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Sullivan Engineering Group, LLC 
Civil Engineers & Land Development Consultants

 
 
November 6, 2025 
 
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 one house lot.  This 
report is intended to accompany a Definitive Subdivision Plan Set prepared by Sullivan Engineering Group, LLC  dated 
September 21, 2025, revised Nov. 6, 2025 
 
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, stormceptor, and Retain-It precast 
concrete units.  The proposed house/porch will have its own onsite drainage system consisting of Retain-It Units.  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 proposed site development 
of Lot A is shown and is included in the drainage design analysis. 
 
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 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 
2 Year   0.00   0.00    0.00   0.00 
10 Year  0.01   0.004    0.00   0.00 
25 Year  0.05   0.016    0.01   0.005 
100 Year  0.31   0.048    0.20   0.02 
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Design Point 2 (HydroCAD symbol – Link “2L) 
  

Predevelopment     Postdevelopment 
   Peak Rate (cfs) Volume (AF)   Peak Rate (cfs)      Volume (AF) 
Storm Event 
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) Mounding Analysis 
4) Average Annual Load of Total Phosphorus worksheet 
5) Operation & Maintenance Plan 

 
The following will be provided prior to construction: 
 

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

 
 
 
Very Truly Yours, 
 
 
 
 
 
 
 
John (Jack) D. Sullivan III, PE 
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Map Unit Legend

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

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

0.1 0.2%

51A Swansea muck, 0 to 1 percent 
slopes

23.9 64.8%

52A Freetown muck, 0 to 1 percent 
slopes

0.2 0.5%

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

0.2 0.7%

255B Windsor loamy sand, 3 to 8 
percent slopes

0.5 1.3%

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

1.3 3.4%

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

2.6 7.1%

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

8.0 21.7%

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

0.1 0.2%

Totals for Area of Interest 36.9 100.0%

Soil Map—Middlesex County, Massachusetts

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/28/2022
Page 3 of 3
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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




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

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: 
 
Joe Marino is the party responsible for the operation and maintenance of the site and drainage system within 
the development..  Since this development and drainage system will remain privately owned.   
 

a. Roadway sweeping  – Pavement  shall be swept in the early spring immediately after snow melt and at 
least twice other times annually.   

b. Paving and curbing – Paving and curbing shall be maintained in good condition to channel surface 
runoff into the onsite catchbasins. 

c. Roof drain inlets, downspouts, and roof drain pipes  -  All components of the roof drain collection 
system 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.  Any components that 
become damaged shall be repaired or replaced immediately upon discovery to assure proper 
conveyance of stormwater runoff into the drywell systems. 

d. Retain-It precast concrete modules – The level of water in the Retain-it modules 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.  If water does not leave the 
modules within 72 hours after the storm, or if water breaks out on the surface above the system, or if 
the roof collection system begins to overflow frequently (for the 10 year storm intensity or less intense 
storms), the infiltration bed is likely clogged.  The infiltration bed shall be cleaned and repaired or 
replaced as needed to maintain proper functioning. 

e. The stormceptor catchbasin unit shall be inspected at least 3 times per year.  Maintenance to the 
stormceptor unit shall be in accordance with the manufacturer’s guidance. 

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

 





Drainage Diagram for Predevelopment
Prepared by Sullivan Engineering Group, LLC        11/6/2025
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Type III 24-hr 2-Year Storm  Rainfall=3.31"Predevelopment
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

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

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

   Inflow=0.00 cfs  0.000 afLink 1L: Total Offsite - Northerly Wetland @ Crossing
   Primary=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afLink 2L: Total Offsite- Easterly Wetland
   Primary=0.00 cfs  0.000 af

Total Runoff Area = 1.697 ac   Runoff Volume = 0.000 af   Average Runoff Depth = 0.00"
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Subcatchment 1S: 

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year Storm  Rainfall=3.31"

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: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type III 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

0.00 cfs



Type III 24-hr 2-Year Storm  Rainfall=3.31"Predevelopment
Page 4Prepared by Sullivan Engineering Group, LLC

11/6/2025HydroCAD® 7.00  s/n 001433  © 1986-2003 Applied Microcomputer Systems

Subcatchment 2S: 

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 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: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type III 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

0.00 cfs



Type III 24-hr 2-Year Storm  Rainfall=3.31"Predevelopment
Page 5Prepared by Sullivan Engineering Group, LLC

11/6/2025HydroCAD® 7.00  s/n 001433  © 1986-2003 Applied Microcomputer Systems

Link 1L: Total Offsite - Northerly Wetland @ Crossing

Inflow Area = 0.844 ac,  Inflow Depth = 0.00"    for  2-Year Storm event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

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

Link 1L: Total Offsite - Northerly Wetland @ Crossing

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Inflow Area=0.844 ac

0.00 cfs
0.00 cfs
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Link 2L: Total Offsite- Easterly Wetland

Inflow Area = 0.854 ac,  Inflow Depth = 0.00"    for  2-Year Storm event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

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

Link 2L: Total Offsite- Easterly Wetland

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Inflow Area=0.854 ac

0.00 cfs
0.00 cfs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=36,743 sf   Runoff Depth=0.09"Subcatchment 1S: 
   Flow Length=279'   Tc=12.1 min   CN=34   Runoff=0.01 cfs  0.006 af

Runoff Area=37,180 sf   Runoff Depth=0.01"Subcatchment 2S: 
   Flow Length=212'   Tc=10.0 min   CN=30   Runoff=0.00 cfs  0.001 af

   Inflow=0.01 cfs  0.006 afLink 1L: Total Offsite - Northerly Wetland @ Crossing
   Primary=0.01 cfs  0.006 af

   Inflow=0.00 cfs  0.001 afLink 2L: Total Offsite- Easterly Wetland
   Primary=0.00 cfs  0.001 af

Total Runoff Area = 1.697 ac   Runoff Volume = 0.007 af   Average Runoff Depth = 0.05"
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Subcatchment 1S: 

Runoff = 0.01 cfs @ 15.25 hrs,  Volume= 0.006 af,  Depth= 0.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 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: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.011

0.01

0.009

0.009

0.008

0.008

0.007

0.007

0.006

0.006

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Type III 24-hr 10-Year Storm
Rainfall=5.22"
Runoff Area=36,743 sf
Runoff Volume=0.006 af
Runoff Depth=0.09"
Flow Length=279'
Tc=12.1 min
CN=34

0.01 cfs
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Subcatchment 2S: 

Runoff = 0.00 cfs @ 22.53 hrs,  Volume= 0.001 af,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 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: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0

0

Type III 24-hr 10-Year Storm
Rainfall=5.22"
Runoff Area=37,180 sf
Runoff Volume=0.001 af
Runoff Depth=0.01"
Flow Length=212'
Tc=10.0 min
CN=30

