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The Hamlet at Carmel  
(Formerly The Putnam Community Foundation) 

Amended Stormwater Pollution Prevention Plan (ASWPPP) 
Town of Carmel, New York 

May 11, 2022 

Revised: April 10, 2024 

 

1.0 INTRODUCTION 

The Hamlet at Carmel (HAC) project is proposed on a 35 ± acre parcel of vacant land designated as 
Town of Carmel Tax Map Parcel #66.-2-58.  Access to the HAC project is provided through the adjoining 
Putnam Hospital Center property to the north.  The hospital parcel is designated as Town of Carmel Tax Map 
Parcel #66.-2-57.  The subject parcels are located in the R (residential) zoning district.  The parcels and their 
surroundings are delineated on the Overall Site Plan.   

A SWPPP approval was obtained for the subject project (formerly known as The Putnam Community 
Foundation) from the NYCDEP on March 23, 2010, and a previous Amended SWPPP was approved on May 
16, 2022 for The Hamlet at Carmel project. The original approved SWPPP is titled “Stormwater Pollution 
Prevention Plan for The Putnam Community Foundation” and dated March 9, 2010. This document is a 
supplement to the original approved SWPPP. The Putnam Community Foundation project consisted of 120 
senior housing units, access driveway, sports court, community building and parking.  The current proposed 
project for the project site consists of the construction of a multifamily residential development of ten (10) 
buildings totaling 150 units and associated parking, recreation and utility areas. The current project scope is 
proposed to consist of less impervious cover and less disturbance on the project site than the previously 
approved project. 

The project received coverage under the New York State Department of Environmental Conservation 
General Permit GP-0-10-001.  The identification number is NYR11C513.  As noted in Part II.E of GP-0-20-
001, “owner operator of a construction activity with coverage under GP-0-15-002, as of the effective date of 
GP-0-20-001, shall be authorized to discharge in accordance with GP-0-20-001, unless otherwise notified by 
the Department”.  The permit also notes that “the owner or operator may continue to implement the 
technical/design components of the post-construction stormwater management controls provided that such 
design was done in conformance with the technical standards in place at the time of initial project 
authorization”.  The current stormwater design will meet the requirements for stormwater treatment in 
accordance with the General Permit GP-0-10-001. 

The following sections of this report have been prepared to address the proposed site changes for The 
Hamlet at Carmel project from the approved SWPPP for the Putnam Community Foundations as well as 
assess the stormwater management practices within the framework of the previously approved SWPPP. This 
Amended SWPPP is supplemental to the approved SWPPP for The Putnam Community Foundation project. 
For further information refer to the approved SWPPP titled “Stormwater Pollution Prevention Plan for The 
Putnam Community Foundation”, dated March 9, 2010. 

2.0 STORMWATER ASSESSMENT 

This section of the SWPPP amendment discusses the proposed modifications from the approved 
SWPPP to the current proposed project.  As previously discussed, the proposed site development has been 
modified from the approved SWPPP. The overall general layout of the site has not changed but proposed 
development has changed from 120 senior housing units to the construction of a multifamily residential 
development including ten (10) buildings totaling 150 units and associated appurtenances. The type and 
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number of stormwater management practices as approved in the SWPPP prepared for The Putnam 
Community Foundation (PCF) project have not been altered.  

The approved PCF project consisted of 7.7 acres of 1/8 acre lots (65% impervious) and 1.3 acres of 
impervious surfaces associated with the proposed driveway, parking areas and appurtenances. The Hamlet 
at Carmel development proposes less total impervious area from the approved SWPPP. The project also 
proposes to decrease the overall limit of disturbance associated with the development from the approved 
SWPPP. See table below for a comparison between the overall impervious area and limit of disturbance for 
the approved PCF project and the Hamlet at Carmel development.  

Table 2.1 – Impervious Area and Limit of Disturbance Summary Table 

 Approved 
SWPPP 

Amended 
SWPPP 

Overall Proposed Impervious Area 
(ac.) 

6.3 5.8 

Overall Proposed Limit of 
Disturbance (ac.) 

23.9 18.6 

 

As the project site is mostly wooded, by reducing the overall limit of disturbance for the subject project, 
the proposed tree removal for the project will decrease as well. By decreasing the tree removal for the 
subject project, the stormwater runoff from the site will decrease which will reduce the water quality 
treatment volumes required for stormwater management. With the same amount of impervious area for the 
subject project and decrease in tree removal, the water quality and quantity requirements for stormwater 
treatment will be reduced from the approved SWPPP, thereby decreasing the required size of the proposed 
stormwater management practices. As the proposed stormwater management practices have not been 
altered and the stormwater quality and quantity treatment requirements have been reduced, the approved 
stormwater management practices are adequate to treat the stormwater runoff from the proposed Hamlet at 
Carmel development in accordance with the NYCDEP and NYSDEC requirements during the time of the 
original approval. See Section 3.0 and 4.0 below for further information on the stormwater quantity and 
quality requirements. 

A summary of the impervious cover and total tributary area for each subcatchment in the post-
development condition is provided in Table 2.2 below for the approved SWPPP and the proposed amended 
SWPPP. 
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Table 2.2 – Impervious and Total Tributary Area Comparison 

Design 
Line/Point Subcatchment 

Impervious Area 
(ac.) Total Area (ac.) 

Approved 
SWPPP 

Amended 
SWPPP 

Approved 
SWPPP 

Amended 
SWPPP 

Design 
Point 2 

2.1S 3.25 2.90 7.9 6.8 

2.2S - - 0.9 0.9 

2.3S - - 2.8 2.8 

Total 3.25 2.90 11.6 10.5 

Design 
Point 3 

3.1S 3.05 2.90 8.9 8.1 

3.2S - - 0.6 0.6 

3.3S - - 2.9 2.9 

Total 3.05 2.90 12.4 11.6 

Design 
Line 4 

4.1S - - 8.8 8.0 

Total 0.0 0.0 8.8 8.0 

Design 
Line 5 

5.1S -  2.1 4.3 

Total 0.0 0.0 2.1 4.3 
1  The impervious areas shown in the table represent 65% of the area input into HydroCAD, where 1/8 acre lots was used for the 

ground cover. 

To assess the stormwater quantity and quality requirements of state and local agencies found in the 
original SWPPP approval by others, the “HydroCAD” Stormwater Modeling System,” by HydroCAD Software 
Solutions LLC in Tamworth, New Hampshire, was used to model and assess the peak stormwater flows for 
the subject project.  HydroCAD is a computer aided design program for modeling the hydrology and 
hydraulics of stormwater runoff.  It is based primarily on hydrology techniques developed by the United States 
Department of Agriculture, Soil Conservation Service (USDA, SCS) TR-20 method combined with standard 
hydraulic calculations.   

The input requirements for the HydroCAD computer program are as follows: 

Subcatchments (contributing watershed/sub-watersheds) 
• Design storm rainfall in inches 
• CN (runoff curve number) values which are based on soil type and land use/ground cover 
• Tc (time of concentration) flow path information 

Stormwater Basins 
• Surface area at appropriate elevations 
• Flood elevation 
• Outlet structure information 

The precipitation values for the 1-Year, 2-Year, 10-Year, 25-Year, and 100-Year 24-hour design storm 
events and rainfall distribution curves utilized for this report were consistent with the precipitation values 
utilized in the previously approved SWPPP. The values provided for all design storms analyzed have been 
listed below. 
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Design Storm 24-Hour Rainfall 

1-Year 

2-Year 

3.1” 

3.5” 

10-Year 

25-Year 

5.5” 

6.0” 

100-Year 9.7” 

The CN (runoff curve number) values utilized in this report were referenced from the USDA, SCS 
publication Urban Hydrology for Small Watersheds.  The following is a summary of the various land 
uses/ground covers and their associated CN values utilized in this report. 

Table 2.3 – Project Ground Cover and Associated Curve Numbers (CN) 

Land Use/Ground Cover CN Value 

Woods, Good, B Soil 55 

Woods, Good, C Soil 70 

>75% Grass Cover, Good, B Soil 74 

Gravel, C Soil 89 

1/8 acre lots, 65% imp., C Soil 90 

Paved Parking and Roofs 98 

 

3.0 STORMWATER QUALITY 

The pollutant loading coefficient method was utilized to calculate the annual export of Biological 
Oxygen Demand (BOD), Total Phosphorus (TP), Total Nitrogen (TN), and Total Suspended Solids (TSS).  
The publication Fundamentals of Urban Runoff Management: Technical and Institutional Issues produced by 
the Terrene Institute was referenced to determine the appropriate loading rates for TP, TN, and TSS.  The 
New York State Department of Environmental Conservation (NYSDEC) publication Reducing the Impacts of 
Stormwater Runoff from New Development (Impacts) was referenced to determine appropriate loading rates 
for BOD.  The appropriate loading rates were then utilized to calculate the annual pollutant runoff values. 
The following table summarizes the pollutant loading rates utilized for the subject project. 

Table 3.1 - Summary of Pollutant Loading Rates (lbs/acre/year) 

Land Use/Ground Cover BOD TP TN TSS 

Woods 6.0 0.10 1.8 77 
Grass 6.0 0.12 3.7 308 

Pavement 111.0 0.98 2.1 446 
Multifamily Residential 50.0 0.63 5.0 395 

The following pollutant removal efficiencies are referenced from Impacts. By meeting the 
requirements set forth by the NYCDEP, which exceed the requirements in Impacts for the Design 2 
extended detention basins, the pollutant removal efficiencies for a Design 2 extended detention pond can 
be applied for the proposed stormwater ponds. Grass Swales will also be used to treat stormwater runoff 
from the proposed project. 
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Table 3.2 - Long Term Pollutant Removal Efficiencies 

Treatment Method BOD TP TN TSS 

Design 2 Extended Detention Pond 
(Micropool Extended Detention Pond P-1) 

40%-60% 40%-60% 20%-40% 80%-100% 

Design 14 Grass Swale 20%-40% 20%-40% 20%-40% 20%-40% 

The following tables summarize the estimated pre-development and post-development annual 
pollutant loads from the approved SWPPP and compares them to the calculated post-development annual 
pollutant loads (contained in Appendix C of this report) calculated for the subject project. The annual 
pollutant loading calculation in Appendix C and summarized below have been provided for all four design 
points/lines separately as well as the overall pollutant loads for the subject project.  

Table 3.3 - Annual Pollutant Loading Summary for Overall Project 

     Annual Loads (lb/yr) 

 BOD TP TN TSS 

Pre-Development Annual Pollutant Loads 206.4 3.44 61.9 2,649 

Approved SWPPP 

Post-Development Annual Pollutant Loads 

261.5 
to 

151.8 

3.69 
to 

2.34 

69.3 
to 

47.7 

1,793 
to 

1,532 

Amended SWPPP 

Post-Development Annual Pollutant Loads 

274.8 
to 

163.4 

3.85 
to 

2.50 

69.1 
to 

49.7 

1,910 
to 

1,663 

Table 3.4 - Annual Pollutant Loading Summary to Design Point 2 

     Annual Loads (lb/yr) 

 BOD TP TN TSS 

Pre-Development Annual Pollutant Loads 34.8 0.58 10.4 447 

Approved SWPPP 

Post-Development Annual Pollutant Loads 

90.7 
to 

40.0 

1.27 
to 

0.59 

24.2 
to 

12.9 

345.6 
to 

215.6 

Amended SWPPP 

Post-Development Annual Pollutant Loads 

86.0 
to 

39.6 

1.20 
to 

0.59 

22.5 
to 

12.5 

337 
to 

216 

Table 3.5 - Annual Pollutant Loading Summary to Design Point 3 

     Annual Loads (lb/yr) 

 BOD TP TN TSS 

Pre-Development Annual Pollutant Loads 36.0 0.60 10.8 462 

Approved SWPPP 

Post-Development Annual Pollutant Loads 

105.4 
to 

46.4 

1.32 
to 

0.64 

23.7 
to 

13.4 

400 
to 

270 

Amended SWPPP 

Post-Development Annual Pollutant Loads 

115.1 
to 

50.1 

1.40 
to 

0.67 

22.5 
to 

13.1 

395 
to 

270 
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Table 3.6 - Annual Pollutant Loading Summary to Design Line 4 

     Annual Loads (lb/yr) 

 BOD TP TN TSS 

Pre-Development Annual Pollutant Loads 90.0 1.50 27.0 1,155 

Approved SWPPP 

Post-Development Annual Pollutant Loads 
52.8 0.88 15.8 678 

Amended SWPPP 

Post-Development Annual Pollutant Loads 
48.0 0.80 14.4 616 

Table 3.7 - Annual Pollutant Loading Summary to Design Line 5 

     Annual Loads (lb/yr) 

 BOD TP TN TSS 

Pre-Development Annual Pollutant Loads 45.6 0.76 13.7 585 

Approved SWPPP 

Post-Development Annual Pollutant Loads 
12.6 0.23 5.5 370 

Amended SWPPP 

Post-Development Annual Pollutant Loads 
25.8 0.45 9.6 562 

As seen by the above summaries, the overall post-development pollutant loads are within the range of 
the pre-development pollutants of concern for the overall project as required by the NYCDEP regulations, 
which is consistent with the standards at the time of the original SWPPP Approval. 

Similar to the approved SWPPP, the pollutant loads to Design Point 2 and 3 are greater in the post-
development condition then the pre-development but are less for Design Lines 4 and 5. Design Points 2 and 
3 and Design Line 4 discharge to the west while Design Line 5 discharges to the east. The subject property 
and the causeway for Stoneleigh Avenue separate the eastern and western sides of the Croton Falls 
Reservoir. As previously stated and shown above, there is a decrease in all the pollutant loads to the east 
side (Design Line 5) of the reservoir. The table below summarizes the pollutant loads reaching the western 
side of the reservoir (Design Points 2 and 3 and Design Line 4). 

Table 3.8 - Annual Pollutant Loading Summary to West Side 

     Annual Loads (lb/yr) 

 BOD TP TN TSS 

Pre-Development Annual Pollutant Loads 160.8 2.68 48.2 2,064 

Approved SWPPP 

Post-Development Annual Pollutant Loads 

248.9 
to 

139.2 

3.47 
to 

2.11 

63.7 
to 

42.1 

1,423 
to 

1,164 

Amended SWPPP 

Post-Development Annual Pollutant Loads 

249.0 
to 

137.6 

3.40 
to 

2.05 

59.4 
to 

40.0 

1,348 
to 

1,101 

 

As shown in the table above, the post-development pollutant loads reaching the western side of the 
reservoir are within the pre-development range, similar to the approved SWPPP. 

 
The water quality volume (WQv) is intended to improve water quality by sizing the stormwater 

management practices to fully capture and treat a specified quantity of water.  Chapter 10 of the Design 
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Manual specifies that the WQv in a Phosphorus TMDL watershed shall be the estimated runoff from the 1-year 
24-hour design storm.  Stormwater ponds 2.1P and 3.1P are proposed as P-1 micropool extended detention 
basins to meet the NYSDEC WQv treatment requirements. A summary of the WQv requirement for each 
stormwater pond based on the stormwater runoff from the contributing area during the 1-year, 24-hour storm 
event is provided in the table below. The table compares the WQv requirement from the approved SWPPP to 
this amended SWPPP. 

 
Table 3.9 –  Required Water Quality Volume Summary (Per Design Manual Chapter 10) 

 
 
 
 
 
 
 

*Information regarding the 1-year 24-hour Design Storm Volumes (WQv) is shown in Appendix B 

As there are no proposed changes to the stormwater management ponds from the Approved SWPPP, 
and the Water Quality Volume requirement from the contributing subcatchment have been reduced from the 
approved SWPPP, the approved stormwater management practices are adequately sized to treat the 
stormwater runoff from the proposed Hamlet at Carmel development in accordance with the NYCDEP and 
NYSDEC requirements during the time of the original approval.  

4.0 STORMWATER QUANTITY 

To meet the Stream Channel Protection (Cpv) requirements of the NYSDEC 24 hours of center of 
mass detention for the 1-Year, 24-hour design storm has been provided in each of the proposed treatment 
trains.  The following table summarizes the center of mass detention times of each treatment train prior to 
discharging out of the stormwater management system. 

CENTER OF MASS DETENTION TIME (MIN) FOR 1-YEAR, 24 HOUR DESIGN STORM 
 

 
 
 
 
 
 
 
 

  
 

The data for the table above was taken from Appendix B of this SWPPP.  As shown in the table above 
a minimum of 24 hours or 1,440 minutes has been provided within each treatment train prior to discharge 
from the site.  By providing 24 hours of detention of the center of mass for the 1-Year, 24-hour design storm 
the NYSDEC requirements for Stream Channel Protection (Cpv) have been met. 

Consistent with the approved SWPPP, the same two Design Lines and two Design Points were used 
to quantitively analyze the stormwater runoff from the proposed development. The NYSDEC and NYCDEP 
regulations at the time of the original SWPPP approval required the attenuation of peak flows from the 2, 10, 
25, and 100-year storms to pre-development levels.  The attenuation of the peak flows from the proposed 
development is accomplished within the proposed stormwater management practices on the site.  Table 4.1 
thru 4.4 below summarizes the pre and post development peak flows expected for the proposed amended 
project. 

