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DRAINAGE REPORT 
Proposed Elderly Housing Development | 343 Clintonville Road | North Haven, Connecticut 
 
October 27, 2020 (Revised December 8, 2020) 
MMI #2709-13 
 
This stormwater drainage report has been prepared in support of a proposed site plan application for the 
343 Clintonville Road elderly housing development in the town of North Haven, Connecticut.  The 
applicant proposes to construct two multistory buildings with 120 residential units total as well as an 
associated clubhouse with outdoor patio.   
 
The ±12.8-acre parcel abuts residential properties to the west, the ACES – Wintergreen Interdistrict 
Magnet School to the north, and the Tuscan Villa development to the east.  The parcel was previously 
zoned as R40 and has recently been approved to be zoned as Elderly Housing (EH).  The parcel is mostly 
wooded north of Waterman's Brook with farmland to the south of the brook along with a farmhouse 
with multiple greenhouses.  The site is moderately sloped from the southeast corner to the north-
northwest. 
 
Access to the new development will be provided by two new entrance drives, one off Clintonville Road to 
the south and one connecting to the Tuscan Villa development to the east.  The new buildings and 
clubhouse will be served by the public water service located in Clintonville Road.  A proposed sanitary 
sewer lateral will be installed to serve the two buildings and clubhouse and will connect to the existing 
sewer service running through the middle of the parcel.  All other utilities such as electric, telephone, 
cable, and gas will be provided by the existing services adjacent to the project site and shall be located 
underground. 
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Figure 1 – 343 Clintonville Road, North Haven, Connecticut 
 

 
 
 

Table 1 – Stormwater Data 
 

Total Parcel Size  12.8 acres 
Existing On-Site Impervious Area 0.4 acres 
Proposed On-Site Impervious Area 3.1 acres 
Soil Types (Hydrologic Soil Group) "A," "B," and "C" 

Existing Land Use Woods, open space, straight row crops, gravel, 
bituminous, and building 

Proposed Land Use Woods, open space, gravel, bituminous, and 
building 

Design Storm for Stormwater Management No increases in peak rates of runoff for the 2-,10-, 
25-, 50-, and 100-year storms. 

Design Storm for Storm Drainage 25-year storm 
Federal Emergency Management Agency  
Special Flood Hazard Areas Not applicable 

Connecticut Department of Energy & 
Environmental Protection Aquifer Protection Areas Not applicable 
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STORMWATER MANAGEMENT APPROACH 
 
The stormwater management system for this site has been designed utilizing Best Management Practices 
(BMPs) to provide water quality management while attenuating the proposed peak-flow rates from the 
development.  The design goal is to provide water quality treatment in accordance with the Connecticut 
Department of Energy & Environmental Protection (CTDEEP) requirements for Water Quality Volume 
(WQV) and prevent increases in the predevelopment runoff rates from the project site.  Existing drainage 
patterns will be maintained to the maximum extent practicable, and a stormwater treatment train is 
proposed including several water quality measures such as catch basins with 2-foot sumps, a 
hydrodynamic separator, riprap energy dissipators, sediment forebays, and retention volume within the 
proposed stormwater management basin.  
 
The proposed project will include one stormwater management basin that is designed to detain the 
proposed stormwater peak discharge rates and provide retention storage to address water quality.  The 
detention basin is designated on the plans as Basin 210. 
  
The computer program entitled Hydraflow Storm Sewers Extension for AutoCAD® Civil 3D® 2019 
by Autodesk, Inc., Version 10.5, was used for designing the proposed storm drainage collection system.  
Storm drainage computations performed include pipe capacity, hydraulic grade line, and gutter flow 
calculations.  The contributing watershed to each individual catch basin inlet was delineated to determine 
drainage area and land coverage.  These values were used to determine the stormwater runoff to each 
inlet using the Rational Method.  The rainfall intensities for the site were obtained from the National 
Oceanic and Atmospheric Administration (NOAA) Atlas 14, Volume 10 Precipitation Frequency Data Server 
(PFDS).  The proposed storm drainage system is designed to provide adequate pipe capacity to convey 
the 25-year storm event. 
 
WATER QUALITY MANAGEMENT 
 
Stormwater runoff from the proposed improvements will be collected by a subsurface pipe and catch basin 
drainage system.  The proposed drainage system will include catch basins with 2-foot sumps to trap 
sediment and debris.  In addition, a proprietary hydrodynamic separator is proposed as part of the main 
storm drainage system that discharges to Basin 210.  The hydrodynamic separator was sized to meet Water 
Quality Flow (WQF) standards from CTDEEP's 2004 Stormwater Quality Manual, which is the peak-flow rate 
associated with the WQV, and sized based on manufacturer's specifications, as recommended in the manual. 
 
The stormwater management basin was sized following recommendations set forth in CTDEEP's 2004 
Stormwater Quality Manual.  The manual (Chapter 7) recommends methods for sizing stormwater 
treatment measures with WQV computations.  The WQV addresses the initial stormwater runoff, also 
commonly referred to as the "first flush" runoff.  The WQV provides adequate volume to store the initial 
1 inch of runoff, which tends to contain the highest concentrations of potential pollutants.  The WQV has 
been provided within the volume of the proposed stormwater management basin below the first outlet 
discharge from the outlet control structure.  All supporting calculations for the volume provided as well as 
WQV computations have been included in the Appendix of this report. 

A sediment forebay is proposed around the proposed drainage pipe that daylights into the stormwater 
management basin, which will improve water quality by trapping floatables as well as filtering coarse 
sediment and other pollutants.  Riprap splash pads will dissipate the potential erosive velocity of 
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stormwater entering the basin as well as trap sediment.  The sediment forebay will contain the deposited 
sediment within a small area of the basin and allow for maintenance accessibility. 
 
