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1. INTRODUCTION 

This stormwater management report has been prepared by Loureiro Engineering Associates, Inc. 

(Loureiro) on behalf of Gales Ferry Intermodal LLC to provide a description and calculations for 

the stormwater management of the proposed 10,000 SF industrial building with a future 10,000 

SF addition at 1761 Route 12 in Gales Ferry, Connecticut. The property is 158 acres with the 

proposed work encompassing approximately 3.68 acres of the property (hereinafter referred to as 

the “Site”). 

1.1 Physical Setting 

The subject property is approximately 158 acres (ac) and is located in the Industrial zone (I). The 

property is the site of the former DOW Chemical manufacturing facility and been an industrial use 

for years.  A portion of the property is currently used for the manufacturing of Styrofoam products 

by Americas Styrenics, a tenant of the property. The DOW Chemical facilities at the property 

terminated their manufacturing existence in 2011 and the former DOW Chemical manufacturing 

buildings have been removed from the property. The property has rail service with a rail siding 

and waterfront with an existing pier. 

The property has inland wetlands as well as Allyn’s Pond.  There is no activity with the wetland 

or 100 foot inland wetland upland review area with the proposed work. 

The eastern boundary is bordered by Route 12 as well as some smaller industrial lots and a church 

that is in the R-40 zone. The western boundary is the Thames River. The northern boundary are 

residential lots in the R-40 zone. The southern boundary is bordered by properties zoned 

Commercial Marine (CM) and R-20. 

1.2 Flood Plain and Soil Conditions  

Federal Emergency Management Agency’s (FEMA) National Flood Insurance Program (NFIP) 

Flood Insurance Rate Map (FIRM) Number 09011C0354G, effective July 18, 2011, for Town of 

Ledyard identifies a portion of the property within the Zone AE (EL12) and Zone X. The Site is 

located outside of any FEMA flood zones. Appendix B includes the FEMA FIRM map for the 

Site. 

The National Resource Conservation Service (NRCS) Soil Survey for the State of Connecticut 

identified soils within the Site area as Agawam (29B) and as Urban Land (307). Agawam fine 

sandy loam corresponds with the Hydrologic Soil Group (HSG) rating B. Other soils just offsite 
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correspond with the HSG rating B as well. Urban Land corresponds with the Hydrologic Soil 

Group (HSG) rating D. HSG D soils generally have slow or unpredictable infiltration rates 

correlating to high runoff potential. Appendix C includes the NRCS soil map for the site. 

Permeability tests were run by Loureiro on representative samples taken from the Site on March 

7, 2023. Permeability results were 1.21 in/min, or 145 ft/day. Applying a factor of safety of 1.5, a 

permeability of 100 ft/day was used in drainage calculations. 

2. EVALUATION OF EXISTING CONDITIONS 

2.1 Overview 

The property currently has an existing manufacturing area, concrete pads left and paved areas from 

the removal of the DOW Chemical buildings, and woods. The area of the Site is currently wooded 

or densely brushed, with less than 2 percent (%) impervious coverage.    

2.2 Existing Stormwater Management 

The area of the Site currently has no existing drainage or stormwater management features. 

Stormwater is conveyed 100 percent (%) through surface runoff. The area of the Site currently is 

a plateaued mound that flows east and south then west toward the railroad tracks, which then flows 

downslope towards the Thames River. The section along the northern property line flows north 

offsite.  

Through available survey information, the existing catch basin network and drainage system on 

the developed portion of the property flows south before discharging into Allyn’s Pond. Allyn’s 

Pond then flows west into the Thames River. 

2.3 Existing Subcatchment Areas 

The total analyzed drainage area for the property is approximately 892,258 sf or 20.48 ac. The Site 

is divided into five (5) subcatchment areas. Subcatchment area 1 is comprised of the existing 

building foundations and paved area, with runoff being captured by the existing drainage system 

and discharging into Allyn’s Pond, or running off through surface flow into Allyn’s Pond. 

Subcatchment area 2 flows south through surface flow into Allyn’s Brook, a tributary of Allyn’s 

Pond, or is captured by the existing drainage system. Subcatchment area 3 flows through surface 

flow to a large depressed area east of the Site. This depressed area captures and infiltrates all runoff 

from this subcatchment. Subcatchment area 4 flows north off-Site. Subcatchment area 5 flows 

west through surface flow West Off-Site towards the Thames River.  Drawing 1, Existing Drainage 



 
 V:\CT\Gales Ferry\Route 12-1761\045JC2.06 Local Permit for Sterling Building\Working Docs\Stormwater Report 
 

  3-3

Areas, depicts the existing drainage areas on the property. The three points of compliance (Allyn’s 

Pond, North Off-Site, and West Off-Site) are utilized in HydroCAD to evaluate peak-flow leaving 

the property. 

3. PROPOSED DEVELOPMENT 

3.1 Overview 

The proposed work includes a new 10,000 SF industrial building with a future 10,000 SF addition 

(the addition is also considered impervious for all calculations), which will be utilized by the 

Applicant, for the storage and repair of marine equipment and appurtenances in conjunction with 

marine contracting and dredging operations. The Site will include a new parking layout, paved 

entrance, curbing, lighting, landscaped areas, and utilities. 

3.2 Proposed Subcatchment Areas  

The redeveloped Site and overall property is divided into eight (8) subcatchment areas. 

Subcatchment areas 1 and 2 will largely be unchanged under proposed conditions. Subcatchment 

area 3 will be similar to existing conditions, but will instead flow into the new drainage system 

instead of the depressed area on Site. Subcatchment area 4 is a large portion of the new paved area 

and building. Subcatchment area 5 is the western portion of the new paved area, northern 

landscaped area, and building. While the building addition is currently shown as gravel, it was 

modeled as a roof surface in hydrological analysis in anticipation of the future addition. 

Subcatchment area 6 is similar to subcatchment area 5 under existing conditions and will be 

relatively unchanged and flow west. Subcatchment area 7 will flow north off-site, similar to 

subcatchment area 4 under existing conditions. Subcatchment 8 is a portion of existing parking lot 

that will flow through an existing catch basin into the proposed drainage system. The Site work 

will result in an increase in impervious area for the property, from 41% to 48%. Drawing 2, 

Proposed Drainage Areas, depict the new drainage areas on the property. 

3.3 Design Criteria & Proposed Stormwater Management Systems 

The post-development stormwater runoff analysis was based on the 2-, 10-, 25-, 50-, and 100-year 

24-hour storm events. The increase in impervious area requires on-site attenuation to meet the 

existing runoff rates as closely as possible. 

The drainage improvements for the site will include a manhole, catch basin, and swale network to 

collect most of the paved area, landscaped area, and the entirety of the building roof. To attenuate 

and reduce peak flows, a subsurface infiltration system will be included in the drainage system. 
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The infiltration system is with 12 inches of stone surrounding the system and typical system 

requirements of 6 inches of stone beneath and above the system. The system is designed to fully 

retain and infiltrate captured runoff up to the 100-year storm event. Any runoff that outlets from 

the system will flow into the existing drainage system south of the Site.  

To improve stormwater quality discharging from the Site, the infiltration system has been sized to 

hold the full water quality volume (WQV) and will include isolator rows for improved stormwater 

treatment and suspended solid removal. WQV calculations are provided in Appendix E. 
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4. STORMWATER MANAGEMENT EVALUATION 

4.1 Stormwater Runoff Calculations 

The following evaluation was prepared to identify the qualitative and quantitative stormwater 

runoff characteristics for the existing and proposed conditions at the site. The stormwater 

management system was designed for the 2-year, 10-year, 25-year, 50-year, and 100-year design 

storms.  

4.1.1 Design Methodology 

Site specific point precipitation frequency estimates used to generate peak stormwater flow were 

obtained from the National Oceanic and Atmospheric Administration (NOAA) Atlas 14, Volume 

10 Version 3: Precipitation-Frequency Atlas of the United States, Northeastern States (rev. 2015).  

Precipitation-frequency estimates are based upon frequency analysis of partial duration series with 

a 90% confidence interval of data largely from the National Centers for Environmental Information 

(NCEI).   

The methods described in Urban Hydrology for Small Watersheds, 2nd Edition, (Technical 

Release Number 55 [TR-55]) from the Natural Resources Conservation Service formerly the Soil 

Conservation Service – [SCS], 1986) were used to calculate stormwater peak-flow generated from 

pre- and post-redevelopment conditions. These methods, which are incorporated into the 

HydroCAD computer software program, use well documented procedures to calculate stormwater 

runoff volume, peak-flow rate of discharge, hydrographs and storage volumes required for 

floodwater reservoirs in small watersheds.  The method uses the SCS Runoff Curve Number 

method to estimate runoff volume, calculates times of concentration, produces tabular hydrographs 

and estimates basin storage capacity.   

4.1.2 Curve Numbers 

The curve numbers (CN) values utilized for the analysis of the existing and proposed conditions 

included:  

Existing lawn/grassed area, CN = 84 (fair grass cover, HSG D)  

New grassed area, CN = 61 (Good grass cover, HSG B) 

New grassed area, CN = 80 (Good grass cover, HSG D) 

Brush, CN = 35 (fair condition, HSG A) 



 
 V:\CT\Gales Ferry\Route 12-1761\045JC2.06 Local Permit for Sterling Building\Working Docs\Stormwater Report 
 

  
4-6 

Brush, CN = 56 (fair condition, HSG B) 

Brush, CN = 77 (fair condition, HSG D) 

Gravel, CN = 85 (HSG B) 

Gravel, CN = 91 (HSG D) 

Woods, CN = 30 (Good condition, HSG A) 

Woods, CN = 55 (Good condition, HSG B) 

Woods, CN = 77 (Good condition, HSG D) 

Impervious areas (pavement, roofs, etc), CN = 98 

The weighted CN of the existing property is 80. The weighted CN of the property with the new 

Site is 82. This is due to the increase in impervious areas.  

4.2 Existing and Proposed Peak-Flow Comparison 

With the use of subsurface infiltration, total peak flows are reduced during all analyzed storm 

events.  

Table 1 – Peak-Flow Comparison, Cubic Feet per Second 

           
 2-Year Event 10-Year Event 25-Year Event 50-year Event 100-year Event 

 Existing Proposed Existing  Proposed Existing  Proposed Existing Proposed Existing Proposed 

Allyn's Pond 17.81 15.93 32.33 27.57 41.94 36.3 49.27 43.06 57.15 50.39 

North Off-Site 0.08 0.04 0.29 0.22 0.45 0.37 0.58 0.49 0.72 0.62 

West Off-Site 6.97 4.52 12.67 8.1 16.29 10.38 19.01 12.08 21.91 13.89 

Existing Depression 0 0 0 0 0 0 0 0 0 0 

Total West Off-Site 6.97 4.52 12.67 8.1 16.29 10.38 19.01 12.08 21.91 13.89 

Total 24.86 20.49 45.29 35.89 58.68 47.05 68.86 55.63 79.78 64.9 

 

The table shows decreasing total peak flow runoff during all analyzed storm events, ranging from 

17.6 percent (%) to 20.7 percent (%). This is due to the robust proposed infiltration system 

capturing and fully infiltrating the Site’s runoff. Off-site areas like Subcatchment 3 & 8 were 

graded or routed to the proposed infiltration system to influence total peak flows and volumes as 

much as possible, since the Site is only a small portion of the property relative to the total property. 

Overall, new drainage conditions should function similarly to those of existing conditions. 

Appendix D includes the HydroCAD report for the existing and new Site analysis.  
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4.3 Runoff Volume 

Total runoff from the property was also analyzed volumetrically to ensure similar or lower runoff 

volumes under new conditions as volumes under existing conditions. The results for the 2-year 

and 100-year storm events  for the total Site and for Allyn’s Pond are below: 

Table 2 – Total Runoff Volume Comparison, Cubic Feet 

  Existing (cf) New (cf) Volume Infiltrated (cf) Surface Runoff Volume (cf) 

2-Year 131,509 134,909 23,828 111,081 

100-year 402,000 406,808 72,510 334,298 

Table 3 – Allyn’s Pond Runoff Volume Comparison, Cubic Feet 

  Existing (cf) New (cf) Volume Infiltrated (cf) Surface Runoff Volume (cf) 

2-Year 106,483 117,709 23,828 93,881 

100-year 306,055 351,693 72,510 279,183 

The tables show that the new infiltration system reduces total proposed runoff volume below that 

of existing conditions. Therefore, receiving waters will not receive increased runoff volumes and 

should not be negatively impacted. Appendix D includes the HydroCAD reports showing runoff 

volume calculations. 

4.4 Water Quality  

The methods described in the 2004 Connecticut Stormwater Quality Manual were utilized to 

calculate the WQV of the redevelopment. The WQV for the site is equivalent to the runoff 

generated with the first one-inch of rainfall. The developed Site is approximately 166,900 sf and 

52% impervious, resulting in a WQV of 7,100 cf. The subsurface infiltration provides a storage 

volume of approximately 12,700 cf between the Stormtech chambers and surrounding stone. The 

infiltration system provides adequate amount of storage to store the WQV. In addition to the 

aforementioned Isolator Rows, the drainage system also leads to two (2) hydrodynamic separators 

before entering the subsurface chamber systems. These separators are designed to capture oil, 

trash, and floatables while removing total suspended solids and other pollutants. The proposed 

hydrodynamic separators are also designed to treat the Water Quality Flow (WQF) of 1.83 cfs. 

Appendix F includes the calculations used for selecting hydrodynamic separators. 