 

Subcatchment 
Stormwater 

Pond 

Approved 
SWPPP WQv  

 (cf) 

Amended 
SWPPP WQv 

(cf) 

2.1S 2.1P 45,869 39,465 

3.1S 3.1P 47,088 44,910 

Treatment 
Train 

Center of Mass 
Time IN to 

Treatment Train  
(Min) 

Center of Mass 
Time OUT of 

Treatment Train  
(Min) 

Total Center 
of Mass 

Detention  
(Min) 

Total Center 
of Mass 

Detention 
(Hr) 

2.1P – 2.2P 837.1 3,003.4 2,166.3 36.1 

3.1P – 3.2P 848.7 3,772.0 2,923.3 48.7 
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Table 4.1 – Design Point 2 - Pre and Post-Development Peak Flows (cfs) 

24-HOUR DESIGN STORM 

DESIGN POINT 2 

2-YEAR 10-YEAR 

(Qp) 

25-YEAR 100-YEAR 

(Qf) 

Pre Post Pre Post Pre Post Pre Post 

Approved SWPPP 
3.93 

2.49 
10.12 

6.26 
11.82 

7.31 
25.27 

25.10 

Amended SWPPP 2.47 6.24 7.28 20.32 

 

Table 4.2 – Design Point 3 - Pre and Post-Development Peak Flows (cfs) 

24-HOUR DESIGN STORM 

DESIGN POINT 3 

2-YEAR 10-YEAR 

(Qp) 

25-YEAR 100-YEAR 

(Qf) 

Pre Post Pre Post Pre Post Pre Post 

Approved SWPPP 
4.02 

2.58 
10.35 

6.58 
12.09 

7.68 
25.84 

16.46 

Amended SWPPP 2.58 6.57 7.67 16.45 

 

Table 4.3 – Design Line 4 - Pre and Post-Development Peak Flows (cfs) 

24-HOUR DESIGN STORM 

DESIGN LINE 4 

2-YEAR 10-YEAR 

(Qp) 

25-YEAR 100-YEAR 

(Qf) 

Pre Post Pre Post Pre Post Pre Post 

Approved SWPPP 
10.27 

6.03 
27.27 

16.00 
31.99 

21.03 
69.66 

69.20 

Amended SWPPP 5.48 14.55 17.06 55.06 

 

Table 4.4 – Design Line 5 - Pre and Post-Development Peak Flows (cfs) 

24-HOUR DESIGN STORM 

DESIGN LINE 5 

2-YEAR 10-YEAR 

(Qp) 

25-YEAR 100-YEAR 

(Qf) 

Pre Post Pre Post Pre Post Pre Post 

Approved SWPPP 
5.24 

1.91 
13.49 

4.70 
15.79 

5.45 
33.77 

11.33 

Amended SWPPP 3.92 9.63 11.17 23.20 

As seen by the above summaries, the post-development peak flows for the 2-, 10-, 25-, and 100-year 
design storms have been attenuated to be less than the pre-development peak flows, therefore the receiving 
drainage system will see a reduction in peak flows during the storm events shown above. 
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5.0 STORMWATER CONVEYANCE SYSTEM 

The stormwater conveyance system for the project consists of grass swales, precast concrete drainage 
structures, HDPE and PVC SDR 35 drainage piping. The proposed conveyance system has been sized 
utilizing the Rational Method and is a standard method used by engineers to develop flow rates for sizing 
collection systems. The Rational Method calculates flows based on a one-hour design storm. The collection 
system has been sized to convey, at a minimum, the 100-year design storm. Pipe sizing calculations will be 
provided in future reports. 

6.0 CONCLUSION 

The proposed stormwater management practices sized for the original scope of the approved SWPPP 
for the Putnam Community Foundation project and are adequately sized for the proposed modifications to 
the site improvements for The Hamlet of Carmel project. As previously stated, the proposed modifications 
have no impact on the approved stormwater management practices on the project site and all modifications 
meet the requirements of the NYCDEP and NYSDEC within the framework of the original approved SWPPP. 
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  Figure 1 The Hamlet at Carmel - Post Development Drainage Map 

 Figure 2 The Putnam Community Foundation - Pre Development Drainage Map (Approved) 

 Figure 3 The Putnam Community Foundation - Post Development Drainage Map (Approved) 
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Pre Development Computer Data 



2.0S 3.0S 4.0S 5.0S

Routing Diagram for The Hamlet at Carmel Pre Development
Prepared by Insite Engineering, Surveying & Landscape Architecture, P.C.,  Printed 1/4/2022

HydroCAD® 10.00-15  s/n 02171  © 2015 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type III 24-hr  1 year Rainfall=3.20"The Hamlet at Carmel Pre Development
  Printed  1/4/2022Prepared by Insite Engineering, Surveying & Landscape Architecture, P.C.

Page 2HydroCAD® 10.00-15  s/n 02171  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 2.0S: 

Runoff = 3.13 cfs @ 12.38 hrs,  Volume= 0.400 af,  Depth= 0.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 year Rainfall=3.20"

Area (ac) CN Description
5.800 70 Woods, Good, HSG C
5.800 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.2 100 0.0600 0.13 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
10.6 1,100 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
23.8 1,200 Total

Subcatchment 2.0S: 

Runoff

Hydrograph

Time  (hours)
3002902802702602502402302202102001901801701601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

3

2

1

0

Type III 24-hr
1 year Rainfall=3.20"

Runoff Area=5.800 ac
Runoff Volume=0.400 af

Runoff Depth=0.83"
Flow Length=1,200'

Tc=23.8 min
CN=70

3.13 cfs
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Summary for Subcatchment 3.0S: 

Runoff = 3.21 cfs @ 12.39 hrs,  Volume= 0.414 af,  Depth= 0.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 year Rainfall=3.20"

Area (ac) CN Description
6.000 70 Woods, Good, HSG C
6.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.4 100 0.0350 0.10 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
8.1 940 0.1500 1.94 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
24.5 1,040 Total

Subcatchment 3.0S: 

Runoff

Hydrograph

Time  (hours)
3002902802702602502402302202102001901801701601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

3

2

1

0

Type III 24-hr
1 year Rainfall=3.20"

Runoff Area=6.000 ac
Runoff Volume=0.414 af

Runoff Depth=0.83"
Flow Length=1,040'

Tc=24.5 min
CN=70

3.21 cfs
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Summary for Subcatchment 4.0S: 

Runoff = 8.11 cfs @ 12.31 hrs,  Volume= 0.974 af,  Depth= 0.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 year Rainfall=3.20"

Area (ac) CN Description
14.300 70 Woods, Good, HSG C
0.700 55 Woods, Good, HSG B

15.000 69 Weighted Average
15.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.3 100 0.0900 0.15 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
8.2 980 0.1600 2.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
19.5 1,080 Total

Subcatchment 4.0S: 
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Hydrograph

Time  (hours)
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Type III 24-hr
1 year Rainfall=3.20"

Runoff Area=15.000 ac
Runoff Volume=0.974 af

Runoff Depth=0.78"
Flow Length=1,080'

Tc=19.5 min
CN=69

8.11 cfs
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Summary for Subcatchment 5.0S: 

Runoff = 4.18 cfs @ 12.36 hrs,  Volume= 0.524 af,  Depth= 0.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 year Rainfall=3.20"

Area (ac) CN Description
7.600 70 Woods, Good, HSG C
7.600 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 100 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
2.3 140 0.0400 1.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
22.8 240 Total

Subcatchment 5.0S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1 year Rainfall=3.20"

Runoff Area=7.600 ac
Runoff Volume=0.524 af

Runoff Depth=0.83"
Flow Length=240'

Tc=22.8 min
CN=70

4.18 cfs
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Summary for Subcatchment 2.0S: 

Runoff = 3.93 cfs @ 12.37 hrs,  Volume= 0.487 af,  Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (ac) CN Description
5.800 70 Woods, Good, HSG C
5.800 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.2 100 0.0600 0.13 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
10.6 1,100 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
23.8 1,200 Total

Subcatchment 2.0S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2 year Rainfall=3.50"

Runoff Area=5.800 ac
Runoff Volume=0.487 af

Runoff Depth=1.01"
Flow Length=1,200'

Tc=23.8 min
CN=70

3.93 cfs
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Summary for Subcatchment 3.0S: 

Runoff = 4.02 cfs @ 12.38 hrs,  Volume= 0.504 af,  Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (ac) CN Description
6.000 70 Woods, Good, HSG C
6.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.4 100 0.0350 0.10 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
8.1 940 0.1500 1.94 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
24.5 1,040 Total

Subcatchment 3.0S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2 year Rainfall=3.50"

Runoff Area=6.000 ac
Runoff Volume=0.504 af

Runoff Depth=1.01"
Flow Length=1,040'

Tc=24.5 min
CN=70

4.02 cfs
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Summary for Subcatchment 4.0S: 

Runoff = 10.27 cfs @ 12.30 hrs,  Volume= 1.192 af,  Depth= 0.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (ac) CN Description
14.300 70 Woods, Good, HSG C
0.700 55 Woods, Good, HSG B

15.000 69 Weighted Average
15.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.3 100 0.0900 0.15 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
8.2 980 0.1600 2.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
19.5 1,080 Total

Subcatchment 4.0S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2 year Rainfall=3.50"

Runoff Area=15.000 ac
Runoff Volume=1.192 af

Runoff Depth=0.95"
Flow Length=1,080'

Tc=19.5 min
CN=69

10.27 cfs



Type III 24-hr  2 year Rainfall=3.50"The Hamlet at Carmel Pre Development
  Printed  1/4/2022Prepared by Insite Engineering, Surveying & Landscape Architecture, P.C.

Page 9HydroCAD® 10.00-15  s/n 02171  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 5.0S: 

Runoff = 5.24 cfs @ 12.35 hrs,  Volume= 0.638 af,  Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (ac) CN Description
7.600 70 Woods, Good, HSG C
7.600 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 100 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
2.3 140 0.0400 1.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
22.8 240 Total

Subcatchment 5.0S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2 year Rainfall=3.50"

Runoff Area=7.600 ac
Runoff Volume=0.638 af

Runoff Depth=1.01"
Flow Length=240'

Tc=22.8 min
CN=70

5.24 cfs
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Summary for Subcatchment 2.0S: 

Runoff = 10.12 cfs @ 12.34 hrs,  Volume= 1.167 af,  Depth= 2.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=5.50"

Area (ac) CN Description
5.800 70 Woods, Good, HSG C
5.800 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.2 100 0.0600 0.13 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
10.6 1,100 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
23.8 1,200 Total

Subcatchment 2.0S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 year Rainfall=5.50"
Runoff Area=5.800 ac

Runoff Volume=1.167 af
Runoff Depth=2.41"
Flow Length=1,200'

Tc=23.8 min
CN=70

10.12 cfs



Type III 24-hr  10 year Rainfall=5.50"The Hamlet at Carmel Pre Development
  Printed  1/4/2022Prepared by Insite Engineering, Surveying & Landscape Architecture, P.C.

Page 11HydroCAD® 10.00-15  s/n 02171  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 3.0S: 

Runoff = 10.35 cfs @ 12.35 hrs,  Volume= 1.207 af,  Depth= 2.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=5.50"

Area (ac) CN Description
6.000 70 Woods, Good, HSG C
6.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.4 100 0.0350 0.10 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
8.1 940 0.1500 1.94 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
24.5 1,040 Total

Subcatchment 3.0S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 year Rainfall=5.50"
Runoff Area=6.000 ac

Runoff Volume=1.207 af
Runoff Depth=2.41"
Flow Length=1,040'

Tc=24.5 min
CN=70

10.35 cfs
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Summary for Subcatchment 4.0S: 

Runoff = 27.27 cfs @ 12.28 hrs,  Volume= 2.910 af,  Depth= 2.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=5.50"

Area (ac) CN Description
14.300 70 Woods, Good, HSG C
0.700 55 Woods, Good, HSG B

15.000 69 Weighted Average
15.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.3 100 0.0900 0.15 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
8.2 980 0.1600 2.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
19.5 1,080 Total

Subcatchment 4.0S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 year Rainfall=5.50"

Runoff Area=15.000 ac
Runoff Volume=2.910 af

Runoff Depth=2.33"
Flow Length=1,080'

Tc=19.5 min
CN=69

27.27 cfs



Type III 24-hr  10 year Rainfall=5.50"The Hamlet at Carmel Pre Development
  Printed  1/4/2022Prepared by Insite Engineering, Surveying & Landscape Architecture, P.C.

Page 13HydroCAD® 10.00-15  s/n 02171  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 5.0S: 

Runoff = 13.49 cfs @ 12.33 hrs,  Volume= 1.529 af,  Depth= 2.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=5.50"

Area (ac) CN Description
7.600 70 Woods, Good, HSG C
7.600 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 100 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
2.3 140 0.0400 1.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
22.8 240 Total

Subcatchment 5.0S: 

Runoff

Hydrograph
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Type III 24-hr
10 year Rainfall=5.50"
Runoff Area=7.600 ac

Runoff Volume=1.529 af
Runoff Depth=2.41"

Flow Length=240'
Tc=22.8 min

CN=70

13.49 cfs



Type III 24-hr  25 year Rainfall=6.00"The Hamlet at Carmel Pre Development
  Printed  1/4/2022Prepared by Insite Engineering, Surveying & Landscape Architecture, P.C.

Page 14HydroCAD® 10.00-15  s/n 02171  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 2.0S: 

Runoff = 11.82 cfs @ 12.34 hrs,  Volume= 1.356 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (ac) CN Description
5.800 70 Woods, Good, HSG C
5.800 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.2 100 0.0600 0.13 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
10.6 1,100 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
23.8 1,200 Total

Subcatchment 2.0S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 year Rainfall=6.00"
Runoff Area=5.800 ac

Runoff Volume=1.356 af
Runoff Depth=2.81"
Flow Length=1,200'

Tc=23.8 min
CN=70

11.82 cfs
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Summary for Subcatchment 3.0S: 

Runoff = 12.09 cfs @ 12.35 hrs,  Volume= 1.403 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (ac) CN Description
6.000 70 Woods, Good, HSG C
6.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.4 100 0.0350 0.10 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
8.1 940 0.1500 1.94 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
24.5 1,040 Total

Subcatchment 3.0S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 year Rainfall=6.00"
Runoff Area=6.000 ac

Runoff Volume=1.403 af
Runoff Depth=2.81"
Flow Length=1,040'

Tc=24.5 min
CN=70

12.09 cfs
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Summary for Subcatchment 4.0S: 

Runoff = 31.99 cfs @ 12.28 hrs,  Volume= 3.391 af,  Depth= 2.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (ac) CN Description
14.300 70 Woods, Good, HSG C
0.700 55 Woods, Good, HSG B

15.000 69 Weighted Average
15.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.3 100 0.0900 0.15 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
8.2 980 0.1600 2.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
19.5 1,080 Total

Subcatchment 4.0S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 year Rainfall=6.00"

Runoff Area=15.000 ac
Runoff Volume=3.391 af

Runoff Depth=2.71"
Flow Length=1,080'

Tc=19.5 min
CN=69

31.99 cfs
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Summary for Subcatchment 5.0S: 

Runoff = 15.79 cfs @ 12.32 hrs,  Volume= 1.777 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (ac) CN Description
7.600 70 Woods, Good, HSG C
7.600 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 100 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
2.3 140 0.0400 1.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
22.8 240 Total

Subcatchment 5.0S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 year Rainfall=6.00"
Runoff Area=7.600 ac

Runoff Volume=1.777 af
Runoff Depth=2.81"

Flow Length=240'
Tc=22.8 min

CN=70

15.79 cfs
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Summary for Subcatchment 2.0S: 

Runoff = 25.27 cfs @ 12.33 hrs,  Volume= 2.879 af,  Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 year Rainfall=9.70"

Area (ac) CN Description
5.800 70 Woods, Good, HSG C
5.800 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.2 100 0.0600 0.13 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
10.6 1,100 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
23.8 1,200 Total

Subcatchment 2.0S: 

Runoff

Hydrograph
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Type III 24-hr
100 year Rainfall=9.70"

Runoff Area=5.800 ac
Runoff Volume=2.879 af

Runoff Depth=5.96"
Flow Length=1,200'

Tc=23.8 min
CN=70

25.27 cfs
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Summary for Subcatchment 3.0S: 

Runoff = 25.84 cfs @ 12.34 hrs,  Volume= 2.978 af,  Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 year Rainfall=9.70"

Area (ac) CN Description
6.000 70 Woods, Good, HSG C
6.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.4 100 0.0350 0.10 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
8.1 940 0.1500 1.94 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
24.5 1,040 Total

Subcatchment 3.0S: 

