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DIVINITY CAMPUS
CITY OF ROCHESTER, MONROE COUNTY
STATE OF NEW YORK

STORMWATER FEASIBILITY REPORT

OVERVIEW

The stormwater feasibility analysis for the Divinity Campus Apartment Buildings, being
proposed in the City of Rochester, New York, is outlined in this report. The project is located at
the Divinity School Campus, existing at the north east corner of the intersection of Highland

Avenue and South Goodman Street. Refer to the location sketch in Appendix I for reference.

The site currently exists as developed land for the existing Divinity School Campus. Two
apartment buildings and associated parking are being proposed and the project will include
improvements to the existing Saunders House and Andrews House. Impervious area to be
disturbed includes parking and driveway paved surfaces. The site is bordered by a residential

neighborhood to the north along Highland Parkway, and to the east.

Approximately 0.95 acres of new impervious area will be constructed with approximately 5.2+

acres total being disturbed during construction activities.

This report will provide a feasibility analysis of pre and post-development stormwater runoff,

water quality and runoff reduction volumes, for the associated site.

DRAINAGE OVERVIEW

The Soil Conservation Service (SCS) method TR-55 was used to generate hydrographs within
the proposed site under existing and developed conditions. The redevelopment will result in an
increase in impervious area. Existing and developed watersheds & required water quality,

runoff reduction volumes will be discussed in this report.
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Since the site will disturb greater than one (1) acre of land during construction activity, a SPDES
General Permit for Stormwater Discharges from Construction Activity will be required for this

project.

DESCRIPTION OF SOILS

According to the Natural Resources Conservation Service Web Soil Survey 2.0, the predominant
soils present onsite are classified as Hydrological Soil Group (HSG) Type D. The soils on site are

listed as Urban. Please refer to appendix I for site soil mapping.

EXISTING CONDITIONS

The existing drainage areas are shown on the drawing entitled, “Existing Drainage Area Map”
(See Appendix 2). The terminology existing hereto refers to site conditions pertinent to the
drainage areas that will be disturbed by construction activities on the site. The existing
drainage area consists of the existing Saunders and Andrews Houses, the Montgomery House
(Presidents House), parking lot areas, a portion of Campus Drive, a portion of the access drive

to Hope Lodge with associated parking, grass and wooded areas.

The total drainage area that will be affected under existing conditions is approximately the
upper bounds of the property (9.13 acres). The site has been modeled as five (5) separate
drainage areas (E-1, E-2, E-3, E-4.A & E-4.B) which discharge to three (3) separate points off site.
These discharge points include the combined sewer along South Goodman Street (DP-1: E-1 &
E-2), properties to the north east corner of the site (DP-2: E-3), and the existing storm sewer on
Highland Avenue (DP-3: E-4.A & E-4.B). Existing drainage areas were found to have curve
numbers (CN) of 87, 77,79, 90 & 90 and time of concentrations (Tc) of 18.9,11.3,10.1, 13.3 and
11.5 mins, respectively.

Existing Drainage Area 1 (E-1) primarily flows overland on the property to the west property
line on South Goodman Street where it is collected in drain inlets and conveyed to the existing

City of Rochester combined sewer.
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The Existing Drainage Area 2 (E-2) primarily flows overland to the north/north west property

lines and to adjacent properties.

Existing Drainage Area 3 (E-3) primarily flows overland to the north east corner property line

and to adjacent properties.

Existing Drainage Area 4 (E-4.A & E-4.B) primarily flows overland and is collected in existing
drainage inlets onsite, and conveyed to the south property line on Highland Avenue where it

enters the existing City of Rochester storm sewer.

The SCS method TR-55 was used to obtain a peak flow rates for the 1, 2, 10 and 100-year storm
events under the aforementioned conditions. Table 1 summarizes the existing flow rates for the

drainage area.

TABLE 1 - EXISTING FLOW RATES (9.13 * Acres)

Area (o)} Q2 Qo Q100
Designation (cfs) (cfs) (cfs) (cfs)
E-1 (3.31 ac) 297 3.92 6.97 14.17
E-2 (1.67 ac) 0.77 1.19 2.71 6.78
E-3 (0.89 ac) 0.53 0.79 1.68 3.99

E-4.A (1.89 ac) 2.47 3.14 5.23 10.0
E-4.B (1.38 ac) 1.91 2.43 4.03 7.69
Total 8.31 11.03 19.88 41.13

All corresponding data and calculations used to derive these results can be found in Appendix

2.
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DEVELOPED CONDITIONS

The developed drainage areas are shown on the drawing entitled, “Developed Drainage Area
Map” (See Appendix 3). Under post developed conditions, drainage inlets and storm sewers
will be used to collect the stormwater from all impervious areas where it will be conveyed to
the proposed stormwater management facility, located at the south west property corner
(Highland Avenue & South Goodman Street intersection). The stormwater management facility
will attenuate stormwater and provide water quality volumes for the newly created impervious
area. Refer to the “Stormwater Storage & Attenuation” maps (See Appendix 3) for conceptual

stormwater management facility locations.

The total drainage area that will be affected under existing conditions is approximately the
upper bounds of the property (9.13 acres). The developed site has been modeled as six (6)
separate drainage areas (DA-1, DA-2, DA-3, DA-4.A, DA-4.B, DA-5) which discharge to three
(3) separate points off site. These discharge points include the combined sewer along South
Goodman Street (DA-1 & DA-2), properties to the north east corner of the site (DA-3) and the
existing storm sewer on Highland Avenue (DA-4.A, DA-4.B, DA-5). Developed drainage areas
were found to have curve numbers (CN) of 88, 77, 80, 93, 95 & 92 and time of concentrations

(Tc) of 17.4,11.3, 9.3, 5, 5 and 5 mins, respectively.

Developed Drainage Area 1 (DA-1) consists of the Campus Drive, pavement areas to be
reconstructed, parking areas and existing grass areas. Stormwater primarily flows overland on
the property to the west property line on South Goodman Street where it is collected in drain

inlets and conveyed to the existing City of Rochester combined sewer.

Developed Drainage Area 2 (DA-2) consists of wooded areas not to be disturbed. Stormwater

primarily flows overland to the north/north west property lines and to adjacent properties.
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Developed Drainage Area 3 (DA-3) consists of wooded areas, a portion of the access drive to
Hope Lodge. Stormwater primarily flows overland to the north east corner property line and to

adjacent properties.

Developed Drainage Area 4 (DA-4.A & DA-4.B) consists of the proposed residential buildings,
existing Saunders House and parking areas. Stormwater primarily sheet flows where it is
collected in drainage inlets, and conveyed to the proposed stormwater management facility

located at the south west corner of the property.

Developed Drainage Area 5 (DA-5) consists of an existing parking lot, parking lot expansion

work, and a portion of the access drive to Hope Lodge.

Table 2 summarizes the developed peak flow rates for the drainage area.

TABLE 2 -DEVELOPED FLOW RATES (9.13 * Acres)

Area Q Q2 Qo Q100
Designation (cfs) (cfs) (cfs) (cfs)
DA-1 (2.51 ac) 2.50 3.26 5.68 11.30
DA-2 (1.52 ac) 0.70 1.08 2.47 6.17
DA-3 (0.84 ac) 0.52 0.77 1.63 3.88
DA-4.A (1.34 ac) 2.76 3.39 5.31 9.59
DA-4B(1.6dac) | 3.74 452 6.85 12.02
DA-5 (1.28 ac) 2.49 3.09 492 9.03
Total 11.21 14.22 23.77 46.22

All supporting data and calculations used to derive the developed peak flow rates can be found

in Appendix III.

Overall stormwater discharge rates from the redeveloped site will be reduced from the existing
stormwater flow rates in accordance NYSDEC Phase II requirements. Due to increased

impervious area and installation of storm sewers, the developed site will have an increased
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curve number and decreased time of concentration, resulting in a greater runoff volume and
peak flow rates. The increase in stormwater runoff will be attenuated in the stormwater
management facility, which will also provide water quality volume treatment before leaving the

site.

In keeping with the goals of the NYSDEC Stormwater Pollution Prevention Control and
SPDES General Permit GP-0-15-002, pollutant removal, runoff reduction and source
control practices are to be implemented to provide at least minimum required Water
Quality and Runoff Reduction volumes. All practices are to be designed pursuant to the
current NYSDEC Stormwater Management Design Manual (January 2015).

Preliminary calculations have estimated the additional storage required to meet the
Runoff Reduction (RRv) & Water Quality (WQv) volumes and to provide peak flow

attenuation.

Table 3 below shows the required and Water Quality & Runoff Reduction volumes for the
development.

TABLE 3 - WATER QUALITY & RUNOFF REDUCTION VOLUME

Water Quality Runoff Reduction
WQv Req'd Min RRv Req'd
ac-ft ac-fi
0.1193 0.0150

The Water Quality volume required will be reduced by green infrastructure practices
onsite (EX. Bioretention facilities). The resulting water quality volume required in the
stormwater management facility will be the difference of the water quality and runoff

reduction volumes required (0.104 ac-ft).
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Table 4 below shows the existing & developed runoff volumes for a 100-Year storm event, and
the storage volume required to attenuate the increased runoff.

TABLE 4 - EXISTING & DEVELOPED 100-YEAR RUNOFF VOLUMES

Existing Developed Increase in Runoff Volume
Ac-ft
100-Year Runoff Volume 2.753 2.950 0.197

Stormwater management facilities will be required to provide the above volumes in
order to meet the required Water Quality Volume and to attenuate the increase in
stormwater runoff from existing to developed conditions. Green infrastructure practices
will be implemented on site to provide the required runoff reduction volumes (EX:
Bioretention) and a stormwater management facility is being proposed to provide water

quality volumes.

Table 5 below shows the storage required and the storage provided in the Stormwater

Management Facility.

TABLE 5 - STORMWATER ATENNUATION AND VOLUMES PROVIDED

Required Storage | Stormwater Management Facility Storage Provided
ac-ft ac-ft Pond Area 4-ft depth
0.301 0.320 3,282 SF (0.075 ac)

All supporting data and calculations used to derive the storage required and provided

can be found in Appendix III.

Green infrastructure is to be achieved where applicable by infiltration, groundwater

recharge, reuse, recycle, evaporation/evapotranspiration through the use of green
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infrastructure techniques as a standard practice. These practices will be used to treat and

provide runoff reduction volumes (RRv).

The following practices have been identified as feasible practices for the proposed
development:

* Disconnection of Roof Top Areas (Area Reduction Practice)

* Sheet flow to Filter Strips (Treatment Practice)

* Bioretention (Treatment Practice)

EROSION AND SEDIMENT CONTROL MEASURES
All erosion and sediment control measures will be designed in accordance with the New

York State Standards and Specifications for Erosion and Sediment Control.” The site
contractor and all assigned sub-contractors shall adhere to all erosion and sediment

control measures as outlined on applicable plans.

All temporary measures will be installed as outlined in construction documents to
control any potential pollutants leaving the construction site. Prior to a pre-construction
meeting, all responsible contractors are to provide documentation of the 4-hour Erosion
and Sediment Control training, and provide all necessary Contractor/sub-contractor

certification formwork.
Temporary stabilization practices for this site include (but not limited to) sedimentation
basins, siltation fence, inlet protection for existing inlets, filter fabric drop inlet protection

of new inlets, stone filter check dam(s) and a stabilized construction entrances.

Permanent stabilization practices for this site include (but not limited to) landscaping,

permanent seeding of all lawn areas and outlet protection.
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SEQUENCE OF MAJOR ACTIVITIES

The contractor will be responsible for implementing all erosion control and storm water

management control measures. The contractor may designate these tasks to certain

subcontractors as he sees fit, but the ultimate responsibility for implementing these

controls and ensuring their proper functioning remains with the contractor. A detailed

order of activities will be provided with final construction documents.

Construct temporary stabilized construction entrance.

Demolition of existing parking lot areas to be disturbed.

Provide inlet protection to existing catch basins and new catch basins as utility
installation progresses.

Provide perimeter silt fencing as required.

Strip topsoil from site. Topsoil for reuse shall be temporarily stockpiled and surrounded
by siltation fencing.

Construct Stormwater Management Facility.

Grade area for building pads, and access drives

Stabilize building pads with stone sub-base.

Install utilities.

Stabilize access drives and parking areas with stone sub-base.

Stabilization measures (Temporary and/or permanent seeding, mulching, Geotextiles,
Etc.) must be initiated within 14 days where construction activities have temporarily or
permanently ceased, and not expected to resume within 21 days.
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Hydrologic Soil Group—Monroe County, New York
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:15,800.

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

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

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

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

Soil Survey Area:
Survey Area Data:

Monroe County, New York
Version 17, Sep 3, 2018

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

Date(s) aerial images were photographed:
16, 2017

Dec 31, 2009—Sep
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Hydrologic Soil Group—Monroe County, New York

Divinity Campus

Hydrologic Soil Group

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

OdA Odessa siltloam,0to 3 |D 0.5 0.1%
percent slopes

SeA Schoharie silt loam, 0 to |D 0.9 0.1%
3 percent slopes

Ub Urban land 759.8 99.0%

w Water 6.4 0.8%

Totals for Area of Interest 767.6 100.0%

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.

5/20/2019
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Hydrologic Soil Group—Monroe County, New York Divinity Campus

Rating Options

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

UsDA  Natural Resources Web Soil Survey 5/20/2019
== Conservation Service National Cooperative Soil Survey Page 4 of 4



Monroe County GIS Services Division
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The information contained herein is provided for informational purposes only. Monroe County, New York and
their mapping and software consultants provide this GIS data and metadata with no claim as to the
completeness, usefulness, or accuracy of its content, positional or otherwise. Your use and browsing of
information is at your own risk. In providing this data and application or access to it, Monroe County, New
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maintenance of any applications applied to or associated with the data or metadata.

