Sullivan Engineering Group, LLC

Civil Engineers & Land Development Consultants

February 23, 2023

Town of Reading
Conservation Commission

Re: Small Lane Extension, Reading
Drainage Design

This drainage study was conducted for the proposed roadway extension of Small Lane to access two new house lots.
The drainage study is limited to the roadway extension and not any construction on the future house lots (minus some
tree removal and site grading). This report is intended to accompany Site Plans prepared by Sullivan Engineering
Group, LLC with a revision date of February 22, 2023.

Soil testing was conducted on-site on 11/5/2019 by John D. Sullivan III, P.E. Soil testing was conducted in four
locations (testhole locations shown on the Site Plan). All testholes show highly suitable soils for groundwater recharge
(coarse sand).

The proposed drainage system consists of a pair of deep sump/hooded catchbasins, drain manhole, outlet control
structure with deep sump & gas hood on outlet pipe, sediment forebay, and detention basin with emergency rip-rap
spillway. The soils are highly suitable for groundwater recharge (sand with a Rawl’s Rate of 8.27 in/hr). The site was
designed as “new construction” with only a small portion of the site being redevelopment (to be discussed later in this
letter). The precipitation data for each storm event were taken from the National Oceanic & Atmospheric
Administration’s Atlas 14, Volume 10. The detention basin is situated 2 feet above the seasonal high groundwater. The
forebay and detention pond have been sized per MassDEP guidelines. Conceptual building footprints are shown on Lot
1 + Lot 2 for drainage design purposes only and have been modeled in the HydroCAD model (per recommendation of
peer review consultant)

The HydroCAD report models the Predevelopment Condition vs. Postdevelopment Condition for the entire site area.
The stormwater design reduces the peak rate of runoff and volume for the 1, 2, 10, 25, & 100 year storm event. The
following is summary of the peak rate of runoff for various storm events at each Design Point.

Design Point 1 (HydroCAD symbol — Link “1L)

Predevelopment Postdevelopment
Peak Rate (cfs) Volume (AF) Peak Rate (cfs)  Volume (AF)

Storm Event

1 Year 0.00 0.00 0.00 0.00

2 Year 0.00 0.00 0.00 0.00

10 Year 0.01 0.004 0.00 0.002

25 Year 0.05 0.016 0.03 0.009

100 Year 0.31 0.048 0.17 0.025

PO Box 2004  Woburn, MA 01888 (781) 854-8644 e-mail: jacksull53@comcast.net



Design Point 2 (HydroCAD symbol — Link “2L)

Predevelopment Postdevelopment
Peak Rate (cfs) Volume (AF) Peak Rate (cfs)  Volume (AF)

Storm Event

1 Year 0.00 0.00 0.00 0.00

2 Year 0.00 0.00 0.00 0.00

10 Year 0.00 0.00 0.00 0.00

25 Year 0.01 0.006 0.01 0.004

100 Year 0.12 0.028 0.08 0.019

In the post development scenario, there is a small subcatchment that will drain back to the existing catchbasins in Small
Lane. This area is predominately paved (therefore this portion of the project could be considered “redevelopment” ).
This subcatchment was modeled and the HydroCAD symbol — Link “3L” was used. It is my opinion that the flow back
to the Small Lane catchbasins is “de minimis” (i.e. the 2 year storm constributes 0.12 cfs of peak flow to the existing
catchbasins). Additionally, this area is extremely small in comparison of the full watershed.

HydroCAD calculations are attached which show that the infiltration fields are sized properly for the various storm
events. The soil logs for this project are provided on the Existing Conditions Plan in the Civil set.

The following are part of this report:

1) NRCS soil map & descriptions

2) TSS removal worksheet

3) Forebay sizing

4) Stormwater quality (Standard 3+4)

5) Operation & Maintenance Plan

6) Mounding Analysis

7) Average Annual Load of Total Phosphorus worksheet

The following will be provided prior to construction:

1) Construction Period Pollution Prevention/Erosion & Sedimenation Control plan (Stormwater Standard #8)
2) lllicit Discharge Statement (Stormwater Standard #10)

Very Truly Yours,

i
It
#

John (Jack) D. Sullivan III, PE

PO Box 2004  Woburn, MA 01888 (781) 854-8644 e-mail: jacksull53@comcast.net
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Soil Map—Middlesex County, Massachusetts

Map Unit Legend

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

6A Scarboro mucky fine sandy 0.1 0.2%
loam, 0 to 3 percent slopes

51A Swansea muck, 0 to 1 percent 23.9 64.8%
slopes

52A Freetown muck, 0 to 1 percent 0.2 0.5%
slopes

254A Merrimac fine sandy loam, 0 to 0.2 0.7%
3 percent slopes

255B Windsor loamy sand, 3 to 8 0.5 1.3%
percent slopes

256B Deerfield loamy fine sand, 3 to 1.3 3.4%
8 percent slopes

305C Paxton fine sandy loam, 8 to 2.6 7.1%
15 percent slopes

626B Merrimac-Urban land complex, 8.0 21.7%
0 to 8 percent slopes

629C Canton-Charlton-Urban land 0.1 0.2%
complex, 3 to 15 percent
slopes

Totals for Area of Interest 36.9 100.0%

USDA Natural Resources Web Soil Survey 11/28/2022
== Conservation Service National Cooperative Soil Survey Page 3 of 3
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SEDIMENT FOREBAY SIZING CALCULATION

REQUIRED SEDIMENT FOREBAY SIZING

Volume produced by 0.10” runoff/imperious acre

0.1”/acre x 1 ac/43560 sfx 12,804 s.f

0.029 inches of runoff

Total Volume produced 0.029 inches x 1 ft/12inches x 12,804 s.f.
Total Volume produced = 30.9 c.f.

Provided Volume of Sediment Forebay:

Bottom of Forebay = 81.9
Forebay Berm=82.2

Forebay Area (108 sf) x (82.2-81.9) = 32.4 cf (Volume provided) > 30.9 cf (ok)



STORMWATER QUALITY WORKSHEET

Stormwater Management Standard #3

Project: Small Lane Calc By: JDS
Date: 10/26/22 Client:
SECTION 1: Water Quality Volume Calculation:
REQUIRED:
Impervious Area:
12,804 S.F = 0.29 Acres
Volume Required:
12,804 SF x 1 Inches x 1 Ft 1,067 C.F.
12 inches
PROPOSED:
Basin = 1,177 C.F. (10 Year Storm)
| SO 1,177 C.F. > 1,067 C.F. |
SECTION 2: Recharge Volume Calculations
REQUIRED:
Total Impervious Area:
12,804 S.F = 0.29 Acres

12,804 S.F. Over Soil Type "A" material
S.F. Over Soil Type "B" material
S.F. Over Soil Type "C" material

Vol To Recharge (x Imp. Area)
0.60 Inches of Runoff
0.35 Inches of Runoff
0.25 Inches of Runoff

S.F. Over Soil Type "D" material 0.10  Inches of Runoff
Recharge Volume:
12,804 s.f.x 0.60 1Ft (Class A Soil) = 640 C.F.
12 inches

Storage Calculation:

At bottom of basin (elev=82.1): 2,610 s.f.
At outlet of basin (elev=83.00): 3,364 s.f

Average Storage Area: (2610 + 3364)/2 = 2,987 s.f.
Storage Volume = 2,987 s.f. x 0.90 ft = 2,688 c.f.

| SO 2,688 C.F.

> 640 C.F. |




Sullivan Engineering Group, LLC

Civil Engineers & Land Development Consultants

Post-Construction
Small Lane Extension, Reading
Stormwater Maintenance Plan

Beginning with the construction of the drainage system, and continuing in perpetuity thereafter, the owner(s)
of the site shall maintain in accordance with the following schedule:

a.

Pavement sweeping and snow plowing — Pavement shall be swept in the early spring immediately after
snow melt and at least twice other times annually. Snow shall be plowed onto the snow stockpile area
shown on the design plans to encourage infiltration during subsequent thawing periods. Sediments
shall be removed from snow storage areas in the early spring.

Paving and curbing — Paving and curbing shall be maintained in good condition to channel surface
runoff into the rip-rap pretreatment area at the rear of the parking lot.

Detention Basin — The level of water in the Detention Basin shall be monitored during and after heavy
rain storms at least 3 times per year during the first year of operation and at least twice annually
thereafter for evidence of clogging or other problems. The emergency overflow devices (spillway)
shall be monitored to insure each is functioning properly and free of any obstructions.

Vegetation shall be maintained in healthy condition to prevent erosion and sedimentation in the
drainage system and off-site wetland resource areas. .

Sediment Forebay & Emergency Overflow spillway shall be inspected 3 times per year to insure any
debris, trash, accumulated sediment, or leaves is removed and properly disposed of to insure
functionality of these areas.

The catchbasin sumps & outlet control structure shall be inspected at least 3 times per year. Sediments
and debris shall be removed and disposed of in accordance with all applicable federal, state, and local
laws. In no case shall sediment buildup exceed 2 feet in depth.

The Annual Stormwater Report (and repair information if performed) shall be submitted to
the Town of Reading Engineering Department by January 15" of each calendar year.

* See attached = Inspection Iogf
*»*  See attached O&Msketch of BMP's

22 Mount Vernon Road ~ Boxford, Massachusetts 01921 ~ (978) 352-7871-Phone ~ 978 352-7871 - Fax
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* See attached inspection log
** See attached O&M sketch of BMP's



Inspection and Maintenance Report Checklist:

To be completed per Inspection/Maintenance schedule (see previous page)

Inspection/ Date Depth of Rl:(‘]:::lii(;‘l:d Action l\l/llii(;l;?:e?:e
Maintenance Item| Completed S(?gill?:sl;t (Yes or No) Taken (Yes or No)

a N/A N/A N/A

b

C

d

e

f N/A

* If Maintenance is required (YES), list recommended maintenance item(s);

Inspector Notes:

Inspector Recommendations:

Inspector Name: Date:
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Therefore a mound of 0.39 ft will not encroach the storage
capacity of the infiltration system.
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Total Phosphorus Removal - MS4 worksheet
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Total Offsite

Reach

Total Offsite

Drainage Diagram for Predevelopment
Prepared by Sullivan Engineering Group, LLC 2/23/2023
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems




Predevelopment Type Ill 24-hr 1-Year Storm Rainfall=2.67"

Prepared by Sullivan Engineering Group, LLC Page 2
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Runoff Area=36,743 sf Runoff Depth=0.00"
Flow Length=279' Tc=12.1 min CN=34 Runoff=0.00 cfs 0.000 af

Subcatchment 2S: Runoff Area=37,180 sf Runoff Depth=0.00"
Flow Length=212" Tc=10.0 min CN=30 Runoff=0.00 cfs 0.000 af

Link 1L: Total Offsite Inflow=0.00 cfs 0.000 af
Primary=0.00 cfs 0.000 af

Link 2L: Total Offsite Inflow=0.00 cfs 0.000 af
Primary=0.00 cfs 0.000 af

Total Runoff Area = 1.697 ac Runoff Volume = 0.000 af Average Runoff Depth = 0.00"



Predevelopment

Prepared by Sullivan Engineering Group, LLC
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems

Type Il 24-hr 1-Year Storm Rainfall=2.67"

Page 3
2/23/2023

Runoff =

0.00 cfs @

Subcatchment 1S:

5.00 hrs, Volume=

0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Storm Rainfall=2.67"

Area (sf)

CN

Description

34,749
1,994

30
98

Woods, Good, HSG A
Pavement

36,743

Tc Length
(min) (feet)

34

Slope
(ft/ft)

Weighted Average

Velocity
(ft/sec)

Capacity
(cfs)

Description

7.8
0.6

3.7

50
61
168

0.0600
0.1300
0.0230

0.1
1.8
0.8

Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.31"
Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

12.1

279

Total

Subcatchment 1S:
Hydrograph

T T T T
| | | |
| | | |
| | | |
|

3 3
e Il 24-hr 1-Year Storm
'~ Rainfall=2.67"
'Runoff Area=36,743 sf
Runoff Volume=0.000 af
 Runoff Depth=0.00"
Flow Length=279'
 Tc=12.1 min
CN=34

Typél

Flow (cfs)

[ 0.00 cfs |,

OYIII AL S R B
5 6 7 8 9 10 1"

Lldssvasss
12 13 14 15 16 17 18 19 20
Time (hours)



Predevelopment Type Ill 24-hr 1-Year Storm Rainfall=2.67"

Prepared by Sullivan Engineering Group, LLC Page 4
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023
Subcatchment 2S:

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Storm Rainfall=2.67"

Area (sf) CN Description
37,180 30 Woods, Good, HSG A

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.6 50 0.1380 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.31"
0.8 47 0.0400 1.0 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.0 6 0.5000 3.5 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
3.6 109 0.0100 0.5 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

10.0 212 Total

Subcatchment 2S:
Hydrograph

o
e lll 24-hr 1-Year Storm
'~ Rainfall=2.67"
'Runoff Area=37,180 sf
Runoff Volume=0.000 af
 Runoff Depth=0.00"
Flow Length=212"
~ Tc=10.0 min
CN=30

Type

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)



=2.67"
Page 5
2/23/2023

0.0 min

0%, Lag

Type Il 24-hr 1-Year Storm Rainfall

0.000 af, Atten

for 1-Year Storm event
0.000 af

Link 1L: Total Offsite

Link 1L: Total Offsite

5.00-20.00 hrs, dt=0.05 hrs

5.00 hrs, Volume

5.00 hrs, Volume

0.844 ac, Inflow Depth = 0.00"

0.00 cfs @

0.00 cfs @
Inflow, Time Span

HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems

Prepared by Sullivan Engineering Group, LLC

Predevelopment
Inflow Area
Primary outflow

Inflow
Primary

A Inflow
O Primary

Hydrograph

(sy0) mol4

Time (hours)

0.00 cfs p 2200002z



=2.67"
Page 6
2/23/2023

0.0 min

0%, Lag

Type Il 24-hr 1-Year Storm Rainfall

0.000 af, Atten

for 1-Year Storm event
0.000 af

Link 2L: Total Offsite
Link 2L: Total Offsite

5.00-20.00 hrs, dt=0.05 hrs

5.00 hrs, Volume

5.00 hrs, Volume

0.854 ac, Inflow Depth = 0.00"

0.00 cfs @

0.00 cfs @
Inflow, Time Span

HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems

Prepared by Sullivan Engineering Group, LLC

Predevelopment
Inflow Area
Primary outflow

Inflow
Primary
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- c
” <
I T Y
| ©
N
| 1]
| ©
- o
i |

Hydrograph

(sy0) mol4

Time (hours)

0.00 cfs p 2200002z



Predevelopment Type Ill 24-hr 2-Year Storm Rainfall=3.31"