HYDROLOGIC ANALYSIS 
 
A hydrologic analysis was conducted to analyze the predevelopment and post-development peak-flow rates 
from the site.  Four analysis points consisting of four existing subwatersheds were chosen based on the fact 
that each area receives stormwater runoff from a portion of the project.  Analysis Point A was created to 
analyze the portion of the site draining toward the western property boundary.  Analysis Point B analyzes 
the portion of the site draining to the existing wetlands north of the proposed site.  Analysis Point C 
analyzes the relatively small area that drains south toward Clintonville Road.  Analysis Point D analyzes the 
portion of the site that drains to the eastern property.  The total combined watershed area delineated is 
approximately 7.7 acres under both existing and proposed conditions.  
 
The method of predicting the surface water runoff rates utilized in this analysis was a computer program 
entitled Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2019 by Autodesk, Inc., Version 2020.  
The Hydrographs program is a computer model that utilizes the methodologies set forth in the 
Technical Release No. 55 (TR-55) manual and the Technical Release No. 20 (TR-20) computer model, 
originally developed by the United States Department of Agriculture – Natural Resources Conservation 
Service (USDA-NRCS).  The Hydrographs computer modeling program is primarily used for conducting 
hydrology studies such as this one. 
 
The Hydrographs computer program forecasts the rate of surface water runoff based upon several factors.  
The input data includes information on land use, hydrologic soil type, vegetation, contributing watershed 
area, time of concentration, rainfall data, storage volumes, and the hydraulic capacity of structures.  The 
computer model predicts the amount of runoff as a function of time, with the ability to include the 
attenuation effect due to dams, lakes, large wetlands, floodplains, and the stormwater management basin.  
The input data for rainfalls with statistical recurrence frequencies of 2, 10, 25, 50, and 100 years was 
obtained from the NOAA Atlas 14, Volume 10 database.  The corresponding rainfall totals are listed below. 
 

Storm Frequency Rainfall (inches) 
2-year 
10-year 

3.48 
5.36 

25-year 6.54 
50-year 7.41 
100-year 8.36 

 
Land use for the site under existing and proposed conditions was determined from field survey and aerial 
photogrammetry.  Land use types used in the analysis included woods, grassed or open space, building, 
impervious (paved) cover, gravel, and agriculture.  Soil types in the watershed were determined from the 
CTDEEP Geographic Information System (GIS) database of the USDA-NRCS soil survey for New Haven 
County, Connecticut.  For the analysis, the site was determined to contain hydrologic soil types "A," "B," 
and "C" as classified by USDA-NRCS.  The different land uses and soil types were utilized to determine 
composite runoff Curve Numbers (CN) for each subwatershed.  The time of concentration (Tc) was 
estimated for each subwatershed using the TR-55 methodology that was computed by summing all travel 
times through the watershed as sheet flow, shallow concentrated flow, and channel flow.   
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The existing conditions were modeled with the Hydrographs program to determine the peak-flow rates for 
the various storm events at each analysis point.  A revised model was developed incorporating the 
proposed site conditions; the flows obtained with the revised model were then compared to the results of 
the existing conditions model.  Peak-flow rates from the project site were controlled by the storage 
volume provided within the stormwater basin and the hydraulic capacity of the outlet control structure.  
Stormwater Management Basin 210 has been designed to provide a minimum of 1 foot of freeboard to 
the top of the embankment during the 100-year storm event.  The following peak rates of runoff were 
obtained from the Hydrographs hydrology results: 
 

Analysis Point A – Western Property Boundary – West 
 Peak Runoff Rate (cubic feet per second) 

Storm Frequency (years) 2 10 25 50 100 
Existing Conditions 0.43 1.74 2.79 3.64 4.61 
Proposed Conditions 0.01 0.19 0.59 1.04 1.62 

 
Analysis Point B – Existing Wetland Boundary – North 

 Peak Runoff Rate (cubic feet per second) 
Storm Frequency (years) 2 10 25 50 100 
Existing Conditions 0.52 3.85 7.05 9.76 12.94 
Proposed Conditions 0.25 1.58 3.01 4.68 10.65 

 
Detention Basin 210* 

 Water Surface Elevation (feet) 
Storm Frequency (years) 2 10 25 50 100 
Proposed Conditions 58.17 59.33 60.03 60.43 60.71 

*Top of basin berm elevation at 62.0 feet 
 

Analysis Point C – Clintonville Road – Southeast 
 Peak Runoff Rate (cubic feet per second) 

Storm Frequency (years) 2 10 25 50 100 
Existing Conditions 0.00 0.00 0.01 0.02 0.04 
Proposed Conditions 0.00 0.04 0.09 0.13 0.18 

 
Analysis Point D – Eastern Property Boundary – East 

 Peak Runoff Rate (cubic feet per second) 
Storm Frequency (years) 2 10 25 50 100 
Existing Conditions 0.00 0.00 0.00 0.00 0.01 
Proposed Conditions 0.00 0.00 0.00 0.00 0.01 
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CONCLUSION 
 
The results of the hydrologic analysis demonstrate that there will be no increases in peak-flow rates from 
the proposed development at all but one point of analysis.  The increase in peak flow for point of 
analysis C is the result of a proposed sidewalk connecting to the adjacent sidewalk in the right-of-way.  
This relatively small increase in peak flow to the analysis point is negligible and does not pose any 
negative downstream impact.  The overall decrease in peak flows was achieved for the storm events 
modeled through a planned stormwater management system with detention provided in the proposed 
stormwater/water quality basin.   
 
