5.14"
Area (ac) CN Description
0.746 98 Paved parking, HSG D
0.497 80 >75% Grass cover, Good, HSG D
1.243 91 Weighted Average
0.497 39.98% Pervious Area
0.746 60.02% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 9S: Southwest Drainage Area
Hydrograph
R = e R REEEE
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Summary for Subcatchment 10S: South Drainage Area
Runoff = 1.00cfs @ 12.03 hrs, Volume= 0.058 af, Depth= 3.50"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-YR Rainfall=5.14"
Area (ac) CN Description
0.150 80 >75% Grass cover, Good, HSG D
0.050 98 Paved parking, HSG D
0.200 85 Weighted Average
0.150 75.00% Pervious Area
0.050 25.00% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.4 74 0.0310 0.11 Sheet Flow,
Grass: Dense n=0.240 P2=2.19"
Subcatchment 10S: South Drainage Area
Hydrograph
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Summary for Pond 1P: Discharge from North Drainage Area
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Routing by Stor-Ind method, Time Span

Pond 1P: Discharge from North Drainage Area
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Summary for Pond 2P: Northeast Bioretention Basin

Inflow Area = 0.448 ac, 68.30% Impervious, Inflow Depth = 4.23" for 100-YR event
Inflow = 3.08cfs @ 11.97 hrs, Volume= 0.158 af

Outflow = 2.9 cfs@ 11.99 hrs, Volume= 0.145 af, Atten=3%, Lag= 1.1 min
Primary = 2.9 cfs@ 11.99 hrs, Volume= 0.145 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=711.74' @ 11.99 hrs Surf.Area= 1,484 sf Storage= 935 cf

Plug-Flow detention time= 80.2 min calculated for 0.145 af (92% of inflow)
Center-of-Mass det. time= 35.6 min ( 814.1 - 778.5)

Volume Invert Avail.Storage Storage Description
#1 711.00' 2,312 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
711.00 1,070 133.0 0 0 1,070
712.00 1,649 158.0 1,349 1,349 1,667
712.50 2,218 180.0 963 2,312 2,265
Device Routing Invert Outlet Devices
#1  Primary 708.25' 12.0" Round Culvert

L=170.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 708.25' / 708.25' S=0.0000"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 711.50" 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3 Device 1 708.25' 8.0" Round Underdrain

L=40.0' CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 708.25' / 708.25' S=0.0000"'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#4  Device 3 711.00" 0.250 in/hr Exfiltration over Surface area above 711.00'

Conductivity to Groundwater Elevation = 0.00'

Excluded Surface area = 1,070 sf

Primary OutFlow Max=2.98 cfs @ 11.99 hrs HW=711.74' (Free Discharge)
T 1_culvert (Passes 2.98 cfs of 3.69 cfs potential flow)
1:2=Orifice/Grate (Weir Controls 2.98 cfs @ 1.59 fps)
=Underdrain (Passes 0.00 cfs of 2.34 cfs potential flow)
4=EXxfiltration ( Controls 0.00 cfs)
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Pond 2P: Northeast Bioretention Basin
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Summary for Pond 3P: Northwest Bioretention Basin

Inflow Area = 0.227 ac, 58.59% Impervious, Inflow Depth = 4.12" for 100-YR event
Inflow = 1.54 cfs @ 11.97 hrs, Volume= 0.078 af

Outflow = 1.51 cfs @ 11.98 hrs, Volume= 0.072 af, Atten=2%, Lag= 0.8 min
Primary = 1.51cfs@ 11.98 hrs, Volume= 0.072 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=712.15' @ 11.98 hrs Surf.Area= 843 sf Storage= 428 cf

Plug-Flow detention time= 81.6 min calculated for 0.072 af (92% of inflow)
Center-of-Mass det. time= 37.5 min ( 820.2 - 782.6 )

Volume Invert Avail.Storage Storage Description
#1 711.50' 1,373 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
711.50 487 131.0 0 0 487
712.00 759 144.0 309 309 780
713.00 1,402 171.0 1,064 1,373 1,475
Device Routing Invert Outlet Devices
#1  Primary 708.75'" 12.0" Round Culvert

L=46.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 708.75' / 708.25' S=0.0109'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 712.00" 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3 Device 1 708.75" 8.0" Round Underdrain

L=51.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 708.75' / 708.75' S=0.0000"'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#4  Device 3 711.50" 0.250 in/hr Exfiltration over Surface area above 711.50'

Conductivity to Groundwater Elevation = 0.00'

Excluded Surface area = 487 sf

Primary OutFlow Max=1.51 cfs @ 11.98 hrs HW=712.15" (Free Discharge)
T 1_culvert (Passes 1.51 cfs of 5.08 cfs potential flow)
1:2=Orifice/Grate (Weir Controls 1.51 cfs @ 1.26 fps)
=Underdrain (Passes 0.00 cfs of 2.15 cfs potential flow)
4=EXxfiltration ( Controls 0.00 cfs)
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Summary for Pond 4P: Middle Bioretention Basin

Inflow Area = 0.526 ac, 77.19% Impervious, Inflow Depth = 4.45" for 100-YR event
Inflow = 3.72cfs @ 11.97 hrs, Volume= 0.195 af

Outflow = 3.47 cfs @ 12.00 hrs, Volume= 0.173 af, Atten= 7%, Lag= 1.7 min
Primary = 3.47 cfs @ 12.00 hrs, Volume= 0.173 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=711.76' @ 12.00 hrs Surf.Area= 2,621 sf Storage= 1,667 cf

Plug-Flow detention time= 106.7 min calculated for 0.173 af (89% of inflow)
Center-of-Mass det. time= 50.2 min ( 819.4 - 769.2 )

Volume Invert Avail.Storage Storage Description
#1 711.00' 3,947 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
711.00 1,795 362.0 0 0 1,795
712.00 2,915 400.0 2,332 2,332 4,131
712.50 3,555 418.0 1,615 3,947 5,320
Device Routing Invert Outlet Devices
#1  Primary 708.25' 12.0" Round Culvert

L=64.0'" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 708.25' / 708.25' S=0.0000"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 711.50" 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3 Device 1 708.25' 8.0" Round Underdrain

L= 144.0' CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 708.25' / 708.25' S=0.0000"'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#4  Device 3 711.00" 0.250 in/hr Exfiltration over Surface area above 711.00'

Conductivity to Groundwater Elevation = 0.00'

Excluded Surface area = 1,795 sf

Primary OutFlow Max=3.46 cfs @ 12.00 hrs HW=711.76" (Free Discharge)
T 1_culvert (Passes 3.46 cfs of 5.05 cfs potential flow)
1:2=Orifice/Grate (Weir Controls 3.45 cfs @ 1.67 fps)
=Underdrain (Passes 0.00 cfs of 1.52 cfs potential flow)
4=EXxfiltration ( Controls 0.00 cfs)
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Pond 4P: Middle Bioretention Basin
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Summary for Pond 5P: South Bioretention Basin

Inflow Area = 0.416 ac, 48.32% Impervious, Inflow Depth = 3.91" for 100-YR event
Inflow = 2.72cfs@ 11.97 hrs, Volume= 0.135 af

Outflow = 2.66cfs@ 11.99 hrs, Volume= 0.126 af, Atten=2%, Lag= 1.0 min
Primary = 2.66 cfs@ 11.99 hrs, Volume= 0.126 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev=711.72' @ 11.99 hrs Surf.Area= 1,193 sf Storage= 695 cf

Plug-Flow detention time= 69.0 min calculated for 0.126 af (93% of inflow)
Center-of-Mass det. time=29.9 min ( 820.2 - 790.2 )

Volume Invert Avail.Storage Storage Description
#1 711.00' 1,834 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
711.00 760 184.0 0 0 760
712.00 1,390 209.0 1,059 1,059 1,566
712.50 1,716 221.0 775 1,834 1,991
Device Routing Invert Outlet Devices
#1  Primary 708.25' 12.0" Round Culvert