0.00 cfs
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Link 1L: Total Offsite - Northerly Wetland @ Crossing

Inflow Area = 0.844 ac,  Inflow Depth = 0.09"    for  10-Year Storm event
Inflow = 0.01 cfs @ 15.25 hrs,  Volume= 0.006 af
Primary = 0.01 cfs @ 15.25 hrs,  Volume= 0.006 af,  Atten= 0%,  Lag= 0.0 min

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

Link 1L: Total Offsite - Northerly Wetland @ Crossing

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.011
0.01

0.009
0.009

0.008
0.008

0.007
0.007
0.006

0.006
0.005

0.005
0.004

0.004
0.003
0.003

0.002
0.002

0.001
0.001

0.000
0

Inflow Area=0.844 ac
0.01 cfs

0.01 cfs
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Link 2L: Total Offsite- Easterly Wetland

Inflow Area = 0.854 ac,  Inflow Depth = 0.01"    for  10-Year Storm event
Inflow = 0.00 cfs @ 22.53 hrs,  Volume= 0.001 af
Primary = 0.00 cfs @ 22.53 hrs,  Volume= 0.001 af,  Atten= 0%,  Lag= 0.0 min

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

Link 2L: Total Offsite- Easterly Wetland

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0

0

Inflow Area=0.854 ac
0.00 cfs

0.00 cfs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=36,743 sf   Runoff Depth=0.29"Subcatchment 1S: 
   Flow Length=279'   Tc=12.1 min   CN=34   Runoff=0.05 cfs  0.020 af

Runoff Area=37,180 sf   Runoff Depth=0.12"Subcatchment 2S: 
   Flow Length=212'   Tc=10.0 min   CN=30   Runoff=0.01 cfs  0.009 af

   Inflow=0.05 cfs  0.020 afLink 1L: Total Offsite - Northerly Wetland @ Crossing
   Primary=0.05 cfs  0.020 af

   Inflow=0.01 cfs  0.009 afLink 2L: Total Offsite- Easterly Wetland
   Primary=0.01 cfs  0.009 af

Total Runoff Area = 1.697 ac   Runoff Volume = 0.029 af   Average Runoff Depth = 0.20"
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Subcatchment 1S: 

Runoff = 0.05 cfs @ 12.54 hrs,  Volume= 0.020 af,  Depth= 0.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 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: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr 25-Year Storm
Rainfall=6.41"
Runoff Area=36,743 sf
Runoff Volume=0.020 af
Runoff Depth=0.29"
Flow Length=279'
Tc=12.1 min
CN=34

0.05 cfs
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Subcatchment 2S: 

Runoff = 0.01 cfs @ 15.07 hrs,  Volume= 0.009 af,  Depth= 0.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 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: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type III 24-hr 25-Year Storm
Rainfall=6.41"
Runoff Area=37,180 sf
Runoff Volume=0.009 af
Runoff Depth=0.12"
Flow Length=212'
Tc=10.0 min
CN=30

0.01 cfs
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Link 1L: Total Offsite - Northerly Wetland @ Crossing

Inflow Area = 0.844 ac,  Inflow Depth = 0.29"    for  25-Year Storm event
Inflow = 0.05 cfs @ 12.54 hrs,  Volume= 0.020 af
Primary = 0.05 cfs @ 12.54 hrs,  Volume= 0.020 af,  Atten= 0%,  Lag= 0.0 min

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

Link 1L: Total Offsite - Northerly Wetland @ Crossing

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=0.844 ac
0.05 cfs

0.05 cfs
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Link 2L: Total Offsite- Easterly Wetland

Inflow Area = 0.854 ac,  Inflow Depth = 0.12"    for  25-Year Storm event
Inflow = 0.01 cfs @ 15.07 hrs,  Volume= 0.009 af
Primary = 0.01 cfs @ 15.07 hrs,  Volume= 0.009 af,  Atten= 0%,  Lag= 0.0 min

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

Link 2L: Total Offsite- Easterly Wetland

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Inflow Area=0.854 ac
0.01 cfs

0.01 cfs



Type III 24-hr 100-Year Storm  Rainfall=8.25"Predevelopment
Page 17Prepared by Sullivan Engineering Group, LLC

11/6/2025HydroCAD® 7.00  s/n 001433  © 1986-2003 Applied Microcomputer Systems

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=36,743 sf   Runoff Depth=0.80"Subcatchment 1S: 
   Flow Length=279'   Tc=12.1 min   CN=34   Runoff=0.31 cfs  0.056 af

Runoff Area=37,180 sf   Runoff Depth=0.47"Subcatchment 2S: 
   Flow Length=212'   Tc=10.0 min   CN=30   Runoff=0.12 cfs  0.034 af

   Inflow=0.31 cfs  0.056 afLink 1L: Total Offsite - Northerly Wetland @ Crossing
   Primary=0.31 cfs  0.056 af

   Inflow=0.12 cfs  0.034 afLink 2L: Total Offsite- Easterly Wetland
   Primary=0.12 cfs  0.034 af

Total Runoff Area = 1.697 ac   Runoff Volume = 0.090 af   Average Runoff Depth = 0.64"
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Subcatchment 1S: 

Runoff = 0.31 cfs @ 12.38 hrs,  Volume= 0.056 af,  Depth= 0.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 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: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr 100-Year Storm
Rainfall=8.25"
Runoff Area=36,743 sf
Runoff Volume=0.056 af
Runoff Depth=0.80"
Flow Length=279'
Tc=12.1 min
CN=34

0.31 cfs
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Subcatchment 2S: 

Runoff = 0.12 cfs @ 12.46 hrs,  Volume= 0.034 af,  Depth= 0.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 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: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr 100-Year Storm
Rainfall=8.25"
Runoff Area=37,180 sf
Runoff Volume=0.034 af
Runoff Depth=0.47"
Flow Length=212'
Tc=10.0 min
CN=30

0.12 cfs
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Link 1L: Total Offsite - Northerly Wetland @ Crossing

Inflow Area = 0.844 ac,  Inflow Depth = 0.80"    for  100-Year Storm event
Inflow = 0.31 cfs @ 12.38 hrs,  Volume= 0.056 af
Primary = 0.31 cfs @ 12.38 hrs,  Volume= 0.056 af,  Atten= 0%,  Lag= 0.0 min

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

Link 1L: Total Offsite - Northerly Wetland @ Crossing

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=0.844 ac
0.31 cfs

0.31 cfs
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Link 2L: Total Offsite- Easterly Wetland

Inflow Area = 0.854 ac,  Inflow Depth = 0.47"    for  100-Year Storm event
Inflow = 0.12 cfs @ 12.46 hrs,  Volume= 0.034 af
Primary = 0.12 cfs @ 12.46 hrs,  Volume= 0.034 af,  Atten= 0%,  Lag= 0.0 min