Prepared by Sullivan Engineering Group, LLC Page 7
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Runoff Area=36,743 sf Runoff Depth=0.00"
Flow Length=279' Tc=12.1 min CN=34 Runoff=0.00 cfs 0.000 af

Subcatchment 2S: Runoff Area=37,180 sf Runoff Depth=0.00"
Flow Length=212" Tc=10.0 min CN=30 Runoff=0.00 cfs 0.000 af

Link 1L: Total Offsite Inflow=0.00 cfs 0.000 af
Primary=0.00 cfs 0.000 af

Link 2L: Total Offsite Inflow=0.00 cfs 0.000 af
Primary=0.00 cfs 0.000 af

Total Runoff Area = 1.697 ac Runoff Volume = 0.000 af Average Runoff Depth = 0.00"



Predevelopment

Prepared by Sullivan Engineering Group, LLC
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems

Type Il 24-hr 2-Year Storm Rainfall=3.31"

Page 8
2/23/2023

Runoff =

0.00 cfs @

Subcatchment 1S:

5.00 hrs, Volume=

0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Storm Rainfall=3.31"

Area (sf)

CN

Description

34,749
1,994

30
98

Woods, Good, HSG A
Pavement

36,743

Tc Length
(min) (feet)

34

Slope
(ft/ft)

Weighted Average

Velocity
(ft/sec)

Capacity
(cfs)

Description

7.8
0.6

3.7

50
61
168

0.0600
0.1300

0.0230

0.1
1.8
0.8

Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.31"
Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

12.1

279

Total

Subcatchment 1S:
Hydrograph

T T
| |
| |
| |

3
e lll 24-hr 2-Year Storm
'~ Rainfall=3.31"
'Runoff Area=36,743 sf
Runoff Volume=0.000 af
 Runoff Depth=0.00"
Flow Length=279'
 Tc=12.1 min
CN=34

Typél

Flow (cfs)

[ 0.00 cfs |,

OYIII AL S R B
5 6 7 8 9 10 1"

Lldssvasss
12 13 14 15 16 17 18 19 20
Time (hours)



Predevelopment Type Ill 24-hr 2-Year Storm Rainfall=3.31"

Prepared by Sullivan Engineering Group, LLC Page 9
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023
Subcatchment 2S:

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Storm Rainfall=3.31"

Area (sf) CN Description
37,180 30 Woods, Good, HSG A

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.6 50 0.1380 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.31"
0.8 47 0.0400 1.0 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.0 6 0.5000 3.5 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
3.6 109 0.0100 0.5 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

10.0 212 Total

Subcatchment 2S:
Hydrograph

T T
| |
| |
| |

3 |
e lll 24-hr 2-Year Storm
'~ Rainfall=3.31"

'Runoff Area=37,180 sf
Runoff Volume=0.000 af
 Runoff Depth=0.00"

Flow Length=212"
~ Tc=10.0 min
CN=30

&ypél

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)



=3.31"
Page 10
2/23/2023

0.0 min

0%, Lag

0.000 af, Atten

Type lll 24-hr 2-Year Storm Rainfall
0.000 af

for 2-Year Storm event

Link 1L: Total Offsite

Link 1L: Total Offsite

5.00-20.00 hrs, dt=0.05 hrs

5.00 hrs, Volume

5.00 hrs, Volume

0.844 ac, Inflow Depth = 0.00"

0.00 cfs @

0.00 cfs @
Inflow, Time Span

HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems

Prepared by Sullivan Engineering Group, LLC

Predevelopment
Inflow Area
Primary outflow

Inflow
Primary

O Primary

H Inflow

Hydrograph

(sy0) mol4

Time (hours)

0.00 cfs p 2200002z



=3.31"
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0.0 min

0%, Lag

0.000 af, Atten

Type lll 24-hr 2-Year Storm Rainfall
0.000 af

for 2-Year Storm event

Link 2L: Total Offsite
Link 2L: Total Offsite

5.00-20.00 hrs, dt=0.05 hrs

5.00 hrs, Volume

5.00 hrs, Volume

0.854 ac, Inflow Depth = 0.00"

0.00 cfs @

0.00 cfs @
Inflow, Time Span

HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems

Prepared by Sullivan Engineering Group, LLC

Predevelopment
Inflow Area
Primary outflow

Inflow
Primary
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0.00 cfs p 2200002z



Predevelopment Type Ill 24-hr 10-Year Storm Rainfall=5.22"

Prepared by Sullivan Engineering Group, LLC Page 12
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Runoff Area=36,743 sf Runoff Depth=0.06"
Flow Length=279' Tc=12.1 min CN=34 Runoff=0.01 cfs 0.004 af

Subcatchment 2S: Runoff Area=37,180 sf Runoff Depth=0.00"
Flow Length=212" Tc=10.0 min CN=30 Runoff=0.00 cfs 0.000 af

Link 1L: Total Offsite Inflow=0.01 cfs 0.004 af
Primary=0.01 cfs 0.004 af

Link 2L: Total Offsite Inflow=0.00 cfs 0.000 af
Primary=0.00 cfs 0.000 af

Total Runoff Area = 1.697 ac Runoff Volume = 0.004 af Average Runoff Depth = 0.03"



Predevelopment Type Ill 24-hr 10-Year Storm Rainfall=5.22"
Prepared by Sullivan Engineering Group, LLC Page 13
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023

Subcatchment 1S:

Runoff 0.01cfs@ 15.25 hrs, Volume= 0.004 af, Depth= 0.06"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type lll 24-hr 10-Year Storm Rainfall=5.22"

Area (sf) CN Description
34,749 30 Woods, Good, HSG A
1,994 98 Pavement
36,743 34 Weighted Average
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.8 50 0.0600 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.31"
0.6 61 0.1300 1.8 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
3.7 168 0.0230 0.8 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
12.1 279 Total
Subcatchment 1S:
Hydrograph
0011’ [ T T
0.01_; \7777\7777\777\7777\7777\7777:7777;7777:777 1‘ 7777777 7\7777
00099 | Type Ill 24-hr 10-Year Storm
00093 - e o Hh W g
0.008 | Rajnfa]l—Slzzfﬂ””%7”;””%””; 77777777777777777777777
ows{ | Runoff Area=36,743sf 4 = <H o
0007] | RLmoffVolqme=DJOD4af,;,,,,;,,,,; ,,,,,,,
_ 0%l | Runoff Depth=0.06" g %
5 5005 FldeengIh279,',,%,,,,i,,,,%,,,,‘ ,,,,,,,,,,,,,,,
3 00053 + Te=12tmin-
w 0.0044 F-Ani -~ a Pt =t ———+——— 1 -~ — - - - - - - - -~ -~ —
oos] |CN=34 &
00034 f-
L I R s e At
0002%
0,002—2 e Y |
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00014 o
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Time (hours)



Predevelopment Type Ill 24-hr 10-Year Storm Rainfall=5.22"

Prepared by Sullivan Engineering Group, LLC Page 14
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023
Subcatchment 2S:

Runoff = 0.00 cfs @ 20.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Storm Rainfall=5.22"

Area (sf) CN Description
37,180 30 Woods, Good, HSG A

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.6 50 0.1380 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.31"
0.8 47 0.0400 1.0 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.0 6 0.5000 3.5 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
3.6 109 0.0100 0.5 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

10.0 212 Total

Subcatchment 2S:
Hydrograph
ooo2{ |
0021 | Type Ill 24-hr 10-Year Storm
0.0024 | pm = g - T
oon] | Rainfall=5.22"
ooot{ | Runoff Area=37,180sf . .
o001 | Runoff Volume=0.000af
,°% | Runoff Depth=0.00"
$ joor] | FlowLength=212
$ ool | Te=10.0min
0.001—§’17CN;3QL,,,,1,,,J,,,,L,,,L,,L,,J,,,,L ,,,,,,,,,,,
0000 | -
oooof | L .
00004 | L
0000 |
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Predevelopment Type Ill 24-hr 10-Year Storm Rainfall=5.22"

Prepared by Sullivan Engineering Group, LLC Page 15
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023

Link 1L: Total Offsite

Inflow Area = 0.844 ac, Inflow Depth = 0.06" for 10-Year Storm event
Inflow = 0.01cfs @ 15.25 hrs, Volume= 0.004 af
Primary = 0.01cfs @ 15.25 hrs, Volume= 0.004 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 1L: Total Offsite

] H Inflow
777777777 O Primary

[
— 4=

Flow (cfs)
o
)
o
i

0.0003

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)



Predevelopment Type Ill 24-hr 10-Year Storm Rainfall=5.22"

Prepared by Sullivan Engineering Group, LLC Page 16
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023

Link 2L: Total Offsite

Inflow Area = 0.854 ac, Inflow Depth = 0.00" for 10-Year Storm event
Inflow = 0.00 cfs @ 20.00 hrs, Volume= 0.000 af
Primary = 0.00 cfs @ 20.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 2L: Total Offsite
Hydrograp

:j ﬁﬁ:**In:froW Nma=0£5 .ac

— S |0 Primary

4 DL N B e e e e
g |

i

Flow (cfs)
o
o
=4
uliy

B e e

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)



Predevelopment Type Il 24-hr 25-Year Storm Rainfall=6.41"

Prepared by Sullivan Engineering Group, LLC Page 17
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Runoff Area=36,743 sf Runoff Depth=0.23"
Flow Length=279' Tc=12.1 min CN=34 Runoff=0.05 cfs 0.016 af

Subcatchment 2S: Runoff Area=37,180 sf Runoff Depth=0.09"
Flow Length=212" Tc=10.0 min CN=30 Runoff=0.01 cfs 0.006 af

Link 1L: Total Offsite Inflow=0.05 cfs 0.016 af
Primary=0.05 cfs 0.016 af

Link 2L: Total Offsite Inflow=0.01 cfs 0.006 af
Primary=0.01 cfs 0.006 af

Total Runoff Area = 1.697 ac Runoff Volume = 0.022 af Average Runoff Depth = 0.16"



Predevelopment Type Il 24-hr 25-Year Storm Rainfall=6.41"
Prepared by Sullivan Engineering Group, LLC Page 18
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023
Subcatchment 1S:
Runoff = 0.05cfs @ 12.54 hrs, Volume= 0.016 af, Depth= 0.23"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Storm Rainfall=6.41"
Area (sf) CN Description
34,749 30 Woods, Good, HSG A
1,994 98 Pavement
36,743 34 Weighted Average
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.8 50 0.0600 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.31"
0.6 61 0.1300 1.8 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
3.7 168 0.0230 0.8 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
12.1 279 Total
Subcatchment 1S:
Hydrograph
wol | owmEw] ;
oos] | Type Ill 24-hr 25-Yea 3
0045_3”'17 7Raj‘infa“=6:4?1“”i”” ‘ i
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Predevelopment Type Il 24-hr 25-Year Storm Rainfall=6.41"

Prepared by Sullivan Engineering Group, LLC Page 19
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023
Subcatchment 2S:
Runoff = 0.01cfs@ 15.07 hrs, Volume= 0.006 af, Depth= 0.09"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Storm Rainfall=6.41"
Area (sf) CN Description
37,180 30 Woods, Good, HSG A
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.6 50 0.1380 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.31"
0.8 47 0.0400 1.0 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.0 6 0.5000 3.5 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
3.6 109 0.0100 0.5 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
10.0 212 Total
Subcatchment 2S:
oosf | LT
00147 | 1 1 1 1 1 1
1 | Type Ill 24-hr 25-Year Storm
00133 " ‘ ‘ T
ooz | *Rai‘hfai‘r=*6:41“”: |
00111 1 Runoff Area=37,180 sf
0011 | Runoff Volume=0.006 af
- oos{ | Runoff Depth=0.09"
S ows{ | Flow Length=212"
8 ooor] | Te=10.0min
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00034 |
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Type Il 24-hr 25-Year Storm Rainfall=6.41"

Predevelopment

Page 20
2/23/2023

HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems

Prepared by Sullivan Engineering Group, LLC

Link 1L: Total Offsite

for 25-Year Storm event

0.844 ac, Inflow Depth = 0.23"
0.05cfs @ 12.54 hrs, Volume

Inflow Area
Inflow

0.016 af

0.0 min

0%, Lag

= 0.016 af, Atten

0.05cfs @ 12.54 hrs, Volume

Primary

Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Primary outflow

Link 1L: Total Offsite

Hydrograph

A Inflow
O Primary

0.055-
0.045
0.035

(sy0) mol4

0014

0.03
0.0254
0.0154

20

19

18

17

16

15

14

13

12

11

10

9

Time (hours)



Predevelopment Type Ill 24-hr 25-Year Storm Rainfall=6.41"
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HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023

Link 2L: Total Offsite

0.854 ac, Inflow Depth = 0.09" for 25-Year Storm event

Inflow Area =
Inflow = 0.01cfs @ 15.07 hrs, Volume= 0.006 af
Primary = 0.01 cfs @ 15.07 hrs, Volume= 0.006 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Link 2L: Total Offsite

A Inflow
O Primary

Flow (cfs)

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)



Predevelopment Type Ill 24-hr 100-Year Storm Rainfall=8.25"

Prepared by Sullivan Engineering Group, LLC Page 22
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Runoff Area=36,743 sf Runoff Depth=0.68"
Flow Length=279' Tc=12.1 min CN=34 Runoff=0.31 cfs 0.048 af

Subcatchment 2S: Runoff Area=37,180 sf Runoff Depth=0.39"
Flow Length=212" Tc=10.0 min CN=30 Runoff=0.12 cfs 0.028 af

Link 1L: Total Offsite Inflow=0.31 cfs 0.048 af
Primary=0.31 cfs 0.048 af

Link 2L: Total Offsite Inflow=0.12 cfs 0.028 af
Primary=0.12 cfs 0.028 af

Total Runoff Area = 1.697 ac Runoff Volume = 0.076 af Average Runoff Depth = 0.53"



Predevelopment Type Ill 24-hr 100-Year Storm Rainfall=8.25"
Prepared by Sullivan Engineering Group, LLC Page 23
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023
Subcatchment 1S:
Runoff = 0.31cfs @ 12.38 hrs, Volume= 0.048 af, Depth= 0.68"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Storm Rainfall=8.25"
Area (sf) CN Description
34,749 30 Woods, Good, HSG A
1,994 98 Pavement
36,743 34 Weighted Average
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.8 50 0.0600 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.31"
0.6 61 0.1300 1.8 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
3.7 168 0.0230 0.8 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
12.1 279 Total
Subcatchment 1S:
Hydrograph
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Predevelopment Type Ill 24-hr 100-Year Storm Rainfall=8.25"

Prepared by Sullivan Engineering Group, LLC Page 24
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Subcatchment 2S:

Runoff = 0.12cfs @ 12.46 hrs, Volume= 0.028 af, Depth= 0.39"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Storm Rainfall=8.25"

Area (sf) CN Description
37,180 30 Woods, Good, HSG A

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.6 50 0.1380 0.1 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.31"
0.8 47 0.0400 1.0 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.0 6 0.5000 3.5 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
3.6 109 0.0100 0.5 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