L=75.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 708.25' / 708.25' S=0.0000"'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

#2 Device 1 711.50" 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#3 Device 1 708.25' 8.0" Round Underdrain

L=66.0" CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 708.25' / 708.25' S=0.0000"'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#4  Device 3 711.00" 0.250 in/hr Exfiltration over Surface area above 711.00'

Conductivity to Groundwater Elevation = 0.00'

Excluded Surface area = 760 sf

Primary OutFlow Max=2.65 cfs @ 11.99 hrs HW=711.72" (Free Discharge)
T 1-culvert (Passes 2.65 cfs of 4.80 cfs potential flow)
1:2=Orifice/Grate (Weir Controls 2.65 cfs @ 1.52 fps)
=Underdrain (Passes 0.00 cfs of 2.01 cfs potential flow)
4=EXxfiltration ( Controls 0.00 cfs)
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Pond 5P: South Bioretention Basin

Hydrograph

= Primary

= Inflow

24 25 26 27 28 29

(sy0) molg

30

21 22 23

20

15 16 17 18 19

10 11 12 13 14

9

Time (hours)



Life Church - Proposed Drainage Analysis Type Il 24-hr

Prepared by C&S Companies
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC

100-YR Rainfall=5.14"
Printed 6/24/2020
Page 75

Summary for Pond 6P: Dry Detention Basin

[79] Warning: Submerged Pond 2P Primary device # 1 by 2.74'
[79] Warning: Submerged Pond 3P Primary device # 1 INLET by 2.24'
[79] Warning: Submerged Pond 4P Primary device # 1 by 2.74'
[79] Warning: Submerged Pond 5P Primary device # 1 by 2.74'

Inflow Area = 5.343 ac, 65.77% Impervious, Inflow Depth > 4.09"
Inflow = 3591 cfs @ 11.97 hrs, Volume= 1.821 af
Outflow = 15.24 cfs @ 12.08 hrs, Volume=

Primary = 1.74cfs @ 12.08 hrs, Volume= 1.332 af
Secondary = 13.50 cfs @ 12.08 hrs, Volume= 0.436 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs /2
Peak Elev=710.99' @ 12.08 hrs Surf.Area= 14,511 sf Storage= 35,290 cf

Plug-Flow detention time= 186.9 min calculated for 1.768 af (97% of inflow)
Center-of-Mass det. time= 168.6 min ( 958.4 - 789.8 )

for 100-YR event

1.768 af, Atten=58%, Lag= 6.4 min

Volume Invert Avail.Storage Storage Description
#1 708.25' 48,387 cf Dry Detention Basin (Irregular) Listed below (Recalc)
#2 708.25' 939 c¢f 12.0" Round 12" Diameter Pipe Storage
L=1,195.0'
#3 708.25' 1,582 cf 18.0" Round 18" Diameter Pipe Storage
L= 895.0'
50,907 cf Total Available Storage
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
708.25 9,511 421.0 0 0 9,511
709.00 10,804 440.0 7,613 7,613 10,852
710.00 12,614 465.0 11,697 19,310 12,709
711.00 14,524 490.0 13,558 32,868 14,668
712.00 16,535 515.0 15,519 48,387 16,729
Device Routing Invert Outlet Devices
#1  Primary 708.25' 12.0" Round Culvert
L=20.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 708.25' / 708.25' S= 0.0000'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf
#2  Device 1 708.25' 6.5" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3  Secondary 710.35' 24.0" x 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=1.74 cfs @ 12.08 hrs HW=710.99" (Free Discharge)
1=Culvert (Passes 1.74 cfs of 4.47 cfs potential flow)
T o-orifice/Grate (Orifice Controls 1.74 cfs @ 7.57 fps)

econdary OutFlow Max=13.49 cfs @ 12.08 hrs HW=710.99"' (Free Discharge)
3=Orifice/Grate (Weir Controls 13.49 cfs @ 2.62 fps)
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Pond 6P: Dry Detention Basin
Hydrograph

Life Church - Proposed Drainage Analysis
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC

Prepared by C&S Companies

>
5]
ERayel
200G 5
O EO
= 3 0
£0aw
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ L
®
T e e N N
(R e (R e
o Lc, 9, f, [ e N N
o I I ﬂv, N N e ©
,\\%\,\\a\,\\\\,\% I e e e (8
N OU, [ R N R IR IR R
ﬂ\4\4\34\ 54\04\4\4\4\4\4\4\4\4\4\4\4\ W
o I @, [ R N R IR IR R
r\#\f\4#\#\#\ s
[ 3, ol [ R N R IR IR R
b \,\7 ™ S A AN (N (T
I el 5, [ [ N
,\,\,\5,\,—.—,\ [ S AN R A | s
r—7-7 T T 34 TTTTTTI°T T a7 [
o ,_—, I [ Y T B [ R -
e \4\64\&.-4\4\4\4\4\4\ B I | ]
o ﬁa, I [ Y T B [ R
r\k\kwewmpwékwpwkwp\p\p\ SN
o 1mh [ [
,‘\FL\\\r\\fE\fg\\f\f\f\f\f\\\\\f\f\f\f =
IR | | [ [ N
o I I [ Y T B [ R o
P T = T T =T T R e e e e A S e Hlie i B iy | [ SY]
o W, a, o, [ [ | -
b=+ -+ - + - + — S e T T T e R It
o I Le, t, [ N R [ R -
,\\FL\\o\,\P\,\S\f\,\\,\\f\f\f\\\\\f\f\f\, ©
| | | e | | | | | | | -
O L ~
T n, [y E Hy B B i -
o [ R R B B A I ©
o ——— - e
T O R A A R N I
R o ©
T O R A A R N I
[ S S (SN S SO B <
o | -
| [ e R N N N N
™
ﬂ\%A\A\A\A\A\A\A\A\A\A‘m —
| ol | [ [ | [ ] e ~
15 — o
vt I e T ] Y [
I I I O A R N N R R 1o d_1_1 —
| [ e e N [ -
p_+t_+r_+r_+r_+r_ 1+ 4+ _+r_ 4+t 4ttt 11 11 _1_ o
(T O O O R E B R -
T e e N N
r=t-T-T-7-T-7-T-T-T-T-T-T-T-7T-9-7-7-1-71 ]
T e e N N
-+ -t -t -4t -4+t -F—F-—4-4-—4-4-d4-4-4-+4-+-Fo
T O (I [ S A S S S A AR R
p_+_+r_1_1_+1_1_1T_1_4+_1_1_1_1_d1_d1_1_d_1_1_ i~
R 1
B T e T e R e T ¢
,\\ﬂ\,\\\,\\,\4\\,\ﬂ\\,\\,\\,\\,\\,\\,\\,\\,\\,\\,\\,\\,\\MG
O O (S A S A Y A R B B 3
e e i T e A T A e e e e B I (]
T O O [ S A S S Y A SR IR B 3
T R R S
o F
000000141 d_Jd_1_1_1_1_0F
I T e S Sy H Ry B B R
O I [ S A S A Y A R IR B 3
r-r- 71— 7" 7" 7" 77T 7T 1T -7 717" 1" 1" 1-1- 711" FN
T O S A SO A SN AN S IR B 3
T T e e e e T A A 5P
O S A S S S AN S IR B 3
P . — . —_—r
MR LA LE LN L s s s e s )
O ©® © ¥ N O ©©O© FT N O O O© < A O W O F N O
T OO O MO ANV NANA~+— — —
(sy) moi4

Time (hours)



Life Church - Proposed Drainage Analysis Type Il 24-hr 100-YR Rainfall=5.14"

Prepared by C&S Companies Printed 6/24/2020
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC Page 77

Summary for Pond 7P: Discharge to 12-inch Culvert

[79] Warning: Submerged Pond 6P Primary device # 1 by 1.80'