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

Link 2L: Total Offsite- Easterly Wetland

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Inflow Area=0.854 ac
0.12 cfs

0.12 cfs





Drainage Diagram for Postdevelopment
Prepared by Sullivan Engineering Group, LLC        11/6/2025
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Subcat Reach Pond Link

1S2S

Roadway + Contributing
 Areas

3S

House + Porch Roof
4S

5S
1P

Retain-It Modules

2P

Retain_It Modules

1L

Total Offsite- Northerly
 wetland @ Crossing

2L

Total Offsite-Easterly
 Wetland

3L

To Existing CB in Small
 Lane (redevelopment)



Type III 24-hr 2-Year Storm  Rainfall=3.31"Postdevelopment
Page 2Prepared by Sullivan Engineering Group, LLC

11/6/2025HydroCAD® 7.00  s/n 001433  © 1986-2003 Applied Microcomputer Systems

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=2,120 sf   Runoff Depth=2.18"Subcatchment 1S: 
   Tc=6.0 min   CN=89   Runoff=0.12 cfs  0.009 af

Runoff Area=16,279 sf   Runoff Depth=1.77"Subcatchment 2S: Roadway + Contributing Areas
   Tc=6.0 min   CN=84   Runoff=0.76 cfs  0.055 af

Runoff Area=2,288 sf   Runoff Depth=3.08"Subcatchment 3S: House + Porch Roof
   Tc=6.0 min   CN=98   Runoff=0.16 cfs  0.013 af

Runoff Area=20,349 sf   Runoff Depth=0.00"Subcatchment 4S: 
   Tc=6.0 min   CN=30   Runoff=0.00 cfs  0.000 af

Runoff Area=32,887 sf   Runoff Depth=0.00"Subcatchment 5S: 
   Tc=6.0 min   CN=34   Runoff=0.00 cfs  0.000 af

Peak Elev=82.40'  Storage=124 cf   Inflow=0.16 cfs  0.013 afPond 1P: Retain-It Modules
   Outflow=0.04 cfs  0.013 af

Peak Elev=82.30'  Storage=528 cf   Inflow=0.76 cfs  0.055 afPond 2P: Retain_It Modules
   Discarded=0.19 cfs  0.055 af   Primary=0.00 cfs  0.000 af   Outflow=0.19 cfs  0.055 af

   Inflow=0.00 cfs  0.000 afLink 1L: Total Offsite- Northerly wetland @ Crossing
   Primary=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afLink 2L: Total Offsite-Easterly Wetland
   Primary=0.00 cfs  0.000 af

   Inflow=0.12 cfs  0.009 afLink 3L: To Existing CB in Small Lane (redevelopment)
   Primary=0.12 cfs  0.009 af

Total Runoff Area = 1.697 ac   Runoff Volume = 0.078 af   Average Runoff Depth = 0.55"
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Subcatchment 1S: 

Runoff = 0.12 cfs @ 12.09 hrs,  Volume= 0.009 af,  Depth= 2.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 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: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr 2-Year Storm
Rainfall=3.31"
Runoff Area=2,120 sf
Runoff Volume=0.009 af
Runoff Depth=2.18"
Tc=6.0 min
CN=89

0.12 cfs
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Subcatchment 2S: Roadway + Contributing Areas

Runoff = 0.76 cfs @ 12.09 hrs,  Volume= 0.055 af,  Depth= 1.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year Storm  Rainfall=3.31"

Area (sf) CN Description
10,396 98 Roadway

410 98 curbing
1,168 98 ret wall

980 98 driveway
3,325 30 Woods, Good, HSG A

16,279 84 Weighted Average

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

6.0 Direct Entry, 

Subcatchment 2S: Roadway + Contributing Areas

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr 2-Year Storm
Rainfall=3.31"
Runoff Area=16,279 sf
Runoff Volume=0.055 af
Runoff Depth=1.77"
Tc=6.0 min
CN=84

0.76 cfs
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Subcatchment 3S: House + Porch Roof

Runoff = 0.16 cfs @ 12.09 hrs,  Volume= 0.013 af,  Depth= 3.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year Storm  Rainfall=3.31"

Area (sf) CN Description
2,288 98 House Roof + Porch

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

6.0 Direct Entry, 

Subcatchment 3S: House + Porch Roof

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr 2-Year Storm
Rainfall=3.31"
Runoff Area=2,288 sf
Runoff Volume=0.013 af
Runoff Depth=3.08"
Tc=6.0 min
CN=98

0.16 cfs
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Subcatchment 4S: 

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year Storm  Rainfall=3.31"

Area (sf) CN Description
20,349 30 Woods, Good, HSG A

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

6.0 Direct Entry, 

Subcatchment 4S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

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

Runoff Area=20,349 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Tc=6.0 min

CN=30

0.00 cfs
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Subcatchment 5S: 

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year Storm  Rainfall=3.31"

Area (sf) CN Description
12,887 39 >75% Grass cover, Good, HSG A
20,000 30 Woods, Good, HSG A
32,887 34 Weighted Average

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

6.0 Direct Entry, 

Subcatchment 5S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

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

Runoff Area=32,887 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Tc=6.0 min

CN=34

0.00 cfs
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Pond 1P: Retain-It Modules

Inflow Area = 0.053 ac,  Inflow Depth = 3.08"    for  2-Year Storm event
Inflow = 0.16 cfs @ 12.09 hrs,  Volume= 0.013 af
Outflow = 0.04 cfs @ 11.75 hrs,  Volume= 0.013 af,  Atten= 77%,  Lag= 0.0 min
Discarded = 0.04 cfs @ 11.75 hrs,  Volume= 0.013 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 82.40' @ 12.48 hrs   Surf.Area= 196 sf   Storage= 124 cf
Plug-Flow detention time= 16.2 min calculated for 0.013 af (100% of inflow)
Center-of-Mass det. time= 16.1 min ( 771.4 - 755.3 )

# Invert Avail.Storage Storage Description
1 81.50' 39 cf 7.00'W x 7.00'L x 0.50'H Prismatoid  x 4

98 cf Overall  x 40.0% Voids
2 82.00' 588 cf 7.00'W x 7.00'L x 3.00'H Retain_it - 3 ft Inside Height  x 4 -Impervious
3 82.00' 43 cf 1.00'W x 5.67'L x 2.50'H Retain-It (Opening)  x 3 -Impervious

670 cf Total Available Storage

# Routing Invert Outlet Devices
1 Discarded 0.00' 0.011500 fpm Exfiltration over entire Surface area   

Discarded OutFlow  Max=0.04 cfs @ 11.75 hrs  HW=81.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Pond 1P: Retain-It Modules