10.0 212 Total

Subcatchment 2S:
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Link 1L: Total Offsite

Inflow Area = 0.844 ac, Inflow Depth = 0.68" for 100-Year Storm event
Inflow = 0.31cfs@ 12.38 hrs, Volume= 0.048 af
Primary = 0.31cfs @ 12.38 hrs, Volume= 0.048 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 1L: Total Offsite

Hydrograph
e e e e e e e
g———i‘ ———————— ‘L———J‘ ————————————————————— H Inflow
0.34o4 - : : : O Primary
0_32_2//' 7777777777777777777777777777777777777777777777777777
0_3_2//' 7777777777777777777777
0_23_2////' 7777777777777777777777777
0.26—2////' 777777777777777777777777777777777777777777
0_24_2//' 777777777777777777777777777777777777
0_22_2//' 777777777777777777777777777777777777
=~ 0294
ﬁ 0_135//:/ 7777777777777777777777777777777777777777777777777777777777
o0} | 0 EBEKAA
. 0_14_2//' 7777777777777777777777777777777777777777
o240 e
od | NS,
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Link 2L: Total Offsite

0.854 ac, Inflow Depth = 0.39" for 100-Year Storm event

Inflow Area =
Inflow = 0.12cfs @ 12.46 hrs, Volume= 0.028 af
Primary = 0.12cfs @ 12.46 hrs, Volume= 0.028 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Link 2L: Total Offsite

A Inflow
O Primary

Flow (cfs)

5 6 7 8 9 10 11 12 13
Time (hours)



®
il
A :
[{l—j @ . To Existing CB in Small

x Lane (redevelopment)
Total Offsite ‘ B/

Total Offsite

Reach Drainage Diagram for Postdevelopment
Prepared by Sullivan Engineering Group, LLC 2/23/2023
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S:

Runoff Area=2,120 sf Runoff Depth=1.50"
Tc=6.0 min CN=89 Runoff=0.09 cfs 0.006 af

Subcatchment 2S: Runoff Area=6,580 sf Runoff Depth=2.10"
Tc=6.0 min CN=96 Runoff=0.36 cfs 0.026 af

Subcatchment 3S: Runoff Area=6,474 sf Runoff Depth=2.20"
Tc=6.0 min CN=97 Runoff=0.37 cfs 0.027 af

Subcatchment 4S: Runoff Area=19,131 sf Runoff Depth=0.00"
Tc=6.0 min CN=34 Runoff=0.00 cfs 0.000 af

Subcatchment 5S: Runoff Area=12,045 sf Runoff Depth=0.03"
Flow Length=149' Tc=12.6 min CN=50 Runoff=0.00 cfs 0.001 af

Subcatchment 6S: Runoff Area=25,135 sf Runoff Depth=0.00"
Flow Length=144" Tc=11.3 min CN=30 Runoff=0.00 cfs 0.000 af

Reach 1R: Peak Depth=0.24' Max Vel=2.6 fps Inflow=0.36 cfs 0.026 af
D=12.0" n=0.011 L=22.0' S=0.0050'" Capacity=2.98 cfs Outflow=0.36 cfs 0.026 af

Reach 2R: Peak Depth=0.22' Max Vel=2.9 fps Inflow=0.37 cfs 0.027 af
D=12.0" n=0.011 L=16.0' S=0.0069'/" Capacity=3.49 cfs Outflow=0.37 cfs 0.027 af

Reach 3R: Peak Depth=0.34' Max Vel=3.1 fps Inflow=0.73 cfs 0.054 af
D=12.0" n=0.011 L=213.0' S=0.0050'/" Capacity=2.97 cfs Outflow=0.69 cfs 0.054 af

Reach 4R: Peak Depth=0.33' Max Vel=3.1 fps Inflow=0.69 cfs 0.054 af
D=12.0" n=0.011 L=111.0" S=0.0050"'/" Capacity=2.96 cfs Outflow=0.67 cfs 0.054 af

Pond 1P: Detention Pond Peak Elev=82.14" Storage=120 cf Inflow=0.67 cfs 0.054 af

Pond OCS-1: OCS-1

Link 1L: Total Offsite

Link 2L: Total Offsite

Discarded=0.51 cfs 0.054 af Primary=0.00 cfs 0.000 af Outflow=0.51 cfs 0.054 af

Peak Elev=83.17" Inflow=0.69 cfs 0.054 af
Outflow=0.69 cfs 0.054 af

Inflow=0.00 cfs 0.000 af
Primary=0.00 cfs 0.000 af

Inflow=0.00 cfs 0.000 af
Primary=0.00 cfs 0.000 af

Link 3L: To Existing CB in Small Lane (redevelopment) Inflow=0.09 cfs 0.006 af

Primary=0.09 cfs 0.006 af
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Link cb-1: Inflow=0.36 cfs 0.026 af

Primary=0.36 cfs 0.026 af

Link cb-2: Inflow=0.37 cfs 0.027 af
Primary=0.37 cfs 0.027 af

Total Runoff Area = 1.641 ac Runoff Volume = 0.060 af Average Runoff Depth = 0.44"
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Subcatchment 1S:

Runoff = 0.09cfs @ 12.09 hrs, Volume= 0.006 af, Depth= 1.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Storm Rainfall=2.67"

Area (sf) CN Description

1,796 98 Pavement/Curb
324 39 >75% Grass cover, Good, HSG A

2,120 89 Weighted Average

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

6.0 Direct Entry,

Subcatchment 1S:
Hydrograph

T T

e
|
|
|
R [
e e e
R [

Time (hours)
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Subcatchment 2S:

Runoff = 0.36 cfs @ 12.09 hrs, Volume= 0.026 af, Depth= 2.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Storm Rainfall=2.67"

Area (sf) CN Description

6,204 98 Roadway pavement/curb
198 98 Driveway Apron
178 39 >75% Grass cover, Good, HSG A

6,580 96 Weighted Average

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

6.0 Direct Entry,

Subcatchment 2S:
Hydrograph

77777777777777777777777777777777777777777 —_ _ _r___ 1 __ T ___ T __ T ____
| | | | | |
B e
] ]
|

—————— f ————Typelll 24-hr 1-Year‘ Sterm—

Flow (cfs)

Time (hours)
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Subcatchment 3S:
Runoff = 0.37cfs@ 12.09 hrs, Volume= 0.027 af, Depth= 2.20"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Storm Rainfall=2.67"
Area (sf) CN Description
6,204 98 roadway pavement/curb
198 98 driveway apron
72 39 >75% Grass cover, Good, HSG A
6,474 97 Weighted Average
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 3S:
0.38
0.36
0.34
0.32
0.3
0.28
0.26
- 0.24
S 022
3 02
]
o 0.18
0.16
0.14
0.12
0.1
0.08
0.06
0.04
0.02

Time (hours)
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Runoff

0.00 cfs @

5.00 hrs, Volume=

Subcatchment 4S:

0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Storm Rainfall=2.67"

Area (sf)

CN

Description

14
3

,635
560
,936

30
98
39

Woods, Good, HSG A

ret. walls

>75% Grass cover, Good, HSG A

19

Tc
(min)

131

Length
(feet)

34

Weighted Average

(ft/sec)

Slope Velocity Capacity Description
(ft/ft)

(cfs)

6.0

Direct Entry,

Subcatchment 4S:
Hydrograph

Flow (cfs)

[ 0.00 cfs |,

0K

Runoff Volume=0.000 af
" Runoff Depth=0.00"
| Tc=6.0 min
.~ CN=34

5

6

M1 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment 5S:
Runoff = 0.00cfs @ 15.31 hrs, Volume= 0.001 af, Depth= 0.03"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Storm Rainfall=2.67"
Area (sf) CN Description
9,741 39 >75% Grass cover, Good, HSG A
2,304 98 House Roof (Lot 1+Lot 2)
12,045 50 Weighted Average
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.8 50 0.0050 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
0.5 20 0.0100 0.7 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.0 12 0.3300 4.0 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
2.3 67 0.0050 0.5 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
12.6 149 Total
Subcatchment 5S:
Hydrograph
ol | [oegeey | =
o002 | Type Il 24-hr 1-Year Storm |
oo | Rainfall=267"
ooor{ | Runoff Area=12,045sf
o001 | Runoff Volume=0.001 af
z °“'1 | Runoff Depth=0.03"
00014 | op o gy
% 0001 | Flow Length=149"
“ o001y | Tc=126 min
0'001'?/,‘WC—N—=50P———4————:————4————:————
o000 |
oooof |
ooo0f |
oo0of | L
o l l l l l l l
G:""I""I""I""I""I""I""I """" I e e e L
5 6 7 8 9 10 1M 12

Time (hours)
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Subcatchment 6S:

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Storm Rainfall=2.67"

Area (sf) CN Description
25,135 30 Woods, Good, HSG A

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.8 50 0.0050 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.0 40 0.0100 0.7 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.5 54 0.1500 1.9 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

11.3 144 Total

Subcatchment 6S:
Hydrograph

T T
| |
| |
| |

- |
Type Il 24- hr 1 Year Storm

'~ Rainfall=2.67"
'Runoff Area=25,135 sf
Runoff Volume=0.000 af
~ Runoff Depth=0.00"
Flow Length=144'
 Tc=11.3 min
~ CN=30

Flow (cfs)

[ 0.00 cfs |,

C!/'"'I""I""I"" L S R B R |

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach 1R:

Inflow Area = 0.151 ac, Inflow Depth = 2.10" for 1-Year Storm event
Inflow = 0.36cfs @ 12.09 hrs, Volume= 0.026 af
Outflow = 0.36 cfs @ 12.09 hrs, Volume= 0.026 af, Atten= 0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.6 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 0.9 fps, Avg. Travel Time= 0.4 min

Peak Depth= 0.24' @ 12.09 hrs

Capacity at bank full= 2.98 cfs

Inlet Invert= 83.17', Outlet Invert= 83.06'

12.0" Diameter Pipe n=0.011 Length=22.0" Slope= 0.0050 '/

Reach 1R:
Hydrograph
A1 ] e
0.4 /// 777747777\7777p777477747 S N E O Outflow
ol | %5 Inflow Area=0.151 ac |
ey |t  PeakDepth=0.24"
of | Ml MaxVel=26fps
0.26 jj; R A N S B :I:I::I:I::I:DEE[Q;F*'E:
o L
gozy f ol =0.011 |
é o8 | o L=22.0" |
o] | S R R R S
o1 | . 8$=0.0050"'"
oy <} A A ie A0 ~fe |
o R e e A = & - Capacity=2.98 cfs |
008% o e I A B BN
oo | . B R S S S S
004 /’// | | | | | |
0.024"
Cé””é'”'%””é'”'é””1I0'”'1I1””1I2'”'1I3””1I4'”'1I5””1I6'”'1I7””1I8””1I9””2I0

Time (hours)
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Reach 2R:

Inflow Area = 0.149 ac, Inflow Depth = 2.20" for 1-Year Storm event
Inflow = 0.37cfs @ 12.09 hrs, Volume= 0.027 af
Outflow = 0.37cfs @ 12.09 hrs, Volume= 0.027 af, Atten= 0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.9 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.1 fps, Avg. Travel Time= 0.2 min

Peak Depth= 0.22' @ 12.09 hrs

Capacity at bank full= 3.49 cfs

Inlet Invert= 83.17', Outlet Invert= 83.06'

12.0" Diameter Pipe n=0.011 Length=16.0" Slope= 0.0069 '/

Reach 2R:
Hydrograph

T H Inflow
‘ | O Outflow

flnﬂow Area=0 149 acm

Flow (cfs)

-

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach 3R:

Inflow Area = 0.300 ac, Inflow Depth = 2.15" for 1-Year Storm event
Inflow = 0.73cfs @ 12.09 hrs, Volume= 0.054 af

Outflow 0.69cfs@ 12.12 hrs, Volume= 0.054 af, Atten=5%, Lag= 2.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Max. Velocity= 3.1 fps, Min. Travel Time= 1.1 min

Avg. Velocity = 1.2 fps, Avg. Travel Time= 3.0 min

Peak Depth= 0.34' @ 12.10 hrs

Capacity at bank full= 2.97 cfs

Inlet Invert= 83.06', Outlet Invert= 82.00'

12.0" Diameter Pipe n=0.011 Length=213.0" Slope= 0.0050 /'

Reach 3R:
| | | | | Hy<‘:lrogra‘ph | | | | | | |

wf | mesl | (B

ot | [oeocs] Inflow Area=0.300 ac

ol | [J  PeakDepth=0.34"

oof FFH  MaxVel=3.1fps |
%‘):j 2 jj:ﬁﬁﬁﬁi:ﬁ:1::1[:]1::1::;1 :i:::I::i::i::::rj%@;ﬁjif[:
ol | 0 L=2130°

o 2 jjfﬁﬁ:fﬁ:1::}[::]}::{:]’ :§ﬁﬁﬁﬁf;ﬁﬁﬁﬁ§ﬁﬁﬁﬁ§ﬁ$ﬁ=§3010ﬁ(§5ﬁdf§']fﬁﬁ

2f | [Hgdg  Capacity=2.97 cfs

0154 | 1 1 1 1 1 ‘ 1 1 1 1 1 1

o N |

0.05F
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Reach 4R:

Inflow Area = 0.300 ac, Inflow Depth = 2.15" for 1-Year Storm event
Inflow = 0.69cfs @ 12.12 hrs, Volume= 0.054 af

Outflow 0.67cfs@ 12.14 hrs, Volume= 0.054 af, Atten=2%, Lag= 1.2 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Max. Velocity= 3.1 fps, Min. Travel Time= 0.6 min

Avg. Velocity = 1.2 fps, Avg. Travel Time= 1.6 min

Peak Depth= 0.33' @ 12.13 hrs

Capacity at bank full= 2.96 cfs

Inlet Invert= 82.75', Outlet Invert= 82.20'

12.0" Diameter Pipe n=0.011 Length=111.0" Slope= 0.0050 /'

Reach 4R:
Hydrograph
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Pond 1P: Detention Pond

Inflow Area = 0.576 ac, Inflow Depth = 1.13" for 1-Year Storm event

Inflow = 0.67 cfs @ 12.14 hrs, Volume= 0.054 af

Outflow = 0.51cfs@ 12.23 hrs, Volume= 0.054 af, Atten=25%, Lag= 5.3 min
Discarded = 0.51cfs @ 12.23 hrs, Volume= 0.054 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=82.14' @ 12.23 hrs Surf.Area= 2,640 sf Storage= 120 cf
Plug-Flow detention time= 2.4 min calculated for 0.054 af (100% of inflow)
Center-of-Mass det. time= 2.1 min ( 758.9 - 756.8 )