Inflow Area = 6.586 ac, 64.68% Impervious, Inflow Depth > 3.20" for 100-YR event
Inflow = 9.99cfs @ 11.97 hrs, Volume= 1.759 af

Outflow = 9.15cfs @ 12.01 hrs, Volume= 1.759 af, Atten= 8%, Lag=2.1 min
Primary = 4.37 cfs @ 12.01 hrs, Volume= 1.728 af

Secondary = 4.77 cfs @ 12.01 hrs, Volume= 0.031 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 710.05' @ 12.01 hrs Surf.Area= 5,854 sf Storage= 3,000 cf

Plug-Flow detention time= 1.8 min calculated for 1.758 af (100% of inflow)
Center-of-Mass det. time= 1.8 min ( 971.8 - 970.0)

Volume Invert Avail.Storage Storage Description

#1 708.21' 4,370 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)

708.21 0 0.0 0 0 0

709.00 560 269.0 147 147 5,759

710.00 5,437 618.0 2,581 2,728 30,398

710.25 7,765 634.0 1,642 4,370 31,999
Device Routing Invert Qutlet Devices

#1  Primary 708.21' 12.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

#2  Secondary 710.00' 180.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=4.37 cfs @ 12.01 hrs HW=710.05" (Free Discharge)
1=Orifice/Grate (Orifice Controls 4.37 cfs @ 5.57 fps)

econdary OutFlow Max=4.70 cfs @ 12.01 hrs HW=710.05' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 4.70 cfs @ 0.55 fps)



10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

W © o
T~
Q (] >
B N g s =8
Jd 3 © 20a§
= AN QA BEES
T 5 =258
kS © £0aw
33 L1l
R -
c
c=s |0 ——————————
> o I T F U T S U
! | | 10 5 | | | |
S S e o
~ I I | OJ- | I I I
\,\\\4\6\\\ e e e At Al
IS - = R
< I I I I I I
J e | 2~
= s | w©1 o
(¢} N | | ——, | | | |
S o 5 | @O R
~ | (&) L\\\p\gwl R . R
I I I I
2 = \”\\\\”\T\\E\\ [ R E R A S
5 8 | <« x R
5 .m R e e==a R s B N A
S 1 I I w I I I I
N Fl—— —+ — - — R il I
2] I I | e I I I I
~—
¢ s | a7 [
s | s ] :
= I I I | | |
w 3 2= = [ R BN -
_— e & [N S R a3
[/ ()] i m | | | | | | |
> << o @ e 3
— (@) o | | | | | | |
1] o .B s | | R N A
g 3 O (g8 P
I & | |gre—— SF
w o ~ L] R b R
© o I I I I
B 8| B feoodeoedeebeee e
— c
s.0o 6 | [ [
] o | | | | | | |
Dob% H-——4—— - -+ B e e
c I I I I I I I I I
B 88 I R A A
[72] X A S PP
0o mm | T I | T i | T | 3
ow I I I I I I I I I E
pC R e S| R e R HEEE S (o]
(@] © | | | | | | | | | s
o< ) | N
Q%o I S N T SN S SO NN SRR N P
O | [ | | I I I [ I 1
e o I ook
> | T T 1 T r | T | - N
2o¢g S S S R S |
mwADn o L \\\,\\\,\\\,\\\Mﬁl
o whnw W .4n_|u.. T T T T iy T Tl
o
e —
DT (s0) moi4
= s I
-l 0 T

29 30

Time (hours)

9



Printed 6/24/2020
Page 79

0.0 min

for 100-YR event
0%, Lag

Type Il 24-hr 100-YR Rainfall=5.14"

2.578 af, Atten

2.578 af
0.01 hrs

0.00-30.00 hrs, dt

Hydrograph

Inflow)

Pond 8P: Discharge to West Property

Summary for Pond 8P: Discharge to West Property

8.212 ac, 51.88% Impervious, Inflow Depth > 3.77"

21.80 cfs @ 12.05 hrs, Volume
21.80cfs @ 12.05 hrs, Volume

Life Church - Proposed Drainage Analysis
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC

Prepared by C&S Companies
Routing by Stor-Ind method, Time Span

[40] Hint: Not Described (Qutflow

Inflow Area
Inflow
Primary

= Inflow
= Primary
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Page 80

Printed 6/24/2020
0.0 min

0%, Lag

for 100-YR event

Type Il 24-hr 100-YR Rainfall=5.14"

0.058 af, Atten

0.058 af
0.01 hrs

0.00-30.00 hrs, dt

Hydrograph

Inflow)

Pond 9P: Discharge to Seneca Street Drainage System

0.200 ac, 25.00% Impervious, Inflow Depth = 3.50"

1.00cfs @ 12.03 hrs, Volume

Summary for Pond 9P: Discharge to Seneca Street Drainage System
1.00cfs @ 12.03 hrs, Volume

Life Church - Proposed Drainage Analysis
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC

Prepared by C&S Companies
Routing by Stor-Ind method, Time Span

[40] Hint: Not Described (Qutflow

Inflow Area
Inflow
Primary

= Primary

= Inflow
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Life Church - Proposed Drainage Analysis Type Il 24-hr 100-YR Rainfall=5.14"

Prepared by C&S Companies Printed 6/24/2020
HydroCAD® 10.10-4a s/n 04066 © 2020 HydroCAD Software Solutions LLC Page 81

Summary for Pond 10P: Permanent Pool

[43] Hint: Has no inflow (Outflow=Zero)

Volume Invert Avail.Storage Storage Description
#1 702.00' 16,601 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
702.00 1,398 157.0 0 0 1,398
703.00 1,732 170.0 1,562 1,562 1,774
704.00 2,082 182.0 1,904 3,466 2,153
705.00 2,468 196.0 2,272 5,739 2,615
706.00 2,870 208.0 2,666 8,405 3,050
707.00 3,286 220.0 3,076 11,481 3,512
708.00 3,754 233.0 3,517 14,998 4,032

708.25 9,511 421.0 1,603 16,601 13,817
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DRAINAGE 8 SEWERAGE - PIPE CAPACITIES-2

EXAMPLES SHOWING USE OF CHART PG. [8-66

Capacities and velocities in chart ;oage 18-66 are for n=0.015, For other
values of n, g/ven on page 3-26 Jmultiply charted values by %= '

Case |.

Dash lines to left of 0-0 line give values when water
Js level with top of pipe at entrance. Velocity of
approach and entrance loss heglected.
Example |- Given: Q=23 c.£5.; 520004 ; n=0.015.
Reguired: D and V.
Solution: Enter Chart at 23 cfs.;read D=30"
at S:0004,and V= 4.4 Ft/Sec.

Case 2.

== Solid D lines give values by Manning Formula(see

page 18-69) for pipe Flowing 1ull. In this case 5= -{i =5/ope
—= of hydraulic gradient. Minor losses neglected.
= frample Z.- Given: Q=70 c.£s.5H=4 f1 ;L= 500 .. 5= H=0008
Reguired: D and V. (
Solution: Enter Chart at 70c#s. intersect.
5=0.008. Read D=42"(hearest adequate size).
v=75 Fi./Sec. ;

ll

| i]]
IM,

Case 3.
Dash lines to right of 0-0 Jine indicate limifs of
‘ ; ;s capacities with inlets submerged 1o depths shown,
=== from orifice formula Q=ax0.624z2gh
" Example 3.~ Given: Q= 46 ¢.f5.;5= 0.0/8.

Reguired: D with a back up H not more

= than 3 F | |
_ =N Solution: Enter Chart at 46 c.fs. intersect.
Free discharge 5:0.0/8 - Read D =30" (H=Z.3f1). '

Notation :

Q= Discharge in cubic feel per second.
V = Velocity of flow in feet per second.
S = Slope or hydravlic gradient.

H= Hydraulic head.

D= Diameter of pipé.