Inflow
Discarded

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Inflow Area=0.053 ac
Peak Elev=82.40'
Storage=124 cf

0.16 cfs

0.04 cfs
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Pond 2P: Retain_It Modules

Inflow Area = 0.374 ac,  Inflow Depth = 1.77"    for  2-Year Storm event
Inflow = 0.76 cfs @ 12.09 hrs,  Volume= 0.055 af
Outflow = 0.19 cfs @ 11.85 hrs,  Volume= 0.055 af,  Atten= 75%,  Lag= 0.0 min
Discarded = 0.19 cfs @ 11.85 hrs,  Volume= 0.055 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 82.30' @ 12.50 hrs   Surf.Area= 980 sf   Storage= 528 cf
Plug-Flow detention time= 15.6 min calculated for 0.055 af (100% of inflow)
Center-of-Mass det. time= 15.4 min ( 842.8 - 827.4 )

# Invert Avail.Storage Storage Description
1 81.50' 196 cf 7.00'W x 7.00'L x 0.50'H Prismatoid  x 20

490 cf Overall  x 40.0% Voids
2 82.00' 2,940 cf 7.00'W x 7.00'L x 3.00'H Retain-It Module  x 20 -Impervious
3 82.00' 326 cf 1.00'W x 5.67'L x 2.50'H Retain-It (Open)  x 23 -Impervious

3,462 cf Total Available Storage

# Routing Invert Outlet Devices
1 Discarded 0.00' 0.011500 fpm Exfiltration over entire Surface area   
2 Primary 85.17' 2.00' x 2.00' Horiz. Orifice/Grate X 2.00   Limited to weir flow   C= 0.600   

Discarded OutFlow  Max=0.19 cfs @ 11.85 hrs  HW=81.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.19 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=81.50'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 2P: Retain_It Modules

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)
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0.8

0.75
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0.65
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0.55

0.5

0.45

0.4
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0.15

0.1

0.05

0

Inflow Area=0.374 ac
Peak Elev=82.30'
Storage=528 cf

0.76 cfs

0.19 cfs
0.19 cfs

0.00 cfs
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Link 1L: Total Offsite- Northerly wetland @ Crossing

Inflow Area = 0.841 ac,  Inflow Depth = 0.00"    for  2-Year Storm event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

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

Link 1L: Total Offsite- Northerly wetland @ Crossing

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Inflow Area=0.841 ac

0.00 cfs
0.00 cfs
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Link 2L: Total Offsite-Easterly Wetland

Inflow Area = 0.755 ac,  Inflow Depth = 0.00"    for  2-Year Storm event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

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

Link 2L: Total Offsite-Easterly Wetland

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Inflow Area=0.755 ac

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

Inflow Area = 0.049 ac,  Inflow Depth = 2.18"    for  2-Year Storm event
Inflow = 0.12 cfs @ 12.09 hrs,  Volume= 0.009 af
Primary = 0.12 cfs @ 12.09 hrs,  Volume= 0.009 af,  Atten= 0%,  Lag= 0.0 min

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

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

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=0.049 ac
0.12 cfs

0.12 cfs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=2,120 sf   Runoff Depth=3.98"Subcatchment 1S: 
   Tc=6.0 min   CN=89   Runoff=0.22 cfs  0.016 af

Runoff Area=16,279 sf   Runoff Depth=3.47"Subcatchment 2S: Roadway + Contributing Areas
   Tc=6.0 min   CN=84   Runoff=1.48 cfs  0.108 af

Runoff Area=2,288 sf   Runoff Depth=4.98"Subcatchment 3S: House + Porch Roof
   Tc=6.0 min   CN=98   Runoff=0.26 cfs  0.022 af

Runoff Area=20,349 sf   Runoff Depth=0.01"Subcatchment 4S: 
   Tc=6.0 min   CN=30   Runoff=0.00 cfs  0.000 af

Runoff Area=32,887 sf   Runoff Depth=0.09"Subcatchment 5S: 
   Tc=6.0 min   CN=34   Runoff=0.01 cfs  0.005 af

Peak Elev=83.06'  Storage=266 cf   Inflow=0.26 cfs  0.022 afPond 1P: Retain-It Modules
   Outflow=0.04 cfs  0.022 af

Peak Elev=83.22'  Storage=1,550 cf   Inflow=1.48 cfs  0.108 afPond 2P: Retain_It Modules
   Discarded=0.19 cfs  0.108 af   Primary=0.00 cfs  0.000 af   Outflow=0.19 cfs  0.108 af

   Inflow=0.00 cfs  0.000 afLink 1L: Total Offsite- Northerly wetland @ Crossing
   Primary=0.00 cfs  0.000 af

   Inflow=0.01 cfs  0.005 afLink 2L: Total Offsite-Easterly Wetland
   Primary=0.01 cfs  0.005 af

   Inflow=0.22 cfs  0.016 afLink 3L: To Existing CB in Small Lane (redevelopment)
   Primary=0.22 cfs  0.016 af

Total Runoff Area = 1.697 ac   Runoff Volume = 0.152 af   Average Runoff Depth = 1.07"
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Subcatchment 1S: 

Runoff = 0.22 cfs @ 12.09 hrs,  Volume= 0.016 af,  Depth= 3.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 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: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.24
0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type III 24-hr 10-Year Storm
Rainfall=5.22"
Runoff Area=2,120 sf
Runoff Volume=0.016 af
Runoff Depth=3.98"
Tc=6.0 min
CN=89

0.22 cfs
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Subcatchment 2S: Roadway + Contributing Areas

Runoff = 1.48 cfs @ 12.09 hrs,  Volume= 0.108 af,  Depth= 3.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year Storm  Rainfall=5.22"

Area (sf) CN Description
10,396 98 Roadway

410 98 curbing
1,168 98 ret wall

980 98 driveway
3,325 30 Woods, Good, HSG A

16,279 84 Weighted Average

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

6.0 Direct Entry, 

Subcatchment 2S: Roadway + Contributing Areas

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type III 24-hr 10-Year Storm
Rainfall=5.22"
Runoff Area=16,279 sf
Runoff Volume=0.108 af
Runoff Depth=3.47"
Tc=6.0 min
CN=84

1.48 cfs
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Subcatchment 3S: House + Porch Roof

Runoff = 0.26 cfs @ 12.09 hrs,  Volume= 0.022 af,  Depth= 4.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year Storm  Rainfall=5.22"

Area (sf) CN Description
2,288 98 House Roof + Porch

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

6.0 Direct Entry, 

Subcatchment 3S: House + Porch Roof

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr 10-Year Storm
Rainfall=5.22"
Runoff Area=2,288 sf
Runoff Volume=0.022 af
Runoff Depth=4.98"
Tc=6.0 min
CN=98