Notes




Divinity School

Project Location

\

National Wetands Inventory

Estuarine and Marine Deepwater
Estuarine and Marine Wetland
Freshwater Emergent Wetland
Freshwater Forested/Shrub Wetland
Freshwater Pond

Lake

Other

Riverine

DpiEEEdOm

NYS Counties
Cities
O Towns
Villages
USGS Quadrangle
D DEC Administrative Boundary
D DEC Lands

D Adirondack Park Boundary

DNYSF‘arKS
Tax Parcels
L
April 29, 2019 1:9,028
0 0.1 0.2 0.4mi
o o5 03  07km

Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO,
USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance
Survey, Esri Japan, METI, Esri China (Hong Kong), (c)
OpenStreetMap contributors, and the GIS User Community

NYS Department of Environmental Conservation
Not a legal document



Divinity School

Project Location

Watershed Improvement Strategy

Regulated MS4s

I Automatic
Designation 2003
Designation 2008
Designation 2010

T 303D Stream Construction
303D Estuary Construction
. 303D Lake Construction
1-Year 24-Hour Rainfall
" 90 Percentile Rainfall

J Class AA AAS Watersheds

D NYS Counties
Cities
O Towns
Villages
USGS Quadrangle
D DEC Administrative Boundary
_l DEC Lands

D Adirondack Park Boundary

D NYS Parks
Tax Parcels
April 29, 2019 1:9,028
0 0.1 0.2 0.4 mi
I N N N 1 N N N 1
r T T T T T T T 1
0 0.175 0.35 0.7 km

Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO,
USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance
Survey, Esri Japan, METI, Esri China (Hong Kong), (c)
OpenStreetMap contributors, and the GIS User Community

Author: Costich Engineering, DPC
Not a legal document




Divinity Campus

[Project Location

U.S. Fish and Wildlife Service, National Standards and Support Team,
wetlands_team@fws.gov

May 20, 2019
Wetlands

. Estuarine and Marine Deepwater

|:| Estuarine and Marine Wetland

|:] Freshwater Emergent Wetland

] Freshwater Forested/Shrub Wetland
§ Freshwater Pond

B Lake
[] oOther

. Riverine

This map is for general reference only. The US Fish and Wildlife
Service is not responsible for the accuracy or currentness of the
base data shown on this map. All wetlands related data should
be used in accordance with the layer metadata found on the
Wetlands Mapper web site.

National Wetlands Inventory (NWI)
This page was produced by the NWI mapper




OO 0E

0 150

EEE ‘ = Illl [ | - . L .=l Illl . l'llIII'I' ; llll - u
[ | ] ll. .. SN gpmm® - o
[ | l.. ] ..... _ n

"my -. apgeumnm "™ . m |

300ft

Esri, HERE, Garmin, INCREMENT P, NGA, USGS
~ ~



APPENDIX II

 EXISTING DRAINAGE AREA MAP
 EXISTING HYDROCAD ROUTING REPORT
* EXISTING SCS CALCULATIONS
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Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)
3.310 87 (E-1)
1.670 77 (E-2)
0.890 79 (E-3)
3.270 90 (E-4.A, E-4.B)
9.140 85 TOTAL AREA



Existing Type Il 24-hr 1 Year Rainfall=1.84"

Prepared by {enter your company name here} Printed 7/24/2019
HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 3

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentE-1: Runoff Area=3.310 ac  0.00% Impervious Runoff Depth>0.78"
Tc=18.4 min CN=87 Runoff=2.97 cfs 0.215 af

SubcatchmentE-2: Runoff Area=1.670 ac 0.00% Impervious Runoff Depth>0.36"
Tc=11.3 min CN=77 Runoff=0.77 cfs 0.051 af

SubcatchmentE-3: Runoff Area=0.890 ac 0.00% Impervious Runoff Depth>0.43"
Tc=10.1 min CN=79 Runoff=0.53 cfs 0.032 af

SubcatchmentE-4.A: Runoff Area=1.890 ac 0.00% Impervious Runoff Depth>0.96"
Tc=13.3 min CN=90 Runoff=2.47 cfs 0.151 af

SubcatchmentE-4.B: Runoff Area=1.380 ac 0.00% Impervious Runoff Depth>0.96"
Tc=11.5min CN=90 Runoff=1.91 cfs 0.110 af

Link 1L: WS Inflow=8.31 cfs 0.558 af
Primary=8.31 cfs 0.558 af

Link DP-1: Inflow=3.62 cfs 0.265 af
Primary=3.62 cfs 0.265 af

Link DP-2: Inflow=0.53 cfs 0.032 af
Primary=0.53 cfs 0.032 af

Link DP-3: Inflow=4.36 cfs 0.261 af
Primary=4.36 cfs 0.261 af

Total Runoff Area = 9.140 ac Runoff Volume = 0.558 af Average Runoff Depth = 0.73"
100.00% Pervious =9.140 ac  0.00% Impervious = 0.000 ac



Existing Type Il 24-hr 1 Year Rainfall=1.84"

Prepared by {enter your company name here} Printed 7/24/2019
HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment E-1:

Runoff = 297 cfs@ 12.12 hrs, Volume= 0.215 af, Depth> 0.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 Year Rainfall=1.84"

Area (ac) CN Description
* 3.310 87

3.310 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
18.4 Direct Entry,

Subcatchment E-1:

Hydrograph

| | Type24-hr o DR
YewrRamalstea L

| Runoff Area=3.310 ac o L
.| | Runoff Volume=0.215af .| I
£ | | Runoff Depth>0.78" EEEEEE
¢ || Te=184min o o
|| CN=87 .

RN LU AL AL LA I UL ILALLLE AL AL |
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



Existing Type Il 24-hr 1 Year Rainfall=1.84"

Prepared by {enter your company name here} Printed 7/24/2019
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Summary for Subcatchment E-2:

Runoff = 0.77 cfs @ 12.05 hrs, Volume= 0.051 af, Depth> 0.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 Year Rainfall=1.84"

Area (ac) CN Description
* 1.670 77

1.670 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.3 Direct Entry,

Subcatchment E-2:

Hydrograph
o83 1 o S D o
o7s] | TypeIJZ4*hr‘m:”4”4”;”k
°71 | 1 Year Rainfall=1.84" |4
08 j'[:RiﬁﬁfﬁAiéﬁé%]:67:056:7 I O O T U S
_°=! | Runoff Volume=0.051af| |
§os| | Runoff Depth>0.36" (|
dol | Te=tt3min 3
oof |CN=77 &
25 R 7 R
o2y | g
osf L F
o AT A A
oos{ | T

------------------------------|----|----|----|----|'-'---|’-,---|’-/---|’-,---|'-'-u| T T T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



Existing Type Il 24-hr 1 Year Rainfall=1.84"
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HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment E-3:

Runoff = 0.53 cfs @ 12.03 hrs, Volume= 0.032 af, Depth> 0.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 Year Rainfall=1.84"

Area (ac) CN Description
* 0.890 79

0.890 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.1 Direct Entry,

Subcatchment E-3:

Hydrograph

0.55—'*"“‘ Lo [esses] !
O ypenzane o SEo
.| | 1YearRainfall=1.84" |1
“l | Runoff Area=0.8902c |4
.| | Runoftvoume=o.03zarf |
§ .| |RunoffDepth>0.43" |}
f.|| Te=t04min g
Aows B
ol |
¥t o N < A
| By

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



Existing Type Il 24-hr 1 Year Rainfall=1.84"
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Summary for Subcatchment E-4.A:

Runoff = 247 cfs @ 12.05 hrs, Volume= 0.151 af, Depth> 0.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 Year Rainfall=1.84"

Area (ac) CN Description
* 1.890 90

1.890 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
13.3 Direct Entry,

Subcatchment E-4.A:
Hydrograph

T T
L |
S
| o

[

Typell 24-hr
1 Year Rainfall=1.84"

Runoff Area=1.890 ac
Runoff Volume=0.151

Flow (cfs)
Axg
c
-
o
=2
AUA
0o
©
=k
=
v
o
-
R

Time (hours)



Existing Type Il 24-hr 1 Year Rainfall=1.84"
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Summary for Subcatchment E-4.B:

Runoff = 1.91cfs @ 12.03 hrs, Volume= 0.110 af, Depth> 0.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 Year Rainfall=1.84"

Area (ac) CN Description
* 1.380 90

1.380 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.5 Direct Entry,

Subcatchment E-4.B:

Hydrograph
| Type ll 24-hr .
YewrRanalstea ||
| Runoff Area=1.380 ac .
| | Runoff Volume=0.110af} |
£ || Runoff Depth>0.96" |4 |
§l| Te=t15min SRR
| CN=90 IR

"""""""""""'""""I""I"'I'"'I"""I/'"'I/""I/'"'I"""I/""I/""I""'I/'"'I/'"'I/""I""'I/""I
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Type Il 24-hr 1 Year Rainfall

Summary for Link 1L: WS
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=1.84"

Type Il 24-hr 1 Year Rainfall

Prepared by {enter your company name here} Printed 7/24/2019
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Summary for Link DP-1:
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= 0.0 min

0.265 af, Atten=0%, Lag

3.62cfs @ 12.10 hrs, Volume

Primary

Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow

Link DP-1:

Hydrograph

0O Primary

H Inflow
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Prepared by {enter your company name here}

Summary for Link DP-3:
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0%, Lag= 0.0 min

= 0.261 af, Atten

4.36 cfs @ 12.04 hrs, Volume

Primary

Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow

Link DP-3:

Hydrograph

A Inflow
0O Primary

A4

12 13 14 15 16 17 18 19 20 21 22 23 24

e
Time (hours)

10 1

9

8

7

6

5

4

3

2

1

(sy0) moy4



Existing Type Il 24-hr 2 Year Rainfall=2.15"

Prepared by {enter your company name here} Printed 7/24/2019
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentE-1: Runoff Area=3.310 ac  0.00% Impervious Runoff Depth>1.02"
Tc=18.4 min CN=87 Runoff=3.92 cfs 0.281 af

SubcatchmentE-2: Runoff Area=1.670 ac 0.00% Impervious Runoff Depth>0.53"
Tc=11.3 min CN=77 Runoff=1.19 cfs 0.074 af

SubcatchmentE-3: Runoff Area=0.890 ac 0.00% Impervious Runoff Depth>0.61"
Tc=10.1 min CN=79 Runoff=0.79 cfs 0.045 af

SubcatchmentE-4.A: Runoff Area=1.890 ac 0.00% Impervious Runoff Depth>1.22"
Tc=13.3 min CN=90 Runoff=3.14 cfs 0.192 af

SubcatchmentE-4.B: Runoff Area=1.380 ac 0.00% Impervious Runoff Depth>1.22"
Tc=11.5min CN=90 Runoff=2.43 cfs 0.140 af

Link 1L: WS Inflow=11.03 cfs 0.732 af
Primary=11.03 cfs 0.732 af

Link DP-1: Inflow=4.93 cfs 0.355 af
Primary=4.93 cfs 0.355 af

Link DP-2: Inflow=0.79 cfs 0.045 af
Primary=0.79 cfs 0.045 af

Link DP-3: Inflow=5.54 cfs 0.332 af
Primary=5.54 cfs 0.332 af

Total Runoff Area = 9.140 ac Runoff Volume = 0.732 af Average Runoff Depth = 0.96"
100.00% Pervious =9.140 ac  0.00% Impervious = 0.000 ac
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Type Il 24-hr 2 Year Rainfall=2.15"
Printed 7/24/2019
Page 14

Runoff

Summary for Subcatchment E-1:

3.92cfs@ 12.11 hrs, Volume=

0.281 af, Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=2.15"

Area (ac) CN Description
* 3.310 87
3.310 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
184 Direct Entry,

Subcatchment E-1:

Hydrograph
1 S S S S SO S S S
4t ‘ T R~ T T T R A N E S S B
-:Typel|24*h AR A A
| 3 2Year Ramfall~215"3 i i i i i i i i i i i i
o) Ru*htjffi-\réa-":?» 310ac (|
:iRunoffVolume0281‘aﬁ A

£ 1 RunoffDepth>1 02" S
3 A Tt d O A i S B A S A
| Tc=184min &
||CN=g7 @4
O_OQééélléé;éé{O 1i 1é 13 1;1 15 16 1% 18 1é 26 2{ 22 23 24
Time (hours)



Existing Type Il 24-hr 2 Year Rainfall=2.15"

Prepared by {enter your company name here} Printed 7/24/2019
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Summary for Subcatchment E-2:

Runoff = 1.19cfs @ 12.05 hrs, Volume= 0.074 af, Depth> 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=2.15"

Area (ac) CN Description
* 1.670 77

1.670 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.3 Direct Entry,

Subcatchment E-2:
Hydrograph

Typell 24-hr
| 2 Year Rainfall=2.15"

| | Runoff Area=1.670 ac
| | Runoff Volume=0.074
¢ || Te=11.3min ‘
CN=77

| Runoff Depth>0.53"

Z

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)




Existing Type Il 24-hr 2 Year Rainfall=2.15"

Prepared by {enter your company name here} Printed 7/24/2019
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Summary for Subcatchment E-3:

Runoff = 0.79 cfs @ 12.03 hrs, Volume= 0.045 af, Depth> 0.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=2.15"

Area (ac) CN Description
* 0.890 79

0.890 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.1 Direct Entry,

Subcatchment E-3:

Hydrograph
0_85~ﬁ:j::ij::i::j::i::t::1:::ij:j::j:j::[::ij::i::j::i::I::1:::ij::i::j:j:j::i:::
oﬁtﬁmﬂ%ﬁﬁﬁijjijiiiiittttt
o7{ | 2 Year Rainfall=2.15" |} . . .
| | Runoff Area=0.8902c |4
0| | Runoff Volume=0.045afy 4

£,i] | Runoff Depth>0.61" ||

2o | Te=10.4min ot |
0.354 | T P N N R S S S AR | | | |
o CNe7O - |
025 | S |
o2 | L L |
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Existing Type Il 24-hr 2 Year Rainfall=2.15"

Prepared by {enter your company name here} Printed 7/24/2019
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Summary for Subcatchment E-4.A:

Runoff = 3.14 cfs @ 12.05 hrs, Volume= 0.192 af, Depth> 1.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=2.15"

Area (ac) CN Description
* 1.890 90

1.890 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
13.3 Direct Entry,

Subcatchment E-4.A:
Hydrograph

2 Year Ramfau:z‘ A5"
Ruhoff Area-‘=1 890 acl

Flow (cfs)

Tc 133m|n‘ |

| Runoff De‘pt‘h>i1 .22'1'