The proposed development will introduce a new stormwater treatment train consisting of several water 
quality measures such as catch basins with 2-foot sumps, a hydrodynamic separator, riprap energy 
dissipators, sediment forebay, and retention volume within the proposed stormwater/water quality basin.  
A hydrodynamic separator will be employed in the main storm drainage system that discharges to the 
stormwater basin (Basin 210) to enhance sediment removal.  Furthermore, the sediment forebay will filter 
coarse sediment prior to stormwater runoff entering the detention basin.  The CTDEEP WQV has been 
provided within the retention storage in the proposed stormwater/water quality basin. 
 
All supporting documentation and stormwater-related computations are attached to this report along 
with the Hydraflow Hydrographs model results for stormwater management and the Hydraflow Storm 
Sewers model results for the proposed storm drainage system.  Illustrative watershed maps for both 
existing and proposed conditions are also attached to this report.  
 
Attachments 
 

Attachment A – United States Geological Survey Location Map 
Attachment B – Natural Resources Conservation Service Hydrologic Soil Group Map 
Attachment C – Storm Drainage Computations 
Attachment D – Water Quality Computations 
Attachment E – Hydrologic Analysis – Input Computations 
Attachment F – Hydrologic Analysis – Computer Model Results 
Attachment G – Watershed Maps 

 
2709-13-d820-rpt.docx 
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ATTACHMENT A 
UNITED STATES GEOLOGICAL SURVEY LOCATION MAP 
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ATTACHMENT B 
NATURAL RESOURCES CONSERVATION SERVICE HYDROLOGIC SOIL GROUP MAP 

 
 
 
 
  



Hydrologic Soil Group—State of Connecticut

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/26/2020
Page 1 of 4
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Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:12,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

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

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

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

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

Soil Survey Area: State of Connecticut
Survey Area Data: Version 20, Jun 9, 2020

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

Date(s) aerial images were photographed: Jun 27, 2014—Jul 
22, 2014

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group

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

12 Raypol silt loam C/D 10.2 28.0%

37C Manchester gravelly 
sandy loam, 3 to 15 
percent slopes

A 19.6 54.2%

77C Cheshire-Holyoke 
complex, 3 to 15 
percent slopes, very 
rocky

B 0.8 2.2%

77D Cheshire-Holyoke 
complex, 15 to 35 
percent slopes, very 
rocky

B 2.2 6.0%

308 Udorthents, smoothed C 3.5 9.6%

Totals for Area of Interest 36.2 100.0%

Hydrologic Soil Group—State of Connecticut

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/26/2020
Page 3 of 4



Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—State of Connecticut

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/26/2020
Page 4 of 4
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STORM DRAINAGE COMPUTATIONS 

 
 
  



Project: By: KVN Date: Rev.1/08/21
Location: Checked: Date:

Basin Name

Impervious 
Area        
C=0.9        
(sf)

Grassed 
Area        
C=0.3       
(sf)

Wooded 
Area       
C=0.2      

(sf)

Total Area  
(sf)

Total Area 
(ac)

Weighted 
C

Tc to Inlet 
(min)

CCB 2 9,400 6,143 696 16,239 0.37 0.64 10.0
CCB 6 6,316 175 0 6,491 0.15 0.88 5.0
CCB 7 11,000 2,363 0 13,363 0.31 0.79 5.0
CCB 8 13,588 6,735 0 20,323 0.47 0.70 5.0
CCB 9 6,633 9,257 0 15,890 0.36 0.55 10.0

CCB 10 5,926 4,939 0 10,865 0.25 0.63 10.0
CCB 11 1,909 0 0 1,909 0.04 0.90 5.0
CCB 12 1,631 0 0 1,631 0.04 0.90 5.0
CCB 13 5,716 14,015 6463 26,194 0.60 0.41 15.9
CCB 14 6,125 4,390 0 10,515 0.24 0.65 5.0
AD 15 0 3,066 0 3,066 0.07 0.30 5.0
AD 16 0 1,792 0 1,792 0.04 0.30 5.0

CCB 17 991 375 0 1,366 0.03 0.74 5.0
AD 18 1,700 124 0 1,824 0.04 0.86 5.0
AD 19 3,481 607 0 4,088 0.09 0.81 5.0
AD 20 2,592 466 0 3,058 0.07 0.81 5.0

Q = C x I x A, Where:
C = Runoff Coefficient
I = Rainfall Intensity (in/hr) => Tc = 5 min => i= 9.22 in/hr (25-year storm)
A = Area (acres)
Q = Flow (cfs)

C 0.90 0.90 0.90
I 9.22 9.22 9.22
A 0.54 0.54 0.08
Q 4.48 4.48 0.65

BLD TO 
AD19

BLD TO    
CCB 9

BLD TO     
AD 15

Rational Method Individual Basin Calculations
Prop. Elderly Housing Development
North Haven, CT (MMI#:2709-13)

System 210

Milone & MacBroom Inc.





















                 Outlet Protection Calculations

Project: 343 Clintonville Road (MMI: 2709-13) By: KVN Date:
Location: North Haven, Connecticut Checked: Date:
Outlet I.D. FES 1

*Based on Connecticut DOT Drainage Manual, Section 11.13

Description:
Preformed Scour Hole at FES 1

Design Criteria (25-yr Storm Event):
Q (cfs) = 18.99 Rp (ft)= 2
D (in) = 24 Sp (ft) = 2
V (fps) = 6.05 Tw (ft)= 4.03

Q= Flow rate at discharge point in cubic feet per second (cfs)
D= Outlet pipe diameter (in)
V= Flow velocity at discharge point (ft/s)
Rp= Maximum inside pipe rise (ft)
Sp= inside diametere for circular sections of maximum inside pipe span for non-circular sections (ft)
Tw= Tailwater depth (ft)

Based on Table 11.13.1, A Preformed Scour Hole  is used One Half Pipe Rise Depression (Type 1)

Rip Rap Stone Size:
D50 Computed (in) Rip Rap Specification D50 Stone Size Required
0.7 Modified 5 inches