L= Length of pipe.

n = Coefficient of roughness.

g Accelerdtionof gravity = 32.16.
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STANDARD AND SPECIFICATIONS FOR
ROCK OUTLET PROTECTION

Definition & Scope

A permanent section of rock protection placed at the outlet
end of the culverts, conduits, or channels to reduce the
depth, velocity, and energy of water, such that the flow will
not erode the receiving downstream reach.

Conditions Where Practice Applies

This practice applies where discharge velocities and ener-
gies at the outlets of culverts, conduits, or channels are suf-
ficient to erode the next downstream reach. This applies to:

1. Culvert outlets of all types.

2. Pipe conduits from all sediment basins, dry storm water
ponds, and permanent type ponds.

3. New channels constructed as outlets for culverts and
conduits.

Design Criteria

The design of rock outlet protection depends entirely on the
location. Pipe outlet at the top of cuts or on slopes steeper
than 10 percent, cannot be protected by rock aprons or
riprap sections due to re-concentration of flows and high
velocities encountered after the flow leaves the apron.

Many counties and state agencies have regulations and de-
sign procedures already established for dimensions, type
and size of materials, and locations where outlet protection
is required. Where these requirements exist, they shall be
followed.

Tailwater Depth

The depth of tailwater immediately below the pipe outlet

must be determined for the design capacity of the pipe. If
the tailwater depth is less than half the diameter of the out-
let pipe, and the receiving stream is wide enough to accept
divergence of the flow, it shall be classified as a Minimum
Tailwater Condition; see Figure 3.16 on page 3.42 as an
example. If the tailwater depth is greater than half the pipe
diameter and the receiving stream will continue to confine
the flow, it shall be classified as a Maximum Tailwater
Condition; see Figure 3.17 on page 3.43 as an example.
Pipes which outlet onto flat areas with no defined channel
may be assumed to have a Minimum Tailwater Condition;
see Figure 3.16 on page 3.42 as an example.

Apron Size

The apron length and width shall be determined from the
curves according to the tailwater conditions:

Minimum Tailwater — Use Figure 3.16 on page 3.42
Maximum Tailwater — Use Figure 3.17 on page 3.43

If the pipe discharges directly into a well defined channel,
the apron shall extend across the channel bottom and up the
channel banks to an elevation one foot above the maximum
tailwater depth or to the top of the bank, whichever is less.

The upstream end of the apron, adjacent to the pipe, shall
have a width two (2) times the diameter of the outlet pipe,
or conform to pipe end section if used.

Bottom Grade

The outlet protection apron shall be constructed with no
slope along its length. There shall be no overfall at the end
of the apron. The elevation of the downstream end of the
apron shall be equal to the elevation of the receiving chan-
nel or adjacent ground.

Alignment

The outlet protection apron shall be located so that there are
no bends in the horizontal alignment.

Materials

The outlet protection may be done using rock riprap, grout-
ed riprap, or gabions. Outlets constructed on the bank of a

stream or wetland shall not use grouted rip-rap, gabions or

concrete.

Riprap shall be composed of a well-graded mixture of rock
size so that 50 percent of the pieces, by weight, shall be
larger than the dsp Size determined by using the charts. A
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well-graded mixture, as used herein, is defined as a mixture
composed primarily of larger rock sizes, but with a suffi-
cient mixture of other sizes to fill the smaller voids between
the rocks. The diameter of the largest rock size in such a
mixture shall be 1.5 times the dsg size.

Thickness

The minimum thickness of the riprap layer shall be 1.5

times the maximum rock diameter for ds, of 15 inches or
less; and 1.2 times the maximum rock size for ds, greater
than 15 inches. The following chart lists some examples:

Ds . Minimum
(inches) (inches) Blanke_t Thick-
ness (inches)
4 6 9
6 9 14
9 14 20
12 18 27
15 22 32
18 27 32
21 32 38
24 36 43
Rock Quality

Rock for riprap shall consist of field rock or rough unhewn
quarry rock. The rock shall be hard and angular and of a
quality that will not disintegrate on exposure to water or
weathering. The specific gravity of the individual rocks
shall be at least 2.5.

Filter

A filter is a layer of material placed between the riprap and
the underlying soil surface to prevent soil movement into
and through the riprap. Riprap shall have a filter placed
under it in all cases.

A filter can be of two general forms: a gravel layer or a
plastic filter cloth. The plastic filter cloth can be woven or
non-woven monofilament yarns, and shall meet these base
requirements: thickness 20-60 mils, grab strength 90-120
Ibs; and shall conform to ASTM D-1777 and ASTM D-
1682.

Gravel filter blanket, when used, shall be designed by com-
paring particle sizes of the overlying material and the base
material. Design criteria are available in Standard and
Specification for Anchored Slope and Channel Stabilization
on page 4.7.

Gabions

Gabions shall be made of hexagonal triple twist mesh with
heavily galvanized steel wire. The maximum linear dimen-
sion of the mesh opening shall not exceed 4 Y2 inches and
the area of the mesh opening shall not exceed 10 square
inches.

Gabions shall be fabricated in such a manner that the sides,
ends, and lid can be assembled at the construction site into a
rectangular basket of the specified sizes. Gabions shall be
of single unit construction and shall be installed according
to manufacturer’s recommendations.

The area on which the gabion is to be installed shall be
graded as shown on the drawings. Foundation conditions
shall be the same as for placing rock riprap, and filter cloth
shall be placed under all gabions. Where necessary, key, or
tie, the structure into the bank to prevent undermining of the
main gabion structure.

Maintenance
Once a riprap outlet has been installed, the maintenance
needs are very low. It should be inspected after high flows

for evidence of scour beneath the riprap or for dislodged
rocks. Repairs should be made immediately.

Design Procedure

1. Investigate the downstream channel to assure that
nonerosive velocities can be maintained.

2. Determine the tailwater condition at the outlet to estab-
lish which curve to use.

3. Use the appropriate chart with the design discharge to
determine the riprap size and apron length required. It
is noted that references to pipe diameters in the charts
are based on full flow. For other than full pipe flow,
the parameters of depth of flow and velocity must be
used to adjust the design discharges.

4. Calculate apron width at the downstream end if a flare
section is to be employed.

Design Examples are demonstrated in Appendix B.

Construction Specifications

1. The subgrade for the filter, riprap, or gabion shall be
prepared to the required lines and grades. Any fill re-
quired in the subgrade shall be compacted to a density
of approximately that of the surrounding undisturbed
material.

2. The rock or gravel shall conform to the specified grad-
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ing limits when installed respectively in the riprap or
filter.

3. Filter cloth shall be protected from punching, cutting,
or tearing. Any damage other than an occasional small
hole shall be repaired by placing another piece of cloth
over the damaged part or by completely replacing the
cloth. All overlaps, whether for repairs or for joining
two pieces of cloth shall be a minimum of one foot.

4. Rock for the riprap or gabion outlets may be placed by
equipment. Both shall each be constructed to the full
course thickness in one operation and in such a manner
as to avoid displacement of underlying materials. The
rock for riprap or gabion outlets shall be delivered and
placed in a manner that will ensure that it is reasonably
homogenous with the smaller rocks and spalls filling
the voids between the larger rocks. Riprap shall be
placed in a manner to prevent damage to the filter blan-
ket or filter cloth. Hand placement will be required to
the extent necessary to prevent damage to the perma-
nent works.
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Figure 3.16
Outlet Protection Design—Minimum Tailwater Condition Chart
(Design of Outlet Protection from a Round Pipe Flowing Full,
Minimum Tailwater Condition: T,, < 0.5D,) (USDA - NRCS)
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Figure 3.17

Outlet Protection Design—Maximum Tailwater Condition Chart

(Design of Outlet Protection from a Round Pipe Flowing Full,
Maximum Tailwater Condition: T,, > 0.5D,) (USDA - NRCS)
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Figure 3.18

Riprap Outlet Protection Detail (1)
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Figure 3.19
Riprap Outlet Protection Detail (2)
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Figure 3.20
Riprap Outlet Protection Detail (3)
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Hydrologic Soil Group—Erie County, New York
(Life Church - 4928 Seneca Street, West Seneca, NY)
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Hydrologic Soil Group—Erie County, New York Life Church - 4928 Seneca Street,

West Seneca, NY

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
Canadice silt loam D 2.3 32.8%
Cayuga silt loam, 3t0o 8 |D 0.2 2.4%
percent slopes
Churchville silt loam, 0 |C/D 1.8 25.3%
to 3 percent slopes
Rhinebeck silt loam, 0 to | C/D 2.8 39.5%

3 percent slopes

Totals for Area of Interest 7.0 100.0%

Description

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

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

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

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

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

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

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

Natural Resources Web Soil Survey 9/24/2019
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Hydrologic Soil Group—Erie County, New York Life Church - 4928 Seneca Street,
West Seneca, NY

Rating Options

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

UsDA  Natural Resources Web Soil Survey 9/24/2019
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APPENDIX C

SANITARY SEWER CALCULATIONS
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APPENDIX D

WATER CALCULATIONS
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ES-009

For Health Hazard Applications

Job Name

Job Location

Engineer

Approval

Contractor

Approval

Contractor's P.O. No.