--------------------------------|----|----|----|'-'---|’-/---|’-/---|’----|'-'---|’----|’----|'----|’----|’----|’----|'----|’----|
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
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Summary for Subcatchment E-4.B:

Runoff =

243 cfs @ 12.03 hrs, Volume=

0.140 af, Depth> 1.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr 2 Year Rainfall=2.15"

Area (ac) CN Description
* 1.380 90
1.380 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.5 Direct Entry,

Subcatchment E-4.B:

Hydrograph

Type Il 24-hr

Flow (cfs)

ZYearRamfaJIPZJ
Ruhoff Area-‘=1 380 ac‘ |
Runoff Vo‘lume—0.1‘40‘ af

"‘
4——4

|”'w?”
9 10 M
Time (hours)

'I/'/"'I/'/"'I/'"'I"""I/"'
12 13 14 15 16

UURRAAN RS RELS REARS LEARY LERRS RS
17 18 19 20 21 22 23 24
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Summary for Link 1L: WS
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Type Il 24-hr 2 Year Rainfall

Existing

Printed 7/24/2019
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Summary for Link DP-2:

for 2 Year event

0.00% Impervious, Inflow Depth > 0.61"

0.890 ac,

Inflow Area
Inflow

0.045 af

0.79cfs @ 12.03 hrs, Volume

= 0.0 min

= 0%, Lag

0.045 af, Atten

0.79cfs @ 12.03 hrs, Volume

Primary

= Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow

Link DP-2:

Hydrograph
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Type Il 24-hr 2 Year Rainfall

Summary for Link DP-3:
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Existing Type Il 24-hr 10 Year Rainfall=3.09"

Prepared by {enter your company name here} Printed 7/24/2019
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentE-1: Runoff Area=3.310 ac  0.00% Impervious Runoff Depth>1.81"
Tc=18.4 min CN=87 Runoff=6.97 cfs 0.499 af

SubcatchmentE-2: Runoff Area=1.670 ac 0.00% Impervious Runoff Depth>1.13"
Tc=11.3 min CN=77 Runoff=2.71 cfs 0.157 af

SubcatchmentE-3: Runoff Area=0.890 ac 0.00% Impervious Runoff Depth>1.25"
Tc=10.1 min CN=79 Runoff=1.68 cfs 0.093 af

SubcatchmentE-4.A: Runoff Area=1.890 ac 0.00% Impervious Runoff Depth>2.06"
Tc=13.3 min CN=90 Runoff=5.23 cfs 0.325 af

SubcatchmentE-4.B: Runoff Area=1.380 ac 0.00% Impervious Runoff Depth>2.06"
Tc=11.5min CN=90 Runoff=4.03 cfs 0.237 af

Link 1L: WS Inflow=19.88 cfs 1.311 af
Primary=19.88 cfs 1.311 af

Link DP-1: Inflow=9.27 cfs 0.657 af
Primary=9.27 cfs 0.657 af

Link DP-2: Inflow=1.68 cfs 0.093 af
Primary=1.68 cfs 0.093 af

Link DP-3: Inflow=9.23 cfs 0.562 af
Primary=9.23 cfs 0.562 af

Total Runoff Area = 9.140 ac Runoff Volume = 1.311 af Average Runoff Depth = 1.72"
100.00% Pervious =9.140 ac  0.00% Impervious = 0.000 ac



Existing Type Il 24-hr 10 Year Rainfall=3.09"

Prepared by {enter your company name here} Printed 7/24/2019
HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 24

Summary for Subcatchment E-1:

Runoff = 6.97 cfs @ 12.11 hrs, Volume= 0.499 af, Depth> 1.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Rainfall=3.09"

Area (ac) CN Description
* 3.310 87

3.310 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
18.4 Direct Entry,

Subcatchment E-1:

Hydrograph
1 L S S A N N A
7';’1Typell24ﬁ‘iiii'iiiiiiiiiii
of | 10YéarRa|nfaI 3 R R A A A
§ 1,,Ru,hgf,f,Are,a#&SiQ,ao,,1
1 RunoffVqume0499aﬁ SR
§ .| | Runoff Depth>1.81" R
: || Te=184min
I | CN=87 S
Gg I
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o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment E-2:

Runoff = 271 cfs@ 12.04 hrs, Volume= 0.157 af, Depth> 1.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Rainfall=3.09"

Area (ac) CN Description
* 1.670 77

1.670 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.3 Direct Entry,

Subcatchment E-2:

e

1 | =
| Typell24-hr (]
| | 10 Year Rainfall=3.09" (
| | Runoff Area=1.670ac | |
’| | Runoff Volume=0.157af{ |
¢ || Runoff Depth>1.13* {4
¢ || Te=113min
J{ON=TT
- e

L A L L A P ‘ ‘ ‘ i ‘ ‘ ‘ ‘ - - - -
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment E-3:

Runoff = 1.68cfs @ 12.02 hrs, Volume= 0.093 af, Depth> 1.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Rainfall=3.09"

Area (ac) CN Description
* 0.890 79

0.890 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.1 Direct Entry,

Subcatchment E-3:
Hydrograph

T T
L |
S
| o

[

Type Il 24-hr
10 Year Rainfall=3.09"

Runoff Area=0.890 ac
Runoff Volume=0.093 a

Tc=10.1 min

Flow (cfs)
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Summary for Subcatchment E-4.A:

Runoff = 523 cfs @ 12.05 hrs, Volume= 0.325 af, Depth> 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Rainfall=3.09"

Area (ac) CN Description
* 1.890 90

1.890 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
13.3 Direct Entry,

Subcatchment E-4.A:

Hydrograph
:1iiiiiiiiiiiiiiiiiiiiiii
|| Typem2ane
5310YearRamfall309'f
.} | Runoff Area=1.890ac (| |

~ 'iRunoffVqume0325af .

|| RunoffDepth>206" (1

§ || Te=133min EEEEEEEEEE
J|{cN=90 4

"""""""""""'""""I'""'l'"'I/""Iy""'I/'/"'I/'/"'I/""I"""I/""I/""IV""I/'"'I/""I/""I""'I/""I
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
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Summary for Subcatchment E-4.B:

Runoff = 4.03cfs@ 12.03 hrs, Volume= 0.237 af, Depth> 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Rainfall=3.09"

Area (ac) CN Description
* 1.380 90

1.380 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.5 Direct Entry,

Subcatchment E-4.B:

Hydrograph

' R A A
| Typell24r ¢

| | 10 Year Rainfall=3.09" |

| | Runoff Area=1.3802c ¥4
| | Runoff Volume=0.237af}{ |
£ || Runoff Depth>2.06" B4
o | Te=M5min

| | CN=90 IR

Time (hours)
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=3.09"

Type Il 24-hr 10 Year Rainfall

Existing

Page 32

Printed 7/24/2019

HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

Summary for Link DP-3:

for 10 Year event

0.562 af

0.00% Impervious, Inflow Depth > 2.06"

3.270 ac,
9.23cfs @ 12.04 hrs, Volume

Inflow Area
Inflow

= 0.0 min

= 0%, Lag

0.562 af, Atten

9.23cfs @ 12.04 hrs, Volume

Primary

Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow

Link DP-3:

Hydrograph

A Inflow
0O Primary

(sy0) moy4

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

9

Time (hours)



Existing Type Il 24-hr 100 Year Rainfall=5.21"

Prepared by {enter your company name here} Printed 7/24/2019
HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 33

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentE-1: Runoff Area=3.310 ac  0.00% Impervious Runoff Depth>3.75"
Tc=18.4 min CN=87 Runoff=14.17 cfs 1.035 af

SubcatchmentE-2: Runoff Area=1.670 ac 0.00% Impervious Runoff Depth>2.79"
Tc=11.3 min CN=77 Runoff=6.78 cfs 0.389 af

SubcatchmentE-3: Runoff Area=0.890 ac 0.00% Impervious Runoff Depth>2.98"
Tc=10.1 min CN=79 Runoff=3.99 cfs 0.221 af

SubcatchmentE-4.A: Runoff Area=1.890 ac 0.00% Impervious Runoff Depth>4.07"
Tc=13.3 min CN=90 Runoff=10.00 cfs 0.641 af

SubcatchmentE-4.B: Runoff Area=1.380 ac 0.00% Impervious Runoff Depth>4.07"
Tc=11.5min CN=90 Runoff=7.69 cfs 0.468 af

Link 1L: WS Inflow=41.13 cfs 2.753 af
Primary=41.13 cfs 2.753 af

Link DP-1: Inflow=20.06 cfs 1.423 af
Primary=20.06 cfs 1.423 af

Link DP-2: Inflow=3.99 cfs 0.221 af
Primary=3.99 cfs 0.221 af

Link DP-3: Inflow=17.63 cfs 1.109 af
Primary=17.63 cfs 1.109 af

Total Runoff Area = 9.140 ac Runoff Volume = 2.753 af Average Runoff Depth = 3.61"
100.00% Pervious =9.140 ac  0.00% Impervious = 0.000 ac



Existing Type Il 24-hr 100 Year Rainfall=5.21"

Prepared by {enter your company name here} Printed 7/24/2019
HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 34

Summary for Subcatchment E-1:

Runoff = 1417 cfs @ 12.10 hrs, Volume= 1.035 af, Depth> 3.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Rainfall=5.21"

Area (ac) CN Description
* 3.310 87

3.310 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
18.4 Direct Entry,

Subcatchment E-1:

Hydrograph
o I O O Pt S A O A
o [ Typen2ane G
»| | 100 Year Rainfall=s.24* |}
+| | Runoff Area=3.3102c ¢4
o| | Runoff Volume=1.035af ||,
£ °1 | Runoff Depth>3.75" 4|
iq|Te=t84min M i
flen=s7 @40
sl
AL
/-
Al
& I IR e ———
G: ML I I 1 1 I 1 I

Time (hours)



Existing Type Il 24-hr 100 Year Rainfall=5.21"

Prepared by {enter your company name here} Printed 7/24/2019
HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 35

Summary for Subcatchment E-2:

Runoff = 6.78 cfs @ 12.03 hrs, Volume= 0.389 af, Depth> 2.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Rainfall=5.21"

Area (ac) CN Description
* 1.670 77

1.670 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.3 Direct Entry,

Subcatchment E-2:

Hydrograph
Typell24hr
e 100Yea‘rRa|nfaII~521"3
| | Runoff Area=1.670ac |

_ '] | Runoff Volume=0.389aff |
g .| | Runoff Depth>2.79" ||
¢ || Te=11.3min
1| eN=17 e
A0 B
1 B

"""""""""""'""""I""I"'I'"'I'"'I/',"'I/'/"'I/'"'I"""I/""I/""I""'I/'"'I/'"'I/""I""'I/""I
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



Existing Type Il 24-hr 100 Year Rainfall=5.21"

Prepared by {enter your company name here} Printed 7/24/2019
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Summary for Subcatchment E-3:

Runoff = 3.99cfs @ 12.02 hrs, Volume= 0.221 af, Depth> 2.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Rainfall=5.21"

Area (ac) CN Description
* 0.890 79

0.890 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.1 Direct Entry,

Subcatchment E-3:

Hydrograph
| Typen24e
| | 100 Year Rainfall=5.21" ||
,| | Runoff Area=0.890ac ||
| | Runoff Volume=0.221 af EEEEEEE
S || Runoff Depth>2.98"  #|
ief| Te=104min T
|| cN=T9 EEEEEEE

--------------------------------|----|----|----|'-'---|’-/---|’-/---|’----|'-'---|’----|’----|'----|’----|’----|’----|'----|’----|
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



Existing Type Il 24-hr 100 Year Rainfall=5.21"

Prepared by {enter your company name here} Printed 7/24/2019
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Summary for Subcatchment E-4.A:

Runoff = 10.00 cfs @ 12.05 hrs, Volume= 0.641 af, Depth> 4.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Rainfall=5.21"

Area (ac) CN Description
* 1.890 90

1.890 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
13.3 Direct Entry,

Subcatchment E-4.A:

L L —
o | Typell24-br (1
°{ | 100 Year Rainfall=s.21" |4
*l | Runoff Area=1.890ac |,
{ | Runoff Volume=0.641 af |}/

¢ «] | Runoff Depth>4.07" |{\|
74| CN=90 )
S0 J
A1 ; B
.