Runoff

Hydrograph

Time  (hours)
3002902802702602502402302202102001901801701601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Type III 24-hr
100 year Rainfall=9.70"

Runoff Area=6.000 ac
Runoff Volume=2.978 af

Runoff Depth=5.96"
Flow Length=1,040'

Tc=24.5 min
CN=70

25.84 cfs
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Summary for Subcatchment 4.0S: 

Runoff = 69.66 cfs @ 12.27 hrs,  Volume= 7.284 af,  Depth= 5.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 year Rainfall=9.70"

Area (ac) CN Description
14.300 70 Woods, Good, HSG C
0.700 55 Woods, Good, HSG B

15.000 69 Weighted Average
15.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.3 100 0.0900 0.15 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
8.2 980 0.1600 2.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
19.5 1,080 Total

Subcatchment 4.0S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100 year Rainfall=9.70"
Runoff Area=15.000 ac

Runoff Volume=7.284 af
Runoff Depth=5.83"
Flow Length=1,080'

Tc=19.5 min
CN=69

69.66 cfs
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Summary for Subcatchment 5.0S: 

Runoff = 33.77 cfs @ 12.31 hrs,  Volume= 3.772 af,  Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 year Rainfall=9.70"

Area (ac) CN Description
7.600 70 Woods, Good, HSG C
7.600 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 100 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
2.3 140 0.0400 1.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
22.8 240 Total

Subcatchment 5.0S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100 year Rainfall=9.70"

Runoff Area=7.600 ac
Runoff Volume=3.772 af

Runoff Depth=5.96"
Flow Length=240'

Tc=22.8 min
CN=70

33.77 cfs
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Summary for Subcatchment 2.1S: 

Runoff = 10.15 cfs @ 12.18 hrs,  Volume= 0.906 af,  Depth= 1.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (ac) CN Description
2.900 98 Paved parking, HSG C
3.850 74 >75% Grass cover, Good, HSG C

* 0.050 89 Gravel, HSG C
6.800 84 Weighted Average
3.900 57.35% Pervious Area
2.900 42.65% Impervious Area

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

9.4 100 0.0200 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

1.9 110 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.3 190 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

12.6 400 Total

Subcatchment 2.1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1 year Rainfall=3.10"

Runoff Area=6.800 ac
Runoff Volume=0.906 af

Runoff Depth=1.60"
Flow Length=400'

Tc=12.6 min
CN=84

10.15 cfs
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Summary for Subcatchment 2.2S: 

Runoff = 0.97 cfs @ 12.09 hrs,  Volume= 0.073 af,  Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (ac) CN Description
0.900 74 >75% Grass cover, Good, HSG C
0.900 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 2.2S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1 year Rainfall=3.10"

Runoff Area=0.900 ac
Runoff Volume=0.073 af

Runoff Depth=0.97"
Tc=5.0 min

CN=74

0.97 cfs
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Summary for Subcatchment 2.3S: 

Runoff = 1.73 cfs @ 12.21 hrs,  Volume= 0.180 af,  Depth= 0.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (ac) CN Description
2.800 70 Woods, Good, HSG C
2.800 100.00% Pervious Area

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

1.2 24 0.5000 0.33 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

7.0 76 0.1700 0.18 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

2.2 330 0.2400 2.45 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.1 400 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

13.5 830 Total

Subcatchment 2.3S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1 year Rainfall=3.10"

Runoff Area=2.800 ac
Runoff Volume=0.180 af

Runoff Depth=0.77"
Flow Length=830'

Tc=13.5 min
CN=70

1.73 cfs
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Summary for Subcatchment 3.1S: 

Runoff = 9.44 cfs @ 12.30 hrs,  Volume= 1.031 af,  Depth= 1.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (ac) CN Description
2.900 98 Paved parking & roofs
4.450 74 >75% Grass cover, Good, HSG C
0.500 70 Woods, Good, HSG C

* 0.250 89 Gravel, HSG C
8.100 83 Weighted Average
5.200 64.20% Pervious Area
2.900 35.80% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.2 100 0.0500 0.12 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
1.1 80 0.0600 1.22 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.3 30 0.0450 1.48 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
2.9 150 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
2.1 270 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
0.2 72 0.0100 4.91 3.86 Pipe Channel, 

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

0.1 48 0.0100 5.70 7.00 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

0.5 610 0.0700 20.64 64.84 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

21.4 1,360 Total
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Subcatchment 3.1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1 year Rainfall=3.10"

Runoff Area=8.100 ac
Runoff Volume=1.031 af

Runoff Depth=1.53"
Flow Length=1,360'

Tc=21.4 min
CN=83

9.44 cfs
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Summary for Subcatchment 3.2S: 

Runoff = 0.65 cfs @ 12.09 hrs,  Volume= 0.049 af,  Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (ac) CN Description
0.600 74 >75% Grass cover, Good, HSG C
0.600 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 3.2S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1 year Rainfall=3.10"

Runoff Area=0.600 ac
Runoff Volume=0.049 af

Runoff Depth=0.97"
Tc=5.0 min

CN=74

0.65 cfs
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Summary for Subcatchment 3.3S: 

Runoff = 1.84 cfs @ 12.20 hrs,  Volume= 0.186 af,  Depth= 0.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (ac) CN Description
2.700 70 Woods, Good, HSG C
0.200 74 >75% Grass cover, Good, HSG C
2.900 70 Weighted Average
2.900 100.00% Pervious Area

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

1.4 26 0.4200 0.32 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

7.6 74 0.1300 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

3.1 388 0.1700 2.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.3 207 0.0480 13.23 128.96 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=1.50'  Z= 4.0 & 2.0 '/'  Top.W=11.00'
n= 0.022  Earth, clean & straight

12.4 695 Total

Subcatchment 3.3S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1 year Rainfall=3.10"

Runoff Area=2.900 ac
Runoff Volume=0.186 af

Runoff Depth=0.77"
Flow Length=695'

Tc=12.4 min
CN=70

1.84 cfs
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Summary for Subcatchment 4.1S: 

Runoff = 3.96 cfs @ 12.32 hrs,  Volume= 0.483 af,  Depth= 0.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (ac) CN Description
7.300 70 Woods, Good, HSG C
0.700 55 Woods, Good, HSG B
8.000 69 Weighted Average
8.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.3 100 0.0900 0.15 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
8.2 980 0.1600 2.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
19.5 1,080 Total

Subcatchment 4.1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1 year Rainfall=3.10"

Runoff Area=8.000 ac
Runoff Volume=0.483 af

Runoff Depth=0.72"
Flow Length=1,080'

Tc=19.5 min
CN=69

3.96 cfs
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Summary for Subcatchment 5.1S: 

Runoff = 2.94 cfs @ 12.24 hrs,  Volume= 0.311 af,  Depth= 0.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  1 year Rainfall=3.10"

Area (ac) CN Description
1.000 74 >75% Grass cover, Good, HSG C
3.150 70 Woods, Good, HSG C

* 0.150 89 Gravel, HSG C
4.300 72 Weighted Average
4.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.2 100 0.0500 0.12 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
1.4 120 0.0800 1.41 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
15.6 220 Total

Subcatchment 5.1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1 year Rainfall=3.10"

Runoff Area=4.300 ac
Runoff Volume=0.311 af

Runoff Depth=0.87"
Flow Length=220'

Tc=15.6 min
CN=72

2.94 cfs
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Summary for Reach DL4: 

Inflow Area = 8.000 ac, 0.00% Impervious,  Inflow Depth = 0.86"    for  1 year event
Inflow = 3.96 cfs @ 12.32 hrs,  Volume= 0.573 af
Outflow = 3.96 cfs @ 12.32 hrs,  Volume= 0.573 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs

Reach DL4: 

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=8.000 ac

3.96 cfs3.96 cfs
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Summary for Reach DP 2: 

Inflow Area = 10.500 ac, 27.62% Impervious,  Inflow Depth = 1.32"    for  1 year event
Inflow = 1.83 cfs @ 12.21 hrs,  Volume= 1.157 af
Outflow = 1.83 cfs @ 12.21 hrs,  Volume= 1.157 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs

Reach DP 2: 

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=10.500 ac

1.83 cfs1.83 cfs
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Summary for Reach DP 3: 

Inflow Area = 11.600 ac, 25.00% Impervious,  Inflow Depth = 1.21"    for  1 year event
Inflow = 1.90 cfs @ 12.20 hrs,  Volume= 1.173 af
Outflow = 1.90 cfs @ 12.20 hrs,  Volume= 1.173 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs

Reach DP 3: 

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=11.600 ac

1.90 cfs1.90 cfs
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Summary for Pond 2.1P: 

Inflow Area = 6.800 ac, 42.65% Impervious,  Inflow Depth = 1.60"    for  1 year event
Inflow = 10.15 cfs @ 12.18 hrs,  Volume= 0.906 af
Outflow = 0.85 cfs @ 14.08 hrs,  Volume= 0.904 af,  Atten= 92%,  Lag= 114.1 min
Primary = 0.85 cfs @ 14.08 hrs,  Volume= 0.904 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Starting Elev= 439.00'   Surf.Area= 13,300 sf   Storage= 26,000 cf
Peak Elev= 440.51' @ 14.08 hrs   Surf.Area= 18,275 sf   Storage= 49,803 cf   (23,803 cf above start)

Plug-Flow detention time= 2,320.1 min calculated for 0.307 af (34% of inflow)
Center-of-Mass det. time= 1,002.9 min ( 1,840.1 - 837.1 )

Volume Invert Avail.Storage Storage Description
#1 435.00' 106,100 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

435.00 1,500 0 0
437.00 5,600 7,100 7,100
439.00 13,300 18,900 26,000
441.00 19,900 33,200 59,200
443.00 27,000 46,900 106,100

Device Routing     Invert Outlet Devices
#1 Primary 434.00' 24.0"  Round Culvert   

L= 70.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 434.00' / 423.00'   S= 0.1571 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 439.00' 2.9" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 440.40' 6.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=0.85 cfs @ 14.08 hrs  HW=440.51'  TW=420.78'   (Dynamic Tailwater)
1=Culvert  (Passes 0.85 cfs of 35.50 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.26 cfs @ 5.67 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 0.59 cfs @ 0.92 fps)
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Pond 2.1P: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=6.800 ac
Peak Elev=440.51'
Storage=49,803 cf

10.15 cfs

0.85 cfs
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Summary for Pond 2.2P: 

Inflow Area = 7.700 ac, 37.66% Impervious,  Inflow Depth = 1.52"    for  1 year event
Inflow = 1.11 cfs @ 12.09 hrs,  Volume= 0.977 af
Outflow = 0.17 cfs @ 38.75 hrs,  Volume= 0.977 af,  Atten= 85%,  Lag= 1,599.5 min
Primary = 0.17 cfs @ 38.75 hrs,  Volume= 0.977 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Peak Elev= 422.26' @ 38.75 hrs   Surf.Area= 10,006 sf   Storage= 17,058 cf

Plug-Flow detention time= 1,237.5 min calculated for 0.977 af (100% of inflow)
Center-of-Mass det. time= 1,236.3 min ( 3,003.4 - 1,767.1 )

Volume Invert Avail.Storage Storage Description
#1 420.00' 113,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

420.00 5,100 0 0
422.00 9,400 14,500 14,500
424.00 14,000 23,400 37,900
426.00 18,700 32,700 70,600
428.00 23,700 42,400 113,000

Device Routing     Invert Outlet Devices
#1 Primary 419.00' 24.0"  Round Culvert   

L= 85.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 419.00' / 408.00'   S= 0.1294 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 419.00' 1.9" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 420.00' 0.5" Vert. Orifice/Grate X 320.00    C= 0.600   
#4 Device 1 424.50' 2.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=0.17 cfs @ 38.75 hrs  HW=422.26'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.17 cfs of 22.76 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.17 cfs @ 8.59 fps)
3=Orifice/Grate  (Passes 0.17 cfs of 3.15 cfs potential flow)

4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2.2P: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=7.700 ac
Peak Elev=422.26'
Storage=17,058 cf

1.11 cfs

0.17 cfs
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Summary for Pond 3.1P: 

Inflow Area = 8.100 ac, 35.80% Impervious,  Inflow Depth = 1.53"    for  1 year event
Inflow = 9.44 cfs @ 12.30 hrs,  Volume= 1.031 af
Outflow = 1.17 cfs @ 13.81 hrs,  Volume= 1.028 af,  Atten= 88%,  Lag= 90.1 min
Primary = 1.17 cfs @ 13.81 hrs,  Volume= 1.028 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Starting Elev= 448.00'   Surf.Area= 15,300 sf   Storage= 26,700 cf
Peak Elev= 449.37' @ 13.81 hrs   Surf.Area= 21,807 sf   Storage= 52,116 cf   (25,416 cf above start)

Plug-Flow detention time= 2,615.4 min calculated for 0.415 af (40% of inflow)
Center-of-Mass det. time= 1,156.3 min ( 2,005.1 - 848.7 )

Volume Invert Avail.Storage Storage Description
#1 444.00' 124,600 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

444.00 1,200 0 0
446.00 5,100 6,300 6,300
448.00 15,300 20,400 26,700
450.00 24,800 40,100 66,800
452.00 33,000 57,800 124,600

Device Routing     Invert Outlet Devices
#1 Primary 444.00' 24.0"  Round Culvert   

L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 444.00' / 436.00'   S= 0.0800 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 448.00' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 449.20' 2.5' long  x 0.5' breadth Broad-Crested Rectangular Weir X 2.00   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=1.17 cfs @ 13.81 hrs  HW=449.37'  TW=425.65'   (Dynamic Tailwater)
1=Culvert  (Passes 1.17 cfs of 31.62 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.18 cfs @ 5.42 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 0.98 cfs @ 1.15 fps)
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Pond 3.1P: 

Inflow
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Inflow Area=8.100 ac
Peak Elev=449.37'
Storage=52,116 cf

9.44 cfs

1.17 cfs
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Summary for Pond 3.2P: 

Inflow Area = 8.700 ac, 33.33% Impervious,  Inflow Depth > 1.48"    for  1 year event
Inflow = 1.22 cfs @ 13.77 hrs,  Volume= 1.076 af
Outflow = 0.25 cfs @ 23.07 hrs,  Volume= 1.076 af,  Atten= 80%,  Lag= 557.8 min
Primary = 0.12 cfs @ 23.07 hrs,  Volume= 0.986 af
Secondary = 0.13 cfs @ 23.07 hrs,  Volume= 0.090 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Peak Elev= 428.37' @ 23.07 hrs   Surf.Area= 6,885 sf   Storage= 18,876 cf

Plug-Flow detention time= 1,819.3 min calculated for 1.076 af (100% of inflow)
Center-of-Mass det. time= 1,818.5 min ( 3,772.0 - 1,953.5 )

Volume Invert Avail.Storage Storage Description
#1 424.00' 52,500 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

424.00 2,000 0 0
426.00 4,000 6,000 6,000
428.00 6,400 10,400 16,400
430.00 9,000 15,400 31,800
432.00 11,700 20,700 52,500

Device Routing     Invert Outlet Devices
#1 Primary 423.00' 15.0"  Round Culvert   

L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 423.00' / 420.00'   S= 0.0600 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Device 1 423.00' 1.4" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 424.00' 0.5" Vert. Orifice/Grate X 320.00    C= 0.600   
#4 Secondary 428.30' 2.5' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=0.12 cfs @ 23.07 hrs  HW=428.37'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.12 cfs of 12.88 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.12 cfs @ 11.10 fps)
3=Orifice/Grate  (Passes 0.12 cfs of 4.38 cfs potential flow)

Secondary OutFlow  Max=0.13 cfs @ 23.07 hrs  HW=428.37'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  (Weir Controls 0.13 cfs @ 0.73 fps)
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Pond 3.2P: 
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Inflow Area=8.700 ac
Peak Elev=428.37'
Storage=18,876 cf

1.22 cfs

0.25 cfs

0.12 cfs0.13 cfs
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Summary for Subcatchment 2.1S: 

Runoff = 12.31 cfs @ 12.18 hrs,  Volume= 1.097 af,  Depth= 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (ac) CN Description
2.900 98 Paved parking, HSG C
3.850 74 >75% Grass cover, Good, HSG C

* 0.050 89 Gravel, HSG C
6.800 84 Weighted Average
3.900 57.35% Pervious Area
2.900 42.65% Impervious Area

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

9.4 100 0.0200 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

1.9 110 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.3 190 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

12.6 400 Total

Subcatchment 2.1S: 
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Type III 24-hr
2 year Rainfall=3.50"

Runoff Area=6.800 ac
Runoff Volume=1.097 af

Runoff Depth=1.94"
Flow Length=400'

Tc=12.6 min
CN=84

12.31 cfs
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Summary for Subcatchment 2.2S: 

Runoff = 1.27 cfs @ 12.09 hrs,  Volume= 0.093 af,  Depth= 1.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (ac) CN Description
0.900 74 >75% Grass cover, Good, HSG C
0.900 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 2.2S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2 year Rainfall=3.50"