Preformed Scour Hole Dimensions:
F = 0.5(Rp) = 1 ft
C = 3.0(Sp)+6.0(F) = 12 ft
B = 2.0(Sp)+6.0(F) = 10 ft
d (Depth of Stone ) = 12 inches

    

01/08/21



Level Spreader Design

Level Spreader 210
Broad Crest Elevation (ft) 56.00
Length (ft) 20
Discharge Coefficient 3.2
Elevation Increment 0.02
Q-100 year (cfs) 9.25 (DET 210 Discharge)

Elevation (Feet)
Weir Discharge 

(cfs)
Area

(sf)
Velocity

(fps)
56.00 0.00 0.00 0.00
56.02 0.18 0.40 0.45
56.04 0.51 0.80 0.64
56.06 0.94 1.20 0.78
56.08 1.45 1.60 0.91
56.10 2.02 2.00 1.01
56.12 2.66 2.40 1.11
56.14 3.35 2.80 1.20
56.16 4.10 3.20 1.28
56.18 4.89 3.60 1.36
56.20 5.72 4.00 1.43
56.22 6.60 4.40 1.50
56.24 7.52 4.80 1.57
56.26 8.48 5.20 1.63
56.28 9.48 5.60 1.69

Proposed Elderly Housing Development
North Haven, CT

December 8, 2020
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ATTACHMENT D 
WATER QUALITY COMPUTATIONS 

 
 
 
 
 
 
  



STORMWATER QUALITY CALCULATIONS:
Water Quality Volume

Basin Total  Impervious Percent Volumetric WQV Total Volume Total Volume

ID Area (ac.) Area (ac.) Impervious Runoff Coeff., R (ac-ft) Required (ac-ft) Provided (ac-ft)

DET 210 5.020 2.984 59% 0.58 0.245 0.245 0.254

Where: WQV = Water Quality Volume in acre-feet
A = Contributing Area in acres
R = 0.05 + 0.009 ( I )
I = Site Imperviousness as percent

WQV =
(1.0 inches) x A x R

12

Proposed Elderly Housing (MMI#2709-13)
CR-WtrQuality_03.xls Page 1 of 1

Milone & MacBroom, Inc.
Rev. December 8, 2020



STORMWATER QUALITY CALCULATIONS
Total Storage Volume Provided

Detention Basin 110:

Elevation Surface Area Volume Volume Cumulative Volume
(ft) (ft2) (ft3) (ac-ft) (ac-ft)

56.0 4,392 0.0 0.000 0.000
57.0 5,850 5,121.0 0.118 0.118
57.9 7,384 5,955.3 0.137 0.254

Proposed Elderly Housing (MMI#2709-13)
CR-WtrQuality_03.xls Page 1 of 1

Milone & MacBroom, Inc.
October 27, 2020



 
 
WATER QUALITY CDS UNIT DESIGN  
Proposed Elderly Housing Development 
343 Clintonville Road, North Haven, CT (2709-13) 
Rev. December 8, 2020 

 

The following depicts sizing for the proposed stormwater treatment device (Contech CDS 
Unit) used to remove total suspended solids and other pollutants prior to discharge into 
the detention basin.  Computations and supportive documentation have been included 
within the Engineering Report. 
 
CDS Unit (MH 2) 

WQF = 2.31 cubic feet per second, cfs 
 
Model:  CDS2025-5 (5’ MH Diameter)  
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 Project 2709-13

 Made By: KVN
 Date: 12/8/2020
 Chkd by:
 Date:

MH 2 (CDS UNIT)

Contributing 
Basins

Wooded 
Area 

(acres)

Grass 
Area 

(acres)

Imperv. 
Area 

(acres)
Total Area 

(acres)
Total 0.2 1.35 2.86 4.37

Table 4.1: WQV = (P)(Rv)(A)/12 = 0.233 acre-feet
Where:
I = % of Impervious Cover = 65%
Rv = volumetric runoff coeff. 0.05 + 0.009(I) = 0.639
P = design precipitation (1.0" for water quality storm) = 1 inch
A = site area (acres) = 4.37 acres = 0.0068 miles2

Q = runoff depth (in watershed inches) = [WQV(acrefeet)]*[12(inches/foot)]/drainage area (acres)
 Q = 0.639

CN = 1000 / [10+ 5P + 10Q -10(Q2 + 1.25QP)0.5] = 96
Where:
Q = runoff depth (in watershed inches)

tc = 0.278 hours
Type III Rainfall Distribution:
From Table 4-1, Ia = 0.083 Ia/P = 0.083

From Exhibit 4-III, qu = 530 csm/in.

WQF = (qu)(A)(Q) = 2.31 cfs
(TR-55)

MILONE AND MACBROOM, INC.
COMPUTATION SHEET

Subject: Proposed Elderly Housing Development                             
343 Clintonville Road, North Haven, CT

(TR-55)

WATER QUALITY FLOW Page 1 of 1
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ENGINEERED SOLUTIONS

Hydrodynamic Separation 
Southern New England



Your Contech Team
Contech is the leader in stormwater solutions, 
helping engineers, contractors and owners with 
infrastructure and land development projects 
throughout North America.

With our responsive team of stormwater experts, 
local regulatory expertise and flexible solutions, 
Contech is the trusted partner you can count on for 
stormwater management solutions.

The experts you need to 
 solve your stormwater challenges

STORMWATER  
CONSULTANT
It’s my job to recommend  
the best solution to meet  
permitting requirements.

STORMWATER  
DESIGN ENGINEER
I work with consultants to design 
the best approved solution to 
meet your project’s needs.

REGULATORY MANAGER
I understand the local stormwater  
regulations and what solutions  
will be approved.

SALES ENGINEER
I make sure our solutions  
meet the needs of the contractor 
during construction.