4.5 Stormwater System Maintenance Program 

To help facilitate the function and longevity of the stormwater management system, a maintenance 

program and inspection checklist has been developed for the components and surrounding areas. 
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The maintenance includes periodic inspections, scheduled cleanings and details on identifying 

signs of failures in the system. A full checklist of system features shall be completed to provide a 

log of inspections, cleanings, repairs, and any important information regarding the system. The 

program will be implemented after installation with more frequent inspections early and fewer 

inspections after a year or when the system function becomes more predictable. The program, 

checklist, and past inspection/maintenance logs will be provided to the current or future owners 

and necessary facility personnel. The maintenance program and checklist is included as Appendix 

G. 
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5. CONCLUSION 

The new Site work includes a new stormwater management system for the primary conveyance of 

the stormwater discharging from the site. The proposed system provides attenuation and treatment 

of all stormwater events leaving the Site, managing post-development runoff rates and allowing 

for potential groundwater recharge. The subsurface infiltration system includes Isolator Rows and 

sufficient storage capacity for the WQV to offer treatment of Site stormwater, along with treatment 

of WQF provided by hydrodynamic separators. Overall, the new drainage system will improve 

water quality discharging from the property while providing lower flow rates and volume to 

receiving waters. 
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Drawing 1 –Existing Drainage Areas 
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Drawing 2 – Proposed Drainage Areas 
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APPENDIX B   

FEMA FIREMETTE Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 
   

 

 

 

 

 

 

APPENDIX C   

Natural Resources Conservation Service – Web Soil Survey 
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HydroCAD Reports 

  



1

Subcat 1

2

Subcat 2

3

Subcat 3

4

Subcat 4

5

Subcat 5

P

Existing depression

4L

West Off-Site

5L

North Off-Site

6L

Allyn's Pond

Routing Diagram for Existing Conditions
Prepared by Loureiro Engineering Assoc, Inc,  Printed 5/1/2023

HydroCAD® 10.20-2g  s/n 06006  © 2022 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Existing Conditions
  Printed  5/1/2023Prepared by Loureiro Engineering Assoc, Inc

Page 2HydroCAD® 10.20-2g  s/n 06006  © 2022 HydroCAD Software Solutions LLC

Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2-yr Type III 24-hr Default 24.00 1 3.46 2

2 10-yr Type III 24-hr Default 24.00 1 5.12 2

3 25-yr Type III 24-hr Default 24.00 1 6.15 2

4 50-yr Type III 24-hr Default 24.00 1 6.92 2

5 100-yr Type III 24-hr Default 24.00 1 7.74 2



Existing Conditions
  Printed  5/1/2023Prepared by Loureiro Engineering Assoc, Inc
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

5,408 84 50-75% Grass cover, Fair, HSG D  (1, 2)

6,320 35 Brush, Fair, HSG A  (3, 4)

117,684 56 Brush, Fair, HSG B  (1, 2, 3, 5)

89,342 77 Brush, Fair, HSG D  (1, 2, 3, 4, 5)

35,959 85 Gravel roads, HSG B  (1, 2)

75,277 91 Gravel roads, HSG D  (1, 2, 5)

65,824 98 Unconnected pavement, HSG B  (1, 2, 3, 5)

297,862 98 Unconnected pavement, HSG D  (1, 2, 5)

572 30 Woods, Good, HSG A  (3)

164,356 55 Woods, Good, HSG B  (2, 3, 5)

33,664 77 Woods, Good, HSG D  (1, 2, 3, 5)

892,267 80 TOTAL AREA



Existing Conditions
  Printed  5/1/2023Prepared by Loureiro Engineering Assoc, Inc
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

6,892 HSG A 3, 4

383,823 HSG B 1, 2, 3, 5

0 HSG C

501,553 HSG D 1, 2, 3, 4, 5

0 Other

892,267 TOTAL AREA



Existing Conditions
  Printed  5/1/2023Prepared by Loureiro Engineering Assoc, Inc
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Subcatchment

Numbers

0 0 0 5,408 0 5,408 50-75% Grass 

cover, Fair

6,320 117,684 0 89,342 0 213,345 Brush, Fair

0 35,959 0 75,277 0 111,236 Gravel roads

0 65,824 0 297,862 0 363,686 Unconnected 

pavement

572 164,356 0 33,664 0 198,592 Woods, Good

6,892 383,823 0 501,553 0 892,267 TOTAL AREA



Type III 24-hr  2-yr Rainfall=3.46"Existing Conditions
  Printed  5/1/2023Prepared by Loureiro Engineering Assoc, Inc

Page 6HydroCAD® 10.20-2g  s/n 06006  © 2022 HydroCAD Software Solutions LLC

Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=272,438 sf   90.85% Impervious   Runoff Depth=3.11"Subcatchment 1: Subcat 1
   Flow Length=254'   Tc=28.5 min   CN=97   Runoff=12.19 cfs  70,713 cf

Runoff Area=354,049 sf   31.26% Impervious   Runoff Depth=1.21"Subcatchment 2: Subcat 2
   Flow Length=349'   Tc=9.0 min   CN=74   Runoff=9.99 cfs  35,771 cf

Runoff Area=114,415 sf   0.01% Impervious   Runoff Depth=0.40"Subcatchment 3: Subcat 3
   Tc=5.0 min   CN=57   Runoff=0.66 cfs  3,823 cf

Runoff Area=8,418 sf   0.00% Impervious   Runoff Depth=0.51"Subcatchment 4: Subcat 4
   Flow Length=42'   Slope=0.2755 '/'   Tc=5.0 min   CN=60   Runoff=0.08 cfs  361 cf

Runoff Area=142,946 sf   3.83% Impervious   Runoff Depth=1.75"Subcatchment 5: Subcat 5
   Tc=5.0 min   CN=82   Runoff=6.97 cfs  20,842 cf

Peak Elev=22.01'  Storage=63 cf   Inflow=0.66 cfs  3,823 cfPond P: Existing depression
   Discarded=0.62 cfs  3,823 cf   Primary=0.00 cfs  0 cf   Outflow=0.62 cfs  3,823 cf

   Inflow=6.97 cfs  20,842 cfLink 4L: West Off-Site
   Primary=6.97 cfs  20,842 cf

   Inflow=0.08 cfs  361 cfLink 5L: North Off-Site
   Primary=0.08 cfs  361 cf

   Inflow=17.81 cfs  106,483 cfLink 6L: Allyn's Pond
   Primary=17.81 cfs  106,483 cf

Total Runoff Area = 892,267 sf   Runoff Volume = 131,509 cf   Average Runoff Depth = 1.77"
59.24% Pervious = 528,581 sf     40.76% Impervious = 363,686 sf



Type III 24-hr  10-yr Rainfall=5.12"Existing Conditions
  Printed  5/1/2023Prepared by Loureiro Engineering Assoc, Inc
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=272,438 sf   90.85% Impervious   Runoff Depth=4.77"Subcatchment 1: Subcat 1
   Flow Length=254'   Tc=28.5 min   CN=97   Runoff=18.29 cfs  108,219 cf

Runoff Area=354,049 sf   31.26% Impervious   Runoff Depth=2.46"Subcatchment 2: Subcat 2
   Flow Length=349'   Tc=9.0 min   CN=74   Runoff=21.07 cfs  72,590 cf

Runoff Area=114,415 sf   0.01% Impervious   Runoff Depth=1.17"Subcatchment 3: Subcat 3
   Tc=5.0 min   CN=57   Runoff=3.20 cfs  11,147 cf

Runoff Area=8,418 sf   0.00% Impervious   Runoff Depth=1.37"Subcatchment 4: Subcat 4
   Flow Length=42'   Slope=0.2755 '/'   Tc=5.0 min   CN=60   Runoff=0.29 cfs  962 cf

Runoff Area=142,946 sf   3.83% Impervious   Runoff Depth=3.19"Subcatchment 5: Subcat 5
   Tc=5.0 min   CN=82   Runoff=12.67 cfs  37,960 cf

Peak Elev=22.06'  Storage=350 cf   Inflow=3.20 cfs  11,147 cfPond P: Existing depression
   Discarded=2.74 cfs  11,147 cf   Primary=0.00 cfs  0 cf   Outflow=2.74 cfs  11,147 cf

   Inflow=12.67 cfs  37,960 cfLink 4L: West Off-Site
   Primary=12.67 cfs  37,960 cf

   Inflow=0.29 cfs  962 cfLink 5L: North Off-Site
   Primary=0.29 cfs  962 cf

   Inflow=32.33 cfs  180,809 cfLink 6L: Allyn's Pond
   Primary=32.33 cfs  180,809 cf

Total Runoff Area = 892,267 sf   Runoff Volume = 230,878 cf   Average Runoff Depth = 3.11"
59.24% Pervious = 528,581 sf     40.76% Impervious = 363,686 sf



Type III 24-hr  25-yr Rainfall=6.15"Existing Conditions
  Printed  5/1/2023Prepared by Loureiro Engineering Assoc, Inc
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=272,438 sf   90.85% Impervious   Runoff Depth=5.79"Subcatchment 1: Subcat 1
   Flow Length=254'   Tc=28.5 min   CN=97   Runoff=22.06 cfs  131,538 cf

Runoff Area=354,049 sf   31.26% Impervious   Runoff Depth=3.31"Subcatchment 2: Subcat 2
   Flow Length=349'   Tc=9.0 min   CN=74   Runoff=28.48 cfs  97,701 cf

Runoff Area=114,415 sf   0.01% Impervious   Runoff Depth=1.77"Subcatchment 3: Subcat 3
   Tc=5.0 min   CN=57   Runoff=5.21 cfs  16,855 cf

Runoff Area=8,418 sf   0.00% Impervious   Runoff Depth=2.02"Subcatchment 4: Subcat 4
   Flow Length=42'   Slope=0.2755 '/'   Tc=5.0 min   CN=60   Runoff=0.45 cfs  1,417 cf

Runoff Area=142,946 sf   3.83% Impervious   Runoff Depth=4.13"Subcatchment 5: Subcat 5
   Tc=5.0 min   CN=82   Runoff=16.29 cfs  49,142 cf

Peak Elev=22.18'  Storage=1,133 cf   Inflow=5.21 cfs  16,855 cfPond P: Existing depression
   Discarded=3.20 cfs  16,855 cf   Primary=0.00 cfs  0 cf   Outflow=3.20 cfs  16,855 cf

   Inflow=16.29 cfs  49,142 cfLink 4L: West Off-Site
   Primary=16.29 cfs  49,142 cf

   Inflow=0.45 cfs  1,417 cfLink 5L: North Off-Site
   Primary=0.45 cfs  1,417 cf

   Inflow=41.94 cfs  229,239 cfLink 6L: Allyn's Pond
   Primary=41.94 cfs  229,239 cf

Total Runoff Area = 892,267 sf   Runoff Volume = 296,653 cf   Average Runoff Depth = 3.99"
59.24% Pervious = 528,581 sf     40.76% Impervious = 363,686 sf
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=272,438 sf   90.85% Impervious   Runoff Depth=6.56"Subcatchment 1: Subcat 1
   Flow Length=254'   Tc=28.5 min   CN=97   Runoff=24.87 cfs  148,983 cf

Runoff Area=354,049 sf   31.26% Impervious   Runoff Depth=3.97"Subcatchment 2: Subcat 2
   Flow Length=349'   Tc=9.0 min   CN=74   Runoff=34.17 cfs  117,202 cf

Runoff Area=114,415 sf   0.01% Impervious   Runoff Depth=2.26"Subcatchment 3: Subcat 3
   Tc=5.0 min   CN=57   Runoff=6.85 cfs  21,550 cf

Runoff Area=8,418 sf   0.00% Impervious   Runoff Depth=2.55"Subcatchment 4: Subcat 4
   Flow Length=42'   Slope=0.2755 '/'   Tc=5.0 min   CN=60   Runoff=0.58 cfs  1,787 cf

Runoff Area=142,946 sf   3.83% Impervious   Runoff Depth=4.84"Subcatchment 5: Subcat 5
   Tc=5.0 min   CN=82   Runoff=19.01 cfs  57,670 cf

Peak Elev=22.30'  Storage=1,980 cf   Inflow=6.85 cfs  21,550 cfPond P: Existing depression
   Discarded=3.64 cfs  21,550 cf   Primary=0.00 cfs  0 cf   Outflow=3.64 cfs  21,550 cf

   Inflow=19.01 cfs  57,670 cfLink 4L: West Off-Site
   Primary=19.01 cfs  57,670 cf

   Inflow=0.58 cfs  1,787 cfLink 5L: North Off-Site
   Primary=0.58 cfs  1,787 cf

   Inflow=49.27 cfs  266,186 cfLink 6L: Allyn's Pond
   Primary=49.27 cfs  266,186 cf

Total Runoff Area = 892,267 sf   Runoff Volume = 347,192 cf   Average Runoff Depth = 4.67"
59.24% Pervious = 528,581 sf     40.76% Impervious = 363,686 sf
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=272,438 sf   90.85% Impervious   Runoff Depth=7.38"Subcatchment 1: Subcat 1
   Flow Length=254'   Tc=28.5 min   CN=97   Runoff=27.85 cfs  167,569 cf

Runoff Area=354,049 sf   31.26% Impervious   Runoff Depth=4.69"Subcatchment 2: Subcat 2
   Flow Length=349'   Tc=9.0 min   CN=74   Runoff=40.32 cfs  138,487 cf

Runoff Area=114,415 sf   0.01% Impervious   Runoff Depth=2.82"Subcatchment 3: Subcat 3
   Tc=5.0 min   CN=57   Runoff=8.71 cfs  26,875 cf

Runoff Area=8,418 sf   0.00% Impervious   Runoff Depth=3.14"Subcatchment 4: Subcat 4
   Flow Length=42'   Slope=0.2755 '/'   Tc=5.0 min   CN=60   Runoff=0.72 cfs  2,203 cf

Runoff Area=142,946 sf   3.83% Impervious   Runoff Depth=5.61"Subcatchment 5: Subcat 5
   Tc=5.0 min   CN=82   Runoff=21.91 cfs  66,866 cf

Peak Elev=22.43'  Storage=3,074 cf   Inflow=8.71 cfs  26,875 cfPond P: Existing depression
   Discarded=4.14 cfs  26,875 cf   Primary=0.00 cfs  0 cf   Outflow=4.14 cfs  26,875 cf

   Inflow=21.91 cfs  66,866 cfLink 4L: West Off-Site
   Primary=21.91 cfs  66,866 cf

   Inflow=0.72 cfs  2,203 cfLink 5L: North Off-Site
   Primary=0.72 cfs  2,203 cf

   Inflow=57.15 cfs  306,055 cfLink 6L: Allyn's Pond
   Primary=57.15 cfs  306,055 cf

Total Runoff Area = 892,267 sf   Runoff Volume = 402,000 cf   Average Runoff Depth = 5.41"
59.24% Pervious = 528,581 sf     40.76% Impervious = 363,686 sf
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2-yr Type III 24-hr Default 24.00 1 3.46 2