Runoff Area=0.900 ac
Runoff Volume=0.093 af

Runoff Depth=1.24"
Tc=5.0 min

CN=74

1.27 cfs
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Summary for Subcatchment 2.3S: 

Runoff = 2.37 cfs @ 12.21 hrs,  Volume= 0.235 af,  Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (ac) CN Description
2.800 70 Woods, Good, HSG C
2.800 100.00% Pervious Area

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

1.2 24 0.5000 0.33 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

7.0 76 0.1700 0.18 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

2.2 330 0.2400 2.45 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.1 400 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

13.5 830 Total

Subcatchment 2.3S: 
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Type III 24-hr
2 year Rainfall=3.50"

Runoff Area=2.800 ac
Runoff Volume=0.235 af

Runoff Depth=1.01"
Flow Length=830'

Tc=13.5 min
CN=70

2.37 cfs
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Summary for Subcatchment 3.1S: 

Runoff = 11.53 cfs @ 12.30 hrs,  Volume= 1.255 af,  Depth= 1.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (ac) CN Description
2.900 98 Paved parking & roofs
4.450 74 >75% Grass cover, Good, HSG C
0.500 70 Woods, Good, HSG C

* 0.250 89 Gravel, HSG C
8.100 83 Weighted Average
5.200 64.20% Pervious Area
2.900 35.80% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.2 100 0.0500 0.12 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
1.1 80 0.0600 1.22 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.3 30 0.0450 1.48 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
2.9 150 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
2.1 270 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
0.2 72 0.0100 4.91 3.86 Pipe Channel, 

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

0.1 48 0.0100 5.70 7.00 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

0.5 610 0.0700 20.64 64.84 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

21.4 1,360 Total
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Subcatchment 3.1S: 

Runoff

Hydrograph

Time  (hours)
3002902802702602502402302202102001901801701601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

12

11

10

9

8

7

6

5

4

3

2

1

0

Type III 24-hr
2 year Rainfall=3.50"

Runoff Area=8.100 ac
Runoff Volume=1.255 af

Runoff Depth=1.86"
Flow Length=1,360'

Tc=21.4 min
CN=83

11.53 cfs
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Summary for Subcatchment 3.2S: 

Runoff = 0.84 cfs @ 12.09 hrs,  Volume= 0.062 af,  Depth= 1.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (ac) CN Description
0.600 74 >75% Grass cover, Good, HSG C
0.600 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 3.2S: 
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Type III 24-hr
2 year Rainfall=3.50"

Runoff Area=0.600 ac
Runoff Volume=0.062 af

Runoff Depth=1.24"
Tc=5.0 min

CN=74

0.84 cfs
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Summary for Subcatchment 3.3S: 

Runoff = 2.52 cfs @ 12.19 hrs,  Volume= 0.244 af,  Depth= 1.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (ac) CN Description
2.700 70 Woods, Good, HSG C
0.200 74 >75% Grass cover, Good, HSG C
2.900 70 Weighted Average
2.900 100.00% Pervious Area

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

1.4 26 0.4200 0.32 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

7.6 74 0.1300 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

3.1 388 0.1700 2.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.3 207 0.0480 13.23 128.96 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=1.50'  Z= 4.0 & 2.0 '/'  Top.W=11.00'
n= 0.022  Earth, clean & straight

12.4 695 Total

Subcatchment 3.3S: 
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Time  (hours)
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Type III 24-hr
2 year Rainfall=3.50"

Runoff Area=2.900 ac
Runoff Volume=0.244 af

Runoff Depth=1.01"
Flow Length=695'

Tc=12.4 min
CN=70

2.52 cfs
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Summary for Subcatchment 4.1S: 

Runoff = 5.48 cfs @ 12.30 hrs,  Volume= 0.636 af,  Depth= 0.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (ac) CN Description
7.300 70 Woods, Good, HSG C
0.700 55 Woods, Good, HSG B
8.000 69 Weighted Average
8.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.3 100 0.0900 0.15 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
8.2 980 0.1600 2.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
19.5 1,080 Total

Subcatchment 4.1S: 
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Type III 24-hr
2 year Rainfall=3.50"

Runoff Area=8.000 ac
Runoff Volume=0.636 af

Runoff Depth=0.95"
Flow Length=1,080'

Tc=19.5 min
CN=69

5.48 cfs
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Summary for Subcatchment 5.1S: 

Runoff = 3.92 cfs @ 12.23 hrs,  Volume= 0.402 af,  Depth= 1.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 year Rainfall=3.50"

Area (ac) CN Description
1.000 74 >75% Grass cover, Good, HSG C
3.150 70 Woods, Good, HSG C

* 0.150 89 Gravel, HSG C
4.300 72 Weighted Average
4.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.2 100 0.0500 0.12 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
1.4 120 0.0800 1.41 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
15.6 220 Total

Subcatchment 5.1S: 
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Type III 24-hr
2 year Rainfall=3.50"

Runoff Area=4.300 ac
Runoff Volume=0.402 af

Runoff Depth=1.12"
Flow Length=220'

Tc=15.6 min
CN=72

3.92 cfs
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Summary for Reach DL4: 

Inflow Area = 8.000 ac, 0.00% Impervious,  Inflow Depth = 1.43"    for  2 year event
Inflow = 5.48 cfs @ 12.30 hrs,  Volume= 0.952 af
Outflow = 5.48 cfs @ 12.30 hrs,  Volume= 0.952 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs

Reach DL4: 

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=8.000 ac

5.48 cfs5.48 cfs
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Summary for Reach DP 2: 

Inflow Area = 10.500 ac, 27.62% Impervious,  Inflow Depth = 1.63"    for  2 year event
Inflow = 2.47 cfs @ 12.21 hrs,  Volume= 1.423 af
Outflow = 2.47 cfs @ 12.21 hrs,  Volume= 1.423 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs

Reach DP 2: 

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=10.500 ac

2.47 cfs2.47 cfs
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Summary for Reach DP 3: 

Inflow Area = 11.600 ac, 25.00% Impervious,  Inflow Depth = 1.28"    for  2 year event
Inflow = 2.58 cfs @ 12.19 hrs,  Volume= 1.241 af
Outflow = 2.58 cfs @ 12.19 hrs,  Volume= 1.241 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs

Reach DP 3: 

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=11.600 ac

2.58 cfs2.58 cfs
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Summary for Pond 2.1P: 

Inflow Area = 6.800 ac, 42.65% Impervious,  Inflow Depth = 1.94"    for  2 year event
Inflow = 12.31 cfs @ 12.18 hrs,  Volume= 1.097 af
Outflow = 1.76 cfs @ 12.98 hrs,  Volume= 1.095 af,  Atten= 86%,  Lag= 48.3 min
Primary = 1.76 cfs @ 12.98 hrs,  Volume= 1.095 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Starting Elev= 439.00'   Surf.Area= 13,300 sf   Storage= 26,000 cf
Peak Elev= 440.60' @ 12.98 hrs   Surf.Area= 18,576 sf   Storage= 51,479 cf   (25,479 cf above start)

Plug-Flow detention time= 1,837.8 min calculated for 0.498 af (45% of inflow)
Center-of-Mass det. time= 853.2 min ( 1,684.8 - 831.6 )

Volume Invert Avail.Storage Storage Description
#1 435.00' 106,100 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

435.00 1,500 0 0
437.00 5,600 7,100 7,100
439.00 13,300 18,900 26,000
441.00 19,900 33,200 59,200
443.00 27,000 46,900 106,100

Device Routing     Invert Outlet Devices
#1 Primary 434.00' 24.0"  Round Culvert   

L= 70.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 434.00' / 423.00'   S= 0.1571 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 439.00' 2.9" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 440.40' 6.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=1.75 cfs @ 12.98 hrs  HW=440.60'  TW=420.79'   (Dynamic Tailwater)
1=Culvert  (Passes 1.75 cfs of 35.79 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.27 cfs @ 5.85 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 1.49 cfs @ 1.25 fps)
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Pond 2.1P: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=6.800 ac
Peak Elev=440.60'
Storage=51,479 cf

12.31 cfs

1.76 cfs
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Summary for Pond 2.2P: 

Inflow Area = 7.700 ac, 37.66% Impervious,  Inflow Depth = 1.85"    for  2 year event
Inflow = 1.91 cfs @ 12.95 hrs,  Volume= 1.188 af
Outflow = 0.19 cfs @ 36.25 hrs,  Volume= 1.188 af,  Atten= 90%,  Lag= 1,398.3 min
Primary = 0.19 cfs @ 36.25 hrs,  Volume= 1.188 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Peak Elev= 422.92' @ 36.25 hrs   Surf.Area= 11,509 sf   Storage= 24,085 cf

Plug-Flow detention time= 1,591.2 min calculated for 1.188 af (100% of inflow)
Center-of-Mass det. time= 1,590.2 min ( 3,210.2 - 1,620.0 )

Volume Invert Avail.Storage Storage Description
#1 420.00' 113,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

420.00 5,100 0 0
422.00 9,400 14,500 14,500
424.00 14,000 23,400 37,900
426.00 18,700 32,700 70,600
428.00 23,700 42,400 113,000

Device Routing     Invert Outlet Devices
#1 Primary 419.00' 24.0"  Round Culvert   

L= 85.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 419.00' / 408.00'   S= 0.1294 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 419.00' 1.9" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 420.00' 0.5" Vert. Orifice/Grate X 320.00    C= 0.600   
#4 Device 1 424.50' 2.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=0.19 cfs @ 36.25 hrs  HW=422.92'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.19 cfs of 25.83 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.19 cfs @ 9.43 fps)
3=Orifice/Grate  (Passes 0.19 cfs of 3.58 cfs potential flow)

4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2.2P: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=7.700 ac
Peak Elev=422.92'
Storage=24,085 cf

1.91 cfs

0.19 cfs
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Summary for Pond 3.1P: 

Inflow Area = 8.100 ac, 35.80% Impervious,  Inflow Depth = 1.86"    for  2 year event
Inflow = 11.53 cfs @ 12.30 hrs,  Volume= 1.255 af
Outflow = 2.37 cfs @ 13.05 hrs,  Volume= 1.251 af,  Atten= 79%,  Lag= 45.1 min
Primary = 2.37 cfs @ 13.05 hrs,  Volume= 1.251 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Starting Elev= 448.00'   Surf.Area= 15,300 sf   Storage= 26,700 cf
Peak Elev= 449.49' @ 13.05 hrs   Surf.Area= 22,356 sf   Storage= 54,669 cf   (27,969 cf above start)

Plug-Flow detention time= 1,963.0 min calculated for 0.638 af (51% of inflow)
Center-of-Mass det. time= 967.5 min ( 1,810.5 - 843.1 )

Volume Invert Avail.Storage Storage Description
#1 444.00' 124,600 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

444.00 1,200 0 0
446.00 5,100 6,300 6,300
448.00 15,300 20,400 26,700
450.00 24,800 40,100 66,800
452.00 33,000 57,800 124,600

Device Routing     Invert Outlet Devices
#1 Primary 444.00' 24.0"  Round Culvert   

L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 444.00' / 436.00'   S= 0.0800 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 448.00' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 449.20' 2.5' long  x 0.5' breadth Broad-Crested Rectangular Weir X 2.00   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=2.37 cfs @ 13.05 hrs  HW=449.49'  TW=425.70'   (Dynamic Tailwater)
1=Culvert  (Passes 2.37 cfs of 32.04 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.19 cfs @ 5.66 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 2.17 cfs @ 1.52 fps)
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Pond 3.1P: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=8.100 ac
Peak Elev=449.49'
Storage=54,669 cf

11.53 cfs

2.37 cfs
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Summary for Pond 3.2P: 

Inflow Area = 8.700 ac, 33.33% Impervious,  Inflow Depth = 1.81"    for  2 year event
Inflow = 2.46 cfs @ 13.04 hrs,  Volume= 1.313 af
Outflow = 0.77 cfs @ 16.63 hrs,  Volume= 1.313 af,  Atten= 69%,  Lag= 215.7 min
Primary = 0.12 cfs @ 16.63 hrs,  Volume= 0.998 af
Secondary = 0.65 cfs @ 16.63 hrs,  Volume= 0.316 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Peak Elev= 428.51' @ 16.63 hrs   Surf.Area= 7,064 sf   Storage= 19,839 cf

Plug-Flow detention time= 1,536.9 min calculated for 1.313 af (100% of inflow)
Center-of-Mass det. time= 1,536.5 min ( 3,302.0 - 1,765.5 )

Volume Invert Avail.Storage Storage Description
#1 424.00' 52,500 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

424.00 2,000 0 0
426.00 4,000 6,000 6,000
428.00 6,400 10,400 16,400
430.00 9,000 15,400 31,800
432.00 11,700 20,700 52,500

Device Routing     Invert Outlet Devices
#1 Primary 423.00' 15.0"  Round Culvert   

L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 423.00' / 420.00'   S= 0.0600 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Device 1 423.00' 1.4" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 424.00' 0.5" Vert. Orifice/Grate X 320.00    C= 0.600   
#4 Secondary 428.30' 2.5' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=0.12 cfs @ 16.63 hrs  HW=428.51'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.12 cfs of 13.06 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.12 cfs @ 11.24 fps)
3=Orifice/Grate  (Passes 0.12 cfs of 4.45 cfs potential flow)

Secondary OutFlow  Max=0.65 cfs @ 16.63 hrs  HW=428.51'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  (Weir Controls 0.65 cfs @ 1.24 fps)
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Pond 3.2P: 

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=8.700 ac
Peak Elev=428.51'
Storage=19,839 cf

2.46 cfs

0.77 cfs

0.12 cfs

0.65 cfs
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Summary for Subcatchment 2.1S: 

Runoff = 23.66 cfs @ 12.17 hrs,  Volume= 2.114 af,  Depth= 3.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=5.50"

Area (ac) CN Description
2.900 98 Paved parking, HSG C
3.850 74 >75% Grass cover, Good, HSG C

* 0.050 89 Gravel, HSG C
6.800 84 Weighted Average
3.900 57.35% Pervious Area
2.900 42.65% Impervious Area

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

9.4 100 0.0200 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

1.9 110 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.3 190 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

12.6 400 Total

Subcatchment 2.1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 year Rainfall=5.50"
Runoff Area=6.800 ac

Runoff Volume=2.114 af
Runoff Depth=3.73"

Flow Length=400'
Tc=12.6 min

CN=84

23.66 cfs
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Summary for Subcatchment 2.2S: 

Runoff = 2.92 cfs @ 12.08 hrs,  Volume= 0.208 af,  Depth= 2.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=5.50"

Area (ac) CN Description
0.900 74 >75% Grass cover, Good, HSG C
0.900 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 2.2S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 year Rainfall=5.50"
Runoff Area=0.900 ac

Runoff Volume=0.208 af
Runoff Depth=2.77"

Tc=5.0 min
CN=74

2.92 cfs
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Summary for Subcatchment 2.3S: 

Runoff = 6.11 cfs @ 12.20 hrs,  Volume= 0.563 af,  Depth= 2.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=5.50"

Area (ac) CN Description
2.800 70 Woods, Good, HSG C
2.800 100.00% Pervious Area

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

1.2 24 0.5000 0.33 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

7.0 76 0.1700 0.18 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

2.2 330 0.2400 2.45 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.1 400 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

13.5 830 Total

Subcatchment 2.3S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 year Rainfall=5.50"
Runoff Area=2.800 ac

Runoff Volume=0.563 af
Runoff Depth=2.41"

Flow Length=830'
Tc=13.5 min

CN=70

6.11 cfs
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Summary for Subcatchment 3.1S: 

Runoff = 22.41 cfs @ 12.29 hrs,  Volume= 2.450 af,  Depth= 3.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=5.50"

Area (ac) CN Description
2.900 98 Paved parking & roofs
4.450 74 >75% Grass cover, Good, HSG C
0.500 70 Woods, Good, HSG C

* 0.250 89 Gravel, HSG C
8.100 83 Weighted Average
5.200 64.20% Pervious Area
2.900 35.80% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.2 100 0.0500 0.12 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
1.1 80 0.0600 1.22 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.3 30 0.0450 1.48 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
2.9 150 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
2.1 270 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
0.2 72 0.0100 4.91 3.86 Pipe Channel, 

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

0.1 48 0.0100 5.70 7.00 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

0.5 610 0.0700 20.64 64.84 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

21.4 1,360 Total
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Subcatchment 3.1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 year Rainfall=5.50"
Runoff Area=8.100 ac

Runoff Volume=2.450 af
Runoff Depth=3.63"
Flow Length=1,360'

Tc=21.4 min
CN=83

22.41 cfs
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Summary for Subcatchment 3.2S: 

Runoff = 1.95 cfs @ 12.08 hrs,  Volume= 0.138 af,  Depth= 2.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=5.50"

Area (ac) CN Description
0.600 74 >75% Grass cover, Good, HSG C
0.600 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 3.2S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 year Rainfall=5.50"
Runoff Area=0.600 ac