0.26 cfs
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Subcatchment 4S: 

Runoff = 0.00 cfs @ 22.53 hrs,  Volume= 0.000 af,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year Storm  Rainfall=5.22"

Area (sf) CN Description
20,349 30 Woods, Good, HSG A

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

6.0 Direct Entry, 

Subcatchment 4S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.001
0.001

0.001
0.001
0.001
0.001
0.001

0.001
0.001
0.001
0.001

0.001
0.001
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0
0
0

Type III 24-hr 10-Year Storm
Rainfall=5.22"
Runoff Area=20,349 sf
Runoff Volume=0.000 af
Runoff Depth=0.01"
Tc=6.0 min
CN=30

0.00 cfs
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Subcatchment 5S: 

Runoff = 0.01 cfs @ 15.16 hrs,  Volume= 0.005 af,  Depth= 0.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year Storm  Rainfall=5.22"

Area (sf) CN Description
12,887 39 >75% Grass cover, Good, HSG A
20,000 30 Woods, Good, HSG A
32,887 34 Weighted Average

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

6.0 Direct Entry, 

Subcatchment 5S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.009

0.009

0.008

0.007

0.007

0.006

0.006

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Type III 24-hr 10-Year Storm
Rainfall=5.22"
Runoff Area=32,887 sf
Runoff Volume=0.005 af
Runoff Depth=0.09"
Tc=6.0 min
CN=34

0.01 cfs



Type III 24-hr 10-Year Storm  Rainfall=5.22"Postdevelopment
Page 20Prepared by Sullivan Engineering Group, LLC

11/6/2025HydroCAD® 7.00  s/n 001433  © 1986-2003 Applied Microcomputer Systems

Pond 1P: Retain-It Modules

Inflow Area = 0.053 ac,  Inflow Depth = 4.98"    for  10-Year Storm event
Inflow = 0.26 cfs @ 12.09 hrs,  Volume= 0.022 af
Outflow = 0.04 cfs @ 11.65 hrs,  Volume= 0.022 af,  Atten= 86%,  Lag= 0.0 min
Discarded = 0.04 cfs @ 11.65 hrs,  Volume= 0.022 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 83.06' @ 12.59 hrs   Surf.Area= 196 sf   Storage= 266 cf
Plug-Flow detention time= 40.5 min calculated for 0.022 af (100% of inflow)
Center-of-Mass det. time= 40.3 min ( 787.2 - 746.9 )

# Invert Avail.Storage Storage Description
1 81.50' 39 cf 7.00'W x 7.00'L x 0.50'H Prismatoid  x 4

98 cf Overall  x 40.0% Voids
2 82.00' 588 cf 7.00'W x 7.00'L x 3.00'H Retain_it - 3 ft Inside Height  x 4 -Impervious
3 82.00' 43 cf 1.00'W x 5.67'L x 2.50'H Retain-It (Opening)  x 3 -Impervious

670 cf Total Available Storage

# Routing Invert Outlet Devices
1 Discarded 0.00' 0.011500 fpm Exfiltration over entire Surface area   

Discarded OutFlow  Max=0.04 cfs @ 11.65 hrs  HW=81.55'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Pond 1P: Retain-It Modules

Inflow
Discarded

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=0.053 ac
Peak Elev=83.06'
Storage=266 cf

0.26 cfs

0.04 cfs
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Pond 2P: Retain_It Modules

Inflow Area = 0.374 ac,  Inflow Depth = 3.47"    for  10-Year Storm event
Inflow = 1.48 cfs @ 12.09 hrs,  Volume= 0.108 af
Outflow = 0.19 cfs @ 11.65 hrs,  Volume= 0.108 af,  Atten= 87%,  Lag= 0.0 min
Discarded = 0.19 cfs @ 11.65 hrs,  Volume= 0.108 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 83.22' @ 12.70 hrs   Surf.Area= 980 sf   Storage= 1,550 cf
Plug-Flow detention time= 58.8 min calculated for 0.108 af (100% of inflow)
Center-of-Mass det. time= 58.6 min ( 866.9 - 808.3 )

# Invert Avail.Storage Storage Description
1 81.50' 196 cf 7.00'W x 7.00'L x 0.50'H Prismatoid  x 20

490 cf Overall  x 40.0% Voids
2 82.00' 2,940 cf 7.00'W x 7.00'L x 3.00'H Retain-It Module  x 20 -Impervious
3 82.00' 326 cf 1.00'W x 5.67'L x 2.50'H Retain-It (Open)  x 23 -Impervious

3,462 cf Total Available Storage

# Routing Invert Outlet Devices
1 Discarded 0.00' 0.011500 fpm Exfiltration over entire Surface area   
2 Primary 85.17' 2.00' x 2.00' Horiz. Orifice/Grate X 2.00   Limited to weir flow   C= 0.600   

Discarded OutFlow  Max=0.19 cfs @ 11.65 hrs  HW=81.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.19 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=81.50'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 2P: Retain_It Modules

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0

Inflow Area=0.374 ac
Peak Elev=83.22'
Storage=1,550 cf

1.48 cfs

0.19 cfs
0.19 cfs

0.00 cfs
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Link 1L: Total Offsite- Northerly wetland @ Crossing

Inflow Area = 0.841 ac,  Inflow Depth = 0.01"    for  10-Year Storm event
Inflow = 0.00 cfs @ 22.53 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 22.53 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

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

Link 1L: Total Offsite- Northerly wetland @ Crossing

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0

Inflow Area=0.841 ac
0.00 cfs

0.00 cfs
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Link 2L: Total Offsite-Easterly Wetland

Inflow Area = 0.755 ac,  Inflow Depth = 0.09"    for  10-Year Storm event
Inflow = 0.01 cfs @ 15.16 hrs,  Volume= 0.005 af
Primary = 0.01 cfs @ 15.16 hrs,  Volume= 0.005 af,  Atten= 0%,  Lag= 0.0 min

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

Link 2L: Total Offsite-Easterly Wetland

Inflow
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Inflow Area=0.755 ac
0.01 cfs
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Link 3L: To Existing CB in Small Lane (redevelopment)

Inflow Area = 0.049 ac,  Inflow Depth = 3.98"    for  10-Year Storm event
Inflow = 0.22 cfs @ 12.09 hrs,  Volume= 0.016 af
Primary = 0.22 cfs @ 12.09 hrs,  Volume= 0.016 af,  Atten= 0%,  Lag= 0.0 min

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

Link 3L: To Existing CB in Small Lane (redevelopment)
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Inflow Area=0.049 ac
0.22 cfs

0.22 cfs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=2,120 sf   Runoff Depth=5.13"Subcatchment 1S: 
   Tc=6.0 min   CN=89   Runoff=0.27 cfs  0.021 af