2 10-yr Type III 24-hr Default 24.00 1 5.12 2

3 25-yr Type III 24-hr Default 24.00 1 6.15 2

4 50-yr Type III 24-hr Default 24.00 1 6.92 2

5 100-yr Type III 24-hr Default 24.00 1 7.74 2
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

2,255 61 >75% Grass cover, Good, HSG B  (1, 2)

7,702 80 >75% Grass cover, Good, HSG D  (1, 2, 6)

110,052 56 Brush, Fair, HSG B  (2, 3, 4, 5, 8)

66,758 77 Brush, Fair, HSG D  (1, 2, 5, 6)

35,972 85 Gravel roads, HSG B  (1, 2)

75,157 91 Gravel roads, HSG D  (1, 2, 6)

31,543 98 Paved parking, HSG B  (1, 2, 4, 5)

22,322 98 Paved parking, HSG D  (4, 5)

7,398 98 Roofs, HSG B  (4)

12,629 98 Roofs, HSG D  (4, 5)

63,683 98 Unconnected pavement, HSG B  (1, 2, 3, 8)

294,398 98 Unconnected pavement, HSG D  (1, 2, 6)

6,891 30 Woods, Good, HSG A  (5, 7)

132,922 55 Woods, Good, HSG B  (2, 3, 5, 8)

22,467 77 Woods, Good, HSG D  (1, 2, 5, 6, 7)

892,149 82 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

6,891 HSG A 5, 7

383,826 HSG B 1, 2, 3, 4, 5, 8

0 HSG C

501,433 HSG D 1, 2, 4, 5, 6, 7

0 Other

892,149 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Subcatchment

Numbers

0 2,255 0 7,702 0 9,957 >75% Grass 

cover, Good

0 110,052 0 66,758 0 176,810 Brush, Fair

0 35,972 0 75,157 0 111,129 Gravel roads

0 31,543 0 22,322 0 53,865 Paved parking

0 7,398 0 12,629 0 20,027 Roofs

0 63,683 0 294,398 0 358,081 Unconnected 

pavement

6,891 132,922 0 22,467 0 162,280 Woods, Good

6,891 383,826 0 501,433 0 892,149 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

1 4P 26.30 26.00 21.0 0.0143 0.013 0.0 12.0 0.0

2 5P 24.90 24.00 90.0 0.0100 0.013 0.0 15.0 0.0
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=271,498 sf   89.73% Impervious   Runoff Depth=3.01"Subcatchment 1: Subcat 1
   Tc=28.5 min   CN=96   Runoff=11.93 cfs  68,005 cf

Runoff Area=333,861 sf   29.00% Impervious   Runoff Depth=0.93"Subcatchment 2: Subcat 2
   Tc=9.0 min   UI Adjusted CN=69   Runoff=6.78 cfs  25,877 cf

Runoff Area=42,130 sf   0.01% Impervious   Runoff Depth=0.33"Subcatchment 3: Subcat 3
   Flow Length=491'   Tc=20.6 min   CN=55   Runoff=0.13 cfs  1,167 cf

Runoff Area=51,147 sf   99.72% Impervious   Runoff Depth=3.23"Subcatchment 4: Subcat 4
   Tc=5.0 min   CN=98   Runoff=4.09 cfs  13,752 cf

Runoff Area=48,310 sf   41.45% Impervious   Runoff Depth=1.34"Subcatchment 5: Subcat 5
   Flow Length=181'   Tc=13.0 min   CN=76   Runoff=1.35 cfs  5,380 cf

Runoff Area=111,381 sf   4.88% Impervious   Runoff Depth=1.82"Subcatchment 6: Subcat 6
   Flow Length=311'   Tc=11.8 min   UI Adjusted CN=83   Runoff=4.52 cfs  16,939 cf

Runoff Area=8,563 sf   0.00% Impervious   Runoff Depth=0.37"Subcatchment 7: Subcat 7
   Tc=5.0 min   CN=56   Runoff=0.04 cfs  261 cf

Runoff Area=25,260 sf   59.65% Impervious   Runoff Depth=1.68"Subcatchment 8: Subcat 8
   Tc=5.0 min   CN=81   Runoff=1.18 cfs  3,528 cf

Peak Elev=24.03'  Storage=74 cf   Inflow=6.13 cfs  23,828 cfPond 4P: Stormwater Practice #1
   Discarded=6.13 cfs  23,828 cf   Primary=0.00 cfs  0 cf   Outflow=6.13 cfs  23,828 cf

Peak Elev=24.90'   Inflow=0.00 cfs  0 cfPond 5P: MH
15.0"  Round Culvert  n=0.013  L=90.0'  S=0.0100 '/'   Outflow=0.00 cfs  0 cf

   Inflow=4.52 cfs  16,939 cfLink 4L: West Off-Site
   Primary=4.52 cfs  16,939 cf

   Inflow=0.04 cfs  261 cfLink 5L: North Off-Site
   Primary=0.04 cfs  261 cf

   Inflow=15.93 cfs  93,882 cfLink 6L: Allyn's Pond
   Primary=15.93 cfs  93,882 cf

Total Runoff Area = 892,149 sf   Runoff Volume = 134,909 cf   Average Runoff Depth = 1.81"
51.58% Pervious = 460,176 sf     48.42% Impervious = 431,973 sf
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Summary for Subcatchment 1: Subcat 1

Runoff = 11.93 cfs @ 12.38 hrs,  Volume= 68,005 cf,  Depth= 3.01"
     Routed to Link 6L : Allyn's Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.46"

Area (sf) CN Description

1,748 91 Gravel roads, HSG D
770 91 Gravel roads, HSG D

3,993 91 Gravel roads, HSG D
3,841 80 >75% Grass cover, Good, HSG D
2,233 80 >75% Grass cover, Good, HSG D
1,326 77 Brush, Fair, HSG D

7 77 Brush, Fair, HSG D
2,996 77 Woods, Good, HSG D

0 98 Unconnected pavement, HSG D
1 98 Unconnected pavement, HSG D
2 98 Unconnected pavement, HSG D
0 98 Unconnected pavement, HSG D

3,129 98 Unconnected pavement, HSG B
1,959 98 Unconnected pavement, HSG B

230,073 98 Unconnected pavement, HSG D
6 91 Gravel roads, HSG D

1,495 80 >75% Grass cover, Good, HSG D
2,237 77 Brush, Fair, HSG D
5,897 98 Unconnected pavement, HSG D
2,520 98 Unconnected pavement, HSG D

723 61 >75% Grass cover, Good, HSG B
6,513 85 Gravel roads, HSG B

26 98 Paved parking, HSG B

271,498 96 Weighted Average
27,890 10.27% Pervious Area

243,608 89.73% Impervious Area
243,582 99.99% Unconnected

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

28.5 Direct Entry, 
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Summary for Subcatchment 2: Subcat 2

Runoff = 6.78 cfs @ 12.14 hrs,  Volume= 25,877 cf,  Depth= 0.93"
     Routed to Link 6L : Allyn's Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.46"

Area (sf) CN Adj Description

5,917 91 Gravel roads, HSG D
90 91 Gravel roads, HSG D

7,809 91 Gravel roads, HSG D
2,509 91 Gravel roads, HSG D

73 80 >75% Grass cover, Good, HSG D
0 98 Unconnected pavement, HSG D

50,466 98 Unconnected pavement, HSG D
4,451 77 Brush, Fair, HSG D

1 77 Brush, Fair, HSG D
1,970 77 Woods, Good, HSG D

21 77 Woods, Good, HSG D
4,891 91 Gravel roads, HSG D
2,543 91 Gravel roads, HSG D

417 98 Paved parking, HSG B
11,466 85 Gravel roads, HSG B
15,538 55 Woods, Good, HSG B

65 55 Woods, Good, HSG B
72,049 55 Woods, Good, HSG B

2,673 56 Brush, Fair, HSG B
155 56 Brush, Fair, HSG B

81,538 56 Brush, Fair, HSG B
0 55 Woods, Good, HSG B
2 55 Woods, Good, HSG B
0 55 Woods, Good, HSG B
0 98 Unconnected pavement, HSG B
5 98 Unconnected pavement, HSG B

8,525 98 Unconnected pavement, HSG B
34,994 98 Unconnected pavement, HSG B

0 55 Woods, Good, HSG B
1,590 55 Woods, Good, HSG B
1,532 61 >75% Grass cover, Good, HSG B
1,424 85 Gravel roads, HSG B

10,882 85 Gravel roads, HSG B
431 85 Gravel roads, HSG B

4,581 85 Gravel roads, HSG B
675 85 Gravel roads, HSG B

2,418 98 Paved parking, HSG B
1,281 56 Brush, Fair, HSG B

876 56 Brush, Fair, HSG B

333,861 73 69 Weighted Average, UI Adjusted
237,036 71.00% Pervious Area

96,825 29.00% Impervious Area
93,990 97.07% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.0 Direct Entry, 
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Summary for Subcatchment 3: Subcat 3

Runoff = 0.13 cfs @ 12.52 hrs,  Volume= 1,167 cf,  Depth= 0.33"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.46"

Area (sf) CN Description

4,834 55 Woods, Good, HSG B
0 98 Unconnected pavement, HSG B
0 98 Unconnected pavement, HSG B
4 98 Unconnected pavement, HSG B

7,806 55 Woods, Good, HSG B
13,226 55 Woods, Good, HSG B

5,628 56 Brush, Fair, HSG B
10,633 56 Brush, Fair, HSG B

42,130 55 Weighted Average
42,126 99.99% Pervious Area

4 0.01% Impervious Area
4 100.00% Unconnected

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

13.3 100 0.0600 0.13 Sheet Flow, SHEET
Woods: Light underbrush   n= 0.400   P2= 3.46"

7.3 391 0.0319 0.89 Shallow Concentrated Flow, SHALLOW
Woodland   Kv= 5.0 fps

20.6 491 Total
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Summary for Subcatchment 4: Subcat 4

Runoff = 4.09 cfs @ 12.07 hrs,  Volume= 13,752 cf,  Depth= 3.23"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.46"

Area (sf) CN Description

2,731 98 Roofs, HSG D
12,210 98 Paved parking, HSG D

141 56 Brush, Fair, HSG B
28,666 98 Paved parking, HSG B

7,398 98 Roofs, HSG B

51,147 98 Weighted Average
141 0.28% Pervious Area

51,005 99.72% Impervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment 5: Subcat 5

Runoff = 1.35 cfs @ 12.18 hrs,  Volume= 5,380 cf,  Depth= 1.34"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.46"

Area (sf) CN Description

3,763 77 Brush, Fair, HSG D
10,111 98 Paved parking, HSG D

9,898 98 Roofs, HSG D
1,256 77 Brush, Fair, HSG D
5,506 77 Woods, Good, HSG D
3,015 30 Woods, Good, HSG A
2,286 55 Woods, Good, HSG B
9,140 55 Woods, Good, HSG B

17 98 Paved parking, HSG B
3,319 56 Brush, Fair, HSG B

48,310 76 Weighted Average
28,284 58.55% Pervious Area
20,026 41.45% Impervious Area

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

11.9 100 0.0800 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.46"

1.1 81 0.0308 1.23 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

13.0 181 Total



Type III 24-hr  2-yr Rainfall=3.46"New Conditions
  Printed  5/1/2023Prepared by Loureiro Engineering Assoc, Inc

Page 14HydroCAD® 10.20-2g  s/n 06006  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 6: Subcat 6

Runoff = 4.52 cfs @ 12.16 hrs,  Volume= 16,939 cf,  Depth= 1.82"
     Routed to Link 4L : West Off-Site

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.46"

Area (sf) CN Adj Description

34,928 91 Gravel roads, HSG D
60 80 >75% Grass cover, Good, HSG D

714 77 Woods, Good, HSG D
53,658 77 Brush, Fair, HSG D

6,574 77 Woods, Good, HSG D
658 98 Unconnected pavement, HSG D

9,952 91 Gravel roads, HSG D
58 77 Brush, Fair, HSG D

4,780 98 Unconnected pavement, HSG D

111,381 84 83 Weighted Average, UI Adjusted
105,943 95.12% Pervious Area

5,438 4.88% Impervious Area
5,438 100.00% Unconnected

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

9.5 101 0.1436 0.18 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.46"

2.3 210 0.0470 1.52 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.8 311 Total
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Summary for Subcatchment 7: Subcat 7

Runoff = 0.04 cfs @ 12.13 hrs,  Volume= 261 cf,  Depth= 0.37"
     Routed to Link 5L : North Off-Site

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.46"

Area (sf) CN Description

4,687 77 Woods, Good, HSG D
3,876 30 Woods, Good, HSG A

0 30 Woods, Good, HSG A

8,563 56 Weighted Average
8,563 100.00% Pervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment 8: Subcat 8

Runoff = 1.18 cfs @ 12.08 hrs,  Volume= 3,528 cf,  Depth= 1.68"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Rainfall=3.46"

Area (sf) CN Description

3,807 56 Brush, Fair, HSG B
6,385 55 Woods, Good, HSG B

15,067 98 Unconnected pavement, HSG B

25,260 81 Weighted Average
10,193 40.35% Pervious Area
15,067 59.65% Impervious Area
15,067 100.00% Unconnected

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

5.0 Direct Entry, 
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Summary for Pond 4P: Stormwater Practice #1

Inflow Area = 166,846 sf, 51.61% Impervious,  Inflow Depth = 1.71"    for  2-yr event
Inflow = 6.13 cfs @ 12.08 hrs,  Volume= 23,828 cf
Outflow = 6.13 cfs @ 12.08 hrs,  Volume= 23,828 cf,  Atten= 0%,  Lag= 0.2 min
Discarded = 6.13 cfs @ 12.08 hrs,  Volume= 23,828 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Pond 5P : MH

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 24.03' @ 12.08 hrs   Surf.Area= 5,876 sf   Storage= 74 cf
Flood Elev= 26.50'   Surf.Area= 5,876 sf   Storage= 10,062 cf

Plug-Flow detention time= 0.2 min calculated for 23,825 cf (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 799.3 - 799.1 )