Runoff Volume=0.138 af
Runoff Depth=2.77"

Tc=5.0 min
CN=74

1.95 cfs
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Summary for Subcatchment 3.3S: 

Runoff = 6.50 cfs @ 12.18 hrs,  Volume= 0.583 af,  Depth= 2.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=5.50"

Area (ac) CN Description
2.700 70 Woods, Good, HSG C
0.200 74 >75% Grass cover, Good, HSG C
2.900 70 Weighted Average
2.900 100.00% Pervious Area

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

1.4 26 0.4200 0.32 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

7.6 74 0.1300 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

3.1 388 0.1700 2.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.3 207 0.0480 13.23 128.96 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=1.50'  Z= 4.0 & 2.0 '/'  Top.W=11.00'
n= 0.022  Earth, clean & straight

12.4 695 Total

Subcatchment 3.3S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 year Rainfall=5.50"
Runoff Area=2.900 ac

Runoff Volume=0.583 af
Runoff Depth=2.41"

Flow Length=695'
Tc=12.4 min

CN=70

6.50 cfs
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Summary for Subcatchment 4.1S: 

Runoff = 14.55 cfs @ 12.28 hrs,  Volume= 1.552 af,  Depth= 2.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=5.50"

Area (ac) CN Description
7.300 70 Woods, Good, HSG C
0.700 55 Woods, Good, HSG B
8.000 69 Weighted Average
8.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.3 100 0.0900 0.15 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
8.2 980 0.1600 2.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
19.5 1,080 Total

Subcatchment 4.1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 year Rainfall=5.50"
Runoff Area=8.000 ac

Runoff Volume=1.552 af
Runoff Depth=2.33"
Flow Length=1,080'

Tc=19.5 min
CN=69

14.55 cfs
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Summary for Subcatchment 5.1S: 

Runoff = 9.63 cfs @ 12.22 hrs,  Volume= 0.928 af,  Depth= 2.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 year Rainfall=5.50"

Area (ac) CN Description
1.000 74 >75% Grass cover, Good, HSG C
3.150 70 Woods, Good, HSG C

* 0.150 89 Gravel, HSG C
4.300 72 Weighted Average
4.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.2 100 0.0500 0.12 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
1.4 120 0.0800 1.41 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
15.6 220 Total

Subcatchment 5.1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 year Rainfall=5.50"
Runoff Area=4.300 ac

Runoff Volume=0.928 af
Runoff Depth=2.59"

Flow Length=220'
Tc=15.6 min

CN=72

9.63 cfs
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Summary for Reach DL4: 

Inflow Area = 8.000 ac, 0.00% Impervious,  Inflow Depth = 4.68"    for  10 year event
Inflow = 14.55 cfs @ 12.28 hrs,  Volume= 3.118 af
Outflow = 14.55 cfs @ 12.28 hrs,  Volume= 3.118 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs

Reach DL4: 

Inflow
Outflow

Hydrograph

Time  (hours)
3002902802702602502402302202102001901801701601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=8.000 ac

14.55 cfs14.55 cfs
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Summary for Reach DP 2: 

Inflow Area = 10.500 ac, 27.62% Impervious,  Inflow Depth = 3.29"    for  10 year event
Inflow = 6.24 cfs @ 12.20 hrs,  Volume= 2.883 af
Outflow = 6.24 cfs @ 12.20 hrs,  Volume= 2.883 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs

Reach DP 2: 

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=10.500 ac

6.24 cfs6.24 cfs
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Summary for Reach DP 3: 

Inflow Area = 11.600 ac, 25.00% Impervious,  Inflow Depth = 1.66"    for  10 year event
Inflow = 6.57 cfs @ 12.18 hrs,  Volume= 1.603 af
Outflow = 6.57 cfs @ 12.18 hrs,  Volume= 1.603 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs

Reach DP 3: 

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=11.600 ac

6.57 cfs6.57 cfs
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Summary for Pond 2.1P: 

Inflow Area = 6.800 ac, 42.65% Impervious,  Inflow Depth = 3.73"    for  10 year event
Inflow = 23.66 cfs @ 12.17 hrs,  Volume= 2.114 af
Outflow = 12.66 cfs @ 12.41 hrs,  Volume= 2.112 af,  Atten= 46%,  Lag= 14.4 min
Primary = 12.66 cfs @ 12.41 hrs,  Volume= 2.112 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Starting Elev= 439.00'   Surf.Area= 13,300 sf   Storage= 26,000 cf
Peak Elev= 441.14' @ 12.41 hrs   Surf.Area= 20,396 sf   Storage= 62,018 cf   (36,018 cf above start)

Plug-Flow detention time= 781.2 min calculated for 1.515 af (72% of inflow)
Center-of-Mass det. time= 477.5 min ( 1,290.4 - 812.9 )

Volume Invert Avail.Storage Storage Description
#1 435.00' 106,100 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

435.00 1,500 0 0
437.00 5,600 7,100 7,100
439.00 13,300 18,900 26,000
441.00 19,900 33,200 59,200
443.00 27,000 46,900 106,100

Device Routing     Invert Outlet Devices
#1 Primary 434.00' 24.0"  Round Culvert   

L= 70.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 434.00' / 423.00'   S= 0.1571 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 439.00' 2.9" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 440.40' 6.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=12.62 cfs @ 12.41 hrs  HW=441.14'  TW=421.96'   (Dynamic Tailwater)
1=Culvert  (Passes 12.62 cfs of 37.48 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.31 cfs @ 6.84 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 12.30 cfs @ 2.78 fps)
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Pond 2.1P: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=6.800 ac
Peak Elev=441.14'
Storage=62,018 cf

23.66 cfs

12.66 cfs
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Summary for Pond 2.2P: 

Inflow Area = 7.700 ac, 37.66% Impervious,  Inflow Depth = 3.62"    for  10 year event
Inflow = 13.62 cfs @ 12.40 hrs,  Volume= 2.320 af
Outflow = 1.38 cfs @ 15.75 hrs,  Volume= 2.320 af,  Atten= 90%,  Lag= 201.4 min
Primary = 1.38 cfs @ 15.75 hrs,  Volume= 2.320 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Peak Elev= 424.84' @ 15.75 hrs   Surf.Area= 15,978 sf   Storage= 50,514 cf

Plug-Flow detention time= 1,918.0 min calculated for 2.320 af (100% of inflow)
Center-of-Mass det. time= 1,917.5 min ( 3,166.9 - 1,249.4 )

Volume Invert Avail.Storage Storage Description
#1 420.00' 113,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

420.00 5,100 0 0
422.00 9,400 14,500 14,500
424.00 14,000 23,400 37,900
426.00 18,700 32,700 70,600
428.00 23,700 42,400 113,000

Device Routing     Invert Outlet Devices
#1 Primary 419.00' 24.0"  Round Culvert   

L= 85.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 419.00' / 408.00'   S= 0.1294 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 419.00' 1.9" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 420.00' 0.5" Vert. Orifice/Grate X 320.00    C= 0.600   
#4 Device 1 424.50' 2.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=1.38 cfs @ 15.75 hrs  HW=424.84'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.38 cfs of 33.28 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.23 cfs @ 11.56 fps)
3=Orifice/Grate  (Passes 0.23 cfs of 4.61 cfs potential flow)

4=Broad-Crested Rectangular Weir  (Weir Controls 1.15 cfs @ 1.69 fps)
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Pond 2.2P: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=7.700 ac
Peak Elev=424.84'
Storage=50,514 cf

13.62 cfs

1.38 cfs
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Summary for Pond 3.1P: 

Inflow Area = 8.100 ac, 35.80% Impervious,  Inflow Depth = 3.63"    for  10 year event
Inflow = 22.41 cfs @ 12.29 hrs,  Volume= 2.450 af
Outflow = 12.87 cfs @ 12.59 hrs,  Volume= 2.447 af,  Atten= 43%,  Lag= 18.1 min
Primary = 12.87 cfs @ 12.59 hrs,  Volume= 2.447 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Starting Elev= 448.00'   Surf.Area= 15,300 sf   Storage= 26,700 cf
Peak Elev= 450.04' @ 12.59 hrs   Surf.Area= 24,950 sf   Storage= 67,712 cf   (41,012 cf above start)

Plug-Flow detention time= 812.5 min calculated for 1.834 af (75% of inflow)
Center-of-Mass det. time= 528.2 min ( 1,352.1 - 823.9 )

Volume Invert Avail.Storage Storage Description
#1 444.00' 124,600 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

444.00 1,200 0 0
446.00 5,100 6,300 6,300
448.00 15,300 20,400 26,700
450.00 24,800 40,100 66,800
452.00 33,000 57,800 124,600

Device Routing     Invert Outlet Devices
#1 Primary 444.00' 24.0"  Round Culvert   

L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 444.00' / 436.00'   S= 0.0800 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 448.00' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 449.20' 2.5' long  x 0.5' breadth Broad-Crested Rectangular Weir X 2.00   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=12.85 cfs @ 12.59 hrs  HW=450.04'  TW=427.96'   (Dynamic Tailwater)
1=Culvert  (Passes 12.85 cfs of 33.95 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.23 cfs @ 6.69 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 12.62 cfs @ 3.02 fps)
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Pond 3.1P: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=8.100 ac
Peak Elev=450.04'
Storage=67,712 cf

22.41 cfs

12.87 cfs
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Summary for Pond 3.2P: 

Inflow Area = 8.700 ac, 33.33% Impervious,  Inflow Depth = 3.57"    for  10 year event
Inflow = 13.17 cfs @ 12.58 hrs,  Volume= 2.585 af
Outflow = 8.07 cfs @ 13.04 hrs,  Volume= 2.585 af,  Atten= 39%,  Lag= 27.2 min
Primary = 0.13 cfs @ 13.04 hrs,  Volume= 1.020 af
Secondary = 7.95 cfs @ 13.04 hrs,  Volume= 1.566 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Peak Elev= 429.34' @ 13.04 hrs   Surf.Area= 8,141 sf   Storage= 26,138 cf

Plug-Flow detention time= 810.9 min calculated for 2.585 af (100% of inflow)
Center-of-Mass det. time= 810.7 min ( 2,134.9 - 1,324.2 )

Volume Invert Avail.Storage Storage Description
#1 424.00' 52,500 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

424.00 2,000 0 0
426.00 4,000 6,000 6,000
428.00 6,400 10,400 16,400
430.00 9,000 15,400 31,800
432.00 11,700 20,700 52,500

Device Routing     Invert Outlet Devices
#1 Primary 423.00' 15.0"  Round Culvert   

L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 423.00' / 420.00'   S= 0.0600 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Device 1 423.00' 1.4" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 424.00' 0.5" Vert. Orifice/Grate X 320.00    C= 0.600   
#4 Secondary 428.30' 2.5' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=0.13 cfs @ 13.04 hrs  HW=429.34'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.13 cfs of 14.12 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.13 cfs @ 12.07 fps)
3=Orifice/Grate  (Passes 0.13 cfs of 4.84 cfs potential flow)

Secondary OutFlow  Max=7.93 cfs @ 13.04 hrs  HW=429.34'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  (Weir Controls 7.93 cfs @ 3.06 fps)
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Pond 3.2P: 

Inflow
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Inflow Area=8.700 ac
Peak Elev=429.34'
Storage=26,138 cf

13.17 cfs

8.07 cfs

0.13 cfs

7.95 cfs
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Summary for Subcatchment 2.1S: 

Runoff = 26.52 cfs @ 12.17 hrs,  Volume= 2.378 af,  Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (ac) CN Description
2.900 98 Paved parking, HSG C
3.850 74 >75% Grass cover, Good, HSG C

* 0.050 89 Gravel, HSG C
6.800 84 Weighted Average
3.900 57.35% Pervious Area
2.900 42.65% Impervious Area

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

9.4 100 0.0200 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

1.9 110 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.3 190 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

12.6 400 Total

Subcatchment 2.1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 year Rainfall=6.00"
Runoff Area=6.800 ac

Runoff Volume=2.378 af
Runoff Depth=4.20"

Flow Length=400'
Tc=12.6 min

CN=84

26.52 cfs



Type III 24-hr  25 year Rainfall=6.00"The Hamlet at Carmel Post Development
  Printed  4/10/2024Prepared by Insite Engineering, Surveying & Landscape Architecture, P.C.

Page 63HydroCAD® 10.00-15  s/n 02171  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 2.2S: 

Runoff = 3.36 cfs @ 12.08 hrs,  Volume= 0.239 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (ac) CN Description
0.900 74 >75% Grass cover, Good, HSG C
0.900 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 2.2S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 year Rainfall=6.00"
Runoff Area=0.900 ac

Runoff Volume=0.239 af
Runoff Depth=3.18"

Tc=5.0 min
CN=74

3.36 cfs
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Summary for Subcatchment 2.3S: 

Runoff = 7.14 cfs @ 12.19 hrs,  Volume= 0.655 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (ac) CN Description
2.800 70 Woods, Good, HSG C
2.800 100.00% Pervious Area

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

1.2 24 0.5000 0.33 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

7.0 76 0.1700 0.18 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

2.2 330 0.2400 2.45 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.1 400 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

13.5 830 Total

Subcatchment 2.3S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 year Rainfall=6.00"
Runoff Area=2.800 ac

Runoff Volume=0.655 af
Runoff Depth=2.81"

Flow Length=830'
Tc=13.5 min

CN=70

7.14 cfs
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Summary for Subcatchment 3.1S: 

Runoff = 25.19 cfs @ 12.29 hrs,  Volume= 2.762 af,  Depth= 4.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (ac) CN Description
2.900 98 Paved parking & roofs
4.450 74 >75% Grass cover, Good, HSG C
0.500 70 Woods, Good, HSG C

* 0.250 89 Gravel, HSG C
8.100 83 Weighted Average
5.200 64.20% Pervious Area
2.900 35.80% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.2 100 0.0500 0.12 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
1.1 80 0.0600 1.22 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.3 30 0.0450 1.48 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
2.9 150 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
2.1 270 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
0.2 72 0.0100 4.91 3.86 Pipe Channel, 

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

0.1 48 0.0100 5.70 7.00 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

0.5 610 0.0700 20.64 64.84 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

21.4 1,360 Total
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Subcatchment 3.1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 year Rainfall=6.00"
Runoff Area=8.100 ac

Runoff Volume=2.762 af
Runoff Depth=4.09"
Flow Length=1,360'

Tc=21.4 min
CN=83

25.19 cfs
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Summary for Subcatchment 3.2S: 

Runoff = 2.24 cfs @ 12.08 hrs,  Volume= 0.159 af,  Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (ac) CN Description
0.600 74 >75% Grass cover, Good, HSG C
0.600 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 3.2S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 year Rainfall=6.00"
Runoff Area=0.600 ac

Runoff Volume=0.159 af
Runoff Depth=3.18"

Tc=5.0 min
CN=74

2.24 cfs
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Summary for Subcatchment 3.3S: 

Runoff = 7.59 cfs @ 12.18 hrs,  Volume= 0.678 af,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (ac) CN Description
2.700 70 Woods, Good, HSG C
0.200 74 >75% Grass cover, Good, HSG C
2.900 70 Weighted Average
2.900 100.00% Pervious Area

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

1.4 26 0.4200 0.32 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

7.6 74 0.1300 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

3.1 388 0.1700 2.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.3 207 0.0480 13.23 128.96 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=1.50'  Z= 4.0 & 2.0 '/'  Top.W=11.00'
n= 0.022  Earth, clean & straight

12.4 695 Total

Subcatchment 3.3S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 year Rainfall=6.00"
Runoff Area=2.900 ac

Runoff Volume=0.678 af
Runoff Depth=2.81"

Flow Length=695'
Tc=12.4 min

CN=70

7.59 cfs
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Summary for Subcatchment 4.1S: 

Runoff = 17.06 cfs @ 12.28 hrs,  Volume= 1.808 af,  Depth= 2.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (ac) CN Description
7.300 70 Woods, Good, HSG C
0.700 55 Woods, Good, HSG B
8.000 69 Weighted Average
8.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.3 100 0.0900 0.15 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
8.2 980 0.1600 2.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
19.5 1,080 Total

Subcatchment 4.1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 year Rainfall=6.00"
Runoff Area=8.000 ac

Runoff Volume=1.808 af
Runoff Depth=2.71"
Flow Length=1,080'

Tc=19.5 min
CN=69

17.06 cfs
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Summary for Subcatchment 5.1S: 

Runoff = 11.17 cfs @ 12.22 hrs,  Volume= 1.073 af,  Depth= 2.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 year Rainfall=6.00"

Area (ac) CN Description
1.000 74 >75% Grass cover, Good, HSG C
3.150 70 Woods, Good, HSG C

* 0.150 89 Gravel, HSG C
4.300 72 Weighted Average
4.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.2 100 0.0500 0.12 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
1.4 120 0.0800 1.41 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
15.6 220 Total

Subcatchment 5.1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25 year Rainfall=6.00"
Runoff Area=4.300 ac