 Contech is your partner in stormwater management solutions



Your Contech Team

 Contech is your partner in stormwater management solutions ENGINEERED SOLUTIONS

HDS systems play a vital role in protecting our waterways by 
removing high levels of sediment, trash, debris, and hydrocarbons 
from stormwater runoff.

Frequently used as end-of-pipe solutions, they are also used to 
provide stormwater quality treatment in places where space is 
limited. 

HDS systems capture and retain a variety of stormwater pollutants 
and are very easy to maintain. These two key benefits have resulted 
in new uses for HDS technologies, such as pretreating detention, Low 
Impact Development, and green infrastructure practices, as well as 
other land-based stormwater treatment systems.

Utilize high-performance 
hydrodynamic separation to 
effectively remove finer sediment, 
oil and grease, and floating and 
sinking debris.

Removing Pollutants using 
Hydrodynamic Separation



Cascade Separator™

 Setting new standards in Stormwater Treatment

Advanced Sediment Capture Technology ...

The Cascade Separator™ is the newest innovation in 
stormwater treatment from Contech.  The Cascade Separator 
was developed by Contech’s stormwater experts using 
advanced modeling tools and Contech’s industry leading 
stormwater laboratory.  

This innovative hydrodynamic separator excels at sediment 
capture and retention while also removing hydrocarbons, 
trash, and debris from stormwater runoff. What makes the 
Cascade Separator unique is the use of opposing vortices 
that enhance particle settling and a unique skirt design that 
allows for sediment transport into the sump while reducing 
turbulence and resuspension of previously captured 
material. These two factors allow the Cascade Separator 
to treat high flow rates in a small footprint, resulting in an 
efficient and economical solution for any site.

The Cascade Separator™ System

CASCADE MAINTENANCE

Cascade provides unobstructed access to stored 

pollutants, making it easy to maintain using a vacuum 

truck, with no requirement to enter the unit.

SELECT CASCADE APPROVALS

• New Jersey Department of Environmental 

Protection Certification (NJDEP)

FEATURE BENEFIT

Unique skirt design & opposing 
vortices

Superior TSS removal; reduced 
system size and costs

Inlet area accepts wide range of 
inlet pipe angles Design and installation flexibility 

Accepts multiple inlet pipes Eliminates the need for separate 
junction structure

Grate inlet option Eliminates the need for a separate 
grate inlet structure

Internal bypass Eliminates the need for a separate 
bypass structure

Clear access to sump and stored 
pollutants Fast, easy maintenance

Learn More:  
www.ContechES.com/cascade

SOLID COVER 
OR GRATE 
INLET

CENTER CHAMBER

FLUMES

OUTLET CHANNEL

OUTLET DECK

OUTLET WINDOW

DRAIN DOWN 
PIPE

OUTLET PIPE

MULTIPLE 
INLETS

CENTER 
CYLINDER

SLANTED 
SKIRT

SUMP

INLET 
CHAMBER



CDS®

 Setting new standards in Stormwater Treatment ENGINEERED SOLUTIONS

SELECT CDS APPROVALS

• Washington Department of Ecology (GULD) 

– Pretreatment

• New Jersey Department of Environmental 

Protection Certification (NJDEP)

• Canadian Environmental Technology 

Verification (ETV)

• MASTEP

• Connecticut DOT

FEATURE BENEFIT

Unique flow path and isolated 
storage sump

Excellent TSS capture and 
retention

Captures and retains 100% of
floatables and neutrally buoyant
debris 2.4 MM or larger

Superior trash removal

Self-cleaning screen Ease of maintenance

Inline, offline, multiple inlet 
pipes, grate inlet, and drop inlet 
configurations available

Design flexibility

Internal bypass Eliminates the need for additional
structures

Clear access to sump and stored
pollutants Fast, easy maintenance

Superior TSS and Trash Removal ...

The CDS is a hybrid technology that uses a combination of 
swirl concentration and indirect screening to separate and  
trap sediment, trash, debris, and hydrocarbons from 
stormwater runoff. 

At the heart of the CDS system is a unique screening 
technology used to capture and retain sediment. The screen 
face is louvered so that it is smooth in the downstream 
direction. The effect created is called “Continuous Deflective 
Separation.” The power of the incoming flow is harnessed to 
continually shear debris off the screen and to direct trash and 
sediment toward the center of the separation cylinder. This 
results in a screen that is self-cleaning and provides 100% 
removal of floatables and neutrally buoyant material debris  
2.4 mm or larger, without blinding.

The CDS® System

Learn More:  
www.ContechES.com/cds

CLEAN OUT  
(MAY BE REQUIRED)

INLET FLUME

OUTLET

SOLID COVER OR 
GRATE INLET

CREST OF BYPASS WIER 
(ONE EACH SIDE)

SUMP STORAGE

OIL BAFFLE

INLET  
(MULTIPLE PIPES POSSIBLE)

DEFLECTION PAN, 
3-SIDED (GRATE INLET 

DESIGN)

SEPARATION 
CYLINDER

TREATMENT 
SCREEN

SEPARATION 
SLAB

The CDS system has been accepted and used extensively  
in all New England states for over 20 years  

       with thousands of installations.



Vortechs® 

Stormwater Treatment in a  
Shallow Footprint  .... 

Vortechs combines swirl concentration and flow 
controls into a single treatment unit that captures and 
retains trash, debris, sediment, and hydrocarbons from 
stormwater runoff.

The Vortechs system’s large swirl chamber and 
flow controls work together to create a low energy 
environment, ideal for capturing and retaining particles 
down to 50 microns. 

Vortechs is the ideal solution for sites with high 
groundwater, bedrock, utility conflicts, or sites with a 
large volume runoff.