Volume Invert Avail.Storage Storage Description

#1A 24.00' 5,249 cf 30.00'W x 195.86'L x 3.50'H Field A
20,565 cf Overall - 7,442 cf Embedded = 13,123 cf  x 40.0% Voids

#2A 24.50' 7,442 cf ADS_StormTech SC-740 +Cap  x 162  Inside #1
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
162 Chambers in 6 Rows

12,691 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 24.00' 50.000 in/hr Exfiltration over Surface area   
#2 Primary 26.30' 12.0"  Round Culvert   L= 21.0'   Ke= 0.500   

Inlet / Outlet Invert= 26.30' / 26.00'   S= 0.0143 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=6.80 cfs @ 12.08 hrs  HW=24.03'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 6.80 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=24.00'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)
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Pond 4P: Stormwater Practice #1 - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-740 +Cap (ADS StormTech® SC-740 with cap length)

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf

Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

27 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 193.86' Row Length +12.0" End Stone x 2 = 

195.86' Base Length

6 Rows x 51.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 30.00' Base Width

6.0" Stone Base + 30.0" Chamber Height + 6.0" Stone Cover = 3.50' Field Height

162 Chambers x 45.9 cf = 7,442.3 cf Chamber Storage

20,565.0 cf Field - 7,442.3 cf Chambers = 13,122.7 cf Stone x 40.0% Voids = 5,249.1 cf Stone Storage

Chamber Storage + Stone Storage = 12,691.3 cf = 0.291 af

Overall Storage Efficiency = 61.7%

Overall System Size = 195.86' x 30.00' x 3.50'

162 Chambers

761.7 cy Field

486.0 cy Stone
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Summary for Pond 5P: MH

Inflow Area = 166,846 sf, 51.61% Impervious,  Inflow Depth = 0.00"    for  2-yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 6L : Allyn's Pond

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 24.90' @ 0.00 hrs
Flood Elev= 27.75'

Device Routing     Invert Outlet Devices

#1 Primary 24.90' 15.0"  Round Culvert   L= 90.0'   Ke= 0.500   
Inlet / Outlet Invert= 24.90' / 24.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=24.90'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)
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Summary for Link 4L: West Off-Site

Inflow Area = 111,381 sf, 4.88% Impervious,  Inflow Depth = 1.82"    for  2-yr event
Inflow = 4.52 cfs @ 12.16 hrs,  Volume= 16,939 cf
Primary = 4.52 cfs @ 12.16 hrs,  Volume= 16,939 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Summary for Link 5L: North Off-Site

Inflow Area = 8,563 sf, 0.00% Impervious,  Inflow Depth = 0.37"    for  2-yr event
Inflow = 0.04 cfs @ 12.13 hrs,  Volume= 261 cf
Primary = 0.04 cfs @ 12.13 hrs,  Volume= 261 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Summary for Link 6L: Allyn's Pond

Inflow Area = 772,205 sf, 55.24% Impervious,  Inflow Depth = 1.46"    for  2-yr event
Inflow = 15.93 cfs @ 12.32 hrs,  Volume= 93,882 cf
Primary = 15.93 cfs @ 12.32 hrs,  Volume= 93,882 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=271,498 sf   89.73% Impervious   Runoff Depth=4.65"Subcatchment 1: Subcat 1
   Tc=28.5 min   CN=96   Runoff=18.06 cfs  105,247 cf

Runoff Area=333,861 sf   29.00% Impervious   Runoff Depth=2.05"Subcatchment 2: Subcat 2
   Tc=9.0 min   UI Adjusted CN=69   Runoff=16.22 cfs  56,896 cf

Runoff Area=42,130 sf   0.01% Impervious   Runoff Depth=1.04"Subcatchment 3: Subcat 3
   Flow Length=491'   Tc=20.6 min   CN=55   Runoff=0.64 cfs  3,652 cf

Runoff Area=51,147 sf   99.72% Impervious   Runoff Depth=4.88"Subcatchment 4: Subcat 4
   Tc=5.0 min   CN=98   Runoff=6.09 cfs  20,812 cf

Runoff Area=48,310 sf   41.45% Impervious   Runoff Depth=2.63"Subcatchment 5: Subcat 5
   Flow Length=181'   Tc=13.0 min   CN=76   Runoff=2.73 cfs  10,607 cf

Runoff Area=111,381 sf   4.88% Impervious   Runoff Depth=3.28"Subcatchment 6: Subcat 6
   Flow Length=311'   Tc=11.8 min   UI Adjusted CN=83   Runoff=8.10 cfs  30,471 cf

Runoff Area=8,563 sf   0.00% Impervious   Runoff Depth=1.10"Subcatchment 7: Subcat 7
   Tc=5.0 min   CN=56   Runoff=0.22 cfs  788 cf

Runoff Area=25,260 sf   59.65% Impervious   Runoff Depth=3.09"Subcatchment 8: Subcat 8
   Tc=5.0 min   CN=81   Runoff=2.18 cfs  6,508 cf

Peak Elev=24.59'  Storage=1,607 cf   Inflow=10.29 cfs  41,579 cfPond 4P: Stormwater Practice #1
   Discarded=6.80 cfs  41,579 cf   Primary=0.00 cfs  0 cf   Outflow=6.80 cfs  41,579 cf

Peak Elev=24.90'   Inflow=0.00 cfs  0 cfPond 5P: MH
15.0"  Round Culvert  n=0.013  L=90.0'  S=0.0100 '/'   Outflow=0.00 cfs  0 cf

   Inflow=8.10 cfs  30,471 cfLink 4L: West Off-Site
   Primary=8.10 cfs  30,471 cf

   Inflow=0.22 cfs  788 cfLink 5L: North Off-Site
   Primary=0.22 cfs  788 cf

   Inflow=27.57 cfs  162,143 cfLink 6L: Allyn's Pond
   Primary=27.57 cfs  162,143 cf

Total Runoff Area = 892,149 sf   Runoff Volume = 234,981 cf   Average Runoff Depth = 3.16"
51.58% Pervious = 460,176 sf     48.42% Impervious = 431,973 sf
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Summary for Subcatchment 1: Subcat 1

Runoff = 18.06 cfs @ 12.38 hrs,  Volume= 105,247 cf,  Depth= 4.65"
     Routed to Link 6L : Allyn's Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.12"

Area (sf) CN Description

1,748 91 Gravel roads, HSG D
770 91 Gravel roads, HSG D

3,993 91 Gravel roads, HSG D
3,841 80 >75% Grass cover, Good, HSG D
2,233 80 >75% Grass cover, Good, HSG D
1,326 77 Brush, Fair, HSG D

7 77 Brush, Fair, HSG D
2,996 77 Woods, Good, HSG D

0 98 Unconnected pavement, HSG D
1 98 Unconnected pavement, HSG D
2 98 Unconnected pavement, HSG D
0 98 Unconnected pavement, HSG D

3,129 98 Unconnected pavement, HSG B
1,959 98 Unconnected pavement, HSG B

230,073 98 Unconnected pavement, HSG D
6 91 Gravel roads, HSG D

1,495 80 >75% Grass cover, Good, HSG D
2,237 77 Brush, Fair, HSG D
5,897 98 Unconnected pavement, HSG D
2,520 98 Unconnected pavement, HSG D

723 61 >75% Grass cover, Good, HSG B
6,513 85 Gravel roads, HSG B

26 98 Paved parking, HSG B

271,498 96 Weighted Average
27,890 10.27% Pervious Area

243,608 89.73% Impervious Area
243,582 99.99% Unconnected

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

28.5 Direct Entry, 



Type III 24-hr  10-yr Rainfall=5.12"New Conditions
  Printed  5/1/2023Prepared by Loureiro Engineering Assoc, Inc

Page 25HydroCAD® 10.20-2g  s/n 06006  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 2: Subcat 2

Runoff = 16.22 cfs @ 12.13 hrs,  Volume= 56,896 cf,  Depth= 2.05"
     Routed to Link 6L : Allyn's Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.12"

Area (sf) CN Adj Description

5,917 91 Gravel roads, HSG D
90 91 Gravel roads, HSG D

7,809 91 Gravel roads, HSG D
2,509 91 Gravel roads, HSG D

73 80 >75% Grass cover, Good, HSG D
0 98 Unconnected pavement, HSG D

50,466 98 Unconnected pavement, HSG D
4,451 77 Brush, Fair, HSG D

1 77 Brush, Fair, HSG D
1,970 77 Woods, Good, HSG D

21 77 Woods, Good, HSG D
4,891 91 Gravel roads, HSG D
2,543 91 Gravel roads, HSG D

417 98 Paved parking, HSG B
11,466 85 Gravel roads, HSG B
15,538 55 Woods, Good, HSG B

65 55 Woods, Good, HSG B
72,049 55 Woods, Good, HSG B

2,673 56 Brush, Fair, HSG B
155 56 Brush, Fair, HSG B

81,538 56 Brush, Fair, HSG B
0 55 Woods, Good, HSG B
2 55 Woods, Good, HSG B
0 55 Woods, Good, HSG B
0 98 Unconnected pavement, HSG B
5 98 Unconnected pavement, HSG B

8,525 98 Unconnected pavement, HSG B
34,994 98 Unconnected pavement, HSG B

0 55 Woods, Good, HSG B
1,590 55 Woods, Good, HSG B
1,532 61 >75% Grass cover, Good, HSG B
1,424 85 Gravel roads, HSG B

10,882 85 Gravel roads, HSG B
431 85 Gravel roads, HSG B

4,581 85 Gravel roads, HSG B
675 85 Gravel roads, HSG B

2,418 98 Paved parking, HSG B
1,281 56 Brush, Fair, HSG B

876 56 Brush, Fair, HSG B

333,861 73 69 Weighted Average, UI Adjusted
237,036 71.00% Pervious Area

96,825 29.00% Impervious Area
93,990 97.07% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.0 Direct Entry, 
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Summary for Subcatchment 3: Subcat 3

Runoff = 0.64 cfs @ 12.34 hrs,  Volume= 3,652 cf,  Depth= 1.04"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.12"

Area (sf) CN Description

4,834 55 Woods, Good, HSG B
0 98 Unconnected pavement, HSG B
0 98 Unconnected pavement, HSG B
4 98 Unconnected pavement, HSG B

7,806 55 Woods, Good, HSG B
13,226 55 Woods, Good, HSG B

5,628 56 Brush, Fair, HSG B
10,633 56 Brush, Fair, HSG B

42,130 55 Weighted Average
42,126 99.99% Pervious Area

4 0.01% Impervious Area
4 100.00% Unconnected

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

13.3 100 0.0600 0.13 Sheet Flow, SHEET
Woods: Light underbrush   n= 0.400   P2= 3.46"

7.3 391 0.0319 0.89 Shallow Concentrated Flow, SHALLOW
Woodland   Kv= 5.0 fps

20.6 491 Total
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Summary for Subcatchment 4: Subcat 4

Runoff = 6.09 cfs @ 12.07 hrs,  Volume= 20,812 cf,  Depth= 4.88"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.12"

Area (sf) CN Description

2,731 98 Roofs, HSG D
12,210 98 Paved parking, HSG D

141 56 Brush, Fair, HSG B
28,666 98 Paved parking, HSG B

7,398 98 Roofs, HSG B

51,147 98 Weighted Average
141 0.28% Pervious Area

51,005 99.72% Impervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment 5: Subcat 5

Runoff = 2.73 cfs @ 12.18 hrs,  Volume= 10,607 cf,  Depth= 2.63"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.12"

Area (sf) CN Description

3,763 77 Brush, Fair, HSG D
10,111 98 Paved parking, HSG D

9,898 98 Roofs, HSG D
1,256 77 Brush, Fair, HSG D
5,506 77 Woods, Good, HSG D
3,015 30 Woods, Good, HSG A
2,286 55 Woods, Good, HSG B
9,140 55 Woods, Good, HSG B

17 98 Paved parking, HSG B
3,319 56 Brush, Fair, HSG B

48,310 76 Weighted Average
28,284 58.55% Pervious Area
20,026 41.45% Impervious Area

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

11.9 100 0.0800 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.46"

1.1 81 0.0308 1.23 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

13.0 181 Total
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Summary for Subcatchment 6: Subcat 6

Runoff = 8.10 cfs @ 12.16 hrs,  Volume= 30,471 cf,  Depth= 3.28"
     Routed to Link 4L : West Off-Site

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.12"

Area (sf) CN Adj Description

34,928 91 Gravel roads, HSG D
60 80 >75% Grass cover, Good, HSG D

714 77 Woods, Good, HSG D
53,658 77 Brush, Fair, HSG D

6,574 77 Woods, Good, HSG D
658 98 Unconnected pavement, HSG D

9,952 91 Gravel roads, HSG D
58 77 Brush, Fair, HSG D

4,780 98 Unconnected pavement, HSG D

111,381 84 83 Weighted Average, UI Adjusted
105,943 95.12% Pervious Area

5,438 4.88% Impervious Area
5,438 100.00% Unconnected

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

9.5 101 0.1436 0.18 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.46"

2.3 210 0.0470 1.52 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.8 311 Total
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Summary for Subcatchment 7: Subcat 7

Runoff = 0.22 cfs @ 12.09 hrs,  Volume= 788 cf,  Depth= 1.10"
     Routed to Link 5L : North Off-Site

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.12"

Area (sf) CN Description

4,687 77 Woods, Good, HSG D
3,876 30 Woods, Good, HSG A

0 30 Woods, Good, HSG A

8,563 56 Weighted Average
8,563 100.00% Pervious Area

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

5.0 Direct Entry, 



Type III 24-hr  10-yr Rainfall=5.12"New Conditions
  Printed  5/1/2023Prepared by Loureiro Engineering Assoc, Inc

Page 32HydroCAD® 10.20-2g  s/n 06006  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 8: Subcat 8

Runoff = 2.18 cfs @ 12.07 hrs,  Volume= 6,508 cf,  Depth= 3.09"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=5.12"

Area (sf) CN Description

3,807 56 Brush, Fair, HSG B
6,385 55 Woods, Good, HSG B

15,067 98 Unconnected pavement, HSG B

25,260 81 Weighted Average
10,193 40.35% Pervious Area
15,067 59.65% Impervious Area
15,067 100.00% Unconnected