Runoff Area=16,279 sf   Runoff Depth=4.58"Subcatchment 2S: Roadway + Contributing Areas
   Tc=6.0 min   CN=84   Runoff=1.93 cfs  0.143 af

Runoff Area=2,288 sf   Runoff Depth=6.17"Subcatchment 3S: House + Porch Roof
   Tc=6.0 min   CN=98   Runoff=0.32 cfs  0.027 af

Runoff Area=20,349 sf   Runoff Depth=0.12"Subcatchment 4S: 
   Tc=6.0 min   CN=30   Runoff=0.01 cfs  0.005 af

Runoff Area=32,887 sf   Runoff Depth=0.29"Subcatchment 5S: 
   Tc=6.0 min   CN=34   Runoff=0.05 cfs  0.018 af

Peak Elev=83.50'  Storage=360 cf   Inflow=0.32 cfs  0.027 afPond 1P: Retain-It Modules
   Outflow=0.04 cfs  0.027 af

Peak Elev=83.88'  Storage=2,281 cf   Inflow=1.93 cfs  0.143 afPond 2P: Retain_It Modules
   Discarded=0.19 cfs  0.143 af   Primary=0.00 cfs  0.000 af   Outflow=0.19 cfs  0.143 af

   Inflow=0.01 cfs  0.005 afLink 1L: Total Offsite- Northerly wetland @ Crossing
   Primary=0.01 cfs  0.005 af

   Inflow=0.05 cfs  0.018 afLink 2L: Total Offsite-Easterly Wetland
   Primary=0.05 cfs  0.018 af

   Inflow=0.27 cfs  0.021 afLink 3L: To Existing CB in Small Lane (redevelopment)
   Primary=0.27 cfs  0.021 af

Total Runoff Area = 1.697 ac   Runoff Volume = 0.213 af   Average Runoff Depth = 1.51"
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Subcatchment 1S: 

Runoff = 0.27 cfs @ 12.09 hrs,  Volume= 0.021 af,  Depth= 5.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 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: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 25-Year Storm
Rainfall=6.41"
Runoff Area=2,120 sf
Runoff Volume=0.021 af
Runoff Depth=5.13"
Tc=6.0 min
CN=89

0.27 cfs
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Subcatchment 2S: Roadway + Contributing Areas

Runoff = 1.93 cfs @ 12.09 hrs,  Volume= 0.143 af,  Depth= 4.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-Year Storm  Rainfall=6.41"

Area (sf) CN Description
10,396 98 Roadway

410 98 curbing
1,168 98 ret wall

980 98 driveway
3,325 30 Woods, Good, HSG A

16,279 84 Weighted Average

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

6.0 Direct Entry, 

Subcatchment 2S: Roadway + Contributing Areas

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr 25-Year Storm
Rainfall=6.41"
Runoff Area=16,279 sf
Runoff Volume=0.143 af
Runoff Depth=4.58"
Tc=6.0 min
CN=84

1.93 cfs
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Subcatchment 3S: House + Porch Roof

Runoff = 0.32 cfs @ 12.09 hrs,  Volume= 0.027 af,  Depth= 6.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-Year Storm  Rainfall=6.41"

Area (sf) CN Description
2,288 98 House Roof + Porch

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

6.0 Direct Entry, 

Subcatchment 3S: House + Porch Roof

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr 25-Year Storm
Rainfall=6.41"
Runoff Area=2,288 sf
Runoff Volume=0.027 af
Runoff Depth=6.17"
Tc=6.0 min
CN=98

0.32 cfs
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Subcatchment 4S: 

Runoff = 0.01 cfs @ 15.00 hrs,  Volume= 0.005 af,  Depth= 0.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-Year Storm  Rainfall=6.41"

Area (sf) CN Description
20,349 30 Woods, Good, HSG A

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

6.0 Direct Entry, 

Subcatchment 4S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr 25-Year Storm
Rainfall=6.41"
Runoff Area=20,349 sf
Runoff Volume=0.005 af
Runoff Depth=0.12"
Tc=6.0 min
CN=30

0.01 cfs
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Subcatchment 5S: 

Runoff = 0.05 cfs @ 12.45 hrs,  Volume= 0.018 af,  Depth= 0.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-Year Storm  Rainfall=6.41"

Area (sf) CN Description
12,887 39 >75% Grass cover, Good, HSG A
20,000 30 Woods, Good, HSG A
32,887 34 Weighted Average

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

6.0 Direct Entry, 

Subcatchment 5S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr 25-Year Storm
Rainfall=6.41"
Runoff Area=32,887 sf
Runoff Volume=0.018 af
Runoff Depth=0.29"
Tc=6.0 min
CN=34

0.05 cfs
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Pond 1P: Retain-It Modules

Inflow Area = 0.053 ac,  Inflow Depth = 6.17"    for  25-Year Storm event
Inflow = 0.32 cfs @ 12.09 hrs,  Volume= 0.027 af
Outflow = 0.04 cfs @ 11.55 hrs,  Volume= 0.027 af,  Atten= 88%,  Lag= 0.0 min
Discarded = 0.04 cfs @ 11.55 hrs,  Volume= 0.027 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 83.50' @ 12.70 hrs   Surf.Area= 196 sf   Storage= 360 cf
Plug-Flow detention time= 59.1 min calculated for 0.027 af (100% of inflow)
Center-of-Mass det. time= 58.9 min ( 802.7 - 743.8 )

# Invert Avail.Storage Storage Description
1 81.50' 39 cf 7.00'W x 7.00'L x 0.50'H Prismatoid  x 4

98 cf Overall  x 40.0% Voids
2 82.00' 588 cf 7.00'W x 7.00'L x 3.00'H Retain_it - 3 ft Inside Height  x 4 -Impervious
3 82.00' 43 cf 1.00'W x 5.67'L x 2.50'H Retain-It (Opening)  x 3 -Impervious

670 cf Total Available Storage

# Routing Invert Outlet Devices
1 Discarded 0.00' 0.011500 fpm Exfiltration over entire Surface area   

Discarded OutFlow  Max=0.04 cfs @ 11.55 hrs  HW=81.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Pond 1P: Retain-It Modules

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=0.053 ac
Peak Elev=83.50'
Storage=360 cf

0.32 cfs

0.04 cfs
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Pond 2P: Retain_It Modules

Inflow Area = 0.374 ac,  Inflow Depth = 4.58"    for  25-Year Storm event
Inflow = 1.93 cfs @ 12.09 hrs,  Volume= 0.143 af
Outflow = 0.19 cfs @ 11.55 hrs,  Volume= 0.143 af,  Atten= 90%,  Lag= 0.0 min
Discarded = 0.19 cfs @ 11.55 hrs,  Volume= 0.143 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 83.88' @ 12.95 hrs   Surf.Area= 980 sf   Storage= 2,281 cf
Plug-Flow detention time= 93.7 min calculated for 0.143 af (100% of inflow)
Center-of-Mass det. time= 93.6 min ( 894.1 - 800.5 )