Time (hours)



Existing Type Il 24-hr 100 Year Rainfall=5.21"

Prepared by {enter your company name here} Printed 7/24/2019
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Summary for Subcatchment E-4.B:

Runoff = 7.69cfs @ 12.03 hrs, Volume= 0.468 af, Depth> 4.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Rainfall=5.21"

Area (ac) CN Description
* 1.380 90

1.380 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.5 Direct Entry,

Subcatchment E-4.B:

Hydrograph

([ S O A N N
| | Typelt24or (0
‘| | 100 Year Rainfall=5.21" |4
o| | Runoff Area=1.380 ac |||

| | Runoff Volume=0.468af | |

£ || Runoff Depth>4.07"  #)

£ |Te=t15min SEEEEEE
24|CN=90 B4
_i/ 27777

L B B L L L ---|----|’----|’----|'-'---|’-,---|’----’----|'-'---|’----|’----|'----|’----|’----|----|----|----|
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



5.21"

Page 39

H Inflow

0O Primary

Printed 7/24/2019

0.0 min

for 100 Year event
0%, Lag

Type Il 24-hr 100 Year Rainfall

2.753 af
2.753 af, Atten

Link 1L: WS

0.00-24.00 hrs, dt=0.05 hrs
Hydrograph

Summary for Link 1L: WS

0.00% Impervious, Inflow Depth > 3.61"

4113 cfs @ 12.05 hrs, Volume
4113 cfs @ 12.05 hrs, Volume
Inflow, Time Span

9.140 ac,

HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

Existing
Inflow Area
Inflow

Primary
Primary outflow
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5.21"

Page 40

Printed 7/24/2019

Type Il 24-hr 100 Year Rainfall

Summary for Link DP-1:

HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}

Existing

0.0 min

for 100 Year event
1.423 af, Atten=0%, Lag

1.423 af

0.00% Impervious, Inflow Depth > 3.43"

4.980 ac,
20.06 cfs @ 12.07 hrs, Volume

20.06 cfs @ 12.07 hrs, Volume

Inflow Area
Inflow
Primary

H Inflow

0O Primary

Link DP-1:

0.00-24.00 hrs, dt=0.05 hrs
Hydrograph

Inflow, Time Span

Primary outflow

(sy0) moy4
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Page 41

Printed 7/24/2019

Type Il 24-hr 100 Year Rainfall

Summary for Link DP-2:

HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC

Prepared by {enter your company name here}
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Type Il 24-hr 100 Year Rainfall

Existing

Printed 7/24/2019

Prepared by {enter your company name here}

Page 42

HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC

Summary for Link DP-3:

= 0.0 min

for 100 Year event
= 0%, Lag

1.109 af
1.109 af, Atten

0.00% Impervious, Inflow Depth > 4.07"

3.270 ac,
17.63 cfs @ 12.04 hrs, Volume

17.63 cfs @ 12.04 hrs, Volume

Inflow Area
Inflow
Primary

Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow

Link DP-3:

Hydrograph

2
[}
3E
Ef
mO
T " —
O O S S T S B N N B B
R
I e R Y B
O O S S T S B N N B B
1 e e A O [ [ N
R
O O S S T S B N N B B
T T [ Y R A S Y R N S SR
[ e e e e
O O S S T S B N N B B
i e e e Rt e A e i i R
O O S S T S B N N B B
R R R e
T T r o r o T T T T T T T o T o T T T T T T
O O S S T S B N N B B
[ R e T A S O O R E En S S B N
B e e e e e
O O S S T S B N N B B
T T T T I R R S SN N N U S
R
O O S S T S B N N B B
T e S B B T S STy EE I
O O S S T S B N N B B
O O S S T S B N N B B
- - T-r-r-r- AT ST T oo T
O O S S T S B N N B B
L O O N S S IO SO B B
R R R R
T O S S T O A S S B N
1 o A O O N B
[ T E N e R N N R R RN !
e e T T S S A S T N
-+ e
1o
8 e
R |
e
R o
T T L e A e B
[ T <= T R
R ™ A N T S O S E T B H S S B N
R oo e B e e et et Sl B
o ,2 T T T O T O R N N B B
A, S B
[ T T T O T R R N R B B
[ T T T O T O R N N B B
\4\4\#=7\T\T\T\,\4\4\+\+\7\7\T\T\,\4\4\
[E N 1 L T O S S T S R N R B B
o N |
T R R e T e A R A
[ T T T O T O R N N B B
IR I e T O O N S R SN N N N B B
T T T N B
o ,A T T T O T O R N N B B
A R T O Y R A S Y R R S SR
o R e e e e e e e N
o ,w T T T O T O R N N B B
-+ -+ -+ B e e R e el o e E T B
o ,Q T T T O T O R N N B B
B < T O S S T R R N N B B
- T N T T T T T ST T T T
o ,n T T T O T O R N N B B
L R R N R N N R A A R |
L e e e
O O S S T S B N N B B
S S S S S S S N S
. . N

//////////////

////////////

— - - - - - — - - —

(sy0) moy4

22 23 24

12 13 14 15 16 17 18 19 20 21

Time (hours)

8 9 10 M

7



Costich Engineering, P.C.
217 Lake Avenue
Rochester, NY 14608

Curve Number Worksheet

EXISTING CONDITIONS 7/25/2019
DIVINITY CAMPUS (ROCHESTER, NY) CRA
E-1
LAND USE DESCRIPTION % A | Total % B Total % C | Total % D | Total
Cultivated Land:
Without conservation treatment 72 81 88 91
With conservation treatment 62 71 78 81
Pasture or Range Land:
Poor Condition 68 79 86 89
Fair Condition 54 70 80 85
Good Condition 39 61 74 80
Meadow:
Good Condition 30 58 71 78
Woods or Forest Land:
Thin Stand, Poor Cover, No Mulch 45 66 77 83
Fair Condition 25 55 70 77
Open Spaces (lawns, parks, etc.)
Good Condition with grass cover on 39 61 74 61 80 | 4880
75% or more of the area
Fair Condition with grass cover on 49 69 79 84
50%-75% of the area
Commercial or Business Areas:
(85% Impervious) 89 92 94 95
Industrial Areas:
(72% Impervious) 81 88 91 93
Residential Areas:
Avg. Lot Avg. % Imp.
1/8 acre 65 77 85 90 92
1/4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
1 acre 20 51 68 79 84
Paved Parking, Roofs, Driveways, Etc.
98 98 98 39 98 3822
Streets and Roads:
Paved with curbs & storm sewers 98 98 98 98
Gravel 76 85 89 91
Dirt 72 82 87 69
TOTAL 0 0 0 0 0 0 100 8702

WEIGHTED CURVE NUMBER =

TOTAL A+ TOTAL B+ TOTAL C + TOTAL D

NOTES:

100

]




Costich Engineering, P.C.
217 Lake Avenue
Rochester, NY 14608

Curve Number Worksheet

EXISTING CONDITIONS 7/25/2019
DIVINITY CAMPUS (ROCHESTER, NY) CRA
E-2
LAND USE DESCRIPTION % A | Total % B Total % C | Total % D | Total
Cultivated Land:
Without conservation treatment 72 81 88 91
With conservation treatment 62 71 78 81
Pasture or Range Land:
Poor Condition 68 79 86 89
Fair Condition 54 70 80 85
Good Condition 39 61 74 80
Meadow:
Good Condition 30 58 71 78
Woods or Forest Land:
Thin Stand, Poor Cover, No Mulch 45 66 77 83
Fair Condition 25 55 70 100 77 | 7700
Open Spaces (lawns, parks, etc.)
Good Condition with grass cover on 39 61 74 80
75% or more of the area
Fair Condition with grass cover on 49 69 79 84
50%-75% of the area
Commercial or Business Areas:
(85% Impervious) 89 92 94 95
Industrial Areas:
(72% Impervious) 81 88 91 93
Residential Areas:
Avg. Lot Avg. % Imp.
1/8 acre 65 77 85 90 92
1/4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
1 acre 20 51 68 79 84
Paved Parking, Roofs, Driveways, Etc.
98 98 98 98
Streets and Roads:
Paved with curbs & storm sewers 98 98 98 98
Gravel 76 85 89 91
Dirt 72 82 87 69
TOTAL 0 0 0 0 0 0 100 7700

WEIGHTED CURVE NUMBER =

TOTAL A+ TOTAL B+ TOTAL C + TOTAL D

NOTES:

100

]




Costich Engineering, P.C.
217 Lake Avenue
Rochester, NY 14608

Curve Number Worksheet

EXISTING CONDITIONS 7/25/2019
DIVINITY CAMPUS (ROCHESTER, NY) CRA
E-3
LAND USE DESCRIPTION % A | Total % B Total % C | Total % D | Total
Cultivated Land:
Without conservation treatment 72 81 88 91
With conservation treatment 62 71 78 81
Pasture or Range Land:
Poor Condition 68 79 86 89
Fair Condition 54 70 80 85
Good Condition 39 61 74 80
Meadow:
Good Condition 30 58 71 78
Woods or Forest Land:
Thin Stand, Poor Cover, No Mulch 45 66 77 83
Fair Condition 25 55 70 89 77 | 6853
Open Spaces (lawns, parks, etc.)
Good Condition with grass cover on 39 61 74 80
75% or more of the area
Fair Condition with grass cover on 49 69 79 84
50%-75% of the area
Commercial or Business Areas:
(85% Impervious) 89 92 94 95
Industrial Areas:
(72% Impervious) 81 88 91 93
Residential Areas:
Avg. Lot Avg. % Imp.
1/8 acre 65 77 85 90 92
1/4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
1 acre 20 51 68 79 84
Paved Parking, Roofs, Driveways, Etc.
98 98 98 11 98 1078
Streets and Roads:
Paved with curbs & storm sewers 98 98 98 98
Gravel 76 85 89 91
Dirt 72 82 87 69
TOTAL 0 0 0 0 0 0 100 7931

WEIGHTED CURVE NUMBER =

TOTAL A+ TOTAL B+ TOTAL C + TOTAL D

NOTES:

100

]




Costich Engineering, P.C.
217 Lake Avenue
Rochester, NY 14608

Curve Number Worksheet

EXISTING CONDITIONS 7/25/2019
DIVINITY CAMPUS (ROCHESTER, NY) CRA
E-4.A
LAND USE DESCRIPTION % A | Total % B Total % C | Total % D | Total
Cultivated Land:
Without conservation treatment 72 81 88 91
With conservation treatment 62 71 78 81
Pasture or Range Land:
Poor Condition 68 79 86 89
Fair Condition 54 70 80 85
Good Condition 39 61 74 80
Meadow:
Good Condition 30 58 71 78
Woods or Forest Land:
Thin Stand, Poor Cover, No Mulch 45 66 77 83
Fair Condition 25 55 70 77
Open Spaces (lawns, parks, etc.)
Good Condition with grass cover on 39 61 74 45 80 | 3600
75% or more of the area
Fair Condition with grass cover on 49 69 79 84
50%-75% of the area
Commercial or Business Areas:
(85% Impervious) 89 92 94 95
Industrial Areas:
(72% Impervious) 81 88 91 93
Residential Areas:
Avg. Lot Avg. % Imp.
1/8 acre 65 77 85 90 92
1/4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
1 acre 20 51 68 79 84
Paved Parking, Roofs, Driveways, Etc.
98 98 98 55 98 5390
Streets and Roads:
Paved with curbs & storm sewers 98 98 98 98
Gravel 76 85 89 91
Dirt 72 82 87 69
TOTAL 0 0 0 0 0 0 100 8990

WEIGHTED CURVE NUMBER =

NOTES:

TOTAL A+ TOTAL B+ TOTAL C + TOTAL D

100

]




Costich Engineering, P.C.
217 Lake Avenue
Rochester, NY 14608

Curve Number Worksheet

EXISTING CONDITIONS 7/25/2019
DIVINITY CAMPUS (ROCHESTER, NY) CRA
E-4.B
LAND USE DESCRIPTION % A | Total % B Total % C | Total % D | Total
Cultivated Land:
Without conservation treatment 72 81 88 91
With conservation treatment 62 71 78 81
Pasture or Range Land:
Poor Condition 68 79 86 89
Fair Condition 54 70 80 85
Good Condition 39 61 74 80
Meadow:
Good Condition 30 58 71 78
Woods or Forest Land:
Thin Stand, Poor Cover, No Mulch 45 66 77 83
Fair Condition 25 55 70 77
Open Spaces (lawns, parks, etc.)
Good Condition with grass cover on 39 61 74 45 80 | 3600
75% or more of the area
Fair Condition with grass cover on 49 69 79 84
50%-75% of the area
Commercial or Business Areas:
(85% Impervious) 89 92 94 95
Industrial Areas:
(72% Impervious) 81 88 91 93
Residential Areas:
Avg. Lot Avg. % Imp.
1/8 acre 65 77 85 90 92
1/4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
1 acre 20 51 68 79 84
Paved Parking, Roofs, Driveways, Etc.
98 98 98 55 98 5390
Streets and Roads:
Paved with curbs & storm sewers 98 98 98 98
Gravel 76 85 89 91
Dirt 72 82 87 69
TOTAL 0 0 0 0 0 0 100 8990

WEIGHTED CURVE NUMBER =

TOTAL A+ TOTAL B+ TOTAL C + TOTAL D

NOTES:

100

]




Costich Engineering, P.C.
217 Lake Ave.
Rochester, NY 14608

Time of Concentration Worksheet

EXISTING CONDITIONS 7/25/2019
DIVINITY CAMPUS (ROCHESTER, NY) CRA
E-1
|SHEET FLOW (Applicable to Tc only)
Segment ID A-B
1. Surface Description (table 3-1) .......c.ooiiiiiiiiiiii e Grass
2. Mannings Roughness Coefficient, n (table 3-1) .............cooiiiiiii. 0.24
3. Flow Length, L (total L<300") .....ouiniieiiieii e ft 95
4. Two-year 24-hour rainfall, P, ... in 2.15
5. Land SlOPe, S «.ninetiti et ft/ft 0.03
B 0.007 (nL)"® Compute Tp...ovvvveeeennn.. hr|  0.237 0237 |
6. T,= —
P, s
[SHALLOW CONCENTRATED FLOW |
Segment ID B-C C-D
7. Surface Description (paved or unpaved) .........ccoeveiiiiiiiiiiiiiiiiieee, Paved Unpaved
8. Flow Length, L ... ft 143 400
9. Watercourse SIOPE, S . .uueuenteninit ettt e ft/ft 0.03 0.067
10. Average Velocity, V (figure 3-1) ....oouiriiiii e ft/s 2.5 1.8
1. T,= L Compute T ....ovveeenennnnt. hr 0.016 0.062 0.078 |
3600 V
[CHANNEL FLOW |
Segment ID
12. Cross Sectional FIOW Area, @ ..........ccoiieiiiiiiiii e ft
13, Wetted Perimeter, Py - «eeueeneneneeii e ft
14. Hydraulic Radius, 1= a/Py «oeoveniniieitiiee e ft
15. Channel SIOPe, S .....vuininiiii i ft/ft
16. Manning's Roughness Coefficient, n ..............cooioiiiiiiiiiiiiiiiiiin,
17. V=149 12 81 2)m o, fi/s
18. Flow Length, L ... ft
19, T, = L Compute Ty ..., hr 0.000 |
3600 V
20. Watershed or subarea T, or T, (add in steps 6, 11, and 19) ..o hr

NOTES:

18.86



Costich Engineering, P.C. Time of Concentration Worksheet
217 Lake Ave.
Rochester, NY 14608