Representative

Series 009

Reduced Pressure Zone
Assemblies

Sizes: 4" - 2"

Series 009 Reduced Pressure Zone Assemblies are designed
to protect potable water supplies in accordance with national
plumbing codes and water authority requirements. This series
is designed to protect drinking water supplies from dangerous
cross-connections in accordance with national plumbing codes
and water authority requirements for non-potable service appli-
cations such as irrigation, fireline, or industrial processing.

This series features two in-line, independent check valves, cap-
tured springs and replaceable check seats with an intermediate
relief valve. Its compact modular design facilitates easy main-
tenance and assembly access. Sizes 4" — 1" shutoffs have tee
handles.

Features

e Single access cover and modular check construction
for ease of maintenance

* Top entry - all internals immediately accessible

e Captured springs for safe maintenance

e |nternal relief valve for reduced installation clearances
» Replaceable seats for economical repair

s Bronze body construction for durability 4" — 2"

e Ball valve test cocks — screwdriver slotted %" — 2"

e Large body passages provides low pressure drop

e Compact, space saving design

= No special tools required for servicing

Specifications

A Reduced Pressure Zone Assembly shall be installed at each
potential health hazard location to prevent backflow due to
backsiphonage and/or backpressure. The assembly shall
consist of an internal pressure differential relief valve located

in a zone between two positive seating check modules with
captured springs and silicone seat discs. Seats and seat discs
shall be replaceable in both check modules and the relief valve.
There shall be no threads or screws in the waterway exposed
to line fluids. Service of all internal components shall be through
a single access bronze cover secured with stainless steel bolts.
The assembly shall also include two resilient seated isolation
valves, four resilient seated test cocks and an air gap drain fit-
ting. The assembly shall meet the requirements of: USC; ASSE
Std. 1013; AWWA Std. C511-92; CSA B64.4. Shall be a Watts
Series 009.

1Does not indicate approval status. Refer to Page 2 for
approved sizes & models.

Watis product spectfications in LS. customary units and metric are approximate and are provided for reference only. For precise measurements,
please contact Watls Technical Service. Watts reserves the right to change or modify product design, construction, specifications, or materials with-
out prior natice and without incurring any obligation to make such changes and modifications on Watts products previously or subsequently sold.

oosM2QT
Test Cock No. 3 ———
Test Cock No. 4
Ball Type
Test Cocks
| |
Test Cock . r‘
No. 2 ———{(&f @
Second
First Check Check
Module Module
Assembly I Assembly
R.P. Zone ¢
Water Outlet

Relief Valve Assembly

Now Available
WattsBox Insulated Enclosures.
For more information, send for literature ES-WB.

NOTICE

Inquire with governing authorities for local installation requirements

NOTICE

The information contained herein is not intended to replace the
full product installation and safety information available or the
experience of a trained product installer. You are required to
thoroughly read all installation instructions and product safety
information before beginning the installation of this product.

WWATTS



Available Models: 4" — 2"

Suffix:

QT - quarter-turn ball valves

S - bronze strainer

LF - without shutoff valves

AQT - elbow fittings for 360° rotation
%" — 2" only

PC - internal Polymer Coating

SH - stainless steel ball valve handles

HC - 2%"inlet/outlet fire hydrant fitting (2" valve)
Prefix:

C - clean and check strainer %" — 1" only

U - union connections (see ES-U009)

Materials: 4" - 2"

Bronze body construction, silicone rubber disc material in the
first and second check plus the relief valve. Replaceable poly-
mer check seats for first and second checks. Removable Relief
valve seats. Stainless steel cover bolts.

Standardly furnished with NPT body connections. For optional
bronze union inlet and outlet connections, specify prefix U

(14" - 2"). Series 009QT furnished with quarter turn, full port,
resilient seated, bronze ball valve shutoffs.

Air Gaps and Elbows

Pressure / Temperature

Series 009 %" — 2" Suitable for supply pressure up to 175psi
(12.1 bar). Water temperature: 33°F — 180°F (0.56°C — 76°C).

Standards

usc

ASSE No. 1013
AWWA C511-92
CSA B64.4

IAPMO File No. 15683.

+Does not indicate approval status. See below for approved
models.

@®@®

Approvals

ASSE, AWWA, CSA, IAPMO

Approved by the Foundation for Cross-Connection Control and
Hydraulic Research at the University of Southern California.

UL Classified %" - 2"

(LF models only except 00SM3LF)

MODEL DRAIN OUTLET DIMENSIONS weicHT R A
for 809, 009 and 993 sizes A B
M in. mm i, mm in. mm Ibs. kgs.
909AGA W"-Y%" 009, Y 13 2% 60 % 79 0.625 0.28
%" 009M2/M3
909AGC %"-1" 009/909, 1 25 3% 83 4% 124 1.5 0.68 B
1"-1%" 009M2
909AGF 1%4"-2" 009M1, 2 51 4% m 6% 17 325 147
1%4"-3" 009/909,
2" 009M2, 4"-6" 993
909AGK 4"-6" 909, 3 76 6% 162 9% 244 6.25 2.83
"~10" 909M1
909AGM 8"-10" 909 4 102 % 187 1% 286 15.5 7.03
909ELA vi"=14" 009, %" 009M2/M3 - - - - - - - =
909ELC %"-1" 009/909 = = 2% 60 2% 60 0.38 0.17 T
* O09ELF 1%4"-2" 000M1, - = 3% 92 3% 92 2 0.91 ;
114"-2" 009/909, B
2" 009M2, 4"-6" 993
* 909ELH 24"-3" 009/909 - - - - - - - -
Vertical

* Epoxy coated




Dimensions and Weight: 4" - 2" 009

DIMENSIONS (APPROX.)