# Invert Avail.Storage Storage Description
1 81.50' 196 cf 7.00'W x 7.00'L x 0.50'H Prismatoid  x 20

490 cf Overall  x 40.0% Voids
2 82.00' 2,940 cf 7.00'W x 7.00'L x 3.00'H Retain-It Module  x 20 -Impervious
3 82.00' 326 cf 1.00'W x 5.67'L x 2.50'H Retain-It (Open)  x 23 -Impervious

3,462 cf Total Available Storage

# Routing Invert Outlet Devices
1 Discarded 0.00' 0.011500 fpm Exfiltration over entire Surface area   
2 Primary 85.17' 2.00' x 2.00' Horiz. Orifice/Grate X 2.00   Limited to weir flow   C= 0.600   

Discarded OutFlow  Max=0.19 cfs @ 11.55 hrs  HW=81.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.19 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=81.50'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 2P: Retain_It Modules

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=0.374 ac
Peak Elev=83.88'
Storage=2,281 cf

1.93 cfs

0.19 cfs
0.19 cfs

0.00 cfs
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Link 1L: Total Offsite- Northerly wetland @ Crossing

Inflow Area = 0.841 ac,  Inflow Depth = 0.07"    for  25-Year Storm event
Inflow = 0.01 cfs @ 15.00 hrs,  Volume= 0.005 af
Primary = 0.01 cfs @ 15.00 hrs,  Volume= 0.005 af,  Atten= 0%,  Lag= 0.0 min

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

Link 1L: Total Offsite- Northerly wetland @ Crossing
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Inflow Area=0.841 ac
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Link 2L: Total Offsite-Easterly Wetland

Inflow Area = 0.755 ac,  Inflow Depth = 0.29"    for  25-Year Storm event
Inflow = 0.05 cfs @ 12.45 hrs,  Volume= 0.018 af
Primary = 0.05 cfs @ 12.45 hrs,  Volume= 0.018 af,  Atten= 0%,  Lag= 0.0 min

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

Link 2L: Total Offsite-Easterly Wetland
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Inflow Area=0.755 ac
0.05 cfs

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

Inflow Area = 0.049 ac,  Inflow Depth = 5.13"    for  25-Year Storm event
Inflow = 0.27 cfs @ 12.09 hrs,  Volume= 0.021 af
Primary = 0.27 cfs @ 12.09 hrs,  Volume= 0.021 af,  Atten= 0%,  Lag= 0.0 min

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

Link 3L: To Existing CB in Small Lane (redevelopment)
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Inflow Area=0.049 ac
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=2,120 sf   Runoff Depth=6.93"Subcatchment 1S: 
   Tc=6.0 min   CN=89   Runoff=0.36 cfs  0.028 af

Runoff Area=16,279 sf   Runoff Depth=6.33"Subcatchment 2S: Roadway + Contributing Areas
   Tc=6.0 min   CN=84   Runoff=2.62 cfs  0.197 af

Runoff Area=2,288 sf   Runoff Depth=8.01"Subcatchment 3S: House + Porch Roof
   Tc=6.0 min   CN=98   Runoff=0.42 cfs  0.035 af

Runoff Area=20,349 sf   Runoff Depth=0.48"Subcatchment 4S: 
   Tc=6.0 min   CN=30   Runoff=0.07 cfs  0.019 af

Runoff Area=32,887 sf   Runoff Depth=0.80"Subcatchment 5S: 
   Tc=6.0 min   CN=34   Runoff=0.29 cfs  0.050 af

Peak Elev=84.25'  Storage=519 cf   Inflow=0.42 cfs  0.035 afPond 1P: Retain-It Modules
   Outflow=0.04 cfs  0.035 af

Peak Elev=85.19'  Storage=3,462 cf   Inflow=2.62 cfs  0.197 afPond 2P: Retain_It Modules
   Discarded=0.19 cfs  0.195 af   Primary=0.16 cfs  0.002 af   Outflow=0.34 cfs  0.197 af

   Inflow=0.20 cfs  0.020 afLink 1L: Total Offsite- Northerly wetland @ Crossing
   Primary=0.20 cfs  0.020 af

   Inflow=0.29 cfs  0.050 afLink 2L: Total Offsite-Easterly Wetland
   Primary=0.29 cfs  0.050 af

   Inflow=0.36 cfs  0.028 afLink 3L: To Existing CB in Small Lane (redevelopment)
   Primary=0.36 cfs  0.028 af

Total Runoff Area = 1.697 ac   Runoff Volume = 0.329 af   Average Runoff Depth = 2.33"
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Subcatchment 1S: 

Runoff = 0.36 cfs @ 12.09 hrs,  Volume= 0.028 af,  Depth= 6.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year Storm  Rainfall=8.25"

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: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100-Year Storm
Rainfall=8.25"
Runoff Area=2,120 sf
Runoff Volume=0.028 af
Runoff Depth=6.93"
Tc=6.0 min
CN=89

0.36 cfs
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Subcatchment 2S: Roadway + Contributing Areas

Runoff = 2.62 cfs @ 12.09 hrs,  Volume= 0.197 af,  Depth= 6.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year Storm  Rainfall=8.25"

Area (sf) CN Description
10,396 98 Roadway

410 98 curbing
1,168 98 ret wall

980 98 driveway
3,325 30 Woods, Good, HSG A

16,279 84 Weighted Average

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

6.0 Direct Entry, 

Subcatchment 2S: Roadway + Contributing Areas

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr 100-Year Storm
Rainfall=8.25"
Runoff Area=16,279 sf
Runoff Volume=0.197 af
Runoff Depth=6.33"
Tc=6.0 min
CN=84

2.62 cfs
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Subcatchment 3S: House + Porch Roof

Runoff = 0.42 cfs @ 12.09 hrs,  Volume= 0.035 af,  Depth= 8.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year Storm  Rainfall=8.25"

Area (sf) CN Description
2,288 98 House Roof + Porch

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

6.0 Direct Entry, 

Subcatchment 3S: House + Porch Roof

Runoff

Hydrograph

Time  (hours)
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0.44
0.42
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0.36
0.34
0.32
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0.28
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0.24
0.22

0.2
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0.14
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0.1
0.08
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0.04
0.02

0

Type III 24-hr 100-Year Storm
Rainfall=8.25"
Runoff Area=2,288 sf
Runoff Volume=0.035 af
Runoff Depth=8.01"
Tc=6.0 min
CN=98

0.42 cfs



Type III 24-hr 100-Year Storm  Rainfall=8.25"Postdevelopment
Page 42Prepared by Sullivan Engineering Group, LLC