# Invert Avail.Storage Storage Description
1 82.10' 6,471 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
82.10 2,610 0 0
84.00 4,202 6,471 6,471
# Routing Invert Outlet Devices
1 Discarded 0.00" 0.011486 fpm Exfiltration over entire Surface area
2  Primary 83.00" 6.0'"long x 3.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50

3.00 3.50 4.00 4.50
Coef. (English) 2.44 2.58 2.68 2.67 2.65 2.64 2.64 2.68 2.68 2.72

2.81 2.92 2.97 3.07 3.32

iscarded OutFlow Max=0.51 cfs @ 12.23 hrs HW=82.13' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.51 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=82.10" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 1P: Detention Pond

Hydrograph
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Pond OCS-1: OCS-1

Inflow Area = 0.300 ac, Inflow Depth = 2.15" for 1-Year Storm event

Inflow = 0.69cfs @ 12.12 hrs, Volume= 0.054 af

Outflow = 0.69cfs @ 12.12 hrs, Volume= 0.054 af, Atten= 0%, Lag= 0.0 min
Primary = 0.69cfs @ 12.12 hrs, Volume= 0.054 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=83.17' @ 12.12 hrs

Plug-Flow detention time= 0.0 min calculated for 0.053 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 752.4 - 752.4 )

# Routing Invert Outlet Devices
1  Primary 82.75'" 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=0.67 cfs @ 12.12 hrs HW=83.16" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.67 cfs @ 2.2 fps)

Pond OCS-1: OCS-1

Hydrograph
g I I I I I I I I I I  Inflow
T T L P S A S I -1
o1 0.69cfs [ - ire —_hn o
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0.0 min

0%, Lag

Type Il 24-hr 1-Year Storm Rainfall

0.000 af, Atten

for 1-Year Storm event
0.000 af

Link 1L: Total Offsite

Link 1L: Total Offsite

5.00-20.00 hrs, dt=0.05 hrs

5.00 hrs, Volume

5.00 hrs, Volume

0.439 ac, Inflow Depth = 0.00"

0.00 cfs @

0.00 cfs @
Inflow, Time Span

HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems

Prepared by Sullivan Engineering Group, LLC

Postdevelopment
Inflow Area
Primary outflow

Inflow
Primary
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| o
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| ©
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i |

Hydrograph

(sy0) mol4

Time (hours)
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0.0 min

0%, Lag

Type Il 24-hr 1-Year Storm Rainfall

0.000 af, Atten

for 1-Year Storm event
0.000 af

Link 2L: Total Offsite
Link 2L: Total Offsite

5.00-20.00 hrs, dt=0.05 hrs

5.00 hrs, Volume

5.00 hrs, Volume

1.153 ac, Inflow Depth = 0.00"

0.00 cfs @

0.00 cfs @
Inflow, Time Span

HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems

Prepared by Sullivan Engineering Group, LLC

Postdevelopment
Inflow Area
Primary outflow

Inflow
Primary

O Primary

H Inflow

Hydrograph

(sy0) mol4

Time (hours)

0.00 cfs p 2200002z
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Link 3L: To Existing CB in Small Lane (redevelopment)

Inflow Area = 0.049 ac, Inflow Depth = 1.50" for 1-Year Storm event
Inflow = 0.09cfs @ 12.09 hrs, Volume= 0.006 af
Primary = 0.09cfs @ 12.09 hrs, Volume= 0.006 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 3L: To Existing CB in Small Lane (redevelopment)

Hydrograph
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Link cb-1:

Inflow Area = 0.151 ac, Inflow Depth = 2.10" for 1-Year Storm event
Inflow = 0.36cfs @ 12.09 hrs, Volume= 0.026 af

Primary 0.36 cfs @ 12.09 hrs, Volume= 0.026 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link cb-1:

|
| | | | | |
B e it el M Inflow
| O Primary
|

Flow (cfs)

-

5 '”6'”'7””8'"'9””10””11'”'1|2””1I3'”'14””15””16'”'17””18””19””20
Time (hours)
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Inflow Area

Inflow
Primary

Primary outflow =

Flow (cfs)

Link cb-2:

0.149 ac, Inflow Depth = 2.20"
0.37cfs @ 12.09 hrs, Volume=
0.37cfs @ 12.09 hrs, Volume=

Inflow, Time Span= 5.00-20.00 hrs,

for 1-Year Storm event
0.027 af
0.027 af, Atten= 0%, Lag= 0.0 min

dt=0.05 hrs

Link cb-2:
Hydrograph
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S:

Runoff Area=2,120 sf Runoff Depth=2.05"
Tc=6.0 min CN=89 Runoff=0.12 cfs 0.008 af

Subcatchment 2S: Runoff Area=6,580 sf Runoff Depth=2.70"
Tc=6.0 min CN=96 Runoff=0.46 cfs 0.034 af

Subcatchment 3S: Runoff Area=6,474 sf Runoff Depth=2.79"
Tc=6.0 min CN=97 Runoff=0.46 cfs 0.035 af

Subcatchment 4S: Runoff Area=19,131 sf Runoff Depth=0.00"
Tc=6.0 min CN=34 Runoff=0.00 cfs 0.000 af

Subcatchment 5S: Runoff Area=12,045 sf Runoff Depth=0.12"
Flow Length=149' Tc=12.6 min CN=50 Runoff=0.01 cfs 0.003 af

Subcatchment 6S: Runoff Area=25,135 sf Runoff Depth=0.00"
Flow Length=144" Tc=11.3 min CN=30 Runoff=0.00 cfs 0.000 af

Reach 1R: Peak Depth=0.27' Max Vel=2.7 fps Inflow=0.46 cfs 0.034 af
D=12.0" n=0.011 L=22.0' S=0.0050'" Capacity=2.98 cfs Outflow=0.46 cfs 0.034 af

Reach 2R: Peak Depth=0.25' Max Vel=3.1 fps Inflow=0.46 cfs 0.035 af
D=12.0" n=0.011 L=16.0' S=0.0069'/" Capacity=3.49 cfs Outflow=0.46 cfs 0.035 af

Reach 3R: Peak Depth=0.38' Max Vel=3.3 fps Inflow=0.92 cfs 0.068 af
D=12.0" n=0.011 L=213.0' S=0.0050"'/" Capacity=2.97 cfs Outflow=0.87 cfs 0.068 af

Reach 4R: Peak Depth=0.37" Max Vel=3.3 fps Inflow=0.87 cfs 0.068 af
D=12.0" n=0.011 L=111.0" S=0.0050'/" Capacity=2.96 cfs Outflow=0.85 cfs 0.068 af

Pond 1P: Detention Pond Peak Elev=82.17" Storage=234 cf Inflow=0.85 cfs 0.071 af

Pond OCS-1: OCS-1

Link 1L: Total Offsite

Link 2L: Total Offsite

Discarded=0.51 cfs 0.071 af Primary=0.00 cfs 0.000 af Outflow=0.51 cfs 0.071 af

Peak Elev=83.23" Inflow=0.87 cfs 0.068 af
Outflow=0.87 cfs 0.068 af

Inflow=0.00 cfs 0.000 af
Primary=0.00 cfs 0.000 af

Inflow=0.00 cfs 0.000 af
Primary=0.00 cfs 0.000 af

Link 3L: To Existing CB in Small Lane (redevelopment) Inflow=0.12 cfs 0.008 af

Primary=0.12 cfs 0.008 af
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Link cb-1: Inflow=0.46 cfs 0.034 af

Primary=0.46 cfs 0.034 af

Link cb-2: Inflow=0.46 cfs 0.035 af
Primary=0.46 cfs 0.035 af

Total Runoff Area = 1.641 ac Runoff Volume = 0.080 af Average Runoff Depth = 0.58"
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Subcatchment 1S:
Runoff = 0.12cfs @ 12.09 hrs, Volume= 0.008 af, Depth= 2.05"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Storm Rainfall=3.31"
Area (sf) CN Description
1,796 98 Pavement/Curb
324 39 >75% Grass cover, Good, HSG A
2,120 89 Weighted Average
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 1S:
oo | [oa I
oy | [] Typelll24-hr 2-Year Storm
ST [ [N S S SR N - ~ Rainfall=3.31"
4y ¥ ~ Runoff Area=2,120 sf
ey " Runoff Volume=0.008 af
0 0'08_5 R R e e T S fff%ff*flf"RuntfDepth=2.053'——
~ 007__ | | | | | | | | | | | | | \.
H 006_5/1 ***** e e e A s 1 Tc=6.0 min
s 11 e e ' 11 CN=89
0053 | e S ,,L,,,,L,,,L,,,,L,,,L,,,,L,,,L,,,,
o.o4—§/l 77777 1””17”1””17”1””17 7”l””l””l””l””l””l””l””
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11 e T
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Time (hours)
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Subcatchment 2S:

Runoff = 046 cfs @ 12.09 hrs, Volume= 0.034 af, Depth= 2.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Storm Rainfall=3.31"

Area (sf) CN

Description

6,204 98
198 98
178 39

Roadway pavement/curb
Driveway Apron
>75% Grass cover, Good, HSG A

6,580 96

Weighted Average

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

6.0

Direct Entry,

Subcatchment 2S:
Hydrograph

Flow (cfs)
o
N
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I

I

I
.

I

I

I

I
S

I

I

I
.

I

I

I

I

]

I

I

I

|

|

I

I

I
-

I

I

I

|

Time (hours)




Postdevelopment Type Ill 24-hr 2-Year Storm Rainfall=3.31"

Prepared by Sullivan Engineering Group, LLC Page 26
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023
Subcatchment 3S:

Runoff = 046 cfs @ 12.09 hrs, Volume= 0.035 af, Depth= 2.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Storm Rainfall=3.31"

Area (sf) CN Description

6,204 98 roadway pavement/curb
198 98 driveway apron
72 39 >75% Grass cover, Good, HSG A

6,474 97 Weighted Average

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 3S:
Hydrograph
,~[:::I::I:::I:::I:::I::’“"""’:[::I:::I::I:I::I:I:: 0 Runoff
od ! 046¢cfs|] .
owd | Typg1[I,24—ht2,¥gat5torm::
4244 B\ Rainfall=3.31"
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82‘2‘ \e o f | .  Runoff Volume = ‘;035af,
Sowl| iii’iiiiiiiRuanfDeptlj—fZZfoi
Eggi I N S R ST | S d;BZ([hflih:
wozfd Al  CN=97
ofed f g
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Time (hours)
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Runoff

0.00 cfs @

5.00 hrs, Volume=

Subcatchment 4S:

0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Storm Rainfall=3.31"

Area (sf)

CN

Description

14,635
560
3,936

30
98
39

Woods, Good, HSG A

ret. walls

>75% Grass cover, Good, HSG A

19,131

Tc
(min)

Length
(feet)

34

Weighted Average

(ft/sec)

Slope Velocity Capacity Description
(ft/ft)

(cfs)

6.0

Direct Entry,

Subcatchment 4S:
Hydrograph

Flow (cfs)

[ 0.00 cfs |,

0K

Runoff Volume=0.000 af
" Runoff Depth=0.00"
| Tc=6.0 min
.~ CN=34

5

6

M1 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment 5S:
Runoff = 0.01cfs@ 12.55 hrs, Volume= 0.003 af, Depth= 0.12"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Storm Rainfall=3.31"
Area (sf) CN Description
9,741 39 >75% Grass cover, Good, HSG A
2,304 98 House Roof (Lot 1+Lot 2)
12,045 50 Weighted Average
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.8 50 0.0050 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
0.5 20 0.0100 0.7 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.0 12 0.3300 4.0 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
2.3 67 0.0050 0.5 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
12.6 149 Total
Subcatchment 5S:
Hydrograph
oo | e
oos] | Typelll 24-hr2-YearStorm g4~
owe| | Rainfall=3.31" -
oor| | Runoff Area=12,045sf 5
oos] | Runoff Volume=0.003 af L
7 o] | Runoff Depth=0.12" ¥ <, R
S oos] | FlowLength=149" = [} = S B
2 00048 | o IS
* 00043 L,TF?’!?,-@,U!'H,,,;,,,,;,,,,; ,,,,,,,,,,,,,,,,,,,,,,,,,,
0003y | CN=0 - >y
0.003F | LS
00023 | T
ooo24 |
oootf | ool
ooty |
05'”'é””5""é""é”"1b' 11 12 13 '1';1' - '1'5""1%""1'7' - '1'5' - '15""2'()
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Subcatchment 6S:

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Storm Rainfall=3.31"

Area (sf) CN Description
25,135 30 Woods, Good, HSG A

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.8 50 0.0050 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.0 40 0.0100 0.7 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.5 54 0.1500 1.9 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

11.3 144 Total

Subcatchment 6S:
Hydrograph

T T T T
| | | |
| | | |
| | | |
|

- |
Type Il 24- hr 2 Year Storm

'~ Rainfall=3.31"
'Runoff Area=25,135 sf
Runoff Volume=0.000 af
~ Runoff Depth=0.00"
Flow Length=144'
 Tc=11.3 min
~ CN=30

Flow (cfs)

[ 0.00 cfs |,

C!/'"'I""I""I"" L S R B R |

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach 1R:

Inflow Area = 0.151 ac, Inflow Depth = 2.70" for 2-Year Storm event
Inflow = 046 cfs @ 12.09 hrs, Volume= 0.034 af
Outflow = 046 cfs@ 12.09 hrs, Volume= 0.034 af, Atten= 0%, Lag= 0.2 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.7 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.0 fps, Avg. Travel Time= 0.4 min
Peak Depth= 0.27' @ 12.09 hrs
Capacity at bank full= 2.98 cfs
Inlet Invert= 83.17', Outlet Invert= 83.06'
12.0" Diameter Pipe n=0.011 Length=22.0' Slope= 0.0050 /'
Reach 1R:
H Inflow
O Outflow

Flow (cfs)

Time (hours)



Postdevelopment Type Ill 24-hr 2-Year Storm Rainfall=3.31"

Prepared by Sullivan Engineering Group, LLC Page 31
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023
Reach 2R:

Inflow Area = 0.149 ac, Inflow Depth = 2.79" for 2-Year Storm event
Inflow = 046 cfs @ 12.09 hrs, Volume= 0.035 af
Outflow = 046 cfs@ 12.09 hrs, Volume= 0.035 af, Atten=0%, Lag= 0.1 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.1 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.2 fps, Avg. Travel Time= 0.2 min
Peak Depth= 0.25' @ 12.09 hrs
Capacity at bank full= 3.49 cfs
Inlet Invert= 83.17', Outlet Invert= 83.06'
12.0" Diameter Pipe n=0.011 Length=16.0' Slope= 0.0069 '/
Reach 2R:
H Inflow
O Outflow

Flow (cfs)

Time (hours)
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Reach 3R:

Inflow Area = 0.300 ac, Inflow Depth = 2.74" for 2-Year Storm event
Inflow = 0.92cfs @ 12.09 hrs, Volume= 0.068 af
Outflow = 0.87cfs@ 12.12 hrs, Volume= 0.068 af, Atten=5%, Lag= 1.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.3 fps, Min. Travel Time= 1.1 min
Avg. Velocity = 1.3 fps, Avg. Travel Time= 2.8 min

Peak Depth= 0.38' @ 12.10 hrs

Capacity at bank full= 2.97 cfs

Inlet Invert= 83.06', Outlet Invert= 82.00'

12.0" Diameter Pipe n=0.011 Length=213.0" Slope= 0.0050 /'

Reach 3R:

H Inflow
O Outflow

Iniflova A.frea-—1~o.3100 éc
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~ D=120"

- n=0.011

- L=2130

Flow (cfs)

$=0.0050 "7
Capacity=2.97 cfs

)
oM

5

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
-|----.’----.’----.”----.”----.’----|'----|"---- "---- e ——r—r—r LI e e e e e e
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)



Postdevelopment Type Ill 24-hr 2-Year Storm Rainfall=3.31"

Prepared by Sullivan Engineering Group, LLC Page 33
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023
Reach 4R:

Inflow Area = 0.300 ac, Inflow Depth = 2.74" for 2-Year Storm event
Inflow = 0.87cfs@ 12.12 hrs, Volume= 0.068 af
Outflow = 0.85cfs @ 12.14 hrs, Volume= 0.068 af, Atten=2%, Lag= 1.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.3 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 1.3 fps, Avg. Travel Time= 1.5 min

Peak Depth= 0.37' @ 12.13 hrs

Capacity at bank full= 2.96 cfs

Inlet Invert= 82.75', Outlet Invert= 82.20'

12.0" Diameter Pipe n=0.011 Length=111.0" Slope= 0.0050 /'

Reach 4R:
Hydrograph
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Pond 1P: Detention Pond

Inflow Area = 0.576 ac, Inflow Depth = 1.48" for 2-Year Storm event

Inflow = 0.85cfs @ 12.14 hrs, Volume= 0.071 af

Outflow = 0.51cfs@ 12.27 hrs, Volume= 0.071 af, Atten=40%, Lag= 8.0 min
Discarded = 0.51cfs @ 12.27 hrs, Volume= 0.071 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=82.17' @ 12.27 hrs Surf.Area= 2,667 sf Storage= 234 cf
Plug-Flow detention time= 3.1 min calculated for 0.071 af (100% of inflow)
Center-of-Mass det. time= 2.8 min ( 759.4 - 756.6 )

# Invert Avail.Storage Storage Description
1 82.10' 6,471 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
82.10 2,610 0 0
84.00 4,202 6,471 6,471
# Routing Invert Outlet Devices
1 Discarded 0.00" 0.011486 fpm Exfiltration over entire Surface area
2  Primary 83.00" 6.0'"long x 3.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50

3.00 3.50 4.00 4.50
Coef. (English) 2.44 2.58 2.68 2.67 2.65 2.64 2.64 2.68 2.68 2.72

2.81 2.92 2.97 3.07 3.32

iscarded OutFlow Max=0.51 cfs @ 12.27 hrs HW=82.17" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.51 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=82.10" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 1P: Detention Pond

Hydrograph

3
2T
20ga®
oE QO E
= 3.9
£0aan
o
[ Iml g [ T T T T Y B B B
[ Fv,’f, ﬁv, [ O S S R R B
T+ e T
[ i vl [
o ,RU,,-, [ T T T T Y B B B
[ ,ﬂ‘,Qﬂ, [ R A N N N
[N -4y ) Y R
o ,:U,— N T
[ < I [ T T T T B B B
[ I ,ﬂv, [ R R N R B B
R A Y ) T B
[ —, ,mw, [ R A N
[ | — [ T T T T Y B B B
o ,ﬂa, I [ T T T T B B B
L Q™ S
o S | ,nv, [ e R e N N R
[ ,bﬁ, [ T T T T Y B B B
[ ,AG,MMW, [ T T T A N R B
[ I O Y IO R
o MW, ﬂv, [ T e N N R T
[ ,Dr, T T O (R O B B
[ nv, N T T T T O R B B
T .4 B Ny [ Y Ny R B
o
[ O T T N O RO B B
[ O T T N O RO B B
T s e Y S Y [ Y Y Y N
I [ e e T T T B R T
I T T T T T A A B B
I |
.
I
I I &w
I [ N T &)
. R B S -
| [ ~ N
N
I [ R |
[ R R R B B ol o
[ N R R R R (= S S RN S R N
[ R e e B B R [ N B B
O O T (O Y O B B
O O T (O Y O B B
T [ (T Ny Y [ SO N N N B
[ T e e e T e e e e T N R R T
O O T (O Y O B B
O O T (O Y O B B
T (Y [ Y A N B
[ e e e e T e e e N N N R
O O T (O Y O B B
O O T (O Y O B B
L e e ) P R
R e R
O O T (O Y O B B
O O T (O Y O B B
T O [ Y Y R B
[ T e e e T e e e e T N R R T
O O T (O Y O B B
O O T (O Y O B B
S S S S S S R S S S S N
SN R~ < AN S Vi T
NN NN NN NN NN NN NN
NN NN NN NN N NN NN NN
NN NN NN NN NN N NN NN
NN N NERN N N
NN NN N NN NN NN NN
NN NN NN NN NN NN

(s30) moy4

11 12 13 14 15 16 17 18 19 20
Time (hours)

10



Postdevelopment Type Ill 24-hr 2-Year Storm Rainfall=3.31"

Prepared by Sullivan Engineering Group, LLC Page 36
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023

Pond OCS-1: OCS-1

Inflow Area = 0.300 ac, Inflow Depth = 2.74" for 2-Year Storm event

Inflow = 0.87cfs@ 12.12 hrs, Volume= 0.068 af

Outflow = 0.87cfs @ 12.12 hrs, Volume= 0.068 af, Atten= 0%, Lag= 0.0 min
Primary = 0.87cfs@ 12.12 hrs, Volume= 0.068 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=83.23' @ 12.12 hrs

Plug-Flow detention time= 0.0 min calculated for 0.068 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 748.4 - 748.4)

# Routing Invert Outlet Devices
1  Primary 82.75'" 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=0.85 cfs @ 12.12 hrs HW=83.22" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.85 cfs @ 2.3 fps)

Pond OCS-1: OCS-1

Hydrograph
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0.0 min

0%, Lag

Type lll 24-hr 2-Year Storm Rainfall

0.000 af, Atten

for 2-Year Storm event
0.000 af

Link 1L: Total Offsite

Link 1L: Total Offsite

5.00-20.00 hrs, dt=0.05 hrs

5.00 hrs, Volume

5.00 hrs, Volume

0.439 ac, Inflow Depth = 0.00"

0.00 cfs @

0.00 cfs @
Inflow, Time Span
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Primary outflow
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0.0 min

0%, Lag

Type lll 24-hr 2-Year Storm Rainfall

0.000 af, Atten

for 2-Year Storm event
0.000 af

Link 2L: Total Offsite
Link 2L: Total Offsite

5.00-20.00 hrs, dt=0.05 hrs

5.00 hrs, Volume

5.00 hrs, Volume

1.153 ac, Inflow Depth = 0.00"

0.00 cfs @

0.00 cfs @
Inflow, Time Span
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Inflow Area
Primary outflow

Inflow
Primary

O Primary

H Inflow
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Link 3L: To Existing CB in Small Lane (redevelopment)

Inflow Area = 0.049 ac, Inflow Depth = 2.05" for 2-Year Storm event
Inflow = 0.12cfs @ 12.09 hrs, Volume= 0.008 af
Primary = 0.12cfs @ 12.09 hrs, Volume= 0.008 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 3L: To Existing CB in Small Lane (redevelopment)

‘ ‘ A Inflow
[ T O Primary

R

Flow (cfs)
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Link cb-1:

for 2-Year Storm event

0.151 ac, Inflow Depth = 2.70"
0.46cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

0.034 af

0.0 min

0%, Lag

= 0.034 af, Atten

0.46 cfs @ 12.09 hrs, Volume

Primary

Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Primary outflow

Link cb-1:

Hydrograph
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Link cb-2:

for 2-Year Storm event

0.149 ac, Inflow Depth = 2.79"
0.46cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

0.035 af

0.0 min

0%, Lag

= 0.035 af, Atten

0.46 cfs @ 12.09 hrs, Volume

Primary

Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Primary outflow

Link cb-2:

Hydrograph
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S:

Runoff Area=2,120 sf Runoff Depth=3.76"
Tc=6.0 min CN=89 Runoff=0.22 cfs 0.015 af

Subcatchment 2S: Runoff Area=6,580 sf Runoff Depth=4.46"
Tc=6.0 min CN=96 Runoff=0.74 cfs 0.056 af

Subcatchment 3S: Runoff Area=6,474 sf Runoff Depth=4.54"
Tc=6.0 min CN=97 Runoff=0.74 cfs 0.056 af

Subcatchment 4S: Runoff Area=19,131 sf Runoff Depth=0.06"
Tc=6.0 min CN=34 Runoff=0.00 cfs 0.002 af

Subcatchment 5S: Runoff Area=12,045 sf Runoff Depth=0.69"
Flow Length=149' Tc=12.6 min CN=50 Runoff=0.14 cfs 0.016 af

Subcatchment 6S: Runoff Area=25,135 sf Runoff Depth=0.00"
Flow Length=144" Tc=11.3 min CN=30 Runoff=0.00 cfs 0.000 af

Reach 1R: Peak Depth=0.34" Max Vel=3.1 fps Inflow=0.74 cfs 0.056 af
D=12.0" n=0.011 L=22.0' S=0.0050'/" Capacity=2.98 cfs Outflow=0.74 cfs 0.056 af

Reach 2R: Peak Depth=0.31" Max Vel=3.5 fps Inflow=0.74 cfs 0.056 af
D=12.0" n=0.011 L=16.0' S=0.0069'/" Capacity=3.49 cfs Outflow=0.74 cfs 0.056 af

Reach 3R: Peak Depth=0.50" Max Vel=3.8 fps Inflow=1.47 cfs 0.112 af
D=12.0" n=0.011 L=213.0' S=0.0050"'/" Capacity=2.97 cfs Outflow=1.41 cfs 0.112 af

Reach 4R: Peak Depth=0.48'" Max Vel=3.7 fps Inflow=1.41 cfs 0.112 af
D=12.0" n=0.011 L=111.0" S=0.0050"'/" Capacity=2.96 cfs Outflow=1.38 cfs 0.112 af

Pond 1P: Detention Pond Peak Elev=82.36"' Storage=877 cf Inflow=1.48 cfs 0.128 af

Pond OCS-1: OCS-1

Link 1L: Total Offsite

Link 2L: Total Offsite

Discarded=0.54 cfs 0.128 af Primary=0.00 cfs 0.000 af Outflow=0.54 cfs 0.128 af

Peak Elev=83.38' Inflow=1.41cfs 0.112 af
Outflow=1.41 cfs 0.112 af

Inflow=0.00 cfs 0.002 af
Primary=0.00 cfs 0.002 af

Inflow=0.00 cfs 0.000 af
Primary=0.00 cfs 0.000 af

Link 3L: To Existing CB in Small Lane (redevelopment) Inflow=0.22 cfs 0.015 af

Primary=0.22 cfs 0.015 af
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Link cb-1: Inflow=0.74 cfs 0.056 af

Primary=0.74 cfs 0.056 af

Link cb-2: Inflow=0.74 cfs 0.056 af
Primary=0.74 cfs 0.056 af

Total Runoff Area = 1.641 ac Runoff Volume = 0.146 af Average Runoff Depth = 1.07"



Postdevelopment Type Ill 24-hr 10-Year Storm Rainfall=5.22"

Prepared by Sullivan Engineering Group, LLC Page 44
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023

Subcatchment 1S:

Runoff = 0.22cfs@ 12.09 hrs, Volume= 0.015 af, Depth= 3.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Storm Rainfall=5.22"

Area (sf) CN Description

1,796 98 Pavement/Curb
324 39 >75% Grass cover, Good, HSG A

2,120 89 Weighted Average

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

6.0 Direct Entry,

Subcatchment 1S:
Hydrograph
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Subcatchment 2S:

Runoff = 0.74 cfs @ 12.09 hrs, Volume= 0.056 af, Depth= 4.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Storm Rainfall=5.22"

Area (sf) CN Description

6,204 98 Roadway pavement/curb
198 98 Driveway Apron
178 39 >75% Grass cover, Good, HSG A

6,580 96 Weighted Average

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 2S:
Hydrograph
ofl |
B B R S N A Type Ill 24-hr 10-Year Storm
ol | © Ranfaissaz
oo 1 - Runoff Area=6,580 sf
st [l Runoff Volume=0.056 af
7% IER R | pth=s.ds”
o | Wl Tc=6.0min
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Subcatchment 3S:

Runoff = 0.74 cfs @ 12.09 hrs, Volume= 0.056 af, Depth= 4.54"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Storm Rainfall=5.22"

Area (sf) CN Description

6,204 98 roadway pavement/curb
198 98 driveway apron
72 39 >75% Grass cover, Good, HSG A

6,474 97 Weighted Average

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 3S:
Hydrograph
o ) T Raner
007'2 o 1 0T4cfs |
ol [] Typelll24-hr10-Year Storm
oes{ | W  Rainfall=5.22"
oo | " Runoff Area=6,474 sf
=t|  |l|  Runoff Volume=0.056 af
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Subcatchment 4S:
Runoff = 0.00cfs @ 15.16 hrs, Volume= 0.002 af, Depth= 0.06"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Storm Rainfall=5.22"
Area (sf) CN Description
14,635 30 Woods, Good, HSG A
560 98 ret. walls
3,936 39 >75% Grass cover, Good, HSG A
19,131 34 Weighted Average
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 4S:
Hydrograph
S I R S S R S S S
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Subcatchment 5S:
Runoff = 0.14 cfs @ 12.24 hrs, Volume= 0.016 af, Depth= 0.69"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Storm Rainfall=5.22"
Area (sf) CN Description
9,741 39 >75% Grass cover, Good, HSG A
2,304 98 House Roof (Lot 1+Lot 2)
12,045 50 Weighted Average
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.8 50 0.0050 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
0.5 20 0.0100 0.7 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.0 12 0.3300 4.0 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
2.3 67 0.0050 0.5 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
12.6 149 Total
Subcatchment 5S:
Hydrograph
5 /R
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Subcatchment 6S:

Runoff = 0.00 cfs @ 20.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Storm Rainfall=5.22"

Area (sf) CN Description
25,135 30 Woods, Good, HSG A

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.8 50 0.0050 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.0 40 0.0100 0.7 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.5 54 0.1500 1.9 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