Runoff Volume=1.073 af
Runoff Depth=2.99"

Flow Length=220'
Tc=15.6 min

CN=72

11.17 cfs
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Summary for Reach DL4: 

Inflow Area = 8.000 ac, 0.00% Impervious,  Inflow Depth = 5.55"    for  25 year event
Inflow = 17.06 cfs @ 12.28 hrs,  Volume= 3.703 af
Outflow = 17.06 cfs @ 12.28 hrs,  Volume= 3.703 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs

Reach DL4: 

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=8.000 ac

17.06 cfs17.06 cfs
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Summary for Reach DP 2: 

Inflow Area = 10.500 ac, 27.62% Impervious,  Inflow Depth = 3.74"    for  25 year event
Inflow = 7.28 cfs @ 12.19 hrs,  Volume= 3.269 af
Outflow = 7.28 cfs @ 12.19 hrs,  Volume= 3.269 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs

Reach DP 2: 

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=10.500 ac

7.28 cfs7.28 cfs
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Summary for Reach DP 3: 

Inflow Area = 11.600 ac, 25.00% Impervious,  Inflow Depth = 1.76"    for  25 year event
Inflow = 7.67 cfs @ 12.18 hrs,  Volume= 1.701 af
Outflow = 7.67 cfs @ 12.18 hrs,  Volume= 1.701 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs

Reach DP 3: 

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=11.600 ac

7.67 cfs7.67 cfs
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Summary for Pond 2.1P: 

Inflow Area = 6.800 ac, 42.65% Impervious,  Inflow Depth = 4.20"    for  25 year event
Inflow = 26.52 cfs @ 12.17 hrs,  Volume= 2.378 af
Outflow = 15.77 cfs @ 12.37 hrs,  Volume= 2.376 af,  Atten= 41%,  Lag= 12.0 min
Primary = 15.77 cfs @ 12.37 hrs,  Volume= 2.376 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Starting Elev= 439.00'   Surf.Area= 13,300 sf   Storage= 26,000 cf
Peak Elev= 441.25' @ 12.37 hrs   Surf.Area= 20,776 sf   Storage= 64,220 cf   (38,220 cf above start)

Plug-Flow detention time= 682.7 min calculated for 1.779 af (75% of inflow)
Center-of-Mass det. time= 430.6 min ( 1,240.2 - 809.6 )

Volume Invert Avail.Storage Storage Description
#1 435.00' 106,100 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

435.00 1,500 0 0
437.00 5,600 7,100 7,100
439.00 13,300 18,900 26,000
441.00 19,900 33,200 59,200
443.00 27,000 46,900 106,100

Device Routing     Invert Outlet Devices
#1 Primary 434.00' 24.0"  Round Culvert   

L= 70.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 434.00' / 423.00'   S= 0.1571 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 439.00' 2.9" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 440.40' 6.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=15.69 cfs @ 12.37 hrs  HW=441.24'  TW=422.25'   (Dynamic Tailwater)
1=Culvert  (Passes 15.69 cfs of 37.80 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.32 cfs @ 7.02 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 15.37 cfs @ 3.04 fps)
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Pond 2.1P: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=6.800 ac
Peak Elev=441.25'
Storage=64,220 cf

26.52 cfs

15.77 cfs



Type III 24-hr  25 year Rainfall=6.00"The Hamlet at Carmel Post Development
  Printed  4/10/2024Prepared by Insite Engineering, Surveying & Landscape Architecture, P.C.

Page 76HydroCAD® 10.00-15  s/n 02171  © 2015 HydroCAD Software Solutions LLC

Summary for Pond 2.2P: 

Inflow Area = 7.700 ac, 37.66% Impervious,  Inflow Depth = 4.07"    for  25 year event
Inflow = 16.99 cfs @ 12.36 hrs,  Volume= 2.615 af
Outflow = 2.16 cfs @ 14.55 hrs,  Volume= 2.615 af,  Atten= 87%,  Lag= 131.5 min
Primary = 2.16 cfs @ 14.55 hrs,  Volume= 2.615 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Peak Elev= 424.97' @ 14.55 hrs   Surf.Area= 16,283 sf   Storage= 52,609 cf

Plug-Flow detention time= 1,716.3 min calculated for 2.614 af (100% of inflow)
Center-of-Mass det. time= 1,715.7 min ( 2,918.2 - 1,202.6 )

Volume Invert Avail.Storage Storage Description
#1 420.00' 113,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

420.00 5,100 0 0
422.00 9,400 14,500 14,500
424.00 14,000 23,400 37,900
426.00 18,700 32,700 70,600
428.00 23,700 42,400 113,000

Device Routing     Invert Outlet Devices
#1 Primary 419.00' 24.0"  Round Culvert   

L= 85.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 419.00' / 408.00'   S= 0.1294 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 419.00' 1.9" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 420.00' 0.5" Vert. Orifice/Grate X 320.00    C= 0.600   
#4 Device 1 424.50' 2.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=2.16 cfs @ 14.55 hrs  HW=424.97'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 2.16 cfs of 33.73 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.23 cfs @ 11.69 fps)
3=Orifice/Grate  (Passes 0.23 cfs of 4.67 cfs potential flow)

4=Broad-Crested Rectangular Weir  (Weir Controls 1.93 cfs @ 2.04 fps)
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Pond 2.2P: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=7.700 ac
Peak Elev=424.97'
Storage=52,609 cf

16.99 cfs

2.16 cfs
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Summary for Pond 3.1P: 

Inflow Area = 8.100 ac, 35.80% Impervious,  Inflow Depth = 4.09"    for  25 year event
Inflow = 25.19 cfs @ 12.29 hrs,  Volume= 2.762 af
Outflow = 15.59 cfs @ 12.56 hrs,  Volume= 2.758 af,  Atten= 38%,  Lag= 16.2 min
Primary = 15.59 cfs @ 12.56 hrs,  Volume= 2.758 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Starting Elev= 448.00'   Surf.Area= 15,300 sf   Storage= 26,700 cf
Peak Elev= 450.15' @ 12.56 hrs   Surf.Area= 25,417 sf   Storage= 70,579 cf   (43,879 cf above start)

Plug-Flow detention time= 710.5 min calculated for 2.145 af (78% of inflow)
Center-of-Mass det. time= 475.1 min ( 1,295.6 - 820.5 )

Volume Invert Avail.Storage Storage Description
#1 444.00' 124,600 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

444.00 1,200 0 0
446.00 5,100 6,300 6,300
448.00 15,300 20,400 26,700
450.00 24,800 40,100 66,800
452.00 33,000 57,800 124,600

Device Routing     Invert Outlet Devices
#1 Primary 444.00' 24.0"  Round Culvert   

L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 444.00' / 436.00'   S= 0.0800 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 448.00' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 449.20' 2.5' long  x 0.5' breadth Broad-Crested Rectangular Weir X 2.00   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=15.56 cfs @ 12.56 hrs  HW=450.15'  TW=428.52'   (Dynamic Tailwater)
1=Culvert  (Passes 15.56 cfs of 34.33 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.23 cfs @ 6.89 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 15.33 cfs @ 3.23 fps)
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Pond 3.1P: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=8.100 ac
Peak Elev=450.15'
Storage=70,579 cf

25.19 cfs

15.59 cfs



Type III 24-hr  25 year Rainfall=6.00"The Hamlet at Carmel Post Development
  Printed  4/10/2024Prepared by Insite Engineering, Surveying & Landscape Architecture, P.C.

Page 80HydroCAD® 10.00-15  s/n 02171  © 2015 HydroCAD Software Solutions LLC

Summary for Pond 3.2P: 

Inflow Area = 8.700 ac, 33.33% Impervious,  Inflow Depth = 4.02"    for  25 year event
Inflow = 15.98 cfs @ 12.55 hrs,  Volume= 2.918 af
Outflow = 11.22 cfs @ 12.91 hrs,  Volume= 2.918 af,  Atten= 30%,  Lag= 21.8 min
Primary = 0.13 cfs @ 12.91 hrs,  Volume= 1.023 af
Secondary = 11.09 cfs @ 12.91 hrs,  Volume= 1.895 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Peak Elev= 429.56' @ 12.91 hrs   Surf.Area= 8,434 sf   Storage= 28,008 cf

Plug-Flow detention time= 722.1 min calculated for 2.917 af (100% of inflow)
Center-of-Mass det. time= 721.8 min ( 1,991.8 - 1,270.1 )

Volume Invert Avail.Storage Storage Description
#1 424.00' 52,500 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

424.00 2,000 0 0
426.00 4,000 6,000 6,000
428.00 6,400 10,400 16,400
430.00 9,000 15,400 31,800
432.00 11,700 20,700 52,500

Device Routing     Invert Outlet Devices
#1 Primary 423.00' 15.0"  Round Culvert   

L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 423.00' / 420.00'   S= 0.0600 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Device 1 423.00' 1.4" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 424.00' 0.5" Vert. Orifice/Grate X 320.00    C= 0.600   
#4 Secondary 428.30' 2.5' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=0.13 cfs @ 12.91 hrs  HW=429.56'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.13 cfs of 14.40 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.13 cfs @ 12.28 fps)
3=Orifice/Grate  (Passes 0.13 cfs of 4.95 cfs potential flow)

Secondary OutFlow  Max=11.06 cfs @ 12.91 hrs  HW=429.56'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  (Weir Controls 11.06 cfs @ 3.50 fps)
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Pond 3.2P: 

Inflow
Outflow
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Hydrograph

Time  (hours)
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Inflow Area=8.700 ac
Peak Elev=429.56'
Storage=28,008 cf

15.98 cfs

11.22 cfs

0.13 cfs

11.09 cfs
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Summary for Subcatchment 2.1S: 

Runoff = 47.61 cfs @ 12.17 hrs,  Volume= 4.385 af,  Depth= 7.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 year Rainfall=9.70"

Area (ac) CN Description
2.900 98 Paved parking, HSG C
3.850 74 >75% Grass cover, Good, HSG C

* 0.050 89 Gravel, HSG C
6.800 84 Weighted Average
3.900 57.35% Pervious Area
2.900 42.65% Impervious Area

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

9.4 100 0.0200 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

1.9 110 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.3 190 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

12.6 400 Total

Subcatchment 2.1S: 

Runoff

Hydrograph

Time  (hours)
3002902802702602502402302202102001901801701601501401301201101009080706050403020100

F
lo

w
  (

cf
s)

52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2
0

Type III 24-hr
100 year Rainfall=9.70"

Runoff Area=6.800 ac
Runoff Volume=4.385 af

Runoff Depth=7.74"
Flow Length=400'

Tc=12.6 min
CN=84

47.61 cfs
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Summary for Subcatchment 2.2S: 

Runoff = 6.80 cfs @ 12.07 hrs,  Volume= 0.485 af,  Depth= 6.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 year Rainfall=9.70"

Area (ac) CN Description
0.900 74 >75% Grass cover, Good, HSG C
0.900 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 2.2S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100 year Rainfall=9.70"

Runoff Area=0.900 ac
Runoff Volume=0.485 af

Runoff Depth=6.47"
Tc=5.0 min

CN=74

6.80 cfs
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Summary for Subcatchment 2.3S: 

Runoff = 15.24 cfs @ 12.19 hrs,  Volume= 1.390 af,  Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 year Rainfall=9.70"

Area (ac) CN Description
2.800 70 Woods, Good, HSG C
2.800 100.00% Pervious Area

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

1.2 24 0.5000 0.33 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

7.0 76 0.1700 0.18 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

2.2 330 0.2400 2.45 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.1 400 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

13.5 830 Total

Subcatchment 2.3S: 
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Type III 24-hr
100 year Rainfall=9.70"

Runoff Area=2.800 ac
Runoff Volume=1.390 af

Runoff Depth=5.96"
Flow Length=830'

Tc=13.5 min
CN=70

15.24 cfs
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Summary for Subcatchment 3.1S: 

Runoff = 45.74 cfs @ 12.29 hrs,  Volume= 5.138 af,  Depth= 7.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 year Rainfall=9.70"

Area (ac) CN Description
2.900 98 Paved parking & roofs
4.450 74 >75% Grass cover, Good, HSG C
0.500 70 Woods, Good, HSG C

* 0.250 89 Gravel, HSG C
8.100 83 Weighted Average
5.200 64.20% Pervious Area
2.900 35.80% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.2 100 0.0500 0.12 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
1.1 80 0.0600 1.22 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.3 30 0.0450 1.48 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
2.9 150 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
2.1 270 0.0200 2.12 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
0.2 72 0.0100 4.91 3.86 Pipe Channel, 

12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

0.1 48 0.0100 5.70 7.00 Pipe Channel, 
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.012  

0.5 610 0.0700 20.64 64.84 Pipe Channel, 
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.012  

21.4 1,360 Total
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Subcatchment 3.1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100 year Rainfall=9.70"

Runoff Area=8.100 ac
Runoff Volume=5.138 af

Runoff Depth=7.61"
Flow Length=1,360'

Tc=21.4 min
CN=83

45.74 cfs
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Summary for Subcatchment 3.2S: 

Runoff = 4.54 cfs @ 12.07 hrs,  Volume= 0.324 af,  Depth= 6.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 year Rainfall=9.70"

Area (ac) CN Description
0.600 74 >75% Grass cover, Good, HSG C
0.600 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 3.2S: 
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Type III 24-hr
100 year Rainfall=9.70"

Runoff Area=0.600 ac
Runoff Volume=0.324 af

Runoff Depth=6.47"
Tc=5.0 min

CN=74

4.54 cfs
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Summary for Subcatchment 3.3S: 

Runoff = 16.32 cfs @ 12.17 hrs,  Volume= 1.439 af,  Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 year Rainfall=9.70"

Area (ac) CN Description
2.700 70 Woods, Good, HSG C
0.200 74 >75% Grass cover, Good, HSG C
2.900 70 Weighted Average
2.900 100.00% Pervious Area

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

1.4 26 0.4200 0.32 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

7.6 74 0.1300 0.16 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.50"

3.1 388 0.1700 2.06 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.3 207 0.0480 13.23 128.96 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=1.50'  Z= 4.0 & 2.0 '/'  Top.W=11.00'
n= 0.022  Earth, clean & straight

12.4 695 Total

Subcatchment 3.3S: 
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Type III 24-hr
100 year Rainfall=9.70"

Runoff Area=2.900 ac
Runoff Volume=1.439 af

Runoff Depth=5.96"
Flow Length=695'

Tc=12.4 min
CN=70

16.32 cfs
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Summary for Subcatchment 4.1S: 

Runoff = 37.15 cfs @ 12.27 hrs,  Volume= 3.885 af,  Depth= 5.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 year Rainfall=9.70"

Area (ac) CN Description
7.300 70 Woods, Good, HSG C
0.700 55 Woods, Good, HSG B
8.000 69 Weighted Average
8.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.3 100 0.0900 0.15 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
8.2 980 0.1600 2.00 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
19.5 1,080 Total

Subcatchment 4.1S: 
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Type III 24-hr
100 year Rainfall=9.70"

Runoff Area=8.000 ac
Runoff Volume=3.885 af

Runoff Depth=5.83"
Flow Length=1,080'

Tc=19.5 min
CN=69

37.15 cfs
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Summary for Subcatchment 5.1S: 

Runoff = 23.20 cfs @ 12.21 hrs,  Volume= 2.227 af,  Depth= 6.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 year Rainfall=9.70"

Area (ac) CN Description
1.000 74 >75% Grass cover, Good, HSG C
3.150 70 Woods, Good, HSG C

* 0.150 89 Gravel, HSG C
4.300 72 Weighted Average
4.300 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.2 100 0.0500 0.12 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
1.4 120 0.0800 1.41 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
15.6 220 Total

Subcatchment 5.1S: 
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Type III 24-hr
100 year Rainfall=9.70"

Runoff Area=4.300 ac
Runoff Volume=2.227 af

Runoff Depth=6.21"
Flow Length=220'

Tc=15.6 min
CN=72

23.20 cfs
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Summary for Reach DL4: 

Inflow Area = 8.000 ac, 0.00% Impervious,  Inflow Depth = 12.45"    for  100 year event
Inflow = 55.06 cfs @ 12.39 hrs,  Volume= 8.300 af
Outflow = 55.06 cfs @ 12.39 hrs,  Volume= 8.300 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs

Reach DL4: 

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=8.000 ac

55.06 cfs55.06 cfs
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Summary for Reach DP 2: 

Inflow Area = 10.500 ac, 27.62% Impervious,  Inflow Depth = 7.15"    for  100 year event
Inflow = 20.32 cfs @ 12.62 hrs,  Volume= 6.257 af
Outflow = 20.32 cfs @ 12.62 hrs,  Volume= 6.257 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs

Reach DP 2: 

Inflow
Outflow

Hydrograph
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Inflow Area=10.500 ac

20.32 cfs20.32 cfs
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Summary for Reach DP 3: 