11/6/2025HydroCAD® 7.00  s/n 001433  © 1986-2003 Applied Microcomputer Systems

Subcatchment 4S: 

Runoff = 0.07 cfs @ 12.40 hrs,  Volume= 0.019 af,  Depth= 0.48"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year Storm  Rainfall=8.25"

Area (sf) CN Description
20,349 30 Woods, Good, HSG A

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

6.0 Direct Entry, 

Subcatchment 4S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.075

0.07
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0.035
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0.025
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0.015
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0.005

0

Type III 24-hr 100-Year Storm
Rainfall=8.25"
Runoff Area=20,349 sf
Runoff Volume=0.019 af
Runoff Depth=0.48"
Tc=6.0 min
CN=30

0.07 cfs
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Subcatchment 5S: 

Runoff = 0.29 cfs @ 12.28 hrs,  Volume= 0.050 af,  Depth= 0.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year Storm  Rainfall=8.25"

Area (sf) CN Description
12,887 39 >75% Grass cover, Good, HSG A
20,000 30 Woods, Good, HSG A
32,887 34 Weighted Average

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

6.0 Direct Entry, 

Subcatchment 5S: 

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.32

0.3

0.28

0.26

0.24
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0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr 100-Year Storm
Rainfall=8.25"
Runoff Area=32,887 sf
Runoff Volume=0.050 af
Runoff Depth=0.80"
Tc=6.0 min
CN=34

0.29 cfs
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Pond 1P: Retain-It Modules

Inflow Area = 0.053 ac,  Inflow Depth = 8.01"    for  100-Year Storm event
Inflow = 0.42 cfs @ 12.09 hrs,  Volume= 0.035 af
Outflow = 0.04 cfs @ 11.30 hrs,  Volume= 0.035 af,  Atten= 91%,  Lag= 0.0 min
Discarded = 0.04 cfs @ 11.30 hrs,  Volume= 0.035 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 84.25' @ 12.95 hrs   Surf.Area= 196 sf   Storage= 519 cf
Plug-Flow detention time= 93.0 min calculated for 0.035 af (100% of inflow)
Center-of-Mass det. time= 92.9 min ( 833.3 - 740.4 )

# Invert Avail.Storage Storage Description
1 81.50' 39 cf 7.00'W x 7.00'L x 0.50'H Prismatoid  x 4

98 cf Overall  x 40.0% Voids
2 82.00' 588 cf 7.00'W x 7.00'L x 3.00'H Retain_it - 3 ft Inside Height  x 4 -Impervious
3 82.00' 43 cf 1.00'W x 5.67'L x 2.50'H Retain-It (Opening)  x 3 -Impervious

670 cf Total Available Storage

# Routing Invert Outlet Devices
1 Discarded 0.00' 0.011500 fpm Exfiltration over entire Surface area   

Discarded OutFlow  Max=0.04 cfs @ 11.30 hrs  HW=81.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Pond 1P: Retain-It Modules

Inflow
Discarded

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.46
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0.26
0.24
0.22

0.2
0.18
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0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Inflow Area=0.053 ac
Peak Elev=84.25'
Storage=519 cf

0.42 cfs

0.04 cfs
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Pond 2P: Retain_It Modules

Inflow Area = 0.374 ac,  Inflow Depth = 6.33"    for  100-Year Storm event
Inflow = 2.62 cfs @ 12.09 hrs,  Volume= 0.197 af
Outflow = 0.34 cfs @ 12.85 hrs,  Volume= 0.197 af,  Atten= 87%,  Lag= 45.7 min
Discarded = 0.19 cfs @ 11.25 hrs,  Volume= 0.195 af
Primary = 0.16 cfs @ 12.85 hrs,  Volume= 0.002 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 85.19' @ 12.85 hrs   Surf.Area= 980 sf   Storage= 3,462 cf
Plug-Flow detention time= 151.9 min calculated for 0.197 af (100% of inflow)
Center-of-Mass det. time= 151.8 min ( 943.3 - 791.6 )

# Invert Avail.Storage Storage Description
1 81.50' 196 cf 7.00'W x 7.00'L x 0.50'H Prismatoid  x 20

490 cf Overall  x 40.0% Voids
2 82.00' 2,940 cf 7.00'W x 7.00'L x 3.00'H Retain-It Module  x 20 -Impervious
3 82.00' 326 cf 1.00'W x 5.67'L x 2.50'H Retain-It (Open)  x 23 -Impervious

3,462 cf Total Available Storage

# Routing Invert Outlet Devices
1 Discarded 0.00' 0.011500 fpm Exfiltration over entire Surface area   
2 Primary 85.17' 2.00' x 2.00' Horiz. Orifice/Grate X 2.00   Limited to weir flow   C= 0.600   

Discarded OutFlow  Max=0.19 cfs @ 11.25 hrs  HW=81.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.19 cfs)

Primary OutFlow  Max=0.10 cfs @ 12.85 hrs  HW=85.19'   (Free Discharge)
2=Orifice/Grate  (Weir Controls 0.10 cfs @ 0.4 fps)
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Pond 2P: Retain_It Modules

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

2

1

0

Inflow Area=0.374 ac
Peak Elev=85.19'
Storage=3,462 cf

2.62 cfs

0.34 cfs

0.19 cfs
0.16 cfs
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Link 1L: Total Offsite- Northerly wetland @ Crossing

Inflow Area = 0.841 ac,  Inflow Depth = 0.29"    for  100-Year Storm event
Inflow = 0.20 cfs @ 12.85 hrs,  Volume= 0.020 af
Primary = 0.20 cfs @ 12.85 hrs,  Volume= 0.020 af,  Atten= 0%,  Lag= 0.0 min

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

Link 1L: Total Offsite- Northerly wetland @ Crossing

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=0.841 ac
0.20 cfs

0.20 cfs
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Link 2L: Total Offsite-Easterly Wetland

Inflow Area = 0.755 ac,  Inflow Depth = 0.80"    for  100-Year Storm event
Inflow = 0.29 cfs @ 12.28 hrs,  Volume= 0.050 af
Primary = 0.29 cfs @ 12.28 hrs,  Volume= 0.050 af,  Atten= 0%,  Lag= 0.0 min

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

Link 2L: Total Offsite-Easterly Wetland

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.755 ac
0.29 cfs

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

Inflow Area = 0.049 ac,  Inflow Depth = 6.93"    for  100-Year Storm event
Inflow = 0.36 cfs @ 12.09 hrs,  Volume= 0.028 af
Primary = 0.36 cfs @ 12.09 hrs,  Volume= 0.028 af,  Atten= 0%,  Lag= 0.0 min

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

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

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.049 ac
0.36 cfs

0.36 cfs