The Vortechs System is approved by the Washington 
Department of Ecology (GULD) - Pretreatment.

FEATURE BENEFIT

Large swirl chamber Fine particle removal down to 50 microns

Shallow profile – Typical depth below pipe 
invert is only 3 feet. Can be used on sites with high groundwater, bedrock, or utility conflicts

Unobstructed access to stored pollutants Fast, easy maintenance

The Vortechs® System

 The ideal solution for sites with high groundwater

Learn More:  
www.ContechES.com/vortechs

SELECT VORTECHS APPROVALS

• Washington Department of Ecology 
(GULD) – Pretreatment

• MASTEP

• Connecticut DOT

The Vortechs System was developed in New England and 
has been used extensively in the region for over 20 years.

FLOATABLES BAFFLE WALLFLOATABLES 
CHAMBER

LOW FLOW CONTROL

OUTLET CHAMBER

SWIRL CHAMBER
HIGH FLOW CONTROL

INLET PIPE

OUTLET PIPE



Stormceptor® STC

ENGINEERED SOLUTIONSENGINEERED SOLUTIONS The ideal solution for sites with high groundwater
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800-338-1122         513-645-7000         513-645-7993 FAX

9025 Centre Pointe Dr., Suite 400,  West Chester, OH 45069
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GENERAL NOTES
1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.
2. FOR SITE SPECIFIC DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHT, PLEASE CONTACT YOUR CONTECH ENGINEERED

SOLUTIONS LLC REPRESENTATIVE.  www.ContechES.com
3. STORMCEPTOR WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS

DRAWING. CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.
4. STORMCEPTOR STRUCTURE SHALL MEET AASHTO HS20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 2' [610], AND GROUNDWATER

ELEVATION AT, OR BELOW, THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.
CASTINGS SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.

5. STORMCEPTOR STRUCTURE SHALL BE PRECAST CONCRETE CONFORMING TO ASTM C478 AND AASHTO LOAD FACTOR DESIGN METHOD.
6. ALTERNATE UNITS ARE SHOWN IN MILLIMETERS [mm].

INSTALLATION NOTES
A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE

SPECIFIED BY ENGINEER OF RECORD.
B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE STORMCEPTOR MANHOLE

STRUCTURE.
C. CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS AND ASSEMBLE STRUCTURE.
D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT INLET AND OUTLET PIPE(S).  MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.  ALL PIPE

CENTERLINES TO MATCH PIPE OPENING CENTERLINES.
E. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT MINIMUM.  IT IS

SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.

SITE SPECIFIC
DATA REQUIREMENTS

STRUCTURE ID
WATER QUALITY FLOW RATE (cfs [L/s])
PEAK FLOW RATE (cfs [L/s])
RETURN PERIOD OF PEAK FLOW (yrs)
RIM ELEVATION

PIPE DATA: INVERT MATERIAL DIAMETER
INLET PIPE 1
INLET PIPE 2
OUTLET PIPE

NOTES / SPECIAL REQUIREMENTS:

FOR PATENT INFORMATION, GO TO www.ContechES.com/IP

STORMCEPTOR DESIGN NOTES

THE STANDARD STC6000 CONFIGURATION IS SHOWN.

Stormceptor STC is the recognized leader in stormwater 
treatment, offering a range of versatile treatment 
systems that effectively remove pollutants from 
stormwater and snowmelt runoff. Stormceptor is flexibly 
designed to protect waterways from hazardous material 
spills and stormwater pollution, including suspended 
sediment, free oils, and other pollutants that attach to 
particles, no matter how fierce the storm.

Stormceptor’s scour prevention technology ensures 
pollutants are captured and contained during all rainfall 
events.

Ideal uses

• Sediment (TSS) removal

• Spill control

• Debris and small floatables capture

• Pretreatment for filtration, detention/retention 
systems, ponds, wetlands, Low Impact Development 
(LID), green infrastructure, and water-sensitive urban 
design

Proven performance

With more than 20 years of industry experience, 
Stormceptor has been performance tested and verified 
by some of the most stringent technology evaluation 
programs in North America. 

• NJCAT

• Washington Ecology to Washington Department of 
Ecology (GULD) – Pretreatment

• EN858 Class 2

Stormceptor® STC

Learn More: 
www.ContechES.com/stormceptor

With over 40,000 units operating worldwide, Stormceptor  
  performs and protects every day, in every storm.

FEATURE BENEFIT

Patented scour prevention 
technology

Superior pollutant removal and 
retention

Can take the place of a 
conventional junction or inlet 
structure

Eliminates the need for 
additional structures

Minimal drop between inlet and 
outlet Site flexibility

Multiple inlets can connect to a 
single unit Design flexibility

3rd party tested and verified 
performance (Sediment & Oil)

Eliminates the need for a 
separate bypass structure

CLEAN OUT 
(REQUIRED)

INLET (MULTIPLE 
PIPES POSSIBLE)

WEIR

ORIFICE PLATE

SEDIMENT 
STORAGE

DROP TEE

SAFETY 
GRATE

OUTLET

OIL 
INSPECTION 
PIPE



Get social with us:

800-338-1122 | www.ContechES.com

NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS A WARRANTY. APPLICATIONS 
SUGGESTED HEREIN ARE DESCRIBED ONLY TO HELP READERS MAKE THEIR OWN EVALUATIONS 
AND DECISIONS, AND ARE NEITHER GUARANTEES NOR WARRANTIES OF SUITABILITY FOR ANY 
APPLICATION. CONTECH MAKES NO WARRANTY WHATSOEVER, EXPRESS OR IMPLIED, RELATED 
TO THE APPLICATIONS, MATERIALS, COATINGS, OR PRODUCTS DISCUSSED HEREIN. ALL IMPLIED 
WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED WARRANTIES OF FITNESS FOR ANY 
PARTICULAR PURPOSE ARE DISCLAIMED BY CONTECH. SEE CONTECH’S CONDITIONS OF SALE 
(AVAILABLE AT WWW.CONTECHES.COM/COS) FOR MORE INFORMATION.