EXISTING CONDITIONS 7/25/2019
DIVINITY CAMPUS (ROCHESTER, NY) CRA
E-2
|SHEET FLOW (Applicable to Tc only)
Segment ID A-B B-C
1. Surface Description (table 3-1) .......c.ooiiiiiiiiiiii e Grass Woods
2. Mannings Roughness Coefficient, n (table 3-1) .............cooiiiiiii. 0.24 0.4
3. Flow Length, L (total L<300") .....ouiniieiiieii e ft 40 60
4. Two-year 24-hour rainfall, P, ... in 2.15 2.15
5. Land SlOPe, S «.ninetiti et ft/ft 0.05 0.42
B 0.007 (nL)"® Compute Tp...ovvvveeeennn.. hr|  0.097 0.086 0182 |
6. T,= —
P, s
[SHALLOW CONCENTRATED FLOW |
Segment ID C-D
7. Surface Description (paved or unpaved) .........ccoeveiiiiiiiiiiiiiiiiieee, UnPaved
8. Flow Length, L ... ft 50
9. Watercourse SIOPE, S . .uueuenteninit ettt e ft/ft 0.34
10. Average Velocity, V (figure 3-1) ....oouiriiiii e ft/s 2.7
T, L Compute Ty .....occrvnen. hr|  0.005 0.005 |
3600 V
[CHANNEL FLOW |
Segment ID
12. Cross Sectional FIOW Area, @ ..........ccoiieiiiiiiiii e ft
13, Wetted Perimeter, Py - «eeueeneneneeii e ft
14. Hydraulic Radius, 1= a/Py «oeoveniniieitiiee e ft
15. Channel SIOPe, S .....vuininiiii i ft/ft
16. Manning's Roughness Coefficient, n ..............cooioiiiiiiiiiiiiiiiiiin,
17. V=149 12 81 2)m o, fi/s
18. Flow Length, L ... ft
19, T, = L Compute Ty ..., hr 0.000 |
3600 V
20. Watershed or subarea T, or T, (add in steps 6, 11, and 19) ..o hr

min 11.26

NOTES:



Costich Engineering, P.C. Time of Concentration Worksheet
217 Lake Ave.
Rochester, NY 14608

EXISTING CONDITIONS 7/25/2019
DIVINITY CAMPUS (ROCHESTER, NY) CRA
E-3
|SHEET FLOW (Applicable to Tc only)
Segment ID A-B B-C
1. Surface Description (table 3-1) .......c.ooiiiiiiiiiiii e Grass Woods
2. Mannings Roughness Coefficient, n (table 3-1) .............cooiiiiiii. 0.24 0.4
3. Flow Length, L (total L<300") .....ouiniieiiieii e ft 60 40
4. Two-year 24-hour rainfall, P, ... in 2.15 2.15
5. Land SlOPe, S «.ninetiti et ft/ft 0.15 0.25
B 0.007 (nL)"® Compute Tp...ovvvveeeennn.. hr|  0.086 0.076 0163 |
6. T,= —
P, s
[SHALLOW CONCENTRATED FLOW |
Segment ID C-D
7. Surface Description (paved or unpaved) .........ccoeveiiiiiiiiiiiiiiiiieee, UnPaved
8. Flow Length, L ... ft 54
9. Watercourse SIOPE, S . .uueuenteninit ettt e ft/ft 03
10. Average Velocity, V (figure 3-1) ....oouiriiiii e ft/s 2.6
T, L Compute Ty .....occrvnen. hr|  0.006 0.006 |
3600 V
[CHANNEL FLOW |
Segment ID
12. Cross Sectional FIOW Area, @ ..........ccoiieiiiiiiiii e ft
13, Wetted Perimeter, Py - «eeueeneneneeii e ft
14. Hydraulic Radius, 1= a/Py «oeoveniniieitiiee e ft
15. Channel SIOPe, S .....vuininiiii i ft/ft
16. Manning's Roughness Coefficient, n ..............cooioiiiiiiiiiiiiiiiiiin,
17. V=149 12 81 2)m o, fi/s
18. Flow Length, L ... ft
19, T, = L Compute Ty ..., hr 0.000 |
3600 V
20. Watershed or subarea T, or T, (add in steps 6, 11, and 19) ..o hr

min 10.10

NOTES:



Costich Engineering, P.C.
217 Lake Ave.
Rochester, NY 14608

Time of Concentration Worksheet

EXISTING CONDITIONS 7/25/2019
DIVINITY CAMPUS (ROCHESTER, NY) CRA
E-4.A
|SHEET FLOW (Applicable to Tc only)
Segment ID A-B
1. Surface Description (table 3-1) .......c.ooiiiiiiiiiiii e Grass
2. Mannings Roughness Coefficient, n (table 3-1) .............cooiiiiiii. 0.24
3. Flow Length, L (total L<300") .....ouiniieiiieii e ft 88
4. Two-year 24-hour rainfall, P, ... in 2.15
5. Land SlOPe, S «.ninetiti et ft/ft 0.05
B 0.007 (nL)"® Compute Tp...ovvvveeeennn.. hr|  0.182 0182 |
6. T,= —
P, s
[SHALLOW CONCENTRATED FLOW |
Segment ID B-C C-D
7. Surface Description (paved or unpaved) .........ccoeveiiiiiiiiiiiiiiiiieee, Paved Unpaved
8. Flow Length, L ... ft 33 78
9. Watercourse SIOPE, S . .uueuenteninit ettt e ft/ft 0.025 0.09
10. Average Velocity, V (figure 3-1) ....oouiriiiii e ft/s 3.4 2.1
1. T, = L Compute T ....ovveeenennnnt. hr 0.020 0.020 0.040 |
3600 V
[CHANNEL FLOW |
Segment ID
12. Cross Sectional FIOW Area, @ ..........ccoiieiiiiiiiii e ft
13, Wetted Perimeter, Py - «eeueeneneneeii e ft
14. Hydraulic Radius, 1= a/Py «oeoveniniieitiiee e ft
15. Channel SIOPe, S .....vuininiiii i ft/ft
16. Manning's Roughness Coefficient, n ..............cooioiiiiiiiiiiiiiiiiiin,
17. V=149 12 81 2)m o, fi/s
18. Flow Length, L ... ft
19, T, = L Compute Ty ..., hr 0.000 |
3600 V
20. Watershed or subarea T, or T, (add in steps 6, 11, and 19) ..o hr
min 13.29

NOTES:



Costich Engineering, P.C.
217 Lake Ave.
Rochester, NY 14608

EXISTING CONDITIONS
DIVINITY CAMPUS (ROCHESTER, NY)

Time of Concentration Worksheet

7/25/2019
CRA

E-4.B
|SHEET FLOW (Applicable to Tc only)
Segment ID A-B
1. Surface Description (table 3-1) .......c.ooiiiiiiiiiiii e Unpaved
2. Mannings Roughness Coefficient, n (table 3-1) .............cooiiiiiii. 0.24
3. Flow Length, L (total L<300") .....ouiniieiiieii e ft 100
4. Two-year 24-hour rainfall, P, ... in 2.15
5. Land SlOPe, S «.ninetiti et ft/ft 0.07
B 0.007 (nL)"® Compute Tp...ovvvveeeennn.. hr]  0.176 0176 |
6. T,= —
P, s
[SHALLOW CONCENTRATED FLOW |
Segment ID C-D
7. Surface Description (paved or unpaved) .........ccoeveiiiiiiiiiiiiiiiiieee, UnPaved
8. Flow Length, L ... ft 143
9. Watercourse SIOPE, S . .uueuenteninit ettt e ft/ft 0.13
10. Average Velocity, V (figure 3-1) ....oouiriiiii e ft/s 2.5
T, L Compute Ty .....occrvnen. hr|  0.016 0.016 |
3600 V
[CHANNEL FLOW |
Segment ID
12. Cross Sectional FIOW Area, @ ..........ccoiieiiiiiiiii e ft
13, Wetted Perimeter, Py - «eeueeneneneeii e ft
14. Hydraulic Radius, 1= a/Py «oeoveniniieitiiee e ft
15. Channel SIOPe, S .....vuininiiii i ft/ft
16. Manning's Roughness Coefficient, n ..............cooioiiiiiiiiiiiiiiiiiin,
17. V=149 12 81 2)m o, fi/s
18. Flow Length, L ... ft
19, T, = L Compute Ty ..., hr 0.000 |
3600 V
20. Watershed or subarea T, or T, (add in steps 6, 11, and 19) ..o hr
min 11.50

NOTES:
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APPENDIX III

« DEVELOPED DRAINAGE AREA MAP
* STORMWATER ATTENUATION SCENARIO EXHIBITS
e CONCEPTUAL STORMWATER DESIGN SUMMARY
CALCULATONS
« DEVELOPED HYDROCAD ROUTING REPORT
« DEVELOPOPED SCS CALCULATIONS
* WQyv, RRv & CPv CALCULATIONS
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Project No. 6702
July 25, 2019
Page 1

DIVINITY CAMPUS
CITY OF ROCHESTER, NEW YORK

CONCEPTUAL STORMWATER ANALYSIS

SITE DATA:

Total Drainage Area Evaluated for Stormwater Attenuation in Pond = 9.13 acres
Site Soils = Urban (UB) - HSG D

Area Evaluated For Required Water Quality & Runoff Reduction Volumes:

Impervious Cover Pervious Cover
Existing: 2.23 acres 3.08 acres
Developed: 3.18 acres 2.13 acres

New Impervious Cover = 0.95 acres

RUNOFF REDUCTION & WATER QUALITY VOLUME:

Water Quality Volume:
* Calculated For Redevelopment
* To Treat 100% of New Impervious Cover (0.95 acres) & 25% of Existing
Impervious Cover To Be Disturbed (2.23 acres)
Required Water Quality Volume = 0.1193 ac-ft = 5,199 CF
Runoff Reduction Volume:
* 100% HSGD - S=10.20
Minimum Runoff Reduction Volume = 0.0150 ac-ft = 655 CF

Filter Bed Sizing:

* To Treat wQv Req. = 8,665 SF
¢ To Treat RRv Min = 1,092 SF



Project No. 6702
July 25, 2019
Page 1

PEAK FLOW ATTENUATION STORAGE:

*See Drainage Area Exhibits For Reference

Existing Conditions:

e Area=9.13 acres
e 100- Year Storm Total Rainfall Volume
0 Volume of Runoff = 2.753 ac-ft = 119,920 CF

Developed Conditions:
* Area=9.13 acres
* 100- Year Storm Total Rainfall Volume
0 Volume of Runoff = 2.950 ac-ft = 128,502 CF
Storage Required To Attenuate Stormwater:
+ Difference in Runoff From Existing To Developed Conditions

* Storage Required (100-Year Storm) = 128,502 CF - 119,920 CF
= 8,582 CF



Project No. 6702
July 25, 2019
Page 1

Stormwater Storage & Attenuation:

1. Stormwater Management Facility (Pond)
* To Attenuate Stormwater & Provide Water Quality Volumes

Summary of Volumes Required:

Stormwater Attenuation:
» Storage Required: 8,582 CF = 0.197 ac-ft

Water Quality Volume:
* Required after RRv Reductions = 4,544 CF = 0.104 ac-ft

Total Storage Required:
* Required Storage =13,126 CF =0.301 ac-ft

Scenario No. 01: Stormwater Management Facility (Pond)

Stormwater Management Facility (Pond):
* Required Storage = 13,126 CF = 0.301 ac-ft
* Depth of Pond =4’
e Surface Area of Pond = 3,282 SF = 0.075 acres
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Routing Diagram for Developed -with conecpetual grading
Prepared by {enter your company name here}, Printed 7/24/2019
HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC




Developed -with conecpetual grading

Prepared by {enter your company name here} Printed 7/24/2019
HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 2

Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)

2.510 88 (DA-1)

1.520 77 (DA-2)

0.840 79 (DA-3)

1.340 93 (DA-4.A)
1.640 95 (DA-4.B)
1.280 92 (DA-5)

9130 88 TOTAL AREA




Developed -with conecpetual grading Type Il 24-hr 1 Year Rainfall=1.84"

Prepared by {enter your company name here} Printed 7/24/2019
HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 3

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentDA-1: Runoff Area=2.510 ac 0.00% Impervious Runoff Depth>0.83"
Tc=17.4 min CN=88 Runoff=2.50 cfs 0.174 af

SubcatchmentDA-2: Runoff Area=1.520 ac 0.00% Impervious Runoff Depth>0.36"
Tc=11.3 min CN=77 Runoff=0.70 cfs 0.046 af

SubcatchmentDA-3: Runoff Area=0.840 ac 0.00% Impervious Runoff Depth>0.43"
Tc=9.3 min CN=79 Runoff=0.52 cfs 0.030 af

SubcatchmentDA-4.A: Runoff Area=1.340 ac 0.00% Impervious Runoff Depth>1.17"
Tc=5.0 min  CN=93 Runoff=2.76 cfs 0.130 af

SubcatchmentDA-4.B: Runoff Area=1.640 ac 0.00% Impervious Runoff Depth>1.33"
Tc=5.0 min CN=95 Runoff=3.74 cfs 0.182 af

SubcatchmentDA-5: Runoff Area=1.280 ac 0.00% Impervious Runoff Depth>1.09"
Tc=5.0 min CN=92 Runoff=2.49 cfs 0.117 af

Link 4L: Whole Site Inflow=11.21 cfs 0.679 af
Primary=11.21 cfs 0.679 af

Link DP-1: Inflow=3.12 cfs 0.221 af
Primary=3.12 cfs 0.221 af

Link DP-2: Inflow=8.99 cfs 0.429 af
Primary=8.99 cfs 0.429 af

Link DP-3: Inflow=0.52 cfs 0.030 af
Primary=0.52 cfs 0.030 af

Total Runoff Area =9.130 ac Runoff Volume = 0.679 af Average Runoff Depth = 0.89"
100.00% Pervious =9.130 ac  0.00% Impervious = 0.000 ac



Developed -with conecpetual grading
Prepared by {enter your company name here}

Type Il 24-hr 1 Year Rainfall=1.84"
Printed 7/24/2019

HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 4
Summary for Subcatchment DA-1:

Runoff = 250cfs @ 12.10 hrs, Volume= 0.174 af, Depth> 0.83"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 Year Rainfall=1.84"

Area (ac) CN Description
* 2510 88

2.510 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
174 Direct Entry,
Subcatchment DA-1:

Hydrograph
iiiiiiiiiiiiiiiiiiiiiiii
| | | | | | | | 2.50 cfs | | | | | | | | | | |
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Developed -with conecpetual grading Type Il 24-hr 1 Year Rainfall=1.84"

Prepared by {enter your company name here} Printed 7/24/2019
HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment DA-2:

Runoff = 0.70 cfs @ 12.05 hrs, Volume= 0.046 af, Depth> 0.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 Year Rainfall=1.84"