11.3 144 Total

Subcatchment 6S:
Hydrograph
0.001—; v
00t |
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00011 | Runoff Area=25,135sf
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4 E | ol ___1________°L
g ] | Flow Length=144"
gowi | Te=11.3min
0.00194 t ARt A~ [ il e e Rl
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Reach 1R:

Inflow Area = 0.151 ac, Inflow Depth = 4.46" for 10-Year Storm event
Inflow = 0.74 cfs @ 12.09 hrs, Volume= 0.056 af

Outflow 0.74 cfs @ 12.09 hrs, Volume= 0.056 af, Atten= 0%, Lag= 0.2 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Max. Velocity= 3.1 fps, Min. Travel Time= 0.1 min

Avg. Velocity = 1.2 fps, Avg. Travel Time= 0.3 min

Peak Depth= 0.34' @ 12.09 hrs

Capacity at bank full= 2.98 cfs

Inlet Invert= 83.17', Outlet Invert= 83.06'

12.0" Diameter Pipe n=0.011 Length=22.0" Slope= 0.0050 '/

Reach 1R:
Hydrograph
L maea ] [Eow
08 | 0740 b tflrs Ay AEA | ——
ool | [omEEl inflow Area=0.151 ac |
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ossy | =19 A" |
el oy bE120"
oy | -~ n=0.011
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Reach 2R:

Inflow Area = 0.149 ac, Inflow Depth = 4.54" for 10-Year Storm event
Inflow = 0.74 cfs @ 12.09 hrs, Volume= 0.056 af

Outflow 0.74 cfs @ 12.09 hrs, Volume= 0.056 af, Atten= 0%, Lag= 0.1 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Max. Velocity= 3.5 fps, Min. Travel Time= 0.1 min

Avg. Velocity = 1.4 fps, Avg. Travel Time= 0.2 min

Peak Depth= 0.31' @ 12.09 hrs

Capacity at bank full= 3.49 cfs

Inlet Invert= 83.17', Outlet Invert= 83.06'

12.0" Diameter Pipe n=0.011 Length=16.0" Slope= 0.0069 '/

Reach 2R:
Hydrograph

8 L T0740B [ pflmas Avmoett 44 o |

os{ | Bl Inflow Area=0.149 ac |

ol | |f  PeakDepth=0.31"
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Reach 3R:

Inflow Area = 0.300 ac, Inflow Depth = 4.50" for 10-Year Storm event
Inflow = 147 cfs @ 12.09 hrs, Volume= 0.112 af
Outflow = 141 cfs @ 12.12 hrs, Volume= 0.112 af, Atten=4%, Lag= 1.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.8 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 1.5 fps, Avg. Travel Time= 2.4 min

Peak Depth= 0.50' @ 12.10 hrs

Capacity at bank full= 2.97 cfs

Inlet Invert= 83.06', Outlet Invert= 82.00'

12.0" Diameter Pipe n=0.011 Length=213.0" Slope= 0.0050 /'

Reach 3R:
Hydrograph
T | E=
| [i#ice) Inflow Area=0.300 ac
A  PeakDepth=0.50
| I}  MaxVel=3.8fps
- pen2r
3 . -~ n=0.011
 Le2se
I ~ $=0.0050"'""
I - Capacity=2.97 cfs
|
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Reach 4R:

Inflow Area = 0.300 ac, Inflow Depth = 4.49" for 10-Year Storm event
Inflow = 1.41cfs @ 12.12 hrs, Volume= 0.112 af
Outflow = 1.38cfs @ 12.13 hrs, Volume= 0.112 af, Atten=2%, Lag= 1.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.7 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 1.5 fps, Avg. Travel Time= 1.3 min

Peak Depth=0.48' @ 12.12 hrs

Capacity at bank full= 2.96 cfs

Inlet Invert= 82.75', Outlet Invert= 82.20'

12.0" Diameter Pipe n=0.011 Length=111.0" Slope= 0.0050 /'

Reach 4R:

T T T
| | |
! ! ! H Inflow

| | | O Outflow

Peak Depth=0.48'
fffffffffffffffffffff Max Vel=3.7 fps
~ D=12.0"
n=0.011
L=111.0'

Iniflova Area=0.300 éc

Flow (cfs)

$=0.0050 "7
Capacity=2.96 cfs
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Pond 1P: Detention Pond

Inflow Area = 0.576 ac, Inflow Depth = 2.66" for 10-Year Storm event

Inflow = 148 cfs @ 12.14 hrs, Volume= 0.128 af

Outflow = 0.54 cfs @ 12.46 hrs, Volume= 0.128 af, Atten=63%, Lag= 19.4 min
Discarded = 0.54 cfs @ 12.46 hrs, Volume= 0.128 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=82.36' @ 12.46 hrs Surf.Area= 2,826 sf Storage= 877 cf
Plug-Flow detention time= 8.8 min calculated for 0.127 af (100% of inflow)
Center-of-Mass det. time= 8.5 min ( 765.8 - 757.4)

# Invert Avail.Storage Storage Description
1 82.10' 6,471 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
82.10 2,610 0 0
84.00 4,202 6,471 6,471
# Routing Invert Outlet Devices
1 Discarded 0.00" 0.011486 fpm Exfiltration over entire Surface area
2  Primary 83.00" 6.0'"long x 3.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50

3.00 3.50 4.00 4.50
Coef. (English) 2.44 2.58 2.68 2.67 2.65 2.64 2.64 2.68 2.68 2.72

2.81 2.92 2.97 3.07 3.32

iscarded OutFlow Max=0.54 cfs @ 12.46 hrs HW=82.36' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.54 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=82.10" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 1P: Detention Pond

E Inflow
[ Outflow

nflow Area=0.576 ac | |25
'Peak Elev=82.36'
- Storage=877 cf

-
|

Flow (cfs)

0. v17///////l////////////l//l///////l///////l////////////l///////l
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Pond OCS-1: OCS-1

Inflow Area = 0.300 ac, Inflow Depth = 4.49" for 10-Year Storm event
Inflow = 1.41cfs @ 12.12 hrs, Volume= 0.112 af
Outflow = 141 cfs @ 12.12 hrs, Volume= 0.112 af, Atten= 0%, Lag= 0.0 min
Primary = 1.41cfs @ 12.12 hrs, Volume= 0.112 af
Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=83.38' @ 12.12 hrs
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= (not calculated)

# Routing Invert Outlet Devices

1  Primary 82.75'" 12.0" Vert. Orifice/Grate C= 0.600
Primary OutFlow Max=1.37 cfs @ 12.12 hrs HW=83.37' (Free Discharge)

1=Orifice/Grate (Orifice Controls 1.37 cfs @ 2.7 fps)

Pond OCS-1: OCS-1
[ Inflow
0O Primary

Flow (cfs)

Time (hours)
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Link 1L: Total Offsite

Inflow Area = 0.439 ac, Inflow Depth = 0.06" for 10-Year Storm event
Inflow = 0.00 cfs @ 15.16 hrs, Volume= 0.002 af
Primary = 0.00cfs @ 15.16 hrs, Volume= 0.002 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 1L: Total Offsite
Hydrograp

H Inflow
- O Primary

Flow (cfs)

V77722277
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Link 2L: Total Offsite

Inflow Area = 1.153 ac, Inflow Depth = 0.00" for 10-Year Storm event
Inflow = 0.00 cfs @ 20.00 hrs, Volume= 0.000 af
Primary = 0.00 cfs @ 20.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 2L: Total Offsite
Hydrograp

-

S |0 Primary

Flow (cfs)

9 10 11 12 13 14 15 16 17 18 19
Time (hours)
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Link 3L: To Existing CB in Small Lane (redevelopment)

Inflow Area = 0.049 ac, Inflow Depth = 3.76" for 10-Year Storm event
Inflow = 0.22cfs @ 12.09 hrs, Volume= 0.015 af
Primary = 0.22cfs @ 12.09 hrs, Volume= 0.015 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 3L: To Existing CB in Small Lane (redevelopment)
Hydrograph
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Link cb-1:

Inflow Area = 0.151 ac, Inflow Depth = 4.46" for 10-Year Storm event
Inflow = 0.74 cfs @ 12.09 hrs, Volume= 0.056 af
Primary = 0.74 cfs @ 12.09 hrs, Volume= 0.056 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link cb-1:
Hydrograph
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Link cb-2:

Inflow Area = 0.149 ac, Inflow Depth = 4.54" for 10-Year Storm event
Inflow = 0.74 cfs @ 12.09 hrs, Volume= 0.056 af
Primary = 0.74 cfs @ 12.09 hrs, Volume= 0.056 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link cb-2:
Hydrograp
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S:

Runoff Area=2,120 sf Runoff Depth=4.85"
Tc=6.0 min CN=89 Runoff=0.27 cfs 0.020 af

Subcatchment 2S: Runoff Area=6,580 sf Runoff Depth=5.55"
Tc=6.0 min CN=96 Runoff=0.92 cfs 0.070 af

Subcatchment 3S: Runoff Area=6,474 sf Runoff Depth=5.63"
Tc=6.0 min CN=97 Runoff=0.91 cfs 0.070 af

Subcatchment 4S: Runoff Area=19,131 sf Runoff Depth=0.23"
Tc=6.0 min CN=34 Runoff=0.03 cfs 0.009 af

Subcatchment 5S: Runoff Area=12,045 sf Runoff Depth=1.20"
Flow Length=149' Tc=12.6 min CN=50 Runoff=0.29 cfs 0.028 af

Subcatchment 6S: Runoff Area=25,135 sf Runoff Depth=0.09"
Flow Length=144" Tc=11.3 min CN=30 Runoff=0.01 cfs 0.004 af

Reach 1R: Peak Depth=0.38' Max Vel=3.3 fps Inflow=0.92 cfs 0.070 af
D=12.0" n=0.011 L=22.0' S=0.0050'/" Capacity=2.98 cfs Outflow=0.91 cfs 0.070 af

Reach 2R: Peak Depth=0.35' Max Vel=3.7 fps Inflow=0.91 cfs 0.070 af
D=12.0" n=0.011 L=16.0' S=0.0069'/" Capacity=3.49 cfs Outflow=0.91 cfs 0.070 af

Reach 3R: Peak Depth=0.56" Max Vel=4.0 fps Inflow=1.82 cfs 0.140 af
D=12.0" n=0.011 L=213.0' S=0.0050'/" Capacity=2.97 cfs Outflow=1.75 cfs 0.139 af

Reach 4R: Peak Depth=0.55' Max Vel=3.9 fps Inflow=1.75 cfs 0.139 af
D=12.0" n=0.011 L=111.0'" S=0.0050"'/" Capacity=2.96 cfs Outflow=1.70 cfs 0.139 af

Pond 1P: Detention Pond Peak Elev=82.54"' Storage=1,499 cf Inflow=1.95 cfs 0.167 af

Pond OCS-1: OCS-1

Link 1L: Total Offsite

Link 2L: Total Offsite

Discarded=0.57 cfs 0.167 af Primary=0.00 cfs 0.000 af Outflow=0.57 cfs 0.167 af

Peak Elev=83.47" Inflow=1.75 cfs 0.139 af
Outflow=1.75 cfs 0.139 af

Inflow=0.03 cfs 0.009 af
Primary=0.03 cfs 0.009 af

Inflow=0.01 cfs 0.004 af
Primary=0.01 cfs 0.004 af

Link 3L: To Existing CB in Small Lane (redevelopment) Inflow=0.27 cfs 0.020 af

Primary=0.27 cfs 0.020 af
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Link cb-1: Inflow=0.92 cfs 0.070 af

Primary=0.92 cfs 0.070 af

Link cb-2: Inflow=0.91 cfs 0.070 af
Primary=0.91 cfs 0.070 af

Total Runoff Area = 1.641 ac Runoff Volume = 0.200 af Average Runoff Depth = 1.46"
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Subcatchment 1S:

Runoff = 0.27 cfs@ 12.09 hrs, Volume= 0.020 af, Depth= 4.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Storm Rainfall=6.41"

Area (sf) CN Description

1,796 98 Pavement/Curb
324 39 >75% Grass cover, Good, HSG A

2,120 89 Weighted Average

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

6.0 Direct Entry,

Subcatchment 1S:

T T T
| | | | | | |

03"

0284

0264

© Rainfall=6.41"
~ Runoff Area=2,120 sf

" Runoff Volume=0.020 af

0244

0224~
024"

0.184

0164

Flow (cfs)

0144

0124~
014"

0.084"
0.063

0.043"

0.024 "

Time (hours)
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Subcatchment 2S:

Runoff = 0.92cfs @ 12.09 hrs, Volume= 0.070 af, Depth= 5.55"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Storm Rainfall=6.41"

Area (sf) CN Description

6,204 98 Roadway pavement/curb
198 98 Driveway Apron
178 39 >75% Grass cover, Good, HSG A

6,580 96 Weighted Average

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 2S:
T TR A I G sk i B G R
[ T Type Ill 24-hr 25-Year Storm
[ T  Rainfall=6.41"
I R ~ Runoff Area=6,580 sf
I R ~ Runoff Volume=0.070 af
g 1] ~ Runoff Depth=5.55"
S ~ Te=6.0min
N B o
| l l l l l l l l l l l l l
- @
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Subcatchment 3S:

Runoff = 091cfs@ 12.09 hrs, Volume= 0.070 af, Depth= 5.63"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Storm Rainfall=6.41"
Area (sf) CN Description
6,204 98 roadway pavement/curb
198 98 driveway apron
72 39 >75% Grass cover, Good, HSG A
6,474 97 Weighted Average
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 3S:
1 7777777777777777777777?77773 77777 -EIRunoff

s  Tc=6.0 min
- CN=97

' Rainfall=6.41"
Runoff Area=6,474 sf

unoff Volume=0.070 af
Runoff Depth=5.63"

"9 10 1 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment 4S:
Runoff = 0.03cfs @ 12.45 hrs, Volume= 0.009 af, Depth= 0.23"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Storm Rainfall=6.41"
Area (sf) CN Description
14,635 30 Woods, Good, HSG A
560 98 ret. walls
3,936 39 >75% Grass cover, Good, HSG A
19,131 34 Weighted Average
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 4S:
Hydrograph
| [ Typeli2r25-Year Storm
G B e e et AR | i - Rainfall=6.41"
0024 ************* Runoff Area=19,131 sf
o2y | |  Runoff Volume=0.009 af
T o I A R |7 W 'Runoff Depth=0.23"
sgootey L T . Tc=6.0 min
gooef | T2 cN=34
“ootay | B P | |
oot24 | . B X
oot | L S
ooe{ | B <z
e I Y N S S S S P
ooo4d | B
0.0024 1 1 1 1 1 l
O ey s 011 12 1 15 16 17 18 1o 20

Time (hours)



Postdevelopment Type Ill 24-hr 25-Year Storm Rainfall=6.41"