STRAINER DIMENSIONS

WEIGHT

[4

in. in. mm in. mm in. mm in. mm in. mm in. mm in. mm Ibs. kos.
Y 10 250 4% 117 3% 86 1% 32 5% 140 2% 60 2% 64 5 2
% 10 250 A% 117 3% 86 1Y% 32 5% 140 2% 60 2% 64 5 2
Y 10 250 4% 117 3% 86 1% 32 5% 140 2% 70 2% 57 ) 2
% 10% 273 5 127 3% 89 1'% 38 6% 171 3%s 81 2% 70 6 3
1 14V 368 5% 140 3 76 2% 64 9% 24 3% 95 3 76 12 8
1% 17% 441 6 150 3% 89 2% 64 1% 289 4% 113 3% 89 15 6
1'% 17% 454 6 150 3% 89 2% 64 1% 283 4% 124 4 102 16 7
2 21% 543 il 197 4% 114 3% 83 13% 343 5'%6 151 5 127 30 13

Suffix HC — Fire Hydrant Fittings dimension ‘A’ = 25"



Capacity

Performance as established by an independent testing laboratory. *Typical maximum system flow rate (7.5 feet/sec., 2.3 meters/sec.)

kPa psi 14" 009QT

138 20
17 17

96 14

—
7% 1
55

B il
3% 5

Ap 0 .25 60 75 1
0 95 1.9 29 3.8

kPa psi %" 009QT
138 20
"7 17
96 14
76 1 —
55

35

= wv o
oo

25 .50
95 19

15 1
29 38

1.25
4.8

kPa psi V2" 00907

172 25

138 20
103 15—

69 10

3% 5

2.5 5 7.5 10 12.5

9.5 19 285 38 47.5
5 7.5 15
23 4.6

Pa ps . %"oo9m3aqr
207 30
165
124
B3 12

4 6

02 6 10

OPo76 23 38 53 68 84 99
75

15
23 4.6

kPa psi « 1" 009M2QT
207 30
172 25
138 20
103 15

69 10

3 5

]
apl 5 10 20 30 40 5 60 70
0 19 38 76 114 152 190 228 266 304
7.5 15
23 4.6

WWATTS

147 gpm
45 Ipm

15 gpm
57 Ipm

fps
mps

14 18 22 26 30 34 38 42 46 gpm
114 129 144 160175 Ipm

fps
mps

80 gpm

Ipm
fps
mps

140
kPa psi IA*GOQMZOT
172 25
138 20
103 15
69 10
35 5
0 0
ApO 10 20 30 40 50 60 70 80 gpm
0 38 76 114 152 190 228 266 304 Ipm
5 7.5 10 15 fps
1.5 2.3 3.0 46 mps
: 114" 009M2QT
kPa psi *
207 30
172 25
138 20
103 15
69 10 |
3 5
0 0
APO 10 20 30 40 50 60 70 80 90 100 110120 gpm
0 38 76 114 152 190 228 266 304 342 380 418 456 Ipm
5 7.5 10 15 fps
15 23 30 46 mps
i 2" 009m2aT
k,
207 30
172 25
138 20
103 1
V5 P51 69 1
35 6
0 0
apl 20 40 60 80 100 120 140 160 180 200 gpm
0 76 152 228 304 380 456 532 608 684 760 Ipm
5 7.5 10 15 fps
T 15 23 3.0 4.6 mps
14 GPM™

ES-000 1813

USA: T: (978) 689-6066 = F: (978) 975-8350 = Watts.com
Canada: T: (905) 332-4080 = F: (905) 332-7068 » Watts.ca
Latin America: T: (52) 81-1001-8600 » Watts.com

© 2018 Watts



A PRODUCT SHEET OF NEPTUNE TECHNOLOGY GROUP

T-10® METER

SIZES: 1 %" and 2"

Construction

Every Neptune® T-10® water meter meets or exceeds the latest AW WA
C700 Standard. Its nutating disc, positive displacement principle has been
time-proven for accuracy and dependability since 1892, ensuring maximum
utility revenue,

The T-10 water meter consists of three major assemblies: a register, a lead
free, high-copper alloy maincase, and a nutating disc measuring chamber.

The T-10 meter is available with a variety of register types. For reading
convenience, the register can be mounted in one of four positions on
the meter.

The corrosion-resistant, lead-free, high-copper alloy maincase will withstand
most service conditions: internal water pressure, rough handling, and in-line
piping stress.

The innovative floating chamber design of the nutating disc measuring
element protects the chamber from frost damage while the unique
chamber seal extends the low-flow accuracy by sealing the chamber outlet
port to the maincase outlet port. The nutating disc measuring element
utilizes corrosion-resistant materials throughout and a thrust roller to
minimize wear.

Warranty
See Neptune Meter Warranty Statement for warranty details.

‘When desired, maintenance is easily accomplished either by replacement of
major assemblies or individual components.

4,l
N
PRODUCT SHEET

KEY FEATURES

Register

« Magnetic-driven, low-torque
registration ensures accuracy

» Impact-resistant register

« High-resolution, low-flow
leak detection

« Bayonet-style register mount allows
in-line serviceability
« Tamperproof seal pin deters theft

« Date of manufacture, size, and model
stamped on dial face

Lead Free Maincase
« Made from lead free,
high-copper alloy

« NSF/ANSI 61 Certified
« NSF/ANSI 372 Certified
« Lifetime guarantee

« Resists internal pressure stresses and
external damage

« Handles in-line piping variations
and stresses

Lead free, high-copper alloy provides
residual value vs. plastic

« Electrical grounding continuity
Nutating Disc Measuring Chamber

+ Positive displacement

« Widest effective flow range for
maximum revenue

« Proprietary polymer materials
maximize long-term accuracy

+ Floating chamber design is
unaffected by meter position or
in-line piping stresses
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1%" Accuracy

105
2
5’ __’—.-—
100
& ) =
8
o 1
s
2 3 5 1 2 3 10 20 40 100 200 US gpm
045 088 A4 23 A5 88 21 4,54 9.08 227 454 m¥h
2" Accuracy
108
2
g 100 =
% - . -
L ¢ 4 i
L L)
2 3 5 1 2 3 10 0 40 100 200 US gpm
045 nea A4 23 A5 88 .27 4.54 B.08 22.7 45.4 m¥h
1 %" Pressure Loss
10 880
8 552
L1 =
[ AL
= L= 14
— /
E 4 P m'-’
4 l—"'" el >
—.df
2 i 138
o - -—-h-""" -
0o 4 12 20 8 38 44 52 &0 (2] T8 [ 2] 2 100 US gpm
o .9 273 4.54 8.3 a.18 9.99 11.81 13.83 15.44 17.28 19.08 20.89 22.7 m¥h
2" Pressure Loss
10 £
//
8 ] 552
o ] e A14 e
@ 1 @
il = 216 @
L+T"
2 _‘r T 138
0 10 30 40 50 80 70 80 90 100 110 120 130 140 150 160 US gpm

0 2217 54 681 9008 11.35 1362 1580 18.17 2143 22.71 2498 27.25 2052 31.79 34.08 3834 mdh

1, Gem

These charts show typical meter performance. Individual results may vary.



Operating Characteristics

Meter Normal Operating Range AWWA Low Flow
Size @100% Accuracy (+1.5%) Standard @ 95% Accuracy
114 2 to 100 US gpm 5to 100 US gpm 3/4US gpm
i 0.46 to 22.73 m*h 1.1t022.7 m*h 0.17 m*h
o 21/, to 160 US gpm 8to 160 US gpm 1US gpm
0.57 to 36.36 m¥/h 1.8to 36.3 m?/h 0.23 m¥h
Dimensions
c-
E-CODER®) D- D- ”
Meter A B C-Std. C-ARB E Weight
% R900i™ or Threads Thread
Size in/fmm in/fmm inf/mm in/mm ProCoder™) per inch Type in/fmm Ibs/kg
R900/™
1% 12% 8 s 8% 8 ¥ 83/ 114 11 2% 31
Screw End 321 205 206 2203 213 NPT 65 14.1
1% 13 8 Ys 8% 8 '¥%s 83/ 2% 35
Flanged End 330 205 206 220.3 213 = == 65 15.9
2" 15% 9% 9 %e 9% 9 1 2 3 40
Screw End 387 240 237 248.4 241 2 NPT 79 184
2" 17 9 %s 9 ¥ 9 ¥ 9 3 44
Flanged End 432 240 237 248.4 241 7 = 79 20.0
T-10 With Standard Register
A j
“ A
1 L I 1 1
B | l— S u
w

T-10 With E-CODER®)R900/™ or ProCoder™)R900/™ Pit Register




Guaranteed Systems

Compatibility
All T-10 meters are

guaranteed

adaptable to our ARB"V,

ProRead™ (ARB V1), ProCoder”,
E-CODER? (ARB VII),
E-CODER®)R900{",E-CODER*)R450i",

E-CODER®)L9007",

TRICON®/S,

TRICON/E®3, and Neptune ARB®
Utility Systems™ without removing
the meter from service.