© 2019 Contech Engineered Solutions LLC, a QUIKRETE Company All Rights Reserved. Printed in the USA.)

Revision 10/19

ENGINEERED SOLUTIONS

STORMWATER  
SOLUTIONS

PIPE 
SOLUTIONS

STRUCTURES 
SOLUTIONS

CASCADE

Model
Treatment Rate  

(cfs)
Sediment Capacity1 

(CF)

CS-4 2.00 19

CS-5 3.50 29

CS-6 5.60 42

CS-8 12.00 75

CS-10 18.00 118

CDS

Model
Treatment Rate²  

(cfs)
Sediment Capacity1 

(CF)

1515-3 1.00 14

2015-4 1.40 25

2015-5 1.40 39

2015-6 1.40 57

2020-5 2.20 39

2020-6 2.20 57

2025-5 3.20 39

2025-6 3.20 57

3020-6 3.90 57

3025-6 5.00 57

3030-6 5.70 57

3035-6 6.50 57

4030-8 7.50 151

4040-8 9.50 151

VORTECHS

Model
Treatment Rate  

(cfs)
Sediment Capacity3 

(CF)

1000 1.60 16

2000 2.80 32

3000 4.50 49

4000 6.00 65

5000 8.50 86

7000 11.00 108

9000 14.00 130

11000 17.5 151

16000 25 192

STORMCEPTOR STC

Model
Treatment Rate  

(cfs)
Sediment Capacity1 

(CF)

STC 450i 0.40 46

STC 900 0.89 89

STC 2400 1.58 205

STC 4800 2.47 543

STC 7200 3.56 839

STC 11000 4.94 1086

STC 16000 7.12 1677

1  Additional sediment storage capacity available – Check with your local representative for information.
2  Treatment Capacity is based on laboratory testing using OK-110 (average D50 particle size of approximately 100 microns) and a 2400 micron screen.
3  Maintenance recommended when sediment depth has accumulated to within 12-18 inches of the dry weather water surface elevation.

Product Flow Rates
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8/26/2020 Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=41.3925&lon=-72.8368&data=depth&units=english&series=pds 1/4

NOAA Atlas 14, Volume 10, Version 3 
Location name: North Haven, Connecticut, USA* 

Latitude: 41.3925°, Longitude: -72.8368° 
Elevation: 70.55 ft**

* source: ESRI Maps 
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.343
(0.269‑0.426)

0.415
(0.325‑0.517)

0.534
(0.416‑0.665)

0.632
(0.490‑0.794)

0.768
(0.576‑1.01)

0.869
(0.639‑1.17)

0.976
(0.696‑1.37)

1.10
(0.739‑1.57)

1.27
(0.824‑1.89)

1.42
(0.896‑2.15)

10-min 0.486
(0.380‑0.603)

0.588
(0.460‑0.732)

0.756
(0.590‑0.943)

0.895
(0.693‑1.12)

1.09
(0.816‑1.43)

1.23
(0.904‑1.66)

1.38
(0.987‑1.94)

1.56
(1.05‑2.23)

1.80
(1.17‑2.68)

2.01
(1.27‑3.04)

15-min 0.571
(0.448‑0.710)

0.692
(0.542‑0.861)

0.890
(0.694‑1.11)

1.05
(0.817‑1.32)

1.28
(0.960‑1.68)

1.45
(1.07‑1.95)

1.63
(1.16‑2.28)

1.83
(1.23‑2.62)

2.12
(1.38‑3.15)

2.36
(1.49‑3.58)

30-min 0.792
(0.620‑0.984)

0.958
(0.749‑1.19)

1.23
(0.958‑1.53)

1.45
(1.13‑1.83)

1.76
(1.32‑2.32)

2.00
(1.47‑2.69)

2.24
(1.60‑3.14)

2.52
(1.70‑3.61)

2.92
(1.89‑4.34)

3.25
(2.06‑4.93)

60-min 1.01
(0.793‑1.26)

1.22
(0.957‑1.52)

1.57
(1.22‑1.96)

1.85
(1.44‑2.33)

2.25
(1.69‑2.96)

2.54
(1.87‑3.42)

2.85
(2.04‑4.00)

3.21
(2.16‑4.59)

3.72
(2.41‑5.52)

4.14
(2.62‑6.28)

2-hr 1.33
(1.05‑1.64)

1.60
(1.26‑1.97)

2.03
(1.60‑2.52)

2.40
(1.87‑2.99)

2.89
(2.19‑3.79)

3.27
(2.42‑4.37)

3.66
(2.63‑5.11)

4.12
(2.79‑5.87)

4.80
(3.12‑7.08)

5.36
(3.40‑8.08)

3-hr 1.54
(1.22‑1.90)

1.85
(1.47‑2.28)

2.35
(1.86‑2.90)

2.77
(2.17‑3.44)

3.34
(2.54‑4.36)

3.77
(2.80‑5.03)

4.23
(3.05‑5.88)

4.76
(3.23‑6.75)

5.56
(3.62‑8.17)

6.22
(3.96‑9.34)

6-hr 1.96
(1.57‑2.39)

2.35
(1.88‑2.87)

2.99
(2.38‑3.67)

3.52
(2.78‑4.35)

4.26
(3.25‑5.51)

4.80
(3.59‑6.37)

5.38
(3.91‑7.45)

6.07
(4.14‑8.55)

7.11
(4.65‑10.4)

7.98
(5.09‑11.9)

12-hr 2.42
(1.95‑2.94)

2.93
(2.35‑3.55)