Area (ac) CN Description
* 1.520 77

1.520 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.3 Direct Entry,
Subcatchment DA-2:
Hydrograph
os{ || [
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Developed -with conecpetual grading Type Il 24-hr 1 Year Rainfall=1.84"

Prepared by {enter your company name here} Printed 7/24/2019
HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment DA-3:

Runoff = 0.52 cfs @ 12.02 hrs, Volume= 0.030 af, Depth> 0.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 Year Rainfall=1.84"

Area (ac) CN Description
* 0.840 79

0.840 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.3 Direct Entry,

Subcatchment DA-3:

Hydrograph
oss{ |
os{ | Typell24-hr @@
ws| | 1Year Rainfall=1.84" |}
»+] | Runoff Area=0.840ac ||
.| | Runoff Volume=0.030aff [
§ o] | Runoff Depth>0.43" ||
£ 0] | TE=9.3 min B
oo @l
s | B
2 N N ~ W
ool | B,
» Wz2222222272222777227227: 7

0123456789101112131415161718192021222324
Time (hours)



Developed -with conecpetual grading
Prepared by {enter your company name here}

HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC

Type Il 24-hr 1 Year Rainfall=1.84"
Printed 7/24/2019
Page 7

Summary for Subcatchment DA-4.A:

Runoff =

276 cfs@ 11.95 hrs, Volume=

0.130 af, Depth> 1.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr 1 Year Rainfall=1.84"

Area (ac) CN Description
* 1.340 93
1.340 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment DA-4.A:
Hydrograph
S| [y
T R R A A A - R
[ :::::Typell24hr
I 1YearRa|nfa||-r1 84"
,,},,,RunoffArea—fl 340 ac
{1 || RunoffVolume=0.130 af
€4 || Runoff Depth>1.17"
&0 B Te=5.0min
i ¥ cnN=3
G T T T T T T T

o 1 2 3 4 5 6 7 8 9

T T
10 M1

'I/'/"'I/'/"'I/""I""'I/""I/"'
12 13 14 15 16 17

Time (hours)
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Developed -with conecpetual grading
Prepared by {enter your company name here}

Type Il 24-hr 1 Year Rainfall=1.84"
Printed 7/24/2019

HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 8
Summary for Subcatchment DA-4.B:
Runoff = 3.74 cfs @ 11.95 hrs, Volume= 0.182 af, Depth> 1.33"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 Year Rainfall=1.84"
Area (ac) CN Description
* 1.640 95
1.640 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment DA-4.B:
Hydrograph
4__11111111111'3;74?‘11111““‘
:::::::::::::::::Typell24hr
Il W 1YearRainfall=1.84"
1 || Runoff Area=1.640 ac
||| RunoffVolume=0.182 af
s ,,L,,L,RunoffDepth>1 33:',',
o2 | L L P
2 B I ~ Te=5.0 min
R A - CN=95
T A A A A
%0 1 2 3 4 5 6 7 8 9 do M o M5 1415 6 a7 18 19 20 21 2 23 24

Time (hours)



Developed -with conecpetual grading
Prepared by {enter your company name here}

Type Il 24-hr 1 Year Rainfall=1.84"
Printed 7/24/2019

HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 9
Summary for Subcatchment DA-5:
Runoff = 249 cfs @ 11.96 hrs, Volume= 0.117 af, Depth> 1.09"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 Year Rainfall=1.84"
Area (ac) CN Description
* 1.280 92
1.280 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment DA-5:
Hydrograph
333333333333333333333333
T R A - R U : L
[ AR Typell24hr
| K 1YearRainfall=1.84"
2 || Runoff Area=1.280 ac
|| RunoffVolume=0.117 af
g [ Runoff Depth>1.09"
3 I R R N S
- N O R - Tc=5.0 min
S - CN=92 |
0 % é é éll é EIS ; Eli 9 1IO 1I1 1I2 1I3 1I4 1|5 1|6 1I7 1|8 1|9 2|O 2|1 2|2 2|3 2|4

Time (hours)



1.84"

Page 10

Printed 7/24/2019

Type Il 24-hr 1 Year Rainfall

Summary for Link 4L: Whole Site

HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC

Developed -with conecpetual grading
Prepared by {enter your company name here}
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1.84"

Page 11

Printed 7/24/2019
0.0 min

for 1 Year event
0%, Lag

Type Il 24-hr 1 Year Rainfall

0.221 af, Atten

0.221 af

Link DP-1:

0.00-24.00 hrs, dt=0.05 hrs
Hydrograph

Summary for Link DP-1:

0.00% Impervious, Inflow Depth > 0.66"

3.12cfs@ 12.09 hrs, Volume
3.12cfs@ 12.09 hrs, Volume

4.030 ac,
Inflow, Time Span

HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC

Developed -with conecpetual grading
Prepared by {enter your company name here}

Inflow Area
Primary outflow

Inflow
Primary

A Inflow
0O Primary

A4

10 1

12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hours)

2 3 4 5 6 7 8 9

1

(sy0) moy4



1.84"

Page 12

Printed 7/24/2019

Type Il 24-hr 1 Year Rainfall

HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC

Developed -with conecpetual grading
Prepared by {enter your company name here}

Summary for Link DP-2:

for 1 Year event

0.00% Impervious, Inflow Depth > 1.21"

4.260 ac,

Inflow Area
Inflow

0.429 af

8.99cfs @ 11.95 hrs, Volume
8.99cfs @ 11.95 hrs, Volume

= 0.0 min

0%, Lag

0.429 af, Atten

Primary

Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow
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1.84"

Page 13

Printed 7/24/2019

Type Il 24-hr 1 Year Rainfall

Summary for Link DP-3:

HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC

Developed -with conecpetual grading
Prepared by {enter your company name here}
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0.00% Impervious, Inflow Depth > 0.43"

0.52cfs @ 12.02 hrs, Volume
0.52cfs @ 12.02 hrs, Volume

0.840 ac,

Inflow Area
Inflow
Primary

A Inflow
0O Primary

Link DP-3:

0.00-24.00 hrs, dt=0.05 hrs
Hydrograph

Inflow, Time Span
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Developed -with conecpetual grading Type Il 24-hr 2 Year Rainfall=2.15"

Prepared by {enter your company name here} Printed 7/24/2019
HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 14

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentDA-1: Runoff Area=2.510 ac 0.00% Impervious Runoff Depth>1.08"
Tc=17.4 min CN=88 Runoff=3.26 cfs 0.226 af

SubcatchmentDA-2: Runoff Area=1.520 ac 0.00% Impervious Runoff Depth>0.53"
Tc=11.3 min CN=77 Runoff=1.08 cfs 0.067 af

SubcatchmentDA-3: Runoff Area=0.840 ac 0.00% Impervious Runoff Depth>0.61"
Tc=9.3 min CN=79 Runoff=0.77 cfs 0.043 af

SubcatchmentDA-4.A: Runoff Area=1.340 ac 0.00% Impervious Runoff Depth>1.45"
Tc=5.0 min  CN=93 Runoff=3.39 cfs 0.162 af

SubcatchmentDA-4.B: Runoff Area=1.640 ac 0.00% Impervious Runoff Depth>1.62"
Tc=5.0 min CN=95 Runoff=4.52 cfs 0.222 af

SubcatchmentDA-5: Runoff Area=1.280 ac 0.00% Impervious Runoff Depth>1.37"
Tc=5.0 min  CN=92 Runoff=3.09 cfs 0.146 af

Link 4L: Whole Site Inflow=14.22 cfs 0.867 af
Primary=14.22 cfs 0.867 af

Link DP-1: Inflow=4.22 cfs 0.293 af
Primary=4.22 cfs 0.293 af

Link DP-2: Inflow=10.99 cfs 0.530 af
Primary=10.99 cfs 0.530 af

Link DP-3: Inflow=0.77 cfs 0.043 af
Primary=0.77 cfs 0.043 af

Total Runoff Area =9.130 ac Runoff Volume = 0.867 af Average Runoff Depth = 1.14"
100.00% Pervious =9.130 ac  0.00% Impervious = 0.000 ac



Developed -with conecpetual grading
Prepared by {enter your company name here}

HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC

Type Il 24-hr 2 Year Rainfall=2.15"
Printed 7/24/2019
Page 15

Runoff

Summary for Subcatchment DA-1:

3.26 cfs @ 12.10 hrs, Volume=

0.226 af, Depth> 1.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=2.15"

Area (ac) CN Description
* 2.510 88
2.510 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
174 Direct Entry,
Subcatchment DA-1:
Hydrograph
S S S S A S
1| Typell24<hr OO
| | 2 Year Rainfall=245* {4
| Runoff Area=2.510ac 4
| | Runoff Volume=0.226af) |
£ 21 | Runoff Depth>1.08" = S
2l | A AT A im0
g || Tex174min. f4
|| CN=88 @4
0_0'”% éééll éé;éé 10 1i 1é 13 1;1 15 16 1% 18 1é 26 2% 22 2£3 24

Time (hours)



Developed -with conecpetual grading Type Il 24-hr 2 Year Rainfall=2.15"

Prepared by {enter your company name here} Printed 7/24/2019
HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 16

Summary for Subcatchment DA-2:

Runoff = 1.08 cfs @ 12.05 hrs, Volume= 0.067 af, Depth> 0.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=2.15"

Area (ac) CN Description
* 1.520 77

1.520 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.3 Direct Entry,

Subcatchment DA-2:
Hydrograph

2 Year Rainfall=2.15"
Runoff Area=1.520 ac

) Runoff Volume=0.067
¢ || Te=11.3 min ‘
CN=77

| Runoff Depth>0.53"

Z

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)




Developed -with conecpetual grading
Prepared by {enter your company name here}

HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC

Type Il 24-hr 2 Year Rainfall=2.15"
Printed 7/24/2019
Page 17

Summary for Subcatchment DA-3:

Runoff

0.77 cfs @ 12.02 hrs, Volume=

0.043 af, Depth> 0.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr 2 Year Rainfall=2.15"

Area (ac) CN Description
* 0.840 79

0.840 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

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

9.3 Direct Entry,

Subcatchment DA-3:
Hydrograph
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| | Runoff Volume=0.043aff

§ 0| | Runoff Depth>0.61" ||
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Developed -with conecpetual grading
Prepared by {enter your company name here}

HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC

Type Il 24-hr 2 Year Rainfall=2.15"
Printed 7/24/2019
Page 18

Summary for Subcatchment DA-4.A:

Runoff

3.39cfs @ 11.95 hrs, Volume=

0.162 af, Depth> 1.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr 2 Year Rainfall=2.15"

Area (ac) CN Description
* 1.340 93
1.340 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment DA-4.A:

Hydrograph
B
S S RS O T S N S R A
| ”:”:”:m:mzﬁTypﬁeflfl?fh!'”
S Y 7 2YearRa|nfaI|-r215"
| I R A A | RunoffArea—1 340ac
1 Runoff Volume=0.162 af

P o o ”Rfl]fnf(f)'fff DeidthS‘i*A*S"‘”
&y B Te=5.0min
- #l  cN=3
A
0 1 2 3 4 5 & 7 8 "é'"'1'6"'1'{"'1'5/"'1'5/"'1'4"'1'5"H'é"'1'%"'1'5"'1'5"'2'6"'2‘1’"'2'2'"'2'3'"'221

Time (hours)



Developed -with conecpetual grading Type Il 24-hr 2 Year Rainfall=2.15"

Prepared by {enter your company name here} Printed 7/24/2019
HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 19

Summary for Subcatchment DA-4.B:

Runoff = 452 cfs @ 11.95 hrs, Volume= 0.222 af, Depth> 1.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 Year Rainfall=2.15"

Area (ac) CN Description
* 1.640 95

1.640 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment DA-4.B:

Hydrograph
5'_’111111111111111111111113
[ B -7 A !
([ Tf1 Typel2ar
41 |4  2YearRainfall=2.15" |
1l || Runoff Area=1.640 ac
11 || RunoffVolume=0.222af
£l || RunoffDepth>1.62"
sy B Te=50min |
TP | HHGN#%

LS LR LR LR """""""""I/'"'I/'"'I"""I/'/"'I/',"'I/'"'I""'I/""I/""I""I'"'I""I""I""I""I
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



Developed -with conecpetual grading

Prepared by {enter your company name here}
HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC

Type Il 24-hr 2 Year Rainfall=2.15"
Printed 7/24/2019

Page 20

Summary for Subcatchment DA-5:

Runoff

3.09cfs @ 11.95 hrs, Volume=

0.146 af, Depth> 1.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr 2 Year Rainfall=2.15"

Area (ac) CN Description
* 1.280 92
1.280 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment DA-5:
Hydrograph
333333333333333333333333
5 S DU U SR PN SR U N - - U S U U U U U N N
< :::::Typell24hr
| ] 2YearRa|nfa||-r215"
Il Runoff Area=1.280 ac
1l || Runoff Volume=0.146 af
€4 §|  Runoff Depth>1.37"
&0 Te=5.0min
| R S A I . CN=92 |
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Page 21

Printed 7/24/2019

Type Il 24-hr 2 Year Rainfall

HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC

Developed -with conecpetual grading
Prepared by {enter your company name here}

Summary for Link 4L: Whole Site

for 2 Year event

0.867 af

0.00% Impervious, Inflow Depth > 1.14"

9.130 ac,
14.22 cfs @ 11.97 hrs, Volume

Inflow Area
Inflow

= 0.0 min

= 0%, Lag

0.867 af, Atten

14.22 cfs @ 11.97 hrs, Volume

Primary

Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow

Link 4L: Whole Site

Hydrograph

H Inflow

0O Primary

14.22 cfs

14.22 cfs

—-— - = = o -

(sy0) moy4

22 23 24

12 13 14 15 16 17 18 19 20 21

8 9 10 M

7

Time (hours)



2.15"

Page 22

Printed 7/24/2019
0.0 min

0%, Lag

for 2 Year event

Type Il 24-hr 2 Year Rainfall

0.293 af
0.293 af, Atten

Link DP-1:

0.00-24.00 hrs, dt=0.05 hrs
Hydrograph

Summary for Link DP-1:

0.00% Impervious, Inflow Depth > 0.87"