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

5.0 Direct Entry, 
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Summary for Pond 4P: Stormwater Practice #1

Inflow Area = 166,846 sf, 51.61% Impervious,  Inflow Depth = 2.99"    for  10-yr event
Inflow = 10.29 cfs @ 12.08 hrs,  Volume= 41,579 cf
Outflow = 6.80 cfs @ 12.01 hrs,  Volume= 41,579 cf,  Atten= 34%,  Lag= 0.0 min
Discarded = 6.80 cfs @ 12.01 hrs,  Volume= 41,579 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Pond 5P : MH

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 24.59' @ 12.23 hrs   Surf.Area= 5,876 sf   Storage= 1,607 cf
Flood Elev= 26.50'   Surf.Area= 5,876 sf   Storage= 10,062 cf

Plug-Flow detention time= 0.9 min calculated for 41,575 cf (100% of inflow)
Center-of-Mass det. time= 0.9 min ( 795.6 - 794.7 )

Volume Invert Avail.Storage Storage Description

#1A 24.00' 5,249 cf 30.00'W x 195.86'L x 3.50'H Field A
20,565 cf Overall - 7,442 cf Embedded = 13,123 cf  x 40.0% Voids

#2A 24.50' 7,442 cf ADS_StormTech SC-740 +Cap  x 162  Inside #1
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
162 Chambers in 6 Rows

12,691 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 24.00' 50.000 in/hr Exfiltration over Surface area   
#2 Primary 26.30' 12.0"  Round Culvert   L= 21.0'   Ke= 0.500   

Inlet / Outlet Invert= 26.30' / 26.00'   S= 0.0143 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=6.80 cfs @ 12.01 hrs  HW=24.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 6.80 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=24.00'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)
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Pond 4P: Stormwater Practice #1 - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-740 +Cap (ADS StormTech® SC-740 with cap length)

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf

Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

27 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 193.86' Row Length +12.0" End Stone x 2 = 

195.86' Base Length

6 Rows x 51.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 30.00' Base Width

6.0" Stone Base + 30.0" Chamber Height + 6.0" Stone Cover = 3.50' Field Height

162 Chambers x 45.9 cf = 7,442.3 cf Chamber Storage

20,565.0 cf Field - 7,442.3 cf Chambers = 13,122.7 cf Stone x 40.0% Voids = 5,249.1 cf Stone Storage

Chamber Storage + Stone Storage = 12,691.3 cf = 0.291 af

Overall Storage Efficiency = 61.7%

Overall System Size = 195.86' x 30.00' x 3.50'

162 Chambers

761.7 cy Field

486.0 cy Stone
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Summary for Pond 5P: MH

Inflow Area = 166,846 sf, 51.61% Impervious,  Inflow Depth = 0.00"    for  10-yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 6L : Allyn's Pond

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 24.90' @ 0.00 hrs
Flood Elev= 27.75'

Device Routing     Invert Outlet Devices

#1 Primary 24.90' 15.0"  Round Culvert   L= 90.0'   Ke= 0.500   
Inlet / Outlet Invert= 24.90' / 24.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=24.90'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)
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Summary for Link 4L: West Off-Site

Inflow Area = 111,381 sf, 4.88% Impervious,  Inflow Depth = 3.28"    for  10-yr event
Inflow = 8.10 cfs @ 12.16 hrs,  Volume= 30,471 cf
Primary = 8.10 cfs @ 12.16 hrs,  Volume= 30,471 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Summary for Link 5L: North Off-Site

Inflow Area = 8,563 sf, 0.00% Impervious,  Inflow Depth = 1.10"    for  10-yr event
Inflow = 0.22 cfs @ 12.09 hrs,  Volume= 788 cf
Primary = 0.22 cfs @ 12.09 hrs,  Volume= 788 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs



Type III 24-hr  10-yr Rainfall=5.12"New Conditions
  Printed  5/1/2023Prepared by Loureiro Engineering Assoc, Inc

Page 38HydroCAD® 10.20-2g  s/n 06006  © 2022 HydroCAD Software Solutions LLC

Summary for Link 6L: Allyn's Pond

Inflow Area = 772,205 sf, 55.24% Impervious,  Inflow Depth = 2.52"    for  10-yr event
Inflow = 27.57 cfs @ 12.17 hrs,  Volume= 162,143 cf
Primary = 27.57 cfs @ 12.17 hrs,  Volume= 162,143 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=271,498 sf   89.73% Impervious   Runoff Depth=5.68"Subcatchment 1: Subcat 1
   Tc=28.5 min   CN=96   Runoff=21.83 cfs  128,436 cf

Runoff Area=333,861 sf   29.00% Impervious   Runoff Depth=2.83"Subcatchment 2: Subcat 2
   Tc=9.0 min   UI Adjusted CN=69   Runoff=22.78 cfs  78,740 cf

Runoff Area=42,130 sf   0.01% Impervious   Runoff Depth=1.60"Subcatchment 3: Subcat 3
   Flow Length=491'   Tc=20.6 min   CN=55   Runoff=1.08 cfs  5,634 cf

Runoff Area=51,147 sf   99.72% Impervious   Runoff Depth=5.91"Subcatchment 4: Subcat 4
   Tc=5.0 min   CN=98   Runoff=7.33 cfs  25,197 cf

Runoff Area=48,310 sf   41.45% Impervious   Runoff Depth=3.51"Subcatchment 5: Subcat 5
   Flow Length=181'   Tc=13.0 min   CN=76   Runoff=3.65 cfs  14,130 cf

Runoff Area=111,381 sf   4.88% Impervious   Runoff Depth=4.23"Subcatchment 6: Subcat 6
   Flow Length=311'   Tc=11.8 min   UI Adjusted CN=83   Runoff=10.38 cfs  39,269 cf

Runoff Area=8,563 sf   0.00% Impervious   Runoff Depth=1.69"Subcatchment 7: Subcat 7
   Tc=5.0 min   CN=56   Runoff=0.37 cfs  1,203 cf

Runoff Area=25,260 sf   59.65% Impervious   Runoff Depth=4.02"Subcatchment 8: Subcat 8
   Tc=5.0 min   CN=81   Runoff=2.81 cfs  8,463 cf

Peak Elev=25.11'  Storage=4,136 cf   Inflow=13.07 cfs  53,425 cfPond 4P: Stormwater Practice #1
   Discarded=6.80 cfs  53,425 cf   Primary=0.00 cfs  0 cf   Outflow=6.80 cfs  53,425 cf

Peak Elev=24.90'   Inflow=0.00 cfs  0 cfPond 5P: MH
15.0"  Round Culvert  n=0.013  L=90.0'  S=0.0100 '/'   Outflow=0.00 cfs  0 cf

   Inflow=10.38 cfs  39,269 cfLink 4L: West Off-Site
   Primary=10.38 cfs  39,269 cf

   Inflow=0.37 cfs  1,203 cfLink 5L: North Off-Site
   Primary=0.37 cfs  1,203 cf

   Inflow=36.30 cfs  207,176 cfLink 6L: Allyn's Pond
   Primary=36.30 cfs  207,176 cf

Total Runoff Area = 892,149 sf   Runoff Volume = 301,073 cf   Average Runoff Depth = 4.05"
51.58% Pervious = 460,176 sf     48.42% Impervious = 431,973 sf
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Summary for Subcatchment 1: Subcat 1

Runoff = 21.83 cfs @ 12.38 hrs,  Volume= 128,436 cf,  Depth= 5.68"
     Routed to Link 6L : Allyn's Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.15"

Area (sf) CN Description

1,748 91 Gravel roads, HSG D
770 91 Gravel roads, HSG D

3,993 91 Gravel roads, HSG D
3,841 80 >75% Grass cover, Good, HSG D
2,233 80 >75% Grass cover, Good, HSG D
1,326 77 Brush, Fair, HSG D

7 77 Brush, Fair, HSG D
2,996 77 Woods, Good, HSG D

0 98 Unconnected pavement, HSG D
1 98 Unconnected pavement, HSG D
2 98 Unconnected pavement, HSG D
0 98 Unconnected pavement, HSG D

3,129 98 Unconnected pavement, HSG B
1,959 98 Unconnected pavement, HSG B

230,073 98 Unconnected pavement, HSG D
6 91 Gravel roads, HSG D

1,495 80 >75% Grass cover, Good, HSG D
2,237 77 Brush, Fair, HSG D
5,897 98 Unconnected pavement, HSG D
2,520 98 Unconnected pavement, HSG D

723 61 >75% Grass cover, Good, HSG B
6,513 85 Gravel roads, HSG B

26 98 Paved parking, HSG B

271,498 96 Weighted Average
27,890 10.27% Pervious Area

243,608 89.73% Impervious Area
243,582 99.99% Unconnected

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

28.5 Direct Entry, 
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Summary for Subcatchment 2: Subcat 2

Runoff = 22.78 cfs @ 12.13 hrs,  Volume= 78,740 cf,  Depth= 2.83"
     Routed to Link 6L : Allyn's Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.15"

Area (sf) CN Adj Description

5,917 91 Gravel roads, HSG D
90 91 Gravel roads, HSG D

7,809 91 Gravel roads, HSG D
2,509 91 Gravel roads, HSG D

73 80 >75% Grass cover, Good, HSG D
0 98 Unconnected pavement, HSG D

50,466 98 Unconnected pavement, HSG D
4,451 77 Brush, Fair, HSG D

1 77 Brush, Fair, HSG D
1,970 77 Woods, Good, HSG D

21 77 Woods, Good, HSG D
4,891 91 Gravel roads, HSG D
2,543 91 Gravel roads, HSG D

417 98 Paved parking, HSG B
11,466 85 Gravel roads, HSG B
15,538 55 Woods, Good, HSG B

65 55 Woods, Good, HSG B
72,049 55 Woods, Good, HSG B

2,673 56 Brush, Fair, HSG B
155 56 Brush, Fair, HSG B

81,538 56 Brush, Fair, HSG B
0 55 Woods, Good, HSG B
2 55 Woods, Good, HSG B
0 55 Woods, Good, HSG B
0 98 Unconnected pavement, HSG B
5 98 Unconnected pavement, HSG B

8,525 98 Unconnected pavement, HSG B
34,994 98 Unconnected pavement, HSG B

0 55 Woods, Good, HSG B
1,590 55 Woods, Good, HSG B
1,532 61 >75% Grass cover, Good, HSG B
1,424 85 Gravel roads, HSG B

10,882 85 Gravel roads, HSG B
431 85 Gravel roads, HSG B

4,581 85 Gravel roads, HSG B
675 85 Gravel roads, HSG B

2,418 98 Paved parking, HSG B
1,281 56 Brush, Fair, HSG B

876 56 Brush, Fair, HSG B

333,861 73 69 Weighted Average, UI Adjusted
237,036 71.00% Pervious Area

96,825 29.00% Impervious Area
93,990 97.07% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.0 Direct Entry, 
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Summary for Subcatchment 3: Subcat 3

Runoff = 1.08 cfs @ 12.33 hrs,  Volume= 5,634 cf,  Depth= 1.60"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.15"

Area (sf) CN Description

4,834 55 Woods, Good, HSG B
0 98 Unconnected pavement, HSG B
0 98 Unconnected pavement, HSG B
4 98 Unconnected pavement, HSG B

7,806 55 Woods, Good, HSG B
13,226 55 Woods, Good, HSG B

5,628 56 Brush, Fair, HSG B
10,633 56 Brush, Fair, HSG B

42,130 55 Weighted Average
42,126 99.99% Pervious Area

4 0.01% Impervious Area
4 100.00% Unconnected

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

13.3 100 0.0600 0.13 Sheet Flow, SHEET
Woods: Light underbrush   n= 0.400   P2= 3.46"

7.3 391 0.0319 0.89 Shallow Concentrated Flow, SHALLOW
Woodland   Kv= 5.0 fps

20.6 491 Total
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Summary for Subcatchment 4: Subcat 4

Runoff = 7.33 cfs @ 12.07 hrs,  Volume= 25,197 cf,  Depth= 5.91"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.15"

Area (sf) CN Description

2,731 98 Roofs, HSG D
12,210 98 Paved parking, HSG D

141 56 Brush, Fair, HSG B
28,666 98 Paved parking, HSG B

7,398 98 Roofs, HSG B

51,147 98 Weighted Average
141 0.28% Pervious Area

51,005 99.72% Impervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment 5: Subcat 5

Runoff = 3.65 cfs @ 12.18 hrs,  Volume= 14,130 cf,  Depth= 3.51"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.15"

Area (sf) CN Description

3,763 77 Brush, Fair, HSG D
10,111 98 Paved parking, HSG D

9,898 98 Roofs, HSG D
1,256 77 Brush, Fair, HSG D
5,506 77 Woods, Good, HSG D
3,015 30 Woods, Good, HSG A
2,286 55 Woods, Good, HSG B
9,140 55 Woods, Good, HSG B

17 98 Paved parking, HSG B
3,319 56 Brush, Fair, HSG B

48,310 76 Weighted Average
28,284 58.55% Pervious Area
20,026 41.45% Impervious Area

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

11.9 100 0.0800 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.46"

1.1 81 0.0308 1.23 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

13.0 181 Total
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Summary for Subcatchment 6: Subcat 6

Runoff = 10.38 cfs @ 12.16 hrs,  Volume= 39,269 cf,  Depth= 4.23"
     Routed to Link 4L : West Off-Site

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.15"

Area (sf) CN Adj Description

34,928 91 Gravel roads, HSG D
60 80 >75% Grass cover, Good, HSG D

714 77 Woods, Good, HSG D
53,658 77 Brush, Fair, HSG D

6,574 77 Woods, Good, HSG D
658 98 Unconnected pavement, HSG D

9,952 91 Gravel roads, HSG D
58 77 Brush, Fair, HSG D

4,780 98 Unconnected pavement, HSG D

111,381 84 83 Weighted Average, UI Adjusted
105,943 95.12% Pervious Area

5,438 4.88% Impervious Area
5,438 100.00% Unconnected

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

9.5 101 0.1436 0.18 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.46"

2.3 210 0.0470 1.52 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.8 311 Total
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Summary for Subcatchment 7: Subcat 7

Runoff = 0.37 cfs @ 12.08 hrs,  Volume= 1,203 cf,  Depth= 1.69"
     Routed to Link 5L : North Off-Site