Inflow Area = 11.600 ac, 25.00% Impervious,  Inflow Depth = 2.57"    for  100 year event
Inflow = 16.45 cfs @ 12.17 hrs,  Volume= 2.483 af
Outflow = 16.45 cfs @ 12.17 hrs,  Volume= 2.483 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs

Reach DP 3: 

Inflow
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Hydrograph
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Inflow Area=11.600 ac

16.45 cfs16.45 cfs
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Summary for Pond 2.1P: 

Inflow Area = 6.800 ac, 42.65% Impervious,  Inflow Depth = 7.74"    for  100 year event
Inflow = 47.61 cfs @ 12.17 hrs,  Volume= 4.385 af
Outflow = 34.76 cfs @ 12.30 hrs,  Volume= 4.383 af,  Atten= 27%,  Lag= 7.9 min
Primary = 34.76 cfs @ 12.30 hrs,  Volume= 4.383 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Starting Elev= 439.00'   Surf.Area= 13,300 sf   Storage= 26,000 cf
Peak Elev= 441.84' @ 12.30 hrs   Surf.Area= 22,879 sf   Storage= 77,150 cf   (51,150 cf above start)

Plug-Flow detention time= 371.3 min calculated for 3.786 af (86% of inflow)
Center-of-Mass det. time= 256.2 min ( 1,048.9 - 792.7 )

Volume Invert Avail.Storage Storage Description
#1 435.00' 106,100 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

435.00 1,500 0 0
437.00 5,600 7,100 7,100
439.00 13,300 18,900 26,000
441.00 19,900 33,200 59,200
443.00 27,000 46,900 106,100

Device Routing     Invert Outlet Devices
#1 Primary 434.00' 24.0"  Round Culvert   

L= 70.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 434.00' / 423.00'   S= 0.1571 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 439.00' 2.9" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 440.40' 6.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=34.76 cfs @ 12.30 hrs  HW=441.84'  TW=424.89'   (Dynamic Tailwater)
1=Culvert  (Passes 34.76 cfs of 39.56 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.36 cfs @ 7.94 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 34.39 cfs @ 3.98 fps)
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Summary for Pond 2.2P: 

Inflow Area = 7.700 ac, 37.66% Impervious,  Inflow Depth = 7.59"    for  100 year event
Inflow = 37.51 cfs @ 12.29 hrs,  Volume= 4.868 af
Outflow = 16.77 cfs @ 12.75 hrs,  Volume= 4.868 af,  Atten= 55%,  Lag= 27.8 min
Primary = 16.77 cfs @ 12.75 hrs,  Volume= 4.868 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Peak Elev= 426.34' @ 12.75 hrs   Surf.Area= 19,540 sf   Storage= 77,021 cf

Plug-Flow detention time= 952.5 min calculated for 4.868 af (100% of inflow)
Center-of-Mass det. time= 952.3 min ( 1,977.2 - 1,024.9 )

Volume Invert Avail.Storage Storage Description
#1 420.00' 113,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

420.00 5,100 0 0
422.00 9,400 14,500 14,500
424.00 14,000 23,400 37,900
426.00 18,700 32,700 70,600
428.00 23,700 42,400 113,000

Device Routing     Invert Outlet Devices
#1 Primary 419.00' 24.0"  Round Culvert   

L= 85.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 419.00' / 408.00'   S= 0.1294 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 419.00' 1.9" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 420.00' 0.5" Vert. Orifice/Grate X 320.00    C= 0.600   
#4 Device 1 424.50' 2.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=16.77 cfs @ 12.75 hrs  HW=426.34'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 16.77 cfs of 38.07 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.26 cfs @ 12.97 fps)
3=Orifice/Grate  (Passes 0.26 cfs of 5.28 cfs potential flow)

4=Broad-Crested Rectangular Weir  (Weir Controls 16.51 cfs @ 4.50 fps)



Type III 24-hr  100 year Rainfall=9.70"The Hamlet at Carmel Post Development
  Printed  4/10/2024Prepared by Insite Engineering, Surveying & Landscape Architecture, P.C.

Page 97HydroCAD® 10.00-15  s/n 02171  © 2015 HydroCAD Software Solutions LLC

Pond 2.2P: 
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Summary for Pond 3.1P: 

Inflow Area = 8.100 ac, 35.80% Impervious,  Inflow Depth = 7.61"    for  100 year event
Inflow = 45.74 cfs @ 12.29 hrs,  Volume= 5.138 af
Outflow = 33.72 cfs @ 12.48 hrs,  Volume= 5.135 af,  Atten= 26%,  Lag= 11.6 min
Primary = 33.72 cfs @ 12.48 hrs,  Volume= 5.135 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Starting Elev= 448.00'   Surf.Area= 15,300 sf   Storage= 26,700 cf
Peak Elev= 450.80' @ 12.48 hrs   Surf.Area= 28,061 sf   Storage= 87,821 cf   (61,121 cf above start)

Plug-Flow detention time= 382.9 min calculated for 4.521 af (88% of inflow)
Center-of-Mass det. time= 279.4 min ( 1,082.7 - 803.3 )

Volume Invert Avail.Storage Storage Description
#1 444.00' 124,600 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

444.00 1,200 0 0
446.00 5,100 6,300 6,300
448.00 15,300 20,400 26,700
450.00 24,800 40,100 66,800
452.00 33,000 57,800 124,600

Device Routing     Invert Outlet Devices
#1 Primary 444.00' 24.0"  Round Culvert   

L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 444.00' / 436.00'   S= 0.0800 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 3.14 sf   

#2 Device 1 448.00' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 449.20' 2.5' long  x 0.5' breadth Broad-Crested Rectangular Weir X 2.00   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=33.63 cfs @ 12.48 hrs  HW=450.79'  TW=430.58'   (Dynamic Tailwater)
1=Culvert  (Passes 33.63 cfs of 36.41 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.27 cfs @ 7.89 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 33.36 cfs @ 4.19 fps)
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Summary for Pond 3.2P: 

Inflow Area = 8.700 ac, 33.33% Impervious,  Inflow Depth = 7.53"    for  100 year event
Inflow = 34.82 cfs @ 12.47 hrs,  Volume= 5.459 af
Outflow = 31.62 cfs @ 12.63 hrs,  Volume= 5.458 af,  Atten= 9%,  Lag= 9.7 min
Primary = 0.14 cfs @ 12.63 hrs,  Volume= 1.044 af
Secondary = 31.47 cfs @ 12.63 hrs,  Volume= 4.415 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-300.00 hrs, dt= 0.05 hrs
Peak Elev= 430.74' @ 12.63 hrs   Surf.Area= 9,995 sf   Storage= 38,803 cf

Plug-Flow detention time= 397.3 min calculated for 5.458 af (100% of inflow)
Center-of-Mass det. time= 397.2 min ( 1,463.5 - 1,066.4 )

Volume Invert Avail.Storage Storage Description
#1 424.00' 52,500 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

424.00 2,000 0 0
426.00 4,000 6,000 6,000
428.00 6,400 10,400 16,400
430.00 9,000 15,400 31,800
432.00 11,700 20,700 52,500

Device Routing     Invert Outlet Devices
#1 Primary 423.00' 15.0"  Round Culvert   

L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 423.00' / 420.00'   S= 0.0600 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

#2 Device 1 423.00' 1.4" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 424.00' 0.5" Vert. Orifice/Grate X 320.00    C= 0.600   
#4 Secondary 428.30' 2.5' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Primary OutFlow  Max=0.14 cfs @ 12.63 hrs  HW=430.73'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.14 cfs of 15.75 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.14 cfs @ 13.34 fps)
3=Orifice/Grate  (Passes 0.14 cfs of 5.44 cfs potential flow)

Secondary OutFlow  Max=31.41 cfs @ 12.63 hrs  HW=430.73'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  (Weir Controls 31.41 cfs @ 5.16 fps)
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APPENDIX C 

Pollutant Loading Calculations 



Land use/Ground Cover Area (Acres) BOD TP TN TSS BOD TP TN TSS
Woods 5.80 6.0 0.10 1.8 77 34.8 0.58 10.4 447

34.8 0.58 10.4 447

Land use/Ground Cover Area (Acres) BOD TP TN TSS BOD TP TN TSS
Woods 6.00 6.0 0.10 1.8 77 36.0 0.60 10.8 462

36.0 0.60 10.8 462

Land use/Ground Cover Area (Acres) BOD TP TN TSS BOD TP TN TSS
Woods 15.00 6.0 0.10 1.8 77 90.0 1.50 27.0 1155

90.0 1.50 27.0 1155

Land use/Ground Cover Area (Acres) BOD TP TN TSS BOD TP TN TSS
Woods 7.60 6.0 0.10 1.8 77 45.6 0.76 13.7 585

45.6 0.76 13.7 585

THE HAMLET AT CARMEL, MULTI-FAMILY HOUSING DEVELOPMENT
PRE-DEVELOPMENT ANNUAL POLLUTANT LOADS 

206.4 3.44 61.9 2649

SUBCATCHMENT 2.0S SUBTOTAL

 SUBCATCHMENT 2.0S
Rates (lb/ac/yr) Annual Loads (lb/yr)

 SUBCATCHMENT 3.0S
Rates (lb/ac/yr) Annual Loads (lb/yr)

Annual Loads (lb/yr)

SUBCATCHMENT 3.0S SUBTOTAL

 SUBCATCHMENT 4.0S
Rates (lb/ac/yr) Annual Loads (lb/yr)

SUBCATCHMENT 5.0S SUBTOTAL

PRE-DEVELOPMENT TOTALS

SUBCATCHMENT 4.0S SUBTOTAL

 SUBCATCHMENT 5.0S
Rates (lb/ac/yr)



Land use/Ground Cover Area (Acres) BOD TP TN TSS BOD TP TN TSS
Multifamily Residential 0.70 50.0 0.63 5.0 395.0 35.0 0.44 3.5 277
Grass 0.50 6.0 0.12 3.7 308 3.0 0.06 1.9 154

38.0 0.50 5.4 431
20% 20% 20% 20%

to to to to
40% 40% 40% 40%
30.4 0.40 4.3 344
to to to to

22.8 0.30 3.2 258
40% 40% 20% 80%

to to to to
60% 60% 40% 100%
18.2 0.24 3.4 69
to to to to

9.1 0.12 1.9 0
40% 40% 20% 80%

to to to to
60% 60% 40% 100%
10.9 0.14 2.7 14
to to to to

3.6 0.05 1.2 0
20% 20% 20% 20%

to to to to
40% 40% 40% 40%
8.8 0.12 2.2 11
to to to to

2.2 0.03 0.7 0

Land use/Ground Cover Area (Acres) BOD TP TN TSS BOD TP TN TSS
Multifamily Residential 3.80 50.0 0.63 5.0 395.0 190.0 2.39 19.0 1501
Grass 1.80 6.0 0.12 3.7 308 10.8 0.22 6.7 554

200.8 2.61 25.7 2055
40% 40% 20% 80%

to to to to
60% 60% 40% 100%
120.5 1.57 20.5 411

to to to to
80.3 1.04 15.4 0
40% 40% 20% 80%

to to to to
60% 60% 40% 100%
72.3 0.94 16.4 82
to to to to

32.1 0.42 9.2 0
20% 20% 20% 20%

to to to to
40% 40% 40% 40%
57.8 0.75 13.1 66
to to to to

19.3 0.25 5.5 0

TOTAL

THE HAMLET AT CARMEL, MULTI-FAMILY HOUSING DEVELOPMENT
POST-DEVELOPMENT ANNUAL POLLUTANT LOADS 

SUBCATCHMENT 2.1SB

SUBTOTAL

DEP DESIGN 14 GRASS SWALE

SUBCATCHMENT 2.1SB SUBTOTAL

Rates (lb/ac/yr)

DEP DESIGN 2 DETENTION POND REMOVAL EFFICIENCIES

SUBTOTAL

DEP DESIGN 2 DETENTION POND REMOVAL EFFICIENCIES

Annual Loads (lb/yr)

SUBCATCHMENT 2.1SA
Rates (lb/ac/yr) Annual Loads (lb/yr)

TOTAL

DEP DESIGN 2 DETENTION POND REMOVAL EFFICIENCIES

SUBTOTAL

DEP DESIGN 14 GRASS SWALE

SUBTOTAL

DEP DESIGN 2 DETENTION POND REMOVAL EFFICIENCIES

SUBTOTAL

DEP DESIGN 14 GRASS SWALE

SUBCATCHMENT 2.1SA SUBTOTAL



Land use/Ground Cover Area (Acres) BOD TP TN TSS BOD TP TN TSS
Grass 0.90 6.0 0.12 3.7 308 5.4 0.11 3.3 277

5.4 0.11 3.3 277
40% 40% 20% 80%

to to to to
60% 60% 40% 100%
3.2 0.06 2.7 55
to to to to

2.2 0.04 2.0 0
20% 20% 20% 20%

to to to to
40% 40% 40% 40%
2.6 0.05 2.1 44
to to to to

1.3 0.03 1.2 0

Land use/Ground Cover Area (Acres) BOD TP TN TSS BOD TP TN TSS
Woods 2.80 6.0 0.10 1.8 77 16.8 0.28 5.0 216

16.8 0.28 5.0 216

86.0 1.20 22.5 337
to to to

39.6 0.59 12.5 216

Land use/Ground Cover Area (Acres) BOD TP TN TSS BOD TP TN TSS
Multifamily Residential 0.60 50.0 0.63 5.0 395.0 30.0 0.38 3.0 237
Grass 0.40 6.0 0.12 3.7 308 2.4 0.05 1.5 123

32.4 0.43 4.5 360
20% 20% 20% 20%

to to to to
40% 40% 40% 40%
25.9 0.34 3.6 288
to to to to

19.4 0.26 2.7 216
40% 40% 20% 80%

to to to to
60% 60% 40% 100%
15.6 0.20 2.9 58
to to to to

7.8 0.10 1.6 0
40% 40% 20% 80%

to to to to
60% 60% 40% 100%
9.3 0.12 2.3 12
to to to to

3.1 0.04 1.0 0
20% 20% 20% 20%

to to to to
40% 40% 40% 40%
7.5 0.10 1.8 9
to to to to

1.9 0.02 0.6 0

DEP DESIGN 2 DETENTION POND REMOVAL EFFICIENCIES

SUBCATCHMENT 2.2S SUBTOTAL

DEP DESIGN 14 GRASS SWALE

Annual Loads (lb/yr)

SUBCATCHMENT 2.3 S SUBTOTAL

Annual Loads (lb/yr)

TOTAL

SUBCATCHMENT 2.2S
Rates (lb/ac/yr)

SUBTOTAL

SUBCATCHMENT 2.3S
Rates (lb/ac/yr)

SUBCATCHMENT 3.1SA

DESIGN POINT 2 POST-DEVELOPMENT TOTALS

Rates (lb/ac/yr) Annual Loads (lb/yr)

TOTAL

DEP DESIGN 2 DETENTION POND REMOVAL EFFICIENCIES

SUBTOTAL

DEP DESIGN 2 DETENTION POND REMOVAL EFFICIENCIES

SUBTOTAL

DEP DESIGN 14 GRASS SWALE

SUBCATCHMENT 3.1SA SUBTOTAL

SUBTOTAL

DEP DESIGN 14 GRASS SWALE



Land use/Ground Cover Area (Acres) BOD TP TN TSS BOD TP TN TSS
Pavement 1.5 111.0 0.98 2.1 446 166.5 1.4685 3.15 669
Multifamily Residential 2.40 50.0 0.63 5.0 395.0 120.0 1.51 12.0 948
Grass 2.70 6.0 0.12 3.7 308 16.2 0.32 10.0 832
Woods 0.50 6.0 0.10 1.8 77 3.0 0.05 0.9 39

305.7 3.35 26.0 2487
40% 40% 20% 80%

to to to to
60% 60% 40% 100%
183.4 2.0 20.8 497

to to to to
122.3 1.3 15.6 0
40% 40% 20% 80%

to to to to
60% 60% 40% 100%
110.1 1.21 16.7 99

to to to to
48.9 0.54 9.4 0
20% 20% 20% 20%

to to to to
40% 40% 40% 40%
88.0 0.97 13.3 80
to to to to

29.3 0.32 5.6 0

Land use/Ground Cover Area (Acres) BOD TP TN TSS BOD TP TN TSS
Grass 0.60 6.0 0.12 3.7 308 3.6 0.07 2.2 185

3.6 0.07 2.2 185
40% 40% 20% 80%

to to to to
60% 60% 40% 100%
2.2 0.04 1.8 37
to to to to

1.4 0.03 1.3 0

Land use/Ground Cover Area (Acres) BOD TP TN TSS BOD TP TN TSS
Woods 2.70 6.0 0.10 1.8 77 16.2 0.27 4.9 208
Grass 0.20 6.0 0.12 3.7 308 1.2 0.02 0.7 62

17.4 0.29 5.6 270

115.1 1.40 22.5 395
to to to

50.1 0.67 13.1 270

SUBCATCHMENT 3.1SB
Rates (lb/ac/yr) Annual Loads (lb/yr)

Annual Loads (lb/yr)

TOTAL

DEP DESIGN 2 DETENTION POND REMOVAL EFFICIENCIES

SUBTOTAL

DEP DESIGN 2 DETENTION POND REMOVAL EFFICIENCIES

SUBTOTAL

DEP DESIGN 14 GRASS SWALE

SUBCATCHMENT 3.3S
Rates (lb/ac/yr) Annual Loads (lb/yr)

SUBCATCHMENT 3.1SB SUBTOTAL

SUBCATCHMENT 3.2S
Rates (lb/ac/yr)

SUBCATCHMENT 3.3S SUBTOTAL

DESIGN POINT 3 POST-DEVELOPMENT TOTALS

TOTAL

DEP DESIGN 2 DETENTION POND REMOVAL EFFICIENCIES

SUBCATCHMENT 3.2S SUBTOTAL



Land use/Ground Cover Area (Acres) BOD TP TN TSS BOD TP TN TSS
Woods 8.00 6.0 0.10 1.8 77 48.0 0.80 14.4 616

48.0 0.80 14.4 616

Land use/Ground Cover Area (Acres) BOD TP TN TSS BOD TP TN TSS
Grass 1.00 6.0 0.12 3.7 308 6.0 0.12 3.7 308
Woods 3.30 6.0 0.10 1.8 77 19.8 0.33 5.9 254

25.8 0.45 9.6 562

274.8 3.85 69.1 1910
to to to

163.4 2.50 49.7 1663

SUBCATCHMENT 4.1S
Rates (lb/ac/yr) Annual Loads (lb/yr)

DESIGN POINT 5 POST-DEVELOPMENT TOTALS

OVERALL POST-DEVELOPMENT TOTALS

DESIGN POINT 4 POST-DEVELOPMENT TOTALS

SUBCATCHMENT 5.1S
Rates (lb/ac/yr) Annual Loads (lb/yr)
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FIGURES 
 





THIS FIGURE 2, PRE DEVELOPMENT 
DRAINAGE MAP WAS TAKEN FROM THE 
APPROVED STORMWATER POLLUTION 
PREVENTION PLAN FOR THE PUTNAM 
COMMUNITY FOUNDATION, DATED 
MARCH 9, 2010.