Specifications

Certification

« NSF/ANSI 61, NSF/ANSI 372

Application

« Cold water measurement of flow in
one direction

Maximum Operating Water Pressure

« 150 psi (1,034 kPa)

Maximum Operating Water Temperature

« 80°F

Measuring Chamber

» Nutating disc technology design made
from proprietary synthetic polymer

Registration
ProRead Registration 1% 2m
(per sweep hand revolution)
100|US Gallons v/ v
100|Imperial Gallons v/ v
10| Cubic Feet v v
1| Cubic Metre v
.01 | Cubic Metre v
Register Capacity 1% 20
ProRead, ProCoder, and E-CODER
100,000,000 | US Gallons v v
100,000,000 | Imperial Gallons v v
10,000,000 | Cubic Feet v v/
100,000 | Cubic Metres SE
1,000,000 | Cubic Metres e v
E-CODER High Resolution (8-digit reading) 1%" 2%
1|US Gallons v v
1|Imperial Gallons v v
0.1 | Cubic Feet v v
0.01|Cubic Metres v
0.001 | Cubic Metres v
ProCoder High Resolution (8-digit reading) 1% 2"
1|US Gallons v v
1|Imperial Gallons v v/
0.1 | Cubic Feet v o
0.01 | Cubic Metres v v/

*ProRead and E-CODER only **ProCoder only

yet

" NePTUNe

TECHNOLOGY GROUP

© 2018 Neptune Technology Graup Inc. All Rights Reserved. The trademarks, logos and service marks displayed in this
document herein are the property of Neptune Technology Group Inc,, its affiliates or other third parties. Availability and
technical specifications are subject to change without natice. 18-001904 PS T-10 INTERMEDIATE 04.18

Options

Sizes
« 1 /4" flanged or threaded end

« 2” flanged or threaded end

Units of Measure

« U.S. gallons, imperial gallons, cubic
feet, cubic metres

Register Types

« Direct reading: Bronze box and cover

» Remote reading: ProRead Absolute
Encoder, ProCoder, E-CODER,
E-CODER)R900i, E-CODER)R450i,
E-CODER)L900i, TRICON/S,
TRICON/E3

« Reclaim

Measuring Chamber

» Synthetic polymer
Companion Flanges

» Lead free, high-copper alloy

Environmental Conditions
« Operating temperature:
+33°F to +49°F (0°C to +65°C)

« Storage temperature:

« +33°F to +158¢F (0°C to +70°C)
Test Ports
s 1" (optional)

#winyourday

neptunetg.com

Neptune Technology Group
1600 Alabama Highway 229
Tallassee, AL 36078
800-633-8754 [334-283-7293




ES-957_957N_957Z

Job Name Contractor

Job Location Approval

Engineer Contractor's P.O. No.
Approval Representative

LEAD FREE
Series 957, 957N, 9572

Reduced Pressure Zone Assemblies
Sizes: 214" - 10" (65 - 250 mm)

Series 957, 957N, 957Z Reduced Pressure Zone Assemblies provide
protection to the potable water system from contamination in
accordance with national plumbing codes. Series 957, 957N, 9572
are normally used in health hazard applications for protection against
backsiphonage or backpressure,

Series 957 is also available with SentryPlus™ Alert technology to
detect catastrophic relief valve discharge that could potentially cause
flooding, and issue a multi-channel alert (call, email, text) to selected
users so they can take action to avoid potentially costly flooding.

Features

e 214" 3" and 4" (65, 80 and 100mm) sizes available with
quarter-turn ball valve shutoffs

® Replaceable check disc rubber

» Extremely compact design

e 70% Lighter than traditional designs

e 304 (Schedule 40) stainless steel housing & sleeve

e Groove fittings allow integral pipeline adjustment

e Patented torsion spring checks provide lowest pressure loss

e Unmatched ease of serviceability

» Bottom mounted cast stainless steel relief valve

e Available with grooved butterfly valve shutoffs

NOTICE

The information contained herein is not intended to replace the
full product installation and safety information available or the
experience of a trained product installer. You are required to

*The wetted surface of this product contacted by consumable water thoroughly read all installation instructions and product safety
contains less than 0.25% of lead by weight. information before beginning the installation of this product.

Watts product specifications In U.S. customary units and metric are approximate and are provided for reference only. For precise measurements, ®
please contact Watts Technical Service. Watts reserves the right to change or modify product design, construction, specifications, or materials with- “ A
out prior notice and without incurring any obligation to make such changes and modifications on Watls products previousty or subsequently sold.

Inquire with governing authorities for local installation
requirements



Specifications

The Reduced Pressure Zone Assembly shall consist of two inde-
pendent torsion spring check modules, a differential pressure re-
lief valve located between and below the two modules, two drip
tight shutoff valves, and required torsion spring check modules
and relief valve shall be contained with a sleeve accessible single
housing constructed from 304 (Schedule 40) stainless steel pipe
with groove end connections. Torsion spring checks shall have
replaceable elastomer discs and in operation produce drip tight
closure against the reverse flow of liquid caused by backpres-
sure or backsiphonage. Assembly shall be a Watts Regulator
Company Series 957, 957N, 957Z.

NOTICE

When installing a drain line on Series 957 backflow preventers, use
957AG air gaps. See ES-AG/EL/TC for additional information.

Available Models & Options

Suffix:

NRS - non-rising stem, resilient seated gate valves

OSsY - UL/FM outside stem and yoke resilient seated gate
valves

BFG - UL/FM grooved gear operated butterfly valves
with tamper switch

QT - 214" - 4" (65 - 100mm) quarter-turn ball valves

*OSY FxG - Flanged inlet gate connection and grooved outlet
gate connection

“*OSY GxF — Grooved inlet gate connection and flanged outlet
gate connection

**0OSY GxG —Grooved inlet gate connection and grooved outlet
gate connection

“ALERT  with SentryPlus™ Alert flood detection system

*Available with grooved NRS gate valves — consult factory
*Post indicator plate and operating nut available — consult factory
***Consult factory for dimensions

***+ Not available with the 957N or 9572

C (open)

[ A

957, 957N, 9572

G H
mm | in.

C(08Y)

in.  mm | in. mm

C (NRS) ]

in. mm in.  mm| in. mm| in mm

in.

| J
mm| in. mm

M p
mm | in.

957NRS
ibs.  kgs.

9570SY
lbs. kgs.

957N NAS
Ibs, kgs.

957N 0SY

in. mm s, kgs.

2% 65[30% 781[16% 416[ 9% 238| 6'2 166|294 738[21'c 546

15%: 393

8% 223|21% 540|9%e 234|118 54|128 58126 57|136 62

3 80| 31% 806[18% 479|10% 260|6'/s 170)30% 768|22' 565

17% 435

9% 233| 23 584 (10'2 267|134 61|148 67147 67]161 73

4 100{ 33% 857(22% 578[12%s 310| 7 178) 33 838|23'% 597

18% 470

9'%1s 252 26% 667 [11%s 284|164 74|164 74187 B85[187 85

6 150[ 434 1105[30% 765| 16 406| 82 216|44% 113733} 851

23%s 588

13%e 332|34% B70| 15 381|276 125|298 135|317 144)339 154

8 200| 49% 1264|37% 959(19'%s 506)|9'%s 246|54'6 1375

40% 1019

27%s 697

15'%s 399| 36% 937 [17%s 437|441 200|483 219516 234|558 253

66 1676

10 250| 57% 1467|45% 1162|23'%s 605|11%s 285

49%, 1267

32%: 826

17%6s 440|44% 1124| 20 508|723 328|783 355|893 405|950 431

65 32% 826 23 584 15% 394

9% 502 11%s 300 30

80 34 864 24 610 16%s 414

10%s 540 12% 308 32

100 35% 905 25% 648 17%s 437

10%e 597 12% 321 39

150 46% 1181 35% 895 20% 521

13% 692 15 382 73

Noryl® is a registered trademark of SABIC Innovative Plastics Holding BV.