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.15"

Area (sf) CN Description

4,687 77 Woods, Good, HSG D
3,876 30 Woods, Good, HSG A

0 30 Woods, Good, HSG A

8,563 56 Weighted Average
8,563 100.00% Pervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment 8: Subcat 8

Runoff = 2.81 cfs @ 12.07 hrs,  Volume= 8,463 cf,  Depth= 4.02"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-yr Rainfall=6.15"

Area (sf) CN Description

3,807 56 Brush, Fair, HSG B
6,385 55 Woods, Good, HSG B

15,067 98 Unconnected pavement, HSG B

25,260 81 Weighted Average
10,193 40.35% Pervious Area
15,067 59.65% Impervious Area
15,067 100.00% Unconnected

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

5.0 Direct Entry, 
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Summary for Pond 4P: Stormwater Practice #1

Inflow Area = 166,846 sf, 51.61% Impervious,  Inflow Depth = 3.84"    for  25-yr event
Inflow = 13.07 cfs @ 12.08 hrs,  Volume= 53,425 cf
Outflow = 6.80 cfs @ 11.98 hrs,  Volume= 53,425 cf,  Atten= 48%,  Lag= 0.0 min
Discarded = 6.80 cfs @ 11.98 hrs,  Volume= 53,425 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Pond 5P : MH

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 25.11' @ 12.35 hrs   Surf.Area= 5,876 sf   Storage= 4,136 cf
Flood Elev= 26.50'   Surf.Area= 5,876 sf   Storage= 10,062 cf

Plug-Flow detention time= 2.4 min calculated for 53,419 cf (100% of inflow)
Center-of-Mass det. time= 2.4 min ( 794.6 - 792.2 )

Volume Invert Avail.Storage Storage Description

#1A 24.00' 5,249 cf 30.00'W x 195.86'L x 3.50'H Field A
20,565 cf Overall - 7,442 cf Embedded = 13,123 cf  x 40.0% Voids

#2A 24.50' 7,442 cf ADS_StormTech SC-740 +Cap  x 162  Inside #1
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
162 Chambers in 6 Rows

12,691 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 24.00' 50.000 in/hr Exfiltration over Surface area   
#2 Primary 26.30' 12.0"  Round Culvert   L= 21.0'   Ke= 0.500   

Inlet / Outlet Invert= 26.30' / 26.00'   S= 0.0143 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=6.80 cfs @ 11.98 hrs  HW=24.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 6.80 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=24.00'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)
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Pond 4P: Stormwater Practice #1 - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-740 +Cap (ADS StormTech® SC-740 with cap length)

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf

Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

27 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 193.86' Row Length +12.0" End Stone x 2 = 

195.86' Base Length

6 Rows x 51.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 30.00' Base Width

6.0" Stone Base + 30.0" Chamber Height + 6.0" Stone Cover = 3.50' Field Height

162 Chambers x 45.9 cf = 7,442.3 cf Chamber Storage

20,565.0 cf Field - 7,442.3 cf Chambers = 13,122.7 cf Stone x 40.0% Voids = 5,249.1 cf Stone Storage

Chamber Storage + Stone Storage = 12,691.3 cf = 0.291 af

Overall Storage Efficiency = 61.7%

Overall System Size = 195.86' x 30.00' x 3.50'

162 Chambers

761.7 cy Field

486.0 cy Stone
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Summary for Pond 5P: MH

Inflow Area = 166,846 sf, 51.61% Impervious,  Inflow Depth = 0.00"    for  25-yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 6L : Allyn's Pond

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 24.90' @ 0.00 hrs
Flood Elev= 27.75'

Device Routing     Invert Outlet Devices

#1 Primary 24.90' 15.0"  Round Culvert   L= 90.0'   Ke= 0.500   
Inlet / Outlet Invert= 24.90' / 24.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=24.90'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)
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Summary for Link 4L: West Off-Site

Inflow Area = 111,381 sf, 4.88% Impervious,  Inflow Depth = 4.23"    for  25-yr event
Inflow = 10.38 cfs @ 12.16 hrs,  Volume= 39,269 cf
Primary = 10.38 cfs @ 12.16 hrs,  Volume= 39,269 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs



Type III 24-hr  25-yr Rainfall=6.15"New Conditions
  Printed  5/1/2023Prepared by Loureiro Engineering Assoc, Inc

Page 53HydroCAD® 10.20-2g  s/n 06006  © 2022 HydroCAD Software Solutions LLC

Summary for Link 5L: North Off-Site

Inflow Area = 8,563 sf, 0.00% Impervious,  Inflow Depth = 1.69"    for  25-yr event
Inflow = 0.37 cfs @ 12.08 hrs,  Volume= 1,203 cf
Primary = 0.37 cfs @ 12.08 hrs,  Volume= 1,203 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Summary for Link 6L: Allyn's Pond

Inflow Area = 772,205 sf, 55.24% Impervious,  Inflow Depth = 3.22"    for  25-yr event
Inflow = 36.30 cfs @ 12.15 hrs,  Volume= 207,176 cf
Primary = 36.30 cfs @ 12.15 hrs,  Volume= 207,176 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=271,498 sf   89.73% Impervious   Runoff Depth=6.44"Subcatchment 1: Subcat 1
   Tc=28.5 min   CN=96   Runoff=24.64 cfs  145,793 cf

Runoff Area=333,861 sf   29.00% Impervious   Runoff Depth=3.45"Subcatchment 2: Subcat 2
   Tc=9.0 min   UI Adjusted CN=69   Runoff=27.90 cfs  95,942 cf

Runoff Area=42,130 sf   0.01% Impervious   Runoff Depth=2.07"Subcatchment 3: Subcat 3
   Flow Length=491'   Tc=20.6 min   CN=55   Runoff=1.45 cfs  7,279 cf

Runoff Area=51,147 sf   99.72% Impervious   Runoff Depth=6.68"Subcatchment 4: Subcat 4
   Tc=5.0 min   CN=98   Runoff=8.26 cfs  28,476 cf

Runoff Area=48,310 sf   41.45% Impervious   Runoff Depth=4.19"Subcatchment 5: Subcat 5
   Flow Length=181'   Tc=13.0 min   CN=76   Runoff=4.35 cfs  16,853 cf

Runoff Area=111,381 sf   4.88% Impervious   Runoff Depth=4.95"Subcatchment 6: Subcat 6
   Flow Length=311'   Tc=11.8 min   UI Adjusted CN=83   Runoff=12.08 cfs  45,966 cf

Runoff Area=8,563 sf   0.00% Impervious   Runoff Depth=2.17"Subcatchment 7: Subcat 7
   Tc=5.0 min   CN=56   Runoff=0.49 cfs  1,546 cf

Runoff Area=25,260 sf   59.65% Impervious   Runoff Depth=4.73"Subcatchment 8: Subcat 8
   Tc=5.0 min   CN=81   Runoff=3.29 cfs  9,958 cf

Peak Elev=25.65'  Storage=6,617 cf   Inflow=15.18 cfs  62,565 cfPond 4P: Stormwater Practice #1
   Discarded=6.80 cfs  62,565 cf   Primary=0.00 cfs  0 cf   Outflow=6.80 cfs  62,565 cf

Peak Elev=24.90'   Inflow=0.00 cfs  0 cfPond 5P: MH
15.0"  Round Culvert  n=0.013  L=90.0'  S=0.0100 '/'   Outflow=0.00 cfs  0 cf

   Inflow=12.08 cfs  45,966 cfLink 4L: West Off-Site
   Primary=12.08 cfs  45,966 cf

   Inflow=0.49 cfs  1,546 cfLink 5L: North Off-Site
   Primary=0.49 cfs  1,546 cf

   Inflow=43.06 cfs  241,735 cfLink 6L: Allyn's Pond
   Primary=43.06 cfs  241,735 cf

Total Runoff Area = 892,149 sf   Runoff Volume = 351,813 cf   Average Runoff Depth = 4.73"
51.58% Pervious = 460,176 sf     48.42% Impervious = 431,973 sf
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Summary for Subcatchment 1: Subcat 1

Runoff = 24.64 cfs @ 12.38 hrs,  Volume= 145,793 cf,  Depth= 6.44"
     Routed to Link 6L : Allyn's Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=6.92"

Area (sf) CN Description

1,748 91 Gravel roads, HSG D
770 91 Gravel roads, HSG D

3,993 91 Gravel roads, HSG D
3,841 80 >75% Grass cover, Good, HSG D
2,233 80 >75% Grass cover, Good, HSG D
1,326 77 Brush, Fair, HSG D

7 77 Brush, Fair, HSG D
2,996 77 Woods, Good, HSG D

0 98 Unconnected pavement, HSG D
1 98 Unconnected pavement, HSG D
2 98 Unconnected pavement, HSG D
0 98 Unconnected pavement, HSG D

3,129 98 Unconnected pavement, HSG B
1,959 98 Unconnected pavement, HSG B

230,073 98 Unconnected pavement, HSG D
6 91 Gravel roads, HSG D

1,495 80 >75% Grass cover, Good, HSG D
2,237 77 Brush, Fair, HSG D
5,897 98 Unconnected pavement, HSG D
2,520 98 Unconnected pavement, HSG D

723 61 >75% Grass cover, Good, HSG B
6,513 85 Gravel roads, HSG B

26 98 Paved parking, HSG B

271,498 96 Weighted Average
27,890 10.27% Pervious Area

243,608 89.73% Impervious Area
243,582 99.99% Unconnected

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

28.5 Direct Entry, 
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Summary for Subcatchment 2: Subcat 2

Runoff = 27.90 cfs @ 12.13 hrs,  Volume= 95,942 cf,  Depth= 3.45"
     Routed to Link 6L : Allyn's Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=6.92"

Area (sf) CN Adj Description

5,917 91 Gravel roads, HSG D
90 91 Gravel roads, HSG D

7,809 91 Gravel roads, HSG D
2,509 91 Gravel roads, HSG D

73 80 >75% Grass cover, Good, HSG D
0 98 Unconnected pavement, HSG D

50,466 98 Unconnected pavement, HSG D
4,451 77 Brush, Fair, HSG D

1 77 Brush, Fair, HSG D
1,970 77 Woods, Good, HSG D

21 77 Woods, Good, HSG D
4,891 91 Gravel roads, HSG D
2,543 91 Gravel roads, HSG D

417 98 Paved parking, HSG B
11,466 85 Gravel roads, HSG B
15,538 55 Woods, Good, HSG B

65 55 Woods, Good, HSG B
72,049 55 Woods, Good, HSG B

2,673 56 Brush, Fair, HSG B
155 56 Brush, Fair, HSG B

81,538 56 Brush, Fair, HSG B
0 55 Woods, Good, HSG B
2 55 Woods, Good, HSG B
0 55 Woods, Good, HSG B
0 98 Unconnected pavement, HSG B
5 98 Unconnected pavement, HSG B

8,525 98 Unconnected pavement, HSG B
34,994 98 Unconnected pavement, HSG B

0 55 Woods, Good, HSG B
1,590 55 Woods, Good, HSG B
1,532 61 >75% Grass cover, Good, HSG B
1,424 85 Gravel roads, HSG B

10,882 85 Gravel roads, HSG B
431 85 Gravel roads, HSG B

4,581 85 Gravel roads, HSG B
675 85 Gravel roads, HSG B

2,418 98 Paved parking, HSG B
1,281 56 Brush, Fair, HSG B

876 56 Brush, Fair, HSG B

333,861 73 69 Weighted Average, UI Adjusted
237,036 71.00% Pervious Area

96,825 29.00% Impervious Area
93,990 97.07% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.0 Direct Entry, 
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Summary for Subcatchment 3: Subcat 3

Runoff = 1.45 cfs @ 12.31 hrs,  Volume= 7,279 cf,  Depth= 2.07"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=6.92"

Area (sf) CN Description

4,834 55 Woods, Good, HSG B
0 98 Unconnected pavement, HSG B
0 98 Unconnected pavement, HSG B
4 98 Unconnected pavement, HSG B

7,806 55 Woods, Good, HSG B
13,226 55 Woods, Good, HSG B

5,628 56 Brush, Fair, HSG B
10,633 56 Brush, Fair, HSG B

42,130 55 Weighted Average
42,126 99.99% Pervious Area

4 0.01% Impervious Area
4 100.00% Unconnected

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

13.3 100 0.0600 0.13 Sheet Flow, SHEET
Woods: Light underbrush   n= 0.400   P2= 3.46"

7.3 391 0.0319 0.89 Shallow Concentrated Flow, SHALLOW
Woodland   Kv= 5.0 fps

20.6 491 Total
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Summary for Subcatchment 4: Subcat 4

Runoff = 8.26 cfs @ 12.07 hrs,  Volume= 28,476 cf,  Depth= 6.68"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=6.92"

Area (sf) CN Description

2,731 98 Roofs, HSG D
12,210 98 Paved parking, HSG D

141 56 Brush, Fair, HSG B
28,666 98 Paved parking, HSG B

7,398 98 Roofs, HSG B

51,147 98 Weighted Average
141 0.28% Pervious Area

51,005 99.72% Impervious Area

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

5.0 Direct Entry, 



Type III 24-hr  50-yr Rainfall=6.92"New Conditions
  Printed  5/1/2023Prepared by Loureiro Engineering Assoc, Inc

Page 61HydroCAD® 10.20-2g  s/n 06006  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 5: Subcat 5

Runoff = 4.35 cfs @ 12.18 hrs,  Volume= 16,853 cf,  Depth= 4.19"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=6.92"

Area (sf) CN Description

3,763 77 Brush, Fair, HSG D
10,111 98 Paved parking, HSG D

9,898 98 Roofs, HSG D
1,256 77 Brush, Fair, HSG D
5,506 77 Woods, Good, HSG D
3,015 30 Woods, Good, HSG A
2,286 55 Woods, Good, HSG B
9,140 55 Woods, Good, HSG B

17 98 Paved parking, HSG B
3,319 56 Brush, Fair, HSG B

48,310 76 Weighted Average
28,284 58.55% Pervious Area
20,026 41.45% Impervious Area

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

11.9 100 0.0800 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.46"

1.1 81 0.0308 1.23 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

13.0 181 Total
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Summary for Subcatchment 6: Subcat 6