4.22 cfs @ 12.08 hrs, Volume
422 cfs @ 12.08 hrs, Volume

4.030 ac,
Inflow, Time Span

HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC

Developed -with conecpetual grading
Prepared by {enter your company name here}

Inflow Area
Primary outflow

Inflow
Primary

A Inflow
0O Primary

12 13 14 15 16 17 18 19 20 21 22 23 24
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Page 23

Printed 7/24/2019
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentDA-1: Runoff Area=2.510 ac 0.00% Impervious Runoff Depth>1.89"
Tc=17.4 min CN=88 Runoff=5.68 cfs 0.396 af

SubcatchmentDA-2: Runoff Area=1.520 ac 0.00% Impervious Runoff Depth>1.13"
Tc=11.3 min CN=77 Runoff=2.47 cfs 0.143 af

SubcatchmentDA-3: Runoff Area=0.840 ac 0.00% Impervious Runoff Depth>1.25"
Tc=9.3 min CN=79 Runoff=1.63 cfs 0.088 af

SubcatchmentDA-4.A: Runoff Area=1.340 ac 0.00% Impervious Runoff Depth>2.34"
Tc=5.0 min CN=93 Runoff=5.31 cfs 0.261 af

SubcatchmentDA-4.B: Runoff Area=1.640 ac 0.00% Impervious Runoff Depth>2.54"
Tc=5.0 min CN=95 Runoff=6.85 cfs 0.347 af

SubcatchmentDA-5: Runoff Area=1.280 ac 0.00% Impervious Runoff Depth>2.24"
Tc=5.0 min CN=92 Runoff=4.92 cfs 0.239 af

Link 4L: Whole Site Inflow=23.77 cfs 1.473 af
Primary=23.77 cfs 1.473 af

Link DP-1: Inflow=7.90 cfs 0.539 af
Primary=7.90 cfs 0.539 af

Link DP-2: Inflow=17.08 cfs 0.847 af
Primary=17.08 cfs 0.847 af

Link DP-3: Inflow=1.63 cfs 0.088 af
Primary=1.63 cfs 0.088 af

Total Runoff Area =9.130 ac Runoff Volume = 1.473 af Average Runoff Depth = 1.94"
100.00% Pervious =9.130 ac  0.00% Impervious = 0.000 ac



Developed -with conecpetual grading Type Il 24-hr 10 Year Rainfall=3.09"

Prepared by {enter your company name here} Printed 7/24/2019
HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 26

Summary for Subcatchment DA-1:

Runoff = 5.68 cfs @ 12.10 hrs, Volume= 0.396 af, Depth> 1.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Rainfall=3.09"

Area (ac) CN Description
* 2.510 88

2.510 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
17.4 Direct Entry,

Subcatchment DA-1:

Hydrograph
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Summary for Subcatchment DA-2:

Runoff = 247 cfs @ 12.04 hrs, Volume= 0.143 af, Depth> 1.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Rainfall=3.09"

Area (ac) CN Description
* 1.520 77

1.520 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.3 Direct Entry,

Subcatchment DA-2:
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Summary for Subcatchment DA-3:

Runoff = 1.63cfs@ 12.01 hrs, Volume= 0.088 af, Depth> 1.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Rainfall=3.09"

Area (ac) CN Description
* 0.840 79

0.840 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.3 Direct Entry,

Subcatchment DA-3:

Hydrograph
N o
o mE=El o
Typell24-hr [} o
10 Year Rainfall=3.09" o o
Runoff Area=0.840 ac o o
Runoff Volume=0.088 af | | o

Flow (cfs)

L L S I I L B L L I I B S I L L IS LS I LIS LS L L LR
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



Developed -with conecpetual grading Type Il 24-hr 10 Year Rainfall=3.09"

Prepared by {enter your company name here} Printed 7/24/2019
HydroCAD® 10.00-20 s/n 08278 © 2017 HydroCAD Software Solutions LLC Page 29

Summary for Subcatchment DA-4.A:

Runoff = 531cfs@ 11.95 hrs, Volume= 0.261 af, Depth> 2.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Rainfall=3.09"

Area (ac) CN Description
* 1.340 93

1.340 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment DA-4.A:

Hydrograph
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Summary for Subcatchment DA-4.B:

Runoff = 6.85cfs @ 11.95 hrs, Volume= 0.347 af, Depth> 2.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Rainfall=3.09"

Area (ac) CN Description
* 1.640 95

1.640 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment DA-4.B:
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Summary for Subcatchment DA-5:

Runoff = 492 cfs@ 11.95 hrs, Volume= 0.239 af, Depth> 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 Year Rainfall=3.09"

Area (ac) CN Description
* 1.280 92

1.280 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment DA-5:

Hydrograph
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Summary for Link 4L: Whole Site

for 10 Year event

1.473 af

0.00% Impervious, Inflow Depth > 1.94"

9.130 ac,
23.77 cfs @ 11.97 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag=

= 1.473 af, Atten

23.77 cfs @ 11.97 hrs, Volume

Primary

Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow

Link 4L: Whole Site
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Summary for Link DP-3:
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0.00% Impervious, Inflow Depth > 1.25"

1.63cfs@ 12.01 hrs, Volume

0.840 ac,
1.63cfs@ 12.01 hrs, Volume

Inflow Area
Inflow
Primary

Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow

Link DP-3:
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentDA-1: Runoff Area=2.510 ac 0.00% Impervious Runoff Depth>3.86"
Tc=17.4 min CN=88 Runoff=11.30 cfs 0.806 af

SubcatchmentDA-2: Runoff Area=1.520 ac 0.00% Impervious Runoff Depth>2.79"
Tc=11.3 min CN=77 Runoff=6.17 cfs 0.354 af

SubcatchmentDA-3: Runoff Area=0.840 ac 0.00% Impervious Runoff Depth>2.98"
Tc=9.3 min CN=79 Runoff=3.88 cfs 0.208 af

SubcatchmentDA-4.A: Runoff Area=1.340 ac 0.00% Impervious Runoff Depth>4.40"
Tc=5.0 min  CN=93 Runoff=9.59 cfs 0.491 af

SubcatchmentDA-4.B: Runoff Area=1.640 ac 0.00% Impervious Runoff Depth>4.62"
Tc=5.0 min CN=95 Runoff=12.02 cfs 0.632 af

SubcatchmentDA-5: Runoff Area=1.280 ac 0.00% Impervious Runoff Depth>4.29"
Tc=5.0 min  CN=92 Runoff=9.03 cfs 0.458 af

Link 4L: Whole Site Inflow=46.22 cfs 2.950 af
Primary=46.22 cfs 2.950 af

Link DP-1: Inflow=16.93 cfs 1.160 af
Primary=16.93 cfs 1.160 af

Link DP-2: Inflow=30.64 cfs 1.581 af
Primary=30.64 cfs 1.581 af

Link DP-3: Inflow=3.88 cfs 0.208 af
Primary=3.88 cfs 0.208 af

Total Runoff Area = 9.130 ac Runoff Volume = 2.950 af Average Runoff Depth = 3.88"
100.00% Pervious =9.130 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment DA-1:

Runoff = 11.30 cfs @ 12.09 hrs, Volume= 0.806 af, Depth> 3.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Rainfall=5.21"

Area (ac) CN Description
* 2.510 88

2.510 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
17.4 Direct Entry,

Subcatchment DA-1:

Hydrograph

« | Typell24sr (]
of | 100 Year Rainfall=5.21" |
*I | Runoff Area=2.510ac (,
*J | Runoff Volume=0.806af || |
£ || RunoffDepth>3.86" 4
¢ ° | Te=17.4 min
Jlcn=88 0

q91 0 I R R R
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Summary for Subcatchment DA-2:

Runoff = 6.17 cfs @ 12.03 hrs, Volume= 0.354 af, Depth> 2.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Rainfall=5.21"

Area (ac) CN Description
* 1.520 77

1.520 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.3 Direct Entry,

Subcatchment DA-2:

Hydrograph

:1iiiiiiiiiiiiiiiiiiiiiii
Type||24
! 3,,100,)(@@[,R,au,nfa,llr,5,21';
°l | Runoff Area=1.520 ac I

|| Runoff volume=0.354aff |

t ‘| | RunoffDepth>279" I/

¢ of| Te=M3min |
[leNs ®»
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Summary for Subcatchment DA-3:

Runoff = 3.88cfs @ 12.01 hrs, Volume= 0.208 af, Depth> 2.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Rainfall=5.21"

Area (ac) CN Description
* 0.840 79

0.840 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.3 Direct Entry,

Subcatchment DA-3:
Hydrograph

Flow (cfs)

--------------------------------|----|----|----|'-'---|’-/---|’-/---|’----|'-'---|’----|’----|'----|’----|’----|’----|'----|----|
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Summary for Subcatchment DA-4.A:

Runoff = 9.59 cfs @ 11.95 hrs, Volume= 0.491 af, Depth> 4.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Rainfall=5.21"

Area (ac) CN Description
* 1.340 93

1.340 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment DA-4.A:
Hydrograph

et i I %~+~+~~i~~~wTypeH+24|1r
I 777—/7747100YearRamfall-r52
,,,,,,,,, Runoff Area=1.340 ac

R J ,,Runoff Volume=0.491 af

Flow (cfs)

"""""""""""""""'I""I/'"'I"""I/'/"'I/'/'"I/'/"'I"""I/""I/""I/'"'I""'I'"'I""I""I""I""I
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Time (hours)
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Summary for Subcatchment DA-4.B:

Runoff = 12.02cfs @ 11.95 hrs, Volume= 0.632 af, Depth> 4.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Rainfall=5.21"

Area (ac) CN Description
* 1.640 95

1.640 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment DA-4.B:

Hydrograph

S| (R
11y EEE T e
At Typeli24-hr
”‘; b aeqe g I ---100 Year Ramfall-rsz
4l || RunoffArea=t.640ac
Al || RunoffVolume=0.632 af
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Summary for Subcatchment DA-5:

Runoff = 9.03cfs @ 11.95 hrs, Volume= 0.458 af, Depth> 4.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 Year Rainfall=5.21"

Area (ac) CN Description
* 1.280 92

1.280 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment DA-5:

Hydrograph
o TF]  Typell24-hr
| | 100 YearRainfall=5.21"
A1 0 - Runoff Area=1.280 ac
dl || Runoff Volume=0.458 af

€1l || Runoff Depth>4.29"

- Tc=5.0min
.~ CN=92
A1 T
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Summary for Link 4L: Whole Site

for 100 Year event

2.950 af

0.00% Impervious, Inflow Depth > 3.88"

9.130 ac,
46.22 cfs @ 11.97 hrs, Volume

Inflow Area
Inflow

= 0.0 min

=0%, Lag

2.950 af, Atten

46.22 cfs @ 11.97 hrs, Volume

Primary

= Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow

Link 4L: Whole Site

Hydrograph
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0O Primary
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Summary for Link DP-1:
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Summary for Link DP-2:

= 0.0 min

for 100 Year event
= 0%, Lag

1.581 af, Atten

1.581 af

0.00% Impervious, Inflow Depth > 4.45"

4.260 ac,
30.64 cfs @ 11.95 hrs, Volume

30.64 cfs @ 11.95 hrs, Volume

Inflow Area
Inflow
Primary

Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow

Link DP-2:

Hydrograph

A Inflow
0O Primary
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Summary for Link DP-3:

for 100 Year event

0.00% Impervious, Inflow Depth > 2.98"

= 0.840 ac,
3.88cfs @ 12.01 hrs, Volume

Inflow Area
Inflow

0.208 af

= 0.0 min

0.208 af, Atten=0%, Lag

3.88cfs @ 12.01 hrs, Volume

Primary

Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow

Link DP-3:

Hydrograph

A Inflow
0O Primary
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Costich Engineering, P.C.
217 Lake Avenue
Rochester, NY 14608

Curve Number Worksheet

DEVELOPED CONDITIONS 7/25/2019
DIVINITY CAMPUS (ROCHESTER, NY) CRA
DA-1
LAND USE DESCRIPTION % A | Total % B Total % C | Total % D | Total
Cultivated Land:
Without conservation treatment 72 81 88 91
With conservation treatment 62 71 78 81
Pasture or Range Land:
Poor Condition 68 79 86 89
Fair Condition 54 70 80 85
Good Condition 39 61 74 80
Meadow:
Good Condition 30 58 71 78
Woods or Forest Land:
Thin Stand, Poor Cover, No Mulch 45 66 77 83
Fair Condition 25 55 70 77
Open Spaces (lawns, parks, etc.)
Good Condition with grass cover on 39 61 74 58 80 | 4640
75% or more of the area
Fair Condition with grass cover on 49 69 79 84
50%-75% of the area
Commercial or Business Areas:
(85% Impervious) 89 92 94 95
Industrial Areas:
(72% Impervious) 81 88 91 93
Residential Areas:
Avg. Lot Avg. % Imp.
1/8 acre 65 77 85 90 92
1/4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
1 acre 20 51 68 79 84
Paved Parking, Roofs, Driveways, Etc.
98 98 98 42 98 | 4116
Streets and Roads:
Paved with curbs & storm sewers 98 98 98 98
Gravel 76 85 89 91
Dirt 72 82 87 69
TOTAL 0 0 0 0 0 0 100 8756

WEIGHTED CURVE NUMBER =

TOTAL A+ TOTAL B+ TOTAL C + TOTAL D

NOTES:

100

|




Costich Engineering, P.C.
217 Lake Avenue
Rochester, NY 14608

Curve Number Worksheet

DEVELOPED CONDITIONS 7/25/2019
DIVINITY CAMPUS (ROCHESTER, NY) CRA
DA-2
LAND USE DESCRIPTION % A | Total % B Total % C | Total % D | Total
Cultivated Land:
Without conservation treatment 72 81 88 91
With conservation treatment 62 71 78 81
Pasture or Range Land:
Poor Condition 68 79 86 89
Fair Condition 54 70 80 85
Good Condition 39 61 74 80
Meadow:
Good Condition 30 58 71 78
Woods or Forest Land:
Thin Stand, Poor Cover, No Mulch 45 66 77 83
Fair Condition 25 55 70 100 77 | 7700
Open Spaces (lawns, parks, etc.)
Good Condition with grass cover on 39 61 74 80
75% or more of the area
Fair Condition with grass cover on 49 69 79 84
50%-75% of the area
Commercial or Business Areas:
(85% Impervious) 89 92 94 95
Industrial Areas:
(72% Impervious) 81 88 91 93
Residential Areas:
Avg. Lot Avg. % Imp.
1/8 acre 65 77 85 90 92
1/4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
1 acre 20 51 68 79 84
Paved Parking, Roofs, Driveways, Etc.
98 98 98 98
Streets and Roads:
Paved with curbs & storm sewers 98 98 98 98
Gravel 76 85 89 91
Dirt 72 82 87 69
TOTAL 0 0 0 0 0 0 100 7700