THIS FIGURE 3, POST DEVELOPMENT 
DRAINAGE MAP WAS TAKEN FROM THE 
APPROVED STORMWATER POLLUTION 
PREVENTION PLAN FOR THE PUTNAM 
COMMUNITY FOUNDATION, DATED 
MARCH 9, 2010.
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Ralph G. Mastromonaco, PE PC Consulting Engineers 

 
 
 
 
 
Rose Trombetta April 15, 2024 
Planning Office 
Carmel Town Hall 
60 McAlpin Avenue 
Mahopac, NY 10541 Hand Deliver 
 
rtrombetta@ci.carmel.ny.us 
 
 
Re: Site Plan for Greg Lamanna 
 Mahopac, NY 
 
 
Dear Rose: 
 
Enclosed are five (5) sets of the following information: 
 

1. Stormwater Report – Lamanna Auto Body Town of Carmel dated April 15, 2024, 
2. Sets of plans as follows: 

a. Site Plan, Proposed Addition prepared for Gabriel Lamanna dated January 30, 2024 
revised April 15, 2024, Sheet 1 of 3, 

b. SU-30 Trick Access Plan, Proposed Addition prepared for Gabriel Lamanna dated 
April 15, 2024, Sheet 2 of 3, 

c. Details / Notes, Proposed Addition prepared for Gabriel Lamanna dated January 30, 
revised April 15, 2024 Sheet 3 of 3, 

 
Please call if you have any questions or require additional information. 
 
 
Sincerely, 

 
Ralph G. Mastromonaco, PE 
 
Cc: Greg Lamanna 



RESULTS Existing Proposed

STORMWATER REPORT - LAMANNA AUTO BODY
TOWN OF CARMEL, NY

APRIL 12, 2024

NOTE: All flows are reduced.
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TAX MAP #:

266 SHEAR HILL RD MAHOPAC, NY 10541 845-621-4000

ROY A. FREDRIKSEN, PE
 DESIGN   PLANNING  CONSULTING ENGINEER

SITE PLAN AND
DETAILS

DESIGN PLANNING CONSTRUCTION

2 CLARK PLACE, LLC

SECTION: 75.12
     BLOCK: 1

   LOT: 42 

1. Retail sales and service establishments
excluding self-storage warehouse
2. General business and professional
offices
3. Banks and other financial institutions
4. Fully enclosed eating and drinking
establishments
5. Commercial entertainment
establishments
6. Municipal and other government
buildings
7. Existing apartments in mixed-use
structures at the time of passage of this
chapter
8. Multifamily dwellings on waterfront
(See § 156-36.)
9. Wholesale storage and distributive
establishments, including lumberyards
10. Auto sales and showroom
establishments, but not including auto
body repair shops exclusively as
principal uses (See § 156-29.)
11. Fully enclosed establishments for the
sale and repair of machinery and
equipment
12. Theaters and other fully enclosed
commercial entertainment
establishments
13. Funeral homes
14. Retail sales and service establishments
in buildings which existed prior to July
7, 1982, and which contained a retail
sales or service establishment as a
principal use
15. Single-family dwellings
16. Day-care center (See § 156-39.2.)

DISTRICT PRINCIPLE ACCESSORY CONDITIONAL USES

USES ALLOWED BY RIGHT

C
Commercial

1. Parking and loading facilities for
the principal uses (See § 156-42.)
2. Signs (See § 156-41.)
3. (Reserved)
4. Any accessory use allowed by
right in an R District
5. Tents (See § 156-39.1.)
6. Outdoor dining, provided such
outdoor dining is accessory to a
fully enclosed eating or drinking
establishment (See § 156-39.4.)
7. Sidewalk cafes, provided such
outdoor cafe is accessory to a
fully enclosed eating or drinking
establishment (See § 156-39.4.)

1. Elevator office buildings for
professional and general office use
2. Motels
3. Multifamily dwellings for the elderly
(See § 135-39.)
4. Existing service stations and repair
garages (See § 156-30.)
5. Fast-food restaurants (See § 156-31.)
6. Designed shopping centers (See
§ 156-32.)
7. Hotels
8. Fraternal, social, civic or other
semipublic club buildings
9. Houses of worship
10. Public transportation terminal facilities
11. Public utility installations (See
§ 156-37.)
12. Bed-and-breakfast establishment
13. Multifamily dwelling for the elderly
14. Recreation center (See § 156-45.3)

Minimum
Required
Floor Area of
Buildings
(square feet)

Maximum
Permitted
Coverage of
Lot by
Buildings
(percent)

Maximum
Permitted
Floor Area
Ratio

Spaces

Off-Street Parking OffStreet

Loading

Exceptions

Applying to
Principal Buildings

Applying to Accessory
Buildings In

Connection
with
Dwelling

Area
(square
feet)

Width
(feet)

Depth
UntFront Side Rear Front Side Rear Stories Feet Berths

Minimum Required
Lot Dimensions

Minimum Required Yard Dimensions
(See Col. 21.) (feet)

Maximum
Permitted Height
of Buildings
(See Col. 21.)

40,000 200 200 40 25 30 35

40%
for office
building

30%
5,000

(See
schedules in
§ 156-42.)
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75.12-1-44
William Villanova
PO BOX 489
Mahopac, NY 10541

75.44-1-72
Diane Henry
PO BOX 306
Baldwin Place, NY 10505

75.12-1-29
Richard Bereck
13 Mary Ave
Mahopac, NY 10541

75.44-1-68
Filippo Canonaco
50 Longdale Rd
Mahopac, NY 10541

75.12-1-17
Anthony Azadian
14 Mary Ave
Mahopac, NY 10541

75.43-2-10
Melissa Mustafa
15 Indian Ave
Mahopac, NY 10541

75.44-1-69
Joseph Duffy
16 Clark Pl
Mahopac, NY 10541

75.12-1-33
Andre Rytel
16 Ellen Ave
Mahopac, NY 10541

75.12-1-18
Philip Canonaco
50 Longdale Rd
Mahopac, NY 10541

75.12-1-28
Toub Family Irrev Trust
17 Mary Ave
Mahopac, NY 10541

75.44-1-70
18 Clark, LLC
18 Clark Pl
Mahopac, NY 10541

75.43-2-9
Declan Conroy
19 Ellen Ave
Mahopac, NY 10541

75.12-1-41
Mario Carneiro
19 Mary Ave
Mahopac, NY 10541

75.44-1-74
Christopher Paleo
2 Indian Ave
Mahopac, NY 10541

75.44-1-75
Nexhmedin Bicaj
2 Mary Ave
Mahopac, NY 10541

75.12-1-34
Michael Tozzi
20 Ellen Ave
Mahopac, NY 10541

75.12-1-19
Emmy Oliverio
20 Mary Ave
Mahopac, NY 10541

75.12-1-19
Paul Shields
20 Mary Ave
Mahopac, NY 10541

75.44-1-55
Main Old Stone Building Condominium
21 Clark Pl
Mahopac, NY 10541

75.44-1-55.-1
The Giucci Group, LLC
PO BOX 201
Mahopac Falls, NY 10542

75.44-1-55.-2
Link Family Irrev Trust
16 Spring Brook Dr
Mahopac, NY 10541

75.44-1-55.-3
Link Family Irrev Trust
16 Spring Brook Dr
Mahopac, NY 10541

75.44-1-55.-4
RSL Realty Holdings, LLC
21 Clark Place - Unit 4
Mahopac, NY 10541

75.44-1-55.-5
William Brightman
21 Clark Pl Ste 2B
Mahopac, NY 10541

75.44-1-55.-6
David O'Mara
21 Clark Pl
Mahopac, NY 10541

75.12-1-27
Ronald Solis
21 Mary Ave
Mahopac, NY 10541

75.51-1-17
William Ahrens
23 Ellen Ave
Mahopac, NY 10541

75.12-1-35
Keith Hoffman
24 Ellen Ave
Mahopac, NY 10541

75.12-1-20
Anthony Frusciante
24 Mary Ave
Mahopac, NY 10541

75.12-1-26
Rosemarie Sarli
25 Mary Ave
Mahopac, NY 10541

75.12-2-32
Jay Weissberg Berns
255 Buckshollow Rd
Mahopac, NY 10541

75.12-2-33
Richard Sigurjonsson
259 Buckshollow Rd
Mahopac, NY 10541

75.12-2-34
Centesimo North LLC
2 Sheryl Ln
Mahopac, NY 10541

75.12-2-35
Oska Sigurjonsson
269 Buckshollow Rd
Mahopac, NY 10541

75.12-2-36
Shahinur Rahman
1 California St
Hicksville, NY 11801

75.12-2-37
279 Buckshollow Rd., Inc.
23 Memory Ln
Mahopac, NY 10541

75.12-1-36
Zucca Irrevocable Living Trust
28 Ellen Ave
Mahopac, NY 10541

75.12-1-21
Sarli Irrevocable Living Trust
28 Mary Ave
Mahopac, NY 10541

75.51-1-16
Stefan Tovis
29 Ellen Ave
Mahopac, NY 10541

75.12-1-25
Anthony Morano
29 Mary Ave
Mahopac, NY 10541

75.12-1-31
Cassandra Gonzalez
3 Indian Ave
Mahopac, NY 10541

75.12-1-37
Luke Markaj
32 Ellen Ave
Mahopac, NY 10541

75.12-1-24
Natalie Wilson-Ancillotti
33 Mary Ave
Mahopac, NY 10541

75.12-1-38
Shane O'Brien
38 Ellen Ave
Mahopac, NY 10541

75.12-1-39
Malek Zeq
44 Ellen Ave
Mahopac, NY 10541

75.12-1-13
Greco Family Realty, LLC
530 Route 6
Mahopac , NY 10541

75.12-1-14
Milestones Family Realty
21 Griffin Ln
Hopewell Junction, NY 12533

75.12-2-30
Dunwest Associates
30 Virginia Rd
North White Plains, NY 10603

75.12-1-15

540 Rt 6
Mahopac, NY 10541

75.12-2-29
Dunwest Associates
30 Virginia Rd
North White Plains, NY 10603

75.12-1-16
North Lakes Estates Prop Mgmt
483 North Lake Blvd
Mahopac, NY 10541

75.12-2-28
Sky 545 Corp.
14-11 136th St
College Point, NY 11356

75.12-2-27
Pietro & Ana LLC
96 Greenway Terrace South
Mahopac, NY 10541

75.12-2-1
Lupinacci Mazzola Holding Cor
PO BOX 24
Mahopac, NY 10541

75.12-2-31
Dunwest Associates
30 Virginia Rd
North White Plains, NY 10603

75.12-2-26
Downtown Mahopac Properties
23 Ridge Rd
Mahopac, NY 10541

75.12-2-2
Lupinacci Mazzola Holding Cor
PO BOX 24
Mahopac, NY 10541

75.12-2-25
565 Route 6 Partners LLC
565 Rt 6
Mahopac, NY 10541

75.12-2-3
Albano Buildings, LLC
566 Rt 6 & 11 Clarke Pl
Mahopac, NY 10541

75.12-2-24
Nicole Stern
888 Rt 6
Mahopac, NY 10541

75.44-1-54
Five Seventy Two, LLC
590 Commerce St
Thornwood, NY 10594

75.12-2-23
Tydrew Real Estate LLC
575 Route 6
Mahopac, NY 10541

75.12-1-43
Anna Gilmore
25 Sunset Shore Dr
Narragansett, RI 02882

75.12-1-40
Stronghold Acquisitions LLC
324 Eastern Close
Yorktown Heights, NY 10598

75.12-2-42
Rowley Development Corp Inc
c/o Thomson Reuters
PO BOX 460069
Houston, TX 77056

75.12-1-32
Anthony Nanetti
PO BOX 555
Mahopac, NY 10541

75.12-1-30
Jeremiah Sheehan
7 Mary Ave
Mahopac, NY 10541

75.44-1-71
Arianna Ortiz Corsino
7 Senior Ave
Mahopac, NY 10541

75.44-1-73
Richard Miller
8 Indian Ave
Mahopac, NY 10541

75.12-1-23
Mark Hatch
40 Mary Ave
Mahopac, NY 10541

75.12-2-9
Rowley Development Corp Inc
c/o Thomson Reuters
PO BOX 460069
Houston, TX 77056

75.12-2-18
Rowley Development Corp Inc
c/o Thomson Reuters
PO BOX 460069
Houston, TX 77056

               SITE PLAN FOR THE PURPOSE OF
LEGALIZING EXISTING 2 APARTMENTS
LOCATED AT 2 CLARK PL, MAHOPAC, NY

Approval hereby granted this __________ day of _______ 2024.
If building permit is not issued within 12 months from the above date,
this approval becomes null and void.

                                                               Town of Carmel Planning Board
Signed this _________ day of __________, 2024 by

                                                                _________________________
                                                                               Chairman

                                                                _________________________
                                                                                Secretary
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           LEGALIZATION OF TWO EXISTING
APARTMENTS LOCATED AT 2 CLARK
PL. IN MAHOPAC, NY.

3/14/2024

2 CLARK PLACE LLC.

75.12-1-2



VIA FEDERAL EXPRESS 

April 8, 2024 

Planning Board 
Town of Carmel 
60 McAlpin Avenue 
Mahopac, New York 10541 

Attn: Craig Paeprer, Chairman 

RE: Western Bluff Subdivision 
350 West Shore Drive 
Section 66.14, Block 1, Lot 20 

Dear Chairman Paeprer: 

Enclosed please find the following materials relating to the request for an extension of the Final Subdivision 
Approval Resolution of the Planning Board of the Town of Carmel (#23-22) for the Western Bluff 
Subdivision: 

Check #588 in the Amount of $2,500.00 – Extension Fee

Final Subdivision Approval Resolution (#23-22), dated October 12, 2023

The Planning Board granted Final Subdivision Approval for the above-referenced subdivision, which is 
scheduled to expire on April 12, 2024.  We are writing to request a 180-day extension of the Final 
Subdivision Approval. 

At this time, our client is working to satisfy Conditions #2 through #4 regarding the Recreation Fee, 
Performance Bond and Engineering Inspection Fee.  Our client anticipates satisfying all conditions of the 
Final Subdivision Approval. 



Craig Paeprer, Chairman 
April 8, 2024 
Page 2 

We would appreciate the Planning Board’s consideration of our request at their next meeting. 

Sincerely, 

John Kellard, P.E. 
KSCJ Consulting 

JK/dc 

Enclosures 

cc: Tom Kling 
Dominick Santucci 

https://kellardsessionsconsulti.sharepoint.com/sites/Kellard/Project Docs P/CASANTUCCI100/KSC Correspondence/2024-04-08_CASantucci100_Carmel PB_Paeprer_Extension_ltr.docx 

e would appreciate 

cerely,

hn Kellard, P.E.
CJ C lti