Dimensions — Weight Approvals
. * Approved by the Foundation for Cross-Connection Control
Materials and Hydraulic Research at The University of Southern

Housing & Sleeve: 304 (Schedule 40) Stainless Steel California (FCCCHR-USC)

Elastomers: EPDM, Silicone and Buna-N (Excluding "N’ Pattern — 10", °Z’ Pattern — 6" and 10°)
Torsion Spring Checks: Noryl®, Stainless Steel * AWWA C551-92

Check Discs: Reversible Silicone or EPDM

Test Cocks: Bronze Body Nickel Plated

\}5 J‘F;@
Pins & Fasteners: 300 Series Stainless Steel @
Springs: Stainless Steel Appmwd

1013 354.4 (**BFG & 0SY Only) nEERYEI 61
Pressure — Temperature
Temperature Range: 33°F — 140°F (0.5°C - 60°C) For additional approval information please contact the factory or
Maximum Working Pressure: 175psi (12.1 bar) visit our website at Watts.com

Dimensions — Weight continued

A P
957 BFG
SIZE (DN) DIMENSIONS WEIGHT
A C D P
in. mm in. mm in. mm in, mm in. mm Ibs. kgs.
4 100 29 737 1% 197 6% 162 9% 241 66 30
6 150 36% 927 96 246 % 189 14% 362 122 55

DIMENSIONS
A C '] G H | J M p P1 ar TN

in.  mm in. _mm| in.__mm | in___mm in. mm| in. mm in. mm| in.  mm | in.  mm | . mm | in. mm| Ibs. kgs. | Ibs. kgs.
2 65 | 27> 698| 4'/s 124 | 67 175 | 30% 768 | 214 546| 16 407| 11% 289 | 1976 505 [11%s 287 |11%s 287 46 21 | 57 26
3 80 28 71| 4k 124 [ 67 175 | 30% 768 | 22V 565| 16%s 420| 11% 289 | 207 531 [11%s 287 |11%4s 287| 56 25 | 67 30
4 100 | 28Ys 730 4 124 | 6= 175 | 30% 768 23'% 597 | 18%s 465| 113% 289 | 24% 619 [11%s 287 [11%s 287 76 34 | 87 39




Capacity
Series 957, 957N, 9577 flow curves as tested by Underwriters
Laboratory.

Flow characteristics collected using butterfly shutoff valves

Horizontal - N-Pattern ..... Z-Pattern recommended for continuous duty.
o AWWA Manual M22 [Appendix C] recommends that the
maximum water velocity in services be not more than 10fps.
215" (65mm) 6" (150mm)
[;3; Service Flow Rated Flow *UL Rated Flow psi Service Flow Rated Flow UL Rated Flow
. z 18 z
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g / = g 12 /,
&3 15 — &3 10 ~ -'
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WWATTS

Flow capacity chart identifies valve performance based
upon rated water velocity up to 25fps
¢ Service Flow is typically determined by a rated velocity
of 7.5fps based upon schedule 40 pipe.
» Rated Flow identifies maximum continuous duty
performance determined by AWWA.
e UL Flow Rate is 150% of Rated Flow and is not
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NOTE: DETAIL DRAWN ON CAD SYSTEM.
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W.D. #1

DETAIL SHEET NO.




Hydrant FLow Test Print Date:10/01/2019

Residual Hydrant: K13G28 Test Date/Time: 4/18/2005 10:15

Location........: 4754 SENECA ST 2ND HYD W/0 PINEWOOD DR
TOWN OF WEST SENECA

gize of Main/Branch: 8"/6" Fire District: 68023 FIRE DIST 4 Water District: 601 WEST SENECA #1

Performed By: BM, CM Comments: HYDRANT FLOW TEST REQUESTED BY JOSEPH TARRANOVA
CANON DESIGN, PHONE: 773-6800, FAX: 773-5303

Dischrge Coef: 090 Elvtn Usgs (ft): Static(psi): 55 Residual(psi): 26 Reguired Residual Pressure(psi): 20
Gallons Used..: 2,370 Total Flow(gpm) : 787 Flow at Regd Resid Pressure: 871

Flow Hydrants:

Flow Hyd Location Main/Brnch Nzle Size Pitot Flow Comments
K13 G21 4808 SENECA ST gu/gn 1: 2.50 22.0 787
18T W/0 PINEWOOD DR 21

Ha Total Flow: 787



MESZ
Acct Name & Service Address
LIFE CHURCH

4928 SENECR ST

WSTN TOWN OF WEST SENECA

Water Service Connection Info-Acct:

60549914-5 Serv: 601003006 Locatn Id: 53584 Tap:
Meter Location | ECWA Service Information:
E-CODER / METER PIT Service Size...: Depth:
1' R/O DRIVE, 13'9" FRT Matl @ Main/Src: COPPER

EDGE OF ROAD

Matl @ Box/Src.: COPPER

DB
DB

Gis Id: 405438

Type.:

CMI172-B

] ]
] 1
] i
: i
Cycle: 12C H | Main Size: B8.000 Type: FV Color: Side of Strt:
Dist.: 601 WEST SENECA #1 1 + e
Cross Streets H | Customer Line Information:
NSEW: i i Line Size..
NSEW: 1 I Matl @ Box/Src.:
House NSEW: | Meter Set Type: PIT I Matl @ Met/Src.:
Foreman: ! Curb Box Measurements Diagram of Service
Field Book: 334 Page: | APPROX 500.0 HOUSE TO PIT COVER | 4928 SENCA ST/ST. CATHRINE 4956-——>|
Eonkr..: ! 5.0 PIT TO BOX /38.0 SW OF FOLE TO BOX | | k.
Materls: \ 11.0 BOX TO MAIN | . POLE 217-1
2" CORP ¢ 53.0 NORTHWEST OF POLE TO BOX APPROX .
COPPER 1 47.0 EAST OF 4956 TO BOX 500.0 G .
C+C STOP ' I T : "
145R BOX et e (R
Util Conflict: 2"SERV | | 38.0
Serv Started: 4/23/1970 5.0 |/
Date Tapped.: 4/23/1970 Replaced: | I |_<——47.0-->
Repaired....: Thawed. .: 1.0 |\ F
| | 53.0-0 POLE

ENTER=Fage 2 F3=Exit

F5=Redisplay Fé=Maint

FT=Service Bppl F24=More Keys



MESZ Water Service Connection Info-Acct: 60549915-7 Serv: 601889064 Locatn Id: 53585 Tap: Gis Id: 405439 CMI172-B
Acct Mame & Service Address ECWA Service Information:

LIFE CHURCH

4928 SENECA ST

WSTHN TOWN OF WEST SENECA
Cycle: 12C

! Meter Location
i
]
Dist.: 601 WEST SENECA #1 .
i
1
|
i
1

E-CODER
DoG

Service Size...: 3/4 Depth: Type.:

Matl @ Main/Src:

Matl @ Box/Srec.:

Main Size: Type: PV Color: Side of Strt:

Cross Streets Customer Line Information:

NSEW:
NSEW:
House NSEW:

Line Size......:
Matl @ Box/Src.:

Meter Set Type: Matl @ Met/Src.:

i Sl SUR AR SR

Foreman: | Lurb Box Measurements iagram o rvice

Field Book: Page: { 75.3 HOUSE TO BOCX,

CentT ... i 4.0 BOX TO MAIN gz S e |

Materls: \ 15.0 LEFT OF LHC, | .
| RETAP 8/6/93 75.3 |« 15.0 >.
i | .
i S .
+ e |

Util Conflict: 4.0 | .

Serv Started: 10/08/1974 I

Date Tapped.: Replaced: |

Repaired....: Thawed. .:

ENTER=Page 2 F3=Exit F5=Redisplay F6=Maint F7=Service Appl F24=More Keys






APPENDIX E

FEMA FIRM MAP
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