Prepared by Sullivan Engineering Group, LLC Page 68
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023
Subcatchment 5S:
Runoff = 0.29cfs @ 12.21 hrs, Volume= 0.028 af, Depth= 1.20"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Storm Rainfall=6.41"
Area (sf) CN Description
9,741 39 >75% Grass cover, Good, HSG A
2,304 98 House Roof (Lot 1+Lot 2)
12,045 50 Weighted Average
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.8 50 0.0050 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
0.5 20 0.0100 0.7 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.0 12 0.3300 4.0 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
2.3 67 0.0050 0.5 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
12.6 149 Total
Subcatchment 5S:
Hydrograph
i (U O A S A
031 | B T A A L AR N, en
o2y | . H Type lll 24-hr 25-Year Storm
o2y 8  Rainfall=6.41"
e e I ~ Runoff Area=12,045 f
0.22 | | | | | | | | |
ooy | T Runoff Violume=01026 af -
gos{ | B4 Runoff Depth=1.20"
3 0.16 N L 71””1””17EI7Qw7[Jefngth?1497'ﬂ
) 4 l i R i R B B l i l . : 3
- o ﬂ ””” [ S ’f”"l””f””l’”TTc;:lg'armn’
|t fd cN=so
o8 | U
oo | A
004 | L T R
00294 l l l l l l l ;
GI""I""I""I""I""I""I'"'I""I/;"'I'"'I'"'I""I""'I'"'I""I§
5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20

Time (hours)
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Subcatchment 6S:
Runoff = 0.01cfs@ 15.09 hrs, Volume= 0.004 af, Depth= 0.09"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-Year Storm Rainfall=6.41"
Area (sf) CN Description
25,135 30 Woods, Good, HSG A
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.8 50 0.0050 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.0 40 0.0100 0.7 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.5 54 0.1500 1.9 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
11.3 144 Total
Subcatchment 6S:
YE R O R N R S
00093 | oo L
oooe] | Type lll 24-hr 25-Year Storm
gggz' i *Rai‘nfalt=6.4: '*'*f"f""
ooor] | Runoff Area=25,135sf =~ =
00071 | Runoff Volume=0.004 af
_ o] | Runoff Depth=0.09"
S 0005y | Flow Length=144" -
2 00059 | A L
2 0004 | 1911,1';‘{ !!‘!Q,,,,; ,,,,,,,,,
0.0049 | 7CN;3Q;~7~;~~; 77777777777777777
0.003F |- L
o003y |
0002 |
ooo24 |
oooty L
o001 | L
0.000_2 T | | | |
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Time (hours)



Postdevelopment Type Ill 24-hr 25-Year Storm Rainfall=6.41"

Prepared by Sullivan Engineering Group, LLC Page 70
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023
Reach 1R:

Inflow Area = 0.151 ac, Inflow Depth = 5.55" for 25-Year Storm event
Inflow = 0.92cfs @ 12.09 hrs, Volume= 0.070 af
Outflow = 091cfs@ 12.09 hrs, Volume= 0.070 af, Atten=0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.3 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.3 fps, Avg. Travel Time= 0.3 min

Peak Depth= 0.38' @ 12.09 hrs

Capacity at bank full= 2.98 cfs

Inlet Invert= 83.17', Outlet Invert= 83.06'

12.0" Diameter Pipe n=0.011 Length=22.0" Slope= 0.0050 '/

Reach 1R:

H Inflow
O Outflow

Iniflova Alffea-fuo.1§51 éc
Peak Depth=0.38'

Max Vel=3.3 fps
~ D=12.0"
- n=0.011
- L=22.0"
- $=0.0050 /"
city=2.98 cfs

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach 2R:

Inflow Area = 0.149 ac, Inflow Depth = 5.63" for 25-Year Storm event
Inflow = 091cfs @ 12.09 hrs, Volume= 0.070 af
Outflow = 091cfs@ 12.09 hrs, Volume= 0.070 af, Atten=0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.7 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.4 fps, Avg. Travel Time= 0.2 min

Peak Depth= 0.35' @ 12.09 hrs

Capacity at bank full= 3.49 cfs

Inlet Invert= 83.17', Outlet Invert= 83.06'

12.0" Diameter Pipe n=0.011 Length=16.0" Slope= 0.0069 '/

Reach 2R:

H Inflow
O Outflow

Iniflova Alffea-fuo.1§49 éc
Peak Depth=0.35'

Max Vel=3.7 fps
~ D=12.0"
n=0.011
L=16.0'

Flow (cfs)

$=0.0069 '/
Capacity=3.49 cfs

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach 3R:

Inflow Area = 0.300 ac, Inflow Depth = 5.59" for 25-Year Storm event
Inflow = 1.82cfs @ 12.09 hrs, Volume= 0.140 af
Outflow = 1.75cfs @ 12.11 hrs, Volume= 0.139 af, Atten=4%, Lag= 1.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.0 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 1.6 fps, Avg. Travel Time= 2.2 min

Peak Depth= 0.56' @ 12.10 hrs

Capacity at bank full= 2.97 cfs

Inlet Invert= 83.06', Outlet Invert= 82.00'

12.0" Diameter Pipe n=0.011 Length=213.0" Slope= 0.0050 /'

Reach 3R:

H Inflow
O Outflow

Iniflova A.frea-—Juo.s':oo éc
Peak Depth=0.56'
Max Vel=4.0 fps

=
ain
o
o
—
-

Flow (cfs)

$=0.0050
ity=2.97 cfs

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach 4R:

Inflow Area = 0.300 ac, Inflow Depth = 5.58" for 25-Year Storm event
Inflow = 1.75cfs @ 12.11 hrs, Volume= 0.139 af
Outflow = 1.70 cfs @ 12.13 hrs, Volume= 0.139 af, Atten= 3%, Lag= 1.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.9 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 1.6 fps, Avg. Travel Time= 1.2 min

Peak Depth= 0.55' @ 12.12 hrs

Capacity at bank full= 2.96 cfs

Inlet Invert= 82.75', Outlet Invert= 82.20'

12.0" Diameter Pipe n=0.011 Length=111.0" Slope= 0.0050 /'

Reach 4R:

H Inflow
O Outflow

Iniflova A.frea-—Juo.s':oo éc
- Peak Depth=0.55'
Max Vel=3.9 fps

Flow (cfs)
1

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond 1P: Detention Pond

Inflow Area = 0.576 ac, Inflow Depth = 3.48" for 25-Year Storm event

Inflow = 1.95cfs @ 12.14 hrs, Volume= 0.167 af

Outflow = 0.57 cfs @ 12.53 hrs, Volume= 0.167 af, Atten=71%, Lag= 23.7 min
Discarded = 0.57 cfs @ 12.53 hrs, Volume= 0.167 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=82.54' @ 12.53 hrs Surf.Area= 2,979 sf Storage= 1,499 cf
Plug-Flow detention time= 14.9 min calculated for 0.167 af (100% of inflow)
Center-of-Mass det. time= 14.6 min ( 772.5-757.9)

# Invert Avail.Storage Storage Description
1 82.10' 6,471 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
82.10 2,610 0 0
84.00 4,202 6,471 6,471
# Routing Invert Outlet Devices
1 Discarded 0.00" 0.011486 fpm Exfiltration over entire Surface area
2  Primary 83.00" 6.0'"long x 3.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50

3.00 3.50 4.00 4.50
Coef. (English) 2.44 2.58 2.68 2.67 2.65 2.64 2.64 2.68 2.68 2.72

2.81 2.92 2.97 3.07 3.32

iscarded OutFlow Max=0.57 cfs @ 12.53 hrs HW=82.54' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.57 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=82.10" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



Postdevelopment Type Ill 24-hr 25-Year Storm Rainfall=6.41"

Prepared by Sullivan Engineering Group, LLC Page 75
HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems 2/23/2023

Pond 1P: Detention Pond

o [ Inflow
[ Outflow

nflow Area=0.576 ac | |35+
'Peak Elev=82.54'
‘Storage=1,499 cf

Flow (cfs)
n

|
| |
| | |
| | |
iy | R
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
|

0. v17///////l////////////l//l///////l///////l////////////l///////l

10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Pond OCS-1: OCS-1

Inflow Area = 0.300 ac, Inflow Depth = 5.58" for 25-Year Storm event

Inflow = 1.75cfs @ 12.11 hrs, Volume= 0.139 af

Outflow = 1.75cfs @ 12.11 hrs, Volume= 0.139 af, Atten= 0%, Lag= 0.0 min
Primary = 1.75cfs @ 12.11 hrs, Volume= 0.139 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=83.47' @ 12.11 hrs

Plug-Flow detention time= 0.0 min calculated for 0.139 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 740.0 - 740.0)

# Routing Invert Outlet Devices
1  Primary 82.75'" 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=1.70 cfs @ 12.11 hrs HW=83.46" (Free Discharge)
1=Orifice/Grate (Orifice Controls 1.70 cfs @ 2.9 fps)

Pond OCS-1: OCS-1

Hydrograph
l l l l l l ‘ ‘ l l l l l l l B Inflow
I =~ N WA S i 118
s Inflow Area=0.300 ac
R - Peak Elev=383.47"
sy .
3 l l l l l l l l l l l l l l
GS(IS%EIBSI') - '1I6'”'1Ii””1l/2””1ll/’>' - 1I41I51I61I71I8 - '15””2'0

Time (hours)
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Link 1L: Total Offsite

0.439 ac, Inflow Depth = 0.23" for 25-Year Storm event

Inflow Area =
Inflow = 0.03cfs @ 12.45 hrs, Volume= 0.009 af
Primary = 0.03cfs @ 12.45 hrs, Volume= 0.009 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Link 1L: Total Offsite

A Inflow
O Primary

Flow (cfs)

12 13
Time (hours)
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Link 2L: Total Offsite

Inflow Area = 1.153 ac, Inflow Depth = 0.04" for 25-Year Storm event
Inflow = 0.01cfs@ 15.09 hrs, Volume= 0.004 af
Primary = 0.01cfs @ 15.09 hrs, Volume= 0.004 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 2L: Total Offsite

Hydrograph
b ]| [Emiow

ootd | S| |E@Pprimary

q . | | | | | | | |
oe] | Inflow Area=1.153ac “—2> ]
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Link 3L: To Existing CB in Small Lane (redevelopment)

Inflow Area = 0.049 ac, Inflow Depth = 4.85" for 25-Year Storm event
Inflow = 0.27 cfs @ 12.09 hrs, Volume= 0.020 af
Primary = 0.27 cfs @ 12.09 hrs, Volume= 0.020 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 3L: To Existing CB in Small Lane (redevelopment)

Hydrograph
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£ et et e Bt e e e e i et ey st
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Link cb-1:

for 25-Year Storm event

0.151 ac, Inflow Depth = 5.55"
0.92cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

0.070 af

0.0 min

0%, Lag

= 0.070 af, Atten

0.92cfs @ 12.09 hrs, Volume

Primary

Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Primary outflow

Link cb-1:

Hydrograph

.19. —

'18' —

'13' - '14' - '15' - '16' - '17” '

T .12.. T

(sy0) mol4

20

Time (hours)
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Link cb-2:

for 25-Year Storm event

0.149 ac, Inflow Depth = 5.63"
091cfs@ 12.09 hrs, Volume
091 cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

0.070 af

0.0 min

0%, Lag

0.070 af, Atten

Primary

Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Primary outflow

Link cb-2:

Hydrograph

A Inflow
O Primary

.19. —

'18' —

'13' - '14' - '15' - '16' - '17” '

T .12.. T

(sy0) mol4

20

Time (hours)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S:

Runoff Area=2,120 sf Runoff Depth=6.55"
Tc=6.0 min CN=89 Runoff=0.36 cfs 0.027 af

Subcatchment 2S: Runoff Area=6,580 sf Runoff Depth=7.23"
Tc=6.0 min CN=96 Runoff=1.19 cfs 0.091 af

Subcatchment 3S: Runoff Area=6,474 sf Runoff Depth=7.31"
Tc=6.0 min CN=97 Runoff=1.17 cfs 0.091 af

Subcatchment 4S: Runoff Area=19,131 sf Runoff Depth=0.69"
Tc=6.0 min CN=34 Runoff=0.17 cfs 0.025 af

Subcatchment 5S: Runoff Area=12,045 sf Runoff Depth=2.18"
Flow Length=149' Tc=12.6 min CN=50 Runoff=0.57 cfs 0.050 af

Subcatchment 6S: Runoff Area=25,135 sf Runoff Depth=0.39"
Flow Length=144" Tc=11.3 min CN=30 Runoff=0.08 cfs 0.019 af

Reach 1R: Peak Depth=0.44" Max Vel=3.6 fps Inflow=1.19 cfs 0.091 af
D=12.0" n=0.011 L=22.0' S=0.0050'/" Capacity=2.98 cfs Outflow=1.18 cfs 0.091 af

Reach 2R: Peak Depth=0.40' Max Vel=4.0 fps Inflow=1.17 cfs 0.091 af
D=12.0" n=0.011 L=16.0' S=0.0069'/" Capacity=3.49 cfs Outflow=1.17 cfs 0.090 af

Reach 3R: Peak Depth=0.67" Max Vel=4.2 fps Inflow=2.35 cfs 0.182 af
D=12.0" n=0.011 L=213.0' S=0.0050"'/" Capacity=2.97 cfs Outflow=2.26 cfs 0.181 af

Reach 4R: Peak Depth=0.65" Max Vel=4.1 fps Inflow=2.26 cfs 0.181 af
D=12.0" n=0.011 L=111.0" S=0.0050"'/" Capacity=2.96 cfs Outflow=2.20 cfs 0.181 af

Pond 1P: Detention Pond Peak Elev=82.87"' Storage=2,635 cf Inflow=2.72 cfs 0.231 af

Pond OCS-1: OCS-1

Link 1L: Total Offsite

Link 2L: Total Offsite

Discarded=0.62 cfs 0.231 af Primary=0.00 cfs 0.000 af Outflow=0.62 cfs 0.231 af

Peak Elev=83.61" Inflow=2.26 cfs 0.181 af
Outflow=2.26 cfs 0.181 af

Inflow=0.17 cfs 0.025 af
Primary=0.17 cfs 0.025 af

Inflow=0.08 cfs 0.019 af
Primary=0.08 cfs 0.019 af

Link 3L: To Existing CB in Small Lane (redevelopment) Inflow=0.36 cfs 0.027 af

Primary=0.36 cfs 0.027 af
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Link cb-1: Inflow=1.19 cfs 0.091 af

Primary=1.19 cfs 0.091 af

Link cb-2: Inflow=1.17 cfs 0.091 af
Primary=1.17 cfs 0.091 af

Total Runoff Area = 1.641 ac Runoff Volume = 0.302 af Average Runoff Depth = 2.21"
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Subcatchment 1S:

Runoff = 0.36 cfs @ 12.09 hrs, Volume= 0.027 af, Depth= 6.55"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Storm Rainfall=8.25"