WEIGHTED CURVE NUMBER =

TOTAL A+ TOTAL B+ TOTAL C + TOTAL D

NOTES:

100

]




Costich Engineering, P.C.
217 Lake Avenue
Rochester, NY 14608

Curve Number Worksheet

DEVELOPED CONDITIONS 7/25/2019
DIVINITY CAMPUS (ROCHESTER, NY) CRA
DA-3
LAND USE DESCRIPTION % A | Total % B Total % C | Total % D | Total
Cultivated Land:
Without conservation treatment 72 81 88 91
With conservation treatment 62 71 78 81
Pasture or Range Land:
Poor Condition 68 79 86 89
Fair Condition 54 70 80 85
Good Condition 39 61 74 80
Meadow:
Good Condition 30 58 71 78
Woods or Forest Land:
Thin Stand, Poor Cover, No Mulch 45 66 77 83
Fair Condition 25 55 70 71 77 | 5467
Open Spaces (lawns, parks, etc.)
Good Condition with grass cover on 39 61 74 20 80 1600
75% or more of the area
Fair Condition with grass cover on 49 69 79 84
50%-75% of the area
Commercial or Business Areas:
(85% Impervious) 89 92 94 95
Industrial Areas:
(72% Impervious) 81 88 91 93
Residential Areas:
Avg. Lot Avg. % Imp.
1/8 acre 65 77 85 90 92
1/4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
1 acre 20 51 68 79 84
Paved Parking, Roofs, Driveways, Etc.
98 98 98 9 98 882
Streets and Roads:
Paved with curbs & storm sewers 98 98 98 98
Gravel 76 85 89 91
Dirt 72 82 87 69
TOTAL 0 0 0 0 0 0 100 7949

WEIGHTED CURVE NUMBER =

TOTAL A+ TOTAL B+ TOTAL C + TOTAL D

NOTES:

100

]




Costich Engineering, P.C.
217 Lake Avenue
Rochester, NY 14608

Curve Number Worksheet

DEVELOPED CONDITIONS 7/25/2019
DIVINITY CAMPUS (ROCHESTER, NY) CRA
DA-4.A
LAND USE DESCRIPTION % A | Total % B Total % C | Total % D | Total
Cultivated Land:
Without conservation treatment 72 81 88 91
With conservation treatment 62 71 78 81
Pasture or Range Land:
Poor Condition 68 79 86 89
Fair Condition 54 70 80 85
Good Condition 39 61 74 80
Meadow:
Good Condition 30 58 71 78
Woods or Forest Land:
Thin Stand, Poor Cover, No Mulch 45 66 77 83
Fair Condition 25 55 70 77
Open Spaces (lawns, parks, etc.)
Good Condition with grass cover on 39 61 74 28 80 | 2240
75% or more of the area
Fair Condition with grass cover on 49 69 79 84
50%-75% of the area
Commercial or Business Areas:
(85% Impervious) 89 92 94 95
Industrial Areas:
(72% Impervious) 81 88 91 93
Residential Areas:
Avg. Lot Avg. % Imp.
1/8 acre 65 77 85 90 92
1/4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
1 acre 20 51 68 79 84
Paved Parking, Roofs, Driveways, Etc.
98 98 98 72 98 7056
Streets and Roads:
Paved with curbs & storm sewers 98 98 98 98
Gravel 76 85 89 91
Dirt 72 82 87 69
TOTAL 0 0 0 0 0 0 100 9296

WEIGHTED CURVE NUMBER =

TOTAL A+ TOTAL B+ TOTAL C + TOTAL D

NOTES:

100

]




Costich Engineering, P.C.
217 Lake Avenue
Rochester, NY 14608

Curve Number Worksheet

DEVELOPED CONDITIONS 7/25/2019
DIVINITY CAMPUS (ROCHESTER, NY) CRA
DA-4.B
LAND USE DESCRIPTION % A | Total % B Total % C | Total % D | Total
Cultivated Land:
Without conservation treatment 72 81 88 91
With conservation treatment 62 71 78 81
Pasture or Range Land:
Poor Condition 68 79 86 89
Fair Condition 54 70 80 85
Good Condition 39 61 74 80
Meadow:
Good Condition 30 58 71 78
Woods or Forest Land:
Thin Stand, Poor Cover, No Mulch 45 66 77 83
Fair Condition 25 55 70 77
Open Spaces (lawns, parks, etc.)
Good Condition with grass cover on 39 61 74 19 80 1520
75% or more of the area
Fair Condition with grass cover on 49 69 79 84
50%-75% of the area
Commercial or Business Areas:
(85% Impervious) 89 92 94 95
Industrial Areas:
(72% Impervious) 81 88 91 93
Residential Areas:
Avg. Lot Avg. % Imp.
1/8 acre 65 77 85 90 92
1/4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
1 acre 20 51 68 79 84
Paved Parking, Roofs, Driveways, Etc.
98 98 98 81 98 7938
Streets and Roads:
Paved with curbs & storm sewers 98 98 98 98
Gravel 76 85 89 91
Dirt 72 82 87 69
TOTAL 0 0 0 0 0 0 100 9458

WEIGHTED CURVE NUMBER =

TOTAL A+ TOTAL B+ TOTAL C + TOTAL D

NOTES:

100

]




Costich Engineering, P.C.
217 Lake Avenue
Rochester, NY 14608

Curve Number Worksheet

DEVELOPED CONDITIONS 7/25/2019
DIVINITY CAMPUS (ROCHESTER, NY) CRA
DA-5
LAND USE DESCRIPTION % A | Total % B Total % C | Total % D | Total
Cultivated Land:
Without conservation treatment 72 81 88 91
With conservation treatment 62 71 78 81
Pasture or Range Land:
Poor Condition 68 79 86 89
Fair Condition 54 70 80 85
Good Condition 39 61 74 80
Meadow:
Good Condition 30 58 71 78
Woods or Forest Land:
Thin Stand, Poor Cover, No Mulch 45 66 77 83
Fair Condition 25 55 70 77
Open Spaces (lawns, parks, etc.)
Good Condition with grass cover on 39 61 74 35 80 | 2800
75% or more of the area
Fair Condition with grass cover on 49 69 79 84
50%-75% of the area
Commercial or Business Areas:
(85% Impervious) 89 92 94 95
Industrial Areas:
(72% Impervious) 81 88 91 93
Residential Areas:
Avg. Lot Avg. % Imp.
1/8 acre 65 77 85 90 92
1/4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
1 acre 20 51 68 79 84
Paved Parking, Roofs, Driveways, Etc.
98 98 98 65 98 6370
Streets and Roads:
Paved with curbs & storm sewers 98 98 98 98
Gravel 76 85 89 91
Dirt 72 82 87 69
TOTAL 0 0 0 0 0 0 100 9170

WEIGHTED CURVE NUMBER =

TOTAL A+ TOTAL B+ TOTAL C + TOTAL D

NOTES:

100

]




Costich Engineering, P.C.
217 Lake Ave.
Rochester, NY 14608

Time of Concentration Worksheet

DEVELOPED CONDITIONS 7/25/2019
DIVINITY CAMPUS (ROCHESTER, NY) CRA
DA-1
|SHEET FLOW (Applicable to Tc only)
Segment ID A-B
1. Surface Description (table 3-1) .......c.ooiiiiiiiiiii e Grass
2. Mannings Roughness Coefficient, n (table 3-1) ..o, 0.24
3. Flow Length, L (total L<300") .....ouinieiiiiii e ft 95
4. Two-year 24-hour rainfall, P, ... in 2.15
5. Land SlOPe, S «.ninetiti et ft/ft 0.03
B 0.007 (nL)"® Compute Tp...ovvvveeeennn.. hr|  0.237 0237 |
6. T,= —
P, s
[ 1
[SHALLOW CONCENTRATED FLOW |
Segment ID B-C C-D
7. Surface Description (paved or unpaved) .........ccoeveiiiiiiiiiiiiiiiiieee, Paved Unpaved
8. Flow Length, L ... ft 110 302
9. Watercourse SIOPE, S . .uueuenteninit ettt e ft/ft 0.015 0.079
10. Average Velocity, V (figure 3-1) ....oouiriiiii e ft/s 3.5 1.9
1. T, = L Compute T ....ovveeenennnnt. hr 0.009 0.044 0.053 |
3600 V
[CHANNEL FLOW |
Segment ID
12. Cross Sectional FIOW Area, @ ..........ccoiieiiiiiiiii e ft
13, Wetted Perimeter, Py - «eeueeneneneeii e ft
14. Hydraulic Radius, 1= a/Py «oeoveniniieitiiee e ft
15. Channel SIOPe, S .....vuininiiii i ft/ft
16. Manning's Roughness Coefficient, n ..............cooioiiiiiiiiiiiiiiiiiin,
17. V=149 12 81 2)m o, fi/s
18. Flow Length, L ... ft
19, T, = L Compute Ty ..., hr 0.000 |
3600 V
20. Watershed or subarea T, or T, (add in steps 6, 11, and 19) ..o hr

NOTES:

17.38



Costich Engineering, P.C.
217 Lake Ave.
Rochester, NY 14608

Time of Concentration Worksheet

DEVELOPED CONDITIONS 7/25/2019
DIVINITY CAMPUS (ROCHESTER, NY) CRA
DA-2
|SHEET FLOW (Applicable to Tc only)
Segment ID A-B B-C
1. Surface Description (table 3-1) .......c.ooiiiiiiiiiiii e Grass Woods
2. Mannings Roughness Coefficient, n (table 3-1) .............cooiiiiiii. 0.24 0.4
3. Flow Length, L (total L<300") .....ouiniieiiieii e ft 40 60
4. Two-year 24-hour rainfall, P, ... in 2.15 2.15
5. Land SlOPe, S «.ninetiti et ft/ft 0.05 0.42
B 0.007 (nL)"® Compute Tp...ovvvveeeennn.. hr|  0.097 0.086 0182 |
6. T,= —
P, s
[SHALLOW CONCENTRATED FLOW |
Segment ID C-D
7. Surface Description (paved or unpaved) .........ccoeveiiiiiiiiiiiiiiiiieee, UnPaved
8. Flow Length, L ... e ft 50
9. Watercourse SIOPE, S . ..ueueneininit ettt ft/ft 0.34
10. Average Velocity, V (figure 3-1) ....oouiniiiii e ft/s 2.7
T, L Compute Ty .....occrvnen. hr|  0.005 0.005 |
3600 V
[CHANNEL FLOW |
Segment ID
12. Cross Sectional FIOW Area, @ ..........ccoiiriiiiiiiii e ft
13, Wetted Perimeter, Py - «eeueeneneneeii e ft
14. Hydraulic Radius, 1= a/Py «oeoveniniieitiiee e ft
15. Channel SIOPe, S .....vuininiiii i ft/ft
16. Manning's Roughness Coefficient, n ..............cooioiiiiiiiiiiiiiiiiiin,
17. V=149 12 81 2)m o, fi/s
18. Flow Length, L ... ft
19, T, = L Compute Ty ..., hr 0.000 |
3600 V
20. Watershed or subarea T, or T, (add in steps 6, 11, and 19) .........ouiiiiii e hr

NOTES:

11.26



Costich Engineering, P.C.
217 Lake Ave.
Rochester, NY 14608

Time of Concentration Worksheet

DEVELOPED CONDITIONS 7/25/2019
DIVINITY CAMPUS (ROCHESTER, NY) CRA
DA-3
|SHEET FLOW (Applicable to Tc only)
Segment ID A-B B-C
1. Surface Description (table 3-1) .......c.ooiiiiiiiiiiii e Grass Woods
2. Mannings Roughness Coefficient, n (table 3-1) .............cooiiiiiii. 0.24 0.4
3. Flow Length, L (total L<300") .....ouiniieiiieii e ft 60 40
4. Two-year 24-hour rainfall, P, ... in 2.15 2.15
5. Land SlOPe, S «.ninetiti et ft/ft 0.14 0.36
B 0.007 (nL)"® Compute Tp...ovvvveeeennn.. hr|  0.089 0.066 0.155 |
6. T,= —
P, s
[SHALLOW CONCENTRATED FLOW |
Segment ID
7. Surface Description (paved or unpaved) .........ccoeveiiiiiiiiiiiiiiiiieee,
8. Flow Length, L ... e ft
9. Watercourse SIOPE, S . ..ueueneininit ettt ft/ft
10. Average Velocity, V (figure 3-1) ....oouiniiiii e ft/s
T, L Compute Ty ...vvoverreennn. hr 0.000 |
3600 V
[CHANNEL FLOW |
Segment ID
12. Cross Sectional FIOW Area, @ ..........ccoiiriiiiiiiii e ft
13, Wetted Perimeter, Py - «eeueeneneneeii e ft
14. Hydraulic Radius, 1= a/Py «oeoveniniieitiiee e ft
15. Channel SIOPe, S .....vuininiiii i ft/ft
16. Manning's Roughness Coefficient, n ..............cooioiiiiiiiiiiiiiiiiiin,
17. V=149 12 81 2)m o, fi/s
18. Flow Length, L ... ft
19, T, = L Compute Ty ..., hr 0.000 |
3600 V
20. Watershed or subarea T, or T, (add in steps 6, 11, and 19) ... ..o e hr

NOTES:

9.27



Table 3-k Ruughness coefficienls {3annings n) for
———— sheet fiorw
Surface doscrition HES
Sk saerTies (Lo pote, msphiail,
arovad, or hare soi (hO114
Failow {owe eesidue). XS]
Cultivaled soil
Tegidue cover ZR L (L6
Remsidue eoser 22008 (17
ShowT grss pwirie e (L15 |
Pense