Runoff = 12.08 cfs @ 12.16 hrs,  Volume= 45,966 cf,  Depth= 4.95"
     Routed to Link 4L : West Off-Site

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=6.92"

Area (sf) CN Adj Description

34,928 91 Gravel roads, HSG D
60 80 >75% Grass cover, Good, HSG D

714 77 Woods, Good, HSG D
53,658 77 Brush, Fair, HSG D

6,574 77 Woods, Good, HSG D
658 98 Unconnected pavement, HSG D

9,952 91 Gravel roads, HSG D
58 77 Brush, Fair, HSG D

4,780 98 Unconnected pavement, HSG D

111,381 84 83 Weighted Average, UI Adjusted
105,943 95.12% Pervious Area

5,438 4.88% Impervious Area
5,438 100.00% Unconnected

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

9.5 101 0.1436 0.18 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.46"

2.3 210 0.0470 1.52 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.8 311 Total
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Summary for Subcatchment 7: Subcat 7

Runoff = 0.49 cfs @ 12.08 hrs,  Volume= 1,546 cf,  Depth= 2.17"
     Routed to Link 5L : North Off-Site

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=6.92"

Area (sf) CN Description

4,687 77 Woods, Good, HSG D
3,876 30 Woods, Good, HSG A

0 30 Woods, Good, HSG A

8,563 56 Weighted Average
8,563 100.00% Pervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment 8: Subcat 8

Runoff = 3.29 cfs @ 12.07 hrs,  Volume= 9,958 cf,  Depth= 4.73"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  50-yr Rainfall=6.92"

Area (sf) CN Description

3,807 56 Brush, Fair, HSG B
6,385 55 Woods, Good, HSG B

15,067 98 Unconnected pavement, HSG B

25,260 81 Weighted Average
10,193 40.35% Pervious Area
15,067 59.65% Impervious Area
15,067 100.00% Unconnected

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

5.0 Direct Entry, 
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Summary for Pond 4P: Stormwater Practice #1

Inflow Area = 166,846 sf, 51.61% Impervious,  Inflow Depth = 4.50"    for  50-yr event
Inflow = 15.18 cfs @ 12.08 hrs,  Volume= 62,565 cf
Outflow = 6.80 cfs @ 11.95 hrs,  Volume= 62,565 cf,  Atten= 55%,  Lag= 0.0 min
Discarded = 6.80 cfs @ 11.95 hrs,  Volume= 62,565 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Pond 5P : MH

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 25.65' @ 12.41 hrs   Surf.Area= 5,876 sf   Storage= 6,617 cf
Flood Elev= 26.50'   Surf.Area= 5,876 sf   Storage= 10,062 cf

Plug-Flow detention time= 4.0 min calculated for 62,559 cf (100% of inflow)
Center-of-Mass det. time= 4.0 min ( 794.5 - 790.4 )

Volume Invert Avail.Storage Storage Description

#1A 24.00' 5,249 cf 30.00'W x 195.86'L x 3.50'H Field A
20,565 cf Overall - 7,442 cf Embedded = 13,123 cf  x 40.0% Voids

#2A 24.50' 7,442 cf ADS_StormTech SC-740 +Cap  x 162  Inside #1
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
162 Chambers in 6 Rows

12,691 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 24.00' 50.000 in/hr Exfiltration over Surface area   
#2 Primary 26.30' 12.0"  Round Culvert   L= 21.0'   Ke= 0.500   

Inlet / Outlet Invert= 26.30' / 26.00'   S= 0.0143 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=6.80 cfs @ 11.95 hrs  HW=24.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 6.80 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=24.00'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)
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Pond 4P: Stormwater Practice #1 - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-740 +Cap (ADS StormTech® SC-740 with cap length)

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf

Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

27 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 193.86' Row Length +12.0" End Stone x 2 = 

195.86' Base Length

6 Rows x 51.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 30.00' Base Width

6.0" Stone Base + 30.0" Chamber Height + 6.0" Stone Cover = 3.50' Field Height

162 Chambers x 45.9 cf = 7,442.3 cf Chamber Storage

20,565.0 cf Field - 7,442.3 cf Chambers = 13,122.7 cf Stone x 40.0% Voids = 5,249.1 cf Stone Storage

Chamber Storage + Stone Storage = 12,691.3 cf = 0.291 af

Overall Storage Efficiency = 61.7%

Overall System Size = 195.86' x 30.00' x 3.50'

162 Chambers

761.7 cy Field

486.0 cy Stone
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Summary for Pond 5P: MH

Inflow Area = 166,846 sf, 51.61% Impervious,  Inflow Depth = 0.00"    for  50-yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 6L : Allyn's Pond

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 24.90' @ 0.00 hrs
Flood Elev= 27.75'

Device Routing     Invert Outlet Devices

#1 Primary 24.90' 15.0"  Round Culvert   L= 90.0'   Ke= 0.500   
Inlet / Outlet Invert= 24.90' / 24.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=24.90'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)
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Summary for Link 4L: West Off-Site

Inflow Area = 111,381 sf, 4.88% Impervious,  Inflow Depth = 4.95"    for  50-yr event
Inflow = 12.08 cfs @ 12.16 hrs,  Volume= 45,966 cf
Primary = 12.08 cfs @ 12.16 hrs,  Volume= 45,966 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Summary for Link 5L: North Off-Site

Inflow Area = 8,563 sf, 0.00% Impervious,  Inflow Depth = 2.17"    for  50-yr event
Inflow = 0.49 cfs @ 12.08 hrs,  Volume= 1,546 cf
Primary = 0.49 cfs @ 12.08 hrs,  Volume= 1,546 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs



Type III 24-hr  50-yr Rainfall=6.92"New Conditions
  Printed  5/1/2023Prepared by Loureiro Engineering Assoc, Inc

Page 70HydroCAD® 10.20-2g  s/n 06006  © 2022 HydroCAD Software Solutions LLC

Summary for Link 6L: Allyn's Pond

Inflow Area = 772,205 sf, 55.24% Impervious,  Inflow Depth = 3.76"    for  50-yr event
Inflow = 43.06 cfs @ 12.15 hrs,  Volume= 241,735 cf
Primary = 43.06 cfs @ 12.15 hrs,  Volume= 241,735 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=271,498 sf   89.73% Impervious   Runoff Depth=7.26"Subcatchment 1: Subcat 1
   Tc=28.5 min   CN=96   Runoff=27.63 cfs  164,290 cf

Runoff Area=333,861 sf   29.00% Impervious   Runoff Depth=4.13"Subcatchment 2: Subcat 2
   Tc=9.0 min   UI Adjusted CN=69   Runoff=33.49 cfs  114,892 cf

Runoff Area=42,130 sf   0.01% Impervious   Runoff Depth=2.61"Subcatchment 3: Subcat 3
   Flow Length=491'   Tc=20.6 min   CN=55   Runoff=1.87 cfs  9,156 cf

Runoff Area=51,147 sf   99.72% Impervious   Runoff Depth=7.50"Subcatchment 4: Subcat 4
   Tc=5.0 min   CN=98   Runoff=9.24 cfs  31,968 cf

Runoff Area=48,310 sf   41.45% Impervious   Runoff Depth=4.92"Subcatchment 5: Subcat 5
   Flow Length=181'   Tc=13.0 min   CN=76   Runoff=5.10 cfs  19,815 cf

Runoff Area=111,381 sf   4.88% Impervious   Runoff Depth=5.73"Subcatchment 6: Subcat 6
   Flow Length=311'   Tc=11.8 min   UI Adjusted CN=83   Runoff=13.89 cfs  53,179 cf

Runoff Area=8,563 sf   0.00% Impervious   Runoff Depth=2.71"Subcatchment 7: Subcat 7
   Tc=5.0 min   CN=56   Runoff=0.62 cfs  1,936 cf

Runoff Area=25,260 sf   59.65% Impervious   Runoff Depth=5.50"Subcatchment 8: Subcat 8
   Tc=5.0 min   CN=81   Runoff=3.81 cfs  11,572 cf

Peak Elev=26.40'  Storage=9,696 cf   Inflow=17.46 cfs  72,510 cfPond 4P: Stormwater Practice #1
   Discarded=6.80 cfs  72,494 cf   Primary=0.04 cfs  17 cf   Outflow=6.84 cfs  72,510 cf

Peak Elev=25.00'   Inflow=0.04 cfs  17 cfPond 5P: MH
15.0"  Round Culvert  n=0.013  L=90.0'  S=0.0100 '/'   Outflow=0.04 cfs  17 cf

   Inflow=13.89 cfs  53,179 cfLink 4L: West Off-Site
   Primary=13.89 cfs  53,179 cf

   Inflow=0.62 cfs  1,936 cfLink 5L: North Off-Site
   Primary=0.62 cfs  1,936 cf

   Inflow=50.39 cfs  279,199 cfLink 6L: Allyn's Pond
   Primary=50.39 cfs  279,199 cf

Total Runoff Area = 892,149 sf   Runoff Volume = 406,808 cf   Average Runoff Depth = 5.47"
51.58% Pervious = 460,176 sf     48.42% Impervious = 431,973 sf
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Summary for Subcatchment 1: Subcat 1

Runoff = 27.63 cfs @ 12.38 hrs,  Volume= 164,290 cf,  Depth= 7.26"
     Routed to Link 6L : Allyn's Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=7.74"

Area (sf) CN Description

1,748 91 Gravel roads, HSG D
770 91 Gravel roads, HSG D

3,993 91 Gravel roads, HSG D
3,841 80 >75% Grass cover, Good, HSG D
2,233 80 >75% Grass cover, Good, HSG D
1,326 77 Brush, Fair, HSG D

7 77 Brush, Fair, HSG D
2,996 77 Woods, Good, HSG D

0 98 Unconnected pavement, HSG D
1 98 Unconnected pavement, HSG D
2 98 Unconnected pavement, HSG D
0 98 Unconnected pavement, HSG D

3,129 98 Unconnected pavement, HSG B
1,959 98 Unconnected pavement, HSG B

230,073 98 Unconnected pavement, HSG D
6 91 Gravel roads, HSG D

1,495 80 >75% Grass cover, Good, HSG D
2,237 77 Brush, Fair, HSG D
5,897 98 Unconnected pavement, HSG D
2,520 98 Unconnected pavement, HSG D

723 61 >75% Grass cover, Good, HSG B
6,513 85 Gravel roads, HSG B

26 98 Paved parking, HSG B

271,498 96 Weighted Average
27,890 10.27% Pervious Area

243,608 89.73% Impervious Area
243,582 99.99% Unconnected

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

28.5 Direct Entry, 
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Summary for Subcatchment 2: Subcat 2

Runoff = 33.49 cfs @ 12.13 hrs,  Volume= 114,892 cf,  Depth= 4.13"
     Routed to Link 6L : Allyn's Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=7.74"

Area (sf) CN Adj Description

5,917 91 Gravel roads, HSG D
90 91 Gravel roads, HSG D

7,809 91 Gravel roads, HSG D
2,509 91 Gravel roads, HSG D

73 80 >75% Grass cover, Good, HSG D
0 98 Unconnected pavement, HSG D

50,466 98 Unconnected pavement, HSG D
4,451 77 Brush, Fair, HSG D

1 77 Brush, Fair, HSG D
1,970 77 Woods, Good, HSG D

21 77 Woods, Good, HSG D
4,891 91 Gravel roads, HSG D
2,543 91 Gravel roads, HSG D

417 98 Paved parking, HSG B
11,466 85 Gravel roads, HSG B
15,538 55 Woods, Good, HSG B

65 55 Woods, Good, HSG B
72,049 55 Woods, Good, HSG B

2,673 56 Brush, Fair, HSG B
155 56 Brush, Fair, HSG B

81,538 56 Brush, Fair, HSG B
0 55 Woods, Good, HSG B
2 55 Woods, Good, HSG B
0 55 Woods, Good, HSG B
0 98 Unconnected pavement, HSG B
5 98 Unconnected pavement, HSG B

8,525 98 Unconnected pavement, HSG B
34,994 98 Unconnected pavement, HSG B

0 55 Woods, Good, HSG B
1,590 55 Woods, Good, HSG B
1,532 61 >75% Grass cover, Good, HSG B
1,424 85 Gravel roads, HSG B

10,882 85 Gravel roads, HSG B
431 85 Gravel roads, HSG B

4,581 85 Gravel roads, HSG B
675 85 Gravel roads, HSG B

2,418 98 Paved parking, HSG B
1,281 56 Brush, Fair, HSG B

876 56 Brush, Fair, HSG B

333,861 73 69 Weighted Average, UI Adjusted
237,036 71.00% Pervious Area

96,825 29.00% Impervious Area
93,990 97.07% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.0 Direct Entry, 
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Summary for Subcatchment 3: Subcat 3

Runoff = 1.87 cfs @ 12.30 hrs,  Volume= 9,156 cf,  Depth= 2.61"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=7.74"

Area (sf) CN Description

4,834 55 Woods, Good, HSG B
0 98 Unconnected pavement, HSG B
0 98 Unconnected pavement, HSG B
4 98 Unconnected pavement, HSG B

7,806 55 Woods, Good, HSG B
13,226 55 Woods, Good, HSG B

5,628 56 Brush, Fair, HSG B
10,633 56 Brush, Fair, HSG B

42,130 55 Weighted Average
42,126 99.99% Pervious Area

4 0.01% Impervious Area
4 100.00% Unconnected

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

13.3 100 0.0600 0.13 Sheet Flow, SHEET
Woods: Light underbrush   n= 0.400   P2= 3.46"

7.3 391 0.0319 0.89 Shallow Concentrated Flow, SHALLOW
Woodland   Kv= 5.0 fps

20.6 491 Total
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Summary for Subcatchment 4: Subcat 4

Runoff = 9.24 cfs @ 12.07 hrs,  Volume= 31,968 cf,  Depth= 7.50"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=7.74"

Area (sf) CN Description

2,731 98 Roofs, HSG D
12,210 98 Paved parking, HSG D

141 56 Brush, Fair, HSG B
28,666 98 Paved parking, HSG B

7,398 98 Roofs, HSG B

51,147 98 Weighted Average
141 0.28% Pervious Area

51,005 99.72% Impervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment 5: Subcat 5