Area (sf) CN

Description

1,796 98
324 39

Pavement/Curb
>75% Grass cover, Good, HSG A

2,120 89

Weighted Average

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

6.0

Direct Entry,

Subcatchment 1S:
Hydrograph

Flow (cfs)

Time (hours)
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Subcatchment 2S:

Runoff = 1.19cfs @ 12.09 hrs, Volume= 0.091 af, Depth= 7.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Storm Rainfall=8.25"

Area (sf) CN Description

6,204 98 Roadway pavement/curb
198 98 Driveway Apron
178 39 >75% Grass cover, Good, HSG A

6,580 96 Weighted Average

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 2S:
Hydrograph
IR
| | | | | | . C | | | | | | |
- F ‘Type Il 24-hr 100-Year Storm
I ~Rainfall=8.25"
1 | l l l l l l l l Runoff Area=6,580 sf
"~ Runoff Volume=0.091 af
N EEE ~ Runoff Depth=7.23"
sy . To=60min
é l l l l l l l ' l l l l l - CN=96
I A o
| | | | | | | /, | | | | | |
| | | | | // | /,/ | | | |
5' - é - %é - é - '1IO' '”1I1' - 1I2 ' '1I3' - '1I4' - '1I5' '”1I6' - '1I7””1I8' - '1I9' - '2IO

Time (hours)
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Subcatchment 3S:

Runoff = 117 cfs @ 12.09 hrs, Volume= 0.091 af, Depth= 7.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Storm Rainfall=8.25"

Area (sf) CN Description

6,204 98 roadway pavement/curb
198 98 driveway apron
72 39 >75% Grass cover, Good, HSG A

6,474 97 Weighted Average

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 3S:

Hydrograph
I

I I I
| | |
| | |

Type Il 24-hr 100-Year Storm

[l
l
c

Runoff Area=6,474 sf
Runoff Volume=0.091 af
- Runoff Depth=7.31"
‘ - Tc=6.0 min
CN=97

Flow (cfs)

5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment 4S:
Runoff = 0.17 cfs @ 12.28 hrs, Volume= 0.025 af, Depth= 0.69"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Storm Rainfall=8.25"
Area (sf) CN Description
14,635 30 Woods, Good, HSG A
560 98 ret. walls
3,936 39 >75% Grass cover, Good, HSG A
19,131 34 Weighted Average
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 4S:
Hydrograph
el | == | (R
ol | [ Typem2enr100-Year Storm
sy . W4  Rainfall=8.25"
0143 -+ R e e T S - Runoff Area=19,131 sf -
0134 | N N [ BN I I | ! g
ol | - Runoff Volume=0.025 af
oy | || ' Runoff Depth=0.69"
s o1 | e | =6.0 min
o I T | R CN=34
w008y |- |——— =k ——— A== — =+ —— =4 ————+— — W - - - - - - - -+ - - — - - — -~ — — - - — ==
o074 | LBl
o064 | e
o054 | | =
004 | e =
oo | L,
0023 4 T
001 3 | | | | | | |
cé' - é - % - é """" 1I0' - '1I1' - '12' - '13' - '1I4' - '1I5' - '1Ié' - '1I7' - '1I8' - '1I9' - '2IO

Time (hours)
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Subcatchment 5S:

Runoff = 0.57 cfs @ 12.20 hrs, Volume= 0.050 af, Depth= 2.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Storm Rainfall=8.25"

Area (sf) CN Description

9,741 39 >75% Grass cover, Good, HSG A
2,304 98 House Roof (Lot 1+Lot 2)

12,045 50 Weighted Average

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.8 50 0.0050 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
0.5 20 0.0100 0.7 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.0 12 0.3300 4.0 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
2.3 67 0.0050 0.5 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps

12.6 149 Total

Subcatchment 5S:

I I I I I I I
| | | | | | |
.6 | | | |
1 |

fffffffffffff ‘fffﬁffffiffRamfaH=&2 .

0554

054

04574

041"

0354

Flow (cfs)

0254

0154

014"

0.054

o
w
. ali i i ol . L

Time (hours)
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Subcatchment 6S:

Runoff = 0.08 cfs @ 12.48 hrs, Volume= 0.019 af, Depth= 0.39"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Storm Rainfall=8.25"

Area (sf) CN Description
25,135 30 Woods, Good, HSG A

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.8 50 0.0050 0.1 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.0 40 0.0100 0.7 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
0.5 54 0.1500 1.9 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

11.3 144 Total

Subcatchment 6S:
Hydrograph

oo | | Gy

oossy | . . . . 1008¢cfs|

o6l | . FEA Typelll 24-hr 100-Year Storm

ool Reintaseos

000'2;: S A S S | Runoff Area=25,135 sf

oo | . & 'Runoff Volume=0.019 af
_ooss Lo A 'Runoff Depth=0.39"
32000-22';,flf**"l"ﬂlﬂfﬂl""lﬂ"%""l ************ - Flow Length=144" -
g 004y ¢+ - - O - R it T 1¥ BF Spge
2 o004 | o T r,,,T‘Ei‘D:?Jﬂ'ﬂ,

ooy L T -

003 | LA D

00254 | . . oS

oo2d [ L B

oot | o . & . Ty

707 Y S A

0.0053 | w w | | | ‘

C5'"'é"''%'"'é'"'9')"''1'0""1'1'"'12'"'13"''1'4"''1'5'"'1'6"''1'7"''1'8""1'9""2'0

Time (hours)
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Reach 1R:

Inflow Area = 0.151 ac, Inflow Depth = 7.23" for 100-Year Storm event
Inflow = 1.19cfs @ 12.09 hrs, Volume= 0.091 af
Outflow = 1.18 cfs @ 12.09 hrs, Volume= 0.091 af, Atten= 0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.6 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.4 fps, Avg. Travel Time= 0.3 min

Peak Depth= 0.44' @ 12.09 hrs

Capacity at bank full= 2.98 cfs

Inlet Invert= 83.17', Outlet Invert= 83.06'

12.0" Diameter Pipe n=0.011 Length=22.0" Slope= 0.0050 '/

Reach 1R:

H Inflow
O Outflow

Iniflova Alffea-fuo.1§51 éc
ffffff Peak Depth=0.44"
Max Vel=3.6 fps
- D=12.0"
n=0.011

L=22.0'

Flow (cfs)

$=0.0050 "7
Capacity=2.98 cfs

o

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach 2R:

Inflow Area = 0.149 ac, Inflow Depth = 7.31" for 100-Year Storm event
Inflow = 117 cfs @ 12.09 hrs, Volume= 0.091 af
Outflow = 117 cfs @ 12.09 hrs, Volume= 0.090 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.0 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.6 fps, Avg. Travel Time= 0.2 min

Peak Depth= 0.40' @ 12.09 hrs

Capacity at bank full= 3.49 cfs

Inlet Invert= 83.17', Outlet Invert= 83.06'

12.0" Diameter Pipe n=0.011 Length=16.0" Slope= 0.0069 '/

Reach 2R:

H Inflow
O Outflow

Iniflova Alffea-fuo.1§49 éc
***************** ~ Peak Depth=0.40"
Max Vel=4.0 fps
- D=12.0"
n=0.011
L=16.0'

Flow (cfs)

$=0.0069 '/
Capacity=3.49 cfs

"","",""/""/""/"",""I,""I/""/""',"" e e e s
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Reach 3R:

Inflow Area = 0.300 ac, Inflow Depth = 7.27" for 100-Year Storm event

Inflow = 235cfs @ 12.09 hrs, Volume= 0.182 af

Outflow = 226 cfs @ 12.11 hrs, Volume= 0.181 af, Atten=4%, Lag= 1.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.2 fps, Min. Travel Time= 0.8 min
Avg. Velocity = 1.7 fps, Avg. Travel Time= 2.1 min

Peak Depth= 0.67' @ 12.10 hrs

Capacity at bank full= 2.97 cfs

Inlet Invert= 83.06', Outlet Invert= 82.00'

12.0" Diameter Pipe n=0.011 Length=213.0" Slope= 0.0050 /'

Reach 3R:

-~ Hydogreeh 0000
[ [23cs] B Oustow
| 22 Inflow Area=0.300 ac
| TH eeakDeptnener

1T ~ Max Vel=4.2 fps
W T e
g { -~ n=0.011
el tene
T 1 ¢ o o S=00050'/'
R R - Cépa¢lty=2 97 cfs

Time (hours)
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Reach 4R:

Inflow Area = 0.300 ac, Inflow Depth = 7.26" for 100-Year Storm event
Inflow = 226 cfs @ 12.11 hrs, Volume= 0.181 af
Outflow = 2.20cfs @ 12.13 hrs, Volume= 0.181 af, Atten= 3%, Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.1 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.7 fps, Avg. Travel Time= 1.1 min

Peak Depth= 0.65' @ 12.12 hrs

Capacity at bank full= 2.96 cfs

Inlet Invert= 82.75', Outlet Invert= 82.20'

12.0" Diameter Pipe n=0.011 Length=111.0" Slope= 0.0050 /'

Reach 4R:

([ [226es] B

LfJfmtmiwiwtﬁ%-??CfsfﬁLJnf!c?warfeiaEQ?aQQfag
g ~ Peak Depth=0.65'

I S S S B ~ Max Vel=4.1 fps

- b
g [ n=0.011
T ~ $=0.0050"

| | icsl-pa¢nty=2 96 cfs

Time (hours)
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Pond 1P: Detention Pond

Inflow Area = 0.576 ac, Inflow Depth = 4.82" for 100-Year Storm event

Inflow = 272cfs @ 12.14 hrs, Volume= 0.231 af

Outflow = 0.62cfs @ 12.60 hrs, Volume= 0.231 af, Atten=77%, Lag= 27.7 min
Discarded = 0.62cfs @ 12.60 hrs, Volume= 0.231 af

Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=82.87' @ 12.60 hrs Surf.Area= 3,258 sf Storage= 2,635 cf
Plug-Flow detention time= 27.1 min calculated for 0.231 af (100% of inflow)
Center-of-Mass det. time= 26.8 min ( 785.1 - 758.3 )

# Invert Avail.Storage Storage Description
1 82.10' 6,471 cf Custom Stage Data (Prismatic)Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
82.10 2,610 0 0
84.00 4,202 6,471 6,471
# Routing Invert Outlet Devices
1 Discarded 0.00" 0.011486 fpm Exfiltration over entire Surface area
2  Primary 83.00" 6.0'"long x 3.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.50

3.00 3.50 4.00 4.50
Coef. (English) 2.44 2.58 2.68 2.67 2.65 2.64 2.64 2.68 2.68 2.72

2.81 2.92 2.97 3.07 3.32

iscarded OutFlow Max=0.62 cfs @ 12.60 hrs HW=82.87" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.62 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=82.10" (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 1P: Detention Pond

Hydrograph
M Inflow
1 Outflow
[l Discarded
O Primary

Flow (cfs)

000 ot & 77777777 7

10 11 12 13 14 15 16 17 18 19
Time (hours)
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Pond OCS-1: OCS-1

Inflow Area = 0.300 ac, Inflow Depth = 7.26" for 100-Year Storm event
Inflow 226 cfs @ 12.11 hrs, Volume= 0.181 af
Outflow 226 cfs @ 12.11 hrs, Volume= 0.181 af, Atten= 0%, Lag= 0.0 min

Primary 226 cfs @ 12.11 hrs, Volume= 0.181 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev=83.61' @ 12.11 hrs
Plug-Flow detention time= (not calculated: outflow precedes inflow)

Center-of-Mass det. time= (not calculated)

# Routing Invert Outlet Devices
1  Primary 82.75'" 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=2.21 cfs @ 12.11 hrs HW=83.59" (Free Discharge)
1=Orifice/Grate (Orifice Controls 2.21 cfs @ 3.1 fps)

Pond OCS-1: OCS-1

[ Inflow
0O Primary

Flow (cfs)

-
|

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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for 100-Year Storm event
0.025 af

Link 1L: Total Offsite

0.0 min

0%, Lag

0.025 af, Atten

5.00-20.00 hrs, dt=0.05 hrs

Link 1L: Total Offsite

Hydrograph

|
|

12 13 14 15 16 17 18 19 20

Time (hours)

11

0.439 ac, Inflow Depth = 0.69"
017 cfs @ 12.28 hrs, Volume
017 cfs @ 12.28 hrs, Volume

Inflow, Time Span

HydroCAD® 7.00 s/n 001433 © 1986-2003 Applied Microcomputer Systems

Prepared by Sullivan Engineering Group, LLC

Postdevelopment
Inflow Area
Primary outflow

Inflow
Primary

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

0
0
0
0
0.
0
0
-~ 0

SJ0) Mmol4

10
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Link 2L: Total Offsite

Inflow Area =
Inflow = 0.08 cfs @ 12.48 hrs, Volume= 0.019 af
Primary = 0.08 cfs @ 12.48 hrs, Volume=

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 2L: Total Offsite
Hydrograp

1.153 ac, Inflow Depth = 0.19" for 100-Year Storm event

,,,,,,,,,,,,, :

Flow (cfs)

' ¥ r''aa.£_\Qr-----
I I I I NAK
/ a
- TAAO -~ -]
y
y

0.019 af, Atten= 0%, Lag= 0.0 min

A Inflow
O Primary

NGz

5 6 7 8 9 10 11 12 13 14 15
Time (hours)
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Link 3L: To Existing CB in Small Lane (redevelopment)

Inflow Area = 0.049 ac, Inflow Depth = 6.55" for 100-Year Storm event
Inflow = 0.36cfs @ 12.09 hrs, Volume= 0.027 af
Primary = 0.36 cfs @ 12.09 hrs, Volume= 0.027 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 3L: To Existing CB in Small Lane (redevelopment)

I
| | | | | |
- #,,,4,,,,:,,,7¢77747777P77— E Inflow
|
|

O Primary

Flow (cfs)

-

— ——— r——— a—— S— ""/""I/"”I/"" ""' S et ey —
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Link cb-1:

for 100-Year Storm event

0.151 ac, Inflow Depth = 7.23"
1.19cfs @ 12.09 hrs, Volume
1.19cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

0.091 af

0.0 min

0%, Lag

0.091 af, Atten

Primary

Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Primary outflow

Link cb-1:

Hydrograph

.19. —

'18' —

'13' - '14' - '15' - '16' - '17” '

T .12.. T

(sy0) mol4

20

Time (hours)
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Postdevelopment

Link cb-2:

for 100-Year Storm event

0.149 ac, Inflow Depth = 7.31"
117 cfs@ 12.09 hrs, Volume
117 cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

0.091 af

0.0 min

0%, Lag

0.091 af, Atten

Primary

Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Primary outflow

Link cb-2:

Hydrograph

O Primary

H Inflow

.19. —

'18' —

'13' - '14' - '15' - '16' - '17” '

T .12.. T

(sy0) mol4

20

Time (hours)
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