Runoff = 5.10 cfs @ 12.18 hrs,  Volume= 19,815 cf,  Depth= 4.92"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=7.74"

Area (sf) CN Description

3,763 77 Brush, Fair, HSG D
10,111 98 Paved parking, HSG D

9,898 98 Roofs, HSG D
1,256 77 Brush, Fair, HSG D
5,506 77 Woods, Good, HSG D
3,015 30 Woods, Good, HSG A
2,286 55 Woods, Good, HSG B
9,140 55 Woods, Good, HSG B

17 98 Paved parking, HSG B
3,319 56 Brush, Fair, HSG B

48,310 76 Weighted Average
28,284 58.55% Pervious Area
20,026 41.45% Impervious Area

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

11.9 100 0.0800 0.14 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.46"

1.1 81 0.0308 1.23 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

13.0 181 Total
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Summary for Subcatchment 6: Subcat 6

Runoff = 13.89 cfs @ 12.16 hrs,  Volume= 53,179 cf,  Depth= 5.73"
     Routed to Link 4L : West Off-Site

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=7.74"

Area (sf) CN Adj Description

34,928 91 Gravel roads, HSG D
60 80 >75% Grass cover, Good, HSG D

714 77 Woods, Good, HSG D
53,658 77 Brush, Fair, HSG D

6,574 77 Woods, Good, HSG D
658 98 Unconnected pavement, HSG D

9,952 91 Gravel roads, HSG D
58 77 Brush, Fair, HSG D

4,780 98 Unconnected pavement, HSG D

111,381 84 83 Weighted Average, UI Adjusted
105,943 95.12% Pervious Area

5,438 4.88% Impervious Area
5,438 100.00% Unconnected

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

9.5 101 0.1436 0.18 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.46"

2.3 210 0.0470 1.52 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.8 311 Total



Type III 24-hr  100-yr Rainfall=7.74"New Conditions
  Printed  5/1/2023Prepared by Loureiro Engineering Assoc, Inc

Page 79HydroCAD® 10.20-2g  s/n 06006  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 7: Subcat 7

Runoff = 0.62 cfs @ 12.08 hrs,  Volume= 1,936 cf,  Depth= 2.71"
     Routed to Link 5L : North Off-Site

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=7.74"

Area (sf) CN Description

4,687 77 Woods, Good, HSG D
3,876 30 Woods, Good, HSG A

0 30 Woods, Good, HSG A

8,563 56 Weighted Average
8,563 100.00% Pervious Area

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

5.0 Direct Entry, 
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Summary for Subcatchment 8: Subcat 8

Runoff = 3.81 cfs @ 12.07 hrs,  Volume= 11,572 cf,  Depth= 5.50"
     Routed to Pond 4P : Stormwater Practice #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-yr Rainfall=7.74"

Area (sf) CN Description

3,807 56 Brush, Fair, HSG B
6,385 55 Woods, Good, HSG B

15,067 98 Unconnected pavement, HSG B

25,260 81 Weighted Average
10,193 40.35% Pervious Area
15,067 59.65% Impervious Area
15,067 100.00% Unconnected

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

5.0 Direct Entry, 
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Summary for Pond 4P: Stormwater Practice #1

Inflow Area = 166,846 sf, 51.61% Impervious,  Inflow Depth = 5.22"    for  100-yr event
Inflow = 17.46 cfs @ 12.08 hrs,  Volume= 72,510 cf
Outflow = 6.84 cfs @ 12.46 hrs,  Volume= 72,510 cf,  Atten= 61%,  Lag= 22.8 min
Discarded = 6.80 cfs @ 11.90 hrs,  Volume= 72,494 cf
Primary = 0.04 cfs @ 12.46 hrs,  Volume= 17 cf
     Routed to Pond 5P : MH

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 26.40' @ 12.46 hrs   Surf.Area= 5,876 sf   Storage= 9,696 cf
Flood Elev= 26.50'   Surf.Area= 5,876 sf   Storage= 10,062 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 6.2 min ( 794.8 - 788.6 )

Volume Invert Avail.Storage Storage Description

#1A 24.00' 5,249 cf 30.00'W x 195.86'L x 3.50'H Field A
20,565 cf Overall - 7,442 cf Embedded = 13,123 cf  x 40.0% Voids

#2A 24.50' 7,442 cf ADS_StormTech SC-740 +Cap  x 162  Inside #1
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
162 Chambers in 6 Rows

12,691 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 24.00' 50.000 in/hr Exfiltration over Surface area   
#2 Primary 26.30' 12.0"  Round Culvert   L= 21.0'   Ke= 0.500   

Inlet / Outlet Invert= 26.30' / 26.00'   S= 0.0143 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=6.80 cfs @ 11.90 hrs  HW=24.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 6.80 cfs)

Primary OutFlow  Max=0.04 cfs @ 12.46 hrs  HW=26.40'   (Free Discharge)
2=Culvert  (Inlet Controls 0.04 cfs @ 1.07 fps)
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Pond 4P: Stormwater Practice #1 - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-740 +Cap (ADS StormTech® SC-740 with cap length)

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf

Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

27 Chambers/Row x 7.12' Long +0.81' Cap Length x 2 = 193.86' Row Length +12.0" End Stone x 2 = 

195.86' Base Length

6 Rows x 51.0" Wide + 6.0" Spacing x 5 + 12.0" Side Stone x 2 = 30.00' Base Width

6.0" Stone Base + 30.0" Chamber Height + 6.0" Stone Cover = 3.50' Field Height

162 Chambers x 45.9 cf = 7,442.3 cf Chamber Storage

20,565.0 cf Field - 7,442.3 cf Chambers = 13,122.7 cf Stone x 40.0% Voids = 5,249.1 cf Stone Storage

Chamber Storage + Stone Storage = 12,691.3 cf = 0.291 af

Overall Storage Efficiency = 61.7%

Overall System Size = 195.86' x 30.00' x 3.50'

162 Chambers

761.7 cy Field

486.0 cy Stone
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Summary for Pond 5P: MH

Inflow Area = 166,846 sf, 51.61% Impervious,  Inflow Depth = 0.00"    for  100-yr event
Inflow = 0.04 cfs @ 12.46 hrs,  Volume= 17 cf
Outflow = 0.04 cfs @ 12.46 hrs,  Volume= 17 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.04 cfs @ 12.46 hrs,  Volume= 17 cf
     Routed to Link 6L : Allyn's Pond

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 25.00' @ 12.46 hrs
Flood Elev= 27.75'

Device Routing     Invert Outlet Devices

#1 Primary 24.90' 15.0"  Round Culvert   L= 90.0'   Ke= 0.500   
Inlet / Outlet Invert= 24.90' / 24.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.04 cfs @ 12.46 hrs  HW=25.00'   (Free Discharge)
1=Culvert  (Barrel Controls 0.04 cfs @ 1.48 fps)
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Summary for Link 4L: West Off-Site

Inflow Area = 111,381 sf, 4.88% Impervious,  Inflow Depth = 5.73"    for  100-yr event
Inflow = 13.89 cfs @ 12.16 hrs,  Volume= 53,179 cf
Primary = 13.89 cfs @ 12.16 hrs,  Volume= 53,179 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Summary for Link 5L: North Off-Site

Inflow Area = 8,563 sf, 0.00% Impervious,  Inflow Depth = 2.71"    for  100-yr event
Inflow = 0.62 cfs @ 12.08 hrs,  Volume= 1,936 cf
Primary = 0.62 cfs @ 12.08 hrs,  Volume= 1,936 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
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Summary for Link 6L: Allyn's Pond

Inflow Area = 772,205 sf, 55.24% Impervious,  Inflow Depth = 4.34"    for  100-yr event
Inflow = 50.39 cfs @ 12.15 hrs,  Volume= 279,199 cf
Primary = 50.39 cfs @ 12.15 hrs,  Volume= 279,199 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs



 
   

 

 

 

 

 

APPENDIX E   

Water Quality Volume and Water Quality Flow Calculations 

  



Project:

Calculated By: Date: 05/01/23

Checked By: Date: 05/01/23

Watershed:

Condition:

in

acres

C.F.

Water Quality Flow

in

min

hr

in

csm/in (from Exhibit 4-111 below)

mi 2

Water Quality Flow, WQF: cfs

Volumetric Runoff Coefficient, R:

Percent Impervious Cover, I:

Water Quality Volume

7,097

Alex Healy

Susan Marquardt

DA-3, DA-4, DA-5, DA-8

Proposed

Sterling Building Stormwater Practice

Design Precipitation, P: 1

0.514Runoff Depth, Q:

52%

Water Quality Volume and Water Quality Flow Worksheet

0.514

3.80

Water Quality Volume, WQV:

Area, A:

1.83

Area, A: 0.00594

Runoff Curve Number, CN: 94

Unit Peak Discharge, qu: 600

Time of Concentration, Tc: 0.167

Time of Concentration, Tc: (>=10 min) 10.0

Initial Abstraction, Ia: 0.128

Ia/P: 0.128

Sheet 1 of 1



 
   

 

 

 

 

 

APPENDIX F  

Hydrodynamic Separator calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



��������	
����
���
���������
�� ��������������������������  !���
�" #$�%
��& '(�)*+,-)#)*- .�
�� �����/�0/1� $��& �����������$�
�
���	
����
���
2��3���
�� -1��� 4
3���
�� 5��61����$��!

& ��1��0���*�70����0�7�#���/0����8���/9 �:�
��" ;<=>??;>=?==@�
�A �����61����B��1��0��9/�� C�3�D
�$������
.����C�3�D

���
 E+-�FG .�H�
D�I��:�J )������������K�L���.����
�
D�M�N%���JO (� P��
���
��2A�Q�M
�� R9== ��
S�2A�Q�T��3U V9VWX��%
JQ
����C�!�:�T��U G=�>�GR ��!��	
Y����C�!�:�T��U =�>�R Z�J���S�C�!�:�T��U G=�>�GRI%A��!A��	
A��3O [�� X�
���	
A���M�N%���JO (� ��!��.�H��T�
U GW9==M�N%���J��
����A��.�H��C�3���\%���
O (� ]̂_�\��Q��
��Q��
A��3O (�P��
���
��.�A�����
P��
���
��̀
�� �+- .&3����I�J�A �+-R<Ra>G=>�P
�D���M���Y
A ;=b �
����A��.�H��C�3���\%���
�T�.CU R=

�

cdefgedhijkl�mnoifipkgh�qfgerlp�sitlrtipgfX
A�3�2���&�	
�����J
A�44$uC.�"v$C.��$C.wxwyzv̂z$



Project Information

Project Name Gales Ferry Intermodal LLC Option # A

Country UNITED_STATES State Connecticut City Gales Ferry

Contact Information

First Name Susan Last Name Marquardt

Company Loureiro Engineering Associates, Inc. Phone # 860-448-0400

Email srmarquardt@loureiro.com

Design Criteria

Site Designation HDS #2 Sizing Method Treatment Flow Rate

Screening Required? No Treatment Flow Rate 3.52 Peak Flow (cfs) 5.33

Groundwater Depth (ft) 10 - 15 Pipe Invert Depth (ft) 0 - 5 Bedrock Depth (ft) 10 - 15

Multiple Inlets? No Grate Inlet Required? No Pipe Size (in) 12.00

Required Particle Size 
Distribution?

No 90° between two
inlets?

N/A

Treatment Selection

Treatment Unit CDS System Model CDS4045-8-C

Target Removal 80% Particle Size Distribution 
(PSD)

50

 

Hydrodynamic Separation Product Calculator
Gales Ferry Intermodal LLC

HDS #2

CDS  CDS4045-8-C



 
   

 

 

 

 

 

 

 

 

 

APPENDIX G  

Stormwater Management Maintenance Program and Inspection Checklist 

 



1761 Route 12, Gales Ferry, CT 

 

Stormwater Management System Maintenance Program 
  
  
 

There shall be periodic maintenance of the stormwater systems on the property after installation. In order 

to ensure effective performance of the system, the following stormwater maintenance program has been 

established. The property owner will be responsible for implementation of this program. A log and 

schedule of all inspections, cleanings, and repairs shall be maintained by the property owner. All 

maintenance documents shall be transferred to any future owners upon sale or transfer of the property.  

 

A. Catch basins/Manholes 

 

Catch basins are designed with sumps for the purpose of collecting coarse sediment. All catch 

basins should be inspected two times per year, specifically during times for high levels of 

maintenance around the site. Sediment should be removed when it extends to within 6 inches of 

the outlet pipe invert or not less than once per year. Cleanout should be facilitated via vacuum 

truck or other means that accomplish sediment removal. The sediment shall be disposed of in an 

approved off-site location in accordance with town and state requirements. 

 

B. Asphalt 

Asphalt areas should be swept annually. Ideal sweeping timeframe is in the spring after winter 

sanding or salting for deicing. Deicing chemicals should be kept to a minimum during the winter 

months. 

C. Subsurface detention systems 

 

Underground detention systems shall be inspected through the surface openings quarterly and 

sediment/debris shall be removed as needed to ensure proper functioning of structures and 

inlets/outlets. Areas of disturbance that may be as a result of cleaning shall be seeded and planted 

in accordance with the original planting plan. Associated structures shall be maintained yearly, or 

more frequently, as required, by the condition of the site and system. Waste material will be 

properly disposed of off-site. 

 

D. Lawn and vegetated areas 

 

Vegetated cover shall be maintained on all earth surfaces to minimize soil erosion. Fertilizer use 

should be minimized and applied using careful application processes.  

  



1761 Route 12, Gales Ferry,CT 

 

Stormwater Management System Maintenance Checklist 
  
  
 

Inspection Date: ____________________________   

Inspector: ________________________________   

Maintenance Item Satisfactory Unsatisfactory  Comments 

Drainage Structures        

Sedimentation Accumulation       

Large Floating Debris       

Inlet/Outlet       

Structure walls       

Riser       

Frame and Cover       

Subsurface Infiltration System       

Settling Over System       

Sedimentation Accumulation       

Large Floating Debris       

Inspection Structure Integrity       

Inspection Structure Frame and Cover       

Surrounding Lawn and Vegetated Areas       

Signs of Erosion       

Ponding/Settling       

Overgrowth        

 

Additional Comments:             

              

              