3.74
(3.00‑4.56)

4.42
(3.52‑5.42)

5.36
(4.12‑6.90)

6.05
(4.56‑7.98)

6.80
(4.97‑9.35)

7.69
(5.26‑10.8)

9.02
(5.92‑13.1)

10.2
(6.50‑15.0)

24-hr 2.85
(2.31‑3.42)

3.48
(2.82‑4.19)

4.51
(3.64‑5.45)

5.36
(4.30‑6.52)

6.54
(5.07‑8.38)

7.41
(5.63‑9.74)

8.36
(6.17‑11.5)

9.52
(6.54‑13.2)

11.3
(7.43‑16.3)

12.8
(8.23‑18.9)

2-day 3.19
(2.61‑3.81)

3.97
(3.24‑4.74)

5.23
(4.25‑6.28)

6.28
(5.07‑7.59)

7.73
(6.04‑9.87)

8.79
(6.73‑11.5)

9.96
(7.43‑13.7)

11.4
(7.88‑15.8)

13.8
(9.11‑19.8)

15.9
(10.2‑23.2)

3-day 3.46
(2.84‑4.12)

4.32
(3.54‑5.14)

5.71
(4.66‑6.82)

6.86
(5.57‑8.25)

8.46
(6.64‑10.8)

9.62
(7.40‑12.6)

10.9
(8.18‑15.0)

12.6
(8.67‑17.3)

15.2
(10.0‑21.7)

17.5
(11.3‑25.5)

4-day 3.72
(3.06‑4.41)

4.62
(3.80‑5.49)

6.10
(5.00‑7.27)

7.32
(5.96‑8.78)

9.01
(7.10‑11.4)

10.2
(7.90‑13.3)

11.6
(8.72‑15.9)

13.4
(9.24‑18.3)

16.1
(10.7‑22.9)

18.6
(12.0‑26.9)

7-day 4.43
(3.67‑5.22)

5.43
(4.49‑6.41)

7.06
(5.82‑8.36)

8.41
(6.89‑10.0)

10.3
(8.12‑12.9)

11.6
(9.01‑15.0)

13.1
(9.88‑17.8)

15.0
(10.4‑20.5)

18.0
(11.9‑25.4)

20.5
(13.3‑29.6)

10-day 5.14
(4.27‑6.03)

6.19
(5.14‑7.27)

7.90
(6.54‑9.33)

9.32
(7.66‑11.1)

11.3
(8.94‑14.1)

12.7
(9.87‑16.3)

14.3
(10.7‑19.2)

16.2
(11.3‑22.0)

19.2
(12.8‑27.0)

21.7
(14.1‑31.1)

20-day 7.32
(6.14‑8.54)

8.45
(7.08‑9.87)

10.3
(8.59‑12.1)

11.8
(9.80‑13.9)

13.9
(11.1‑17.2)

15.5
(12.0‑19.6)

17.2
(12.9‑22.5)

19.1
(13.4‑25.7)

21.8
(14.6‑30.4)

24.1
(15.6‑34.3)

30-day 9.15
(7.71‑10.6)

10.3
(8.69‑12.0)

12.2
(10.3‑14.3)

13.8
(11.5‑16.2)

16.0
(12.8‑19.6)

17.7
(13.7‑22.1)

19.4
(14.5‑25.1)

21.2
(14.9‑28.4)

23.7
(15.9‑32.9)

25.7
(16.7‑36.5)

45-day 11.4
(9.68‑13.2)

12.6
(10.7‑14.6)

14.6
(12.3‑17.0)

16.3
(13.6‑19.0)

18.5
(14.8‑22.5)

20.3
(15.8‑25.1)

22.0
(16.4‑28.2)

23.7
(16.8‑31.6)

26.0
(17.5‑35.9)

27.7
(18.1‑39.1)

60-day 13.3
(11.3‑15.4)

14.6
(12.4‑16.8)

16.6
(14.0‑19.2)

18.3
(15.3‑21.3)

20.6
(16.5‑24.9)

22.4
(17.5‑27.6)

24.2
(18.0‑30.7)

25.8
(18.3‑34.2)

27.9
(18.8‑38.4)

29.3
(19.2‑41.3)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Project: Prop. Elderly Housing Development By: Date: Rev.12/8/2020
Location: North Haven, CT (MMI# 2709-13) Checked: Date:
Circle one: Present Developed Watershed:

1.)  Runoff curve number (CN)

Soil Name Area Product
and of

Hydrologic CN x Area
Group Acres

Sq. Ft.
%

(appendix A)

A 30 0.247 7.42

A 39 0.529 20.64

B 61 0.009 0.57

A 67 0.184 12.31

C 70 0.020 1.43

A 76 0.121 9.20

B 85 0.007 0.55

N/A 98 0.198 19.36

N/A 98 0.144 14.09

1.  Use only one CN value source per line. 1.459 85.58

( 0.00228 sq mi)

total product
total area

GRAVEL

CN (weighted) =   =
85.58

Use CN = 59
1.46

Totals =    

IMPERVIOUS

EXISTING BUILDING

WOODS (GOOD)

OPEN SPACE (GOOD)

OPEN SPACE (GOOD)

STRAIGHT ROW CROPS (GOOD)

WOODS (GOOD)

GRAVEL

  T
ab

le
 2

-2

  F
ig

ur
e 

2-
3

  F
ig

ur
e 

2-
4

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

Worksheet 2:  Runoff curve number and runoff

KVN

WS 10 - Existing Conditions

Cover Description CN Value 1.

Milone & MacBroom Inc.



Project: Prop. Elderly Housing Development By: Date: Rev.12/8/2020
Location: North Haven, CT (MMI# 2709-13) Checked: Date:
Circle one: Present Developed Watershed:

1.)  Runoff curve number (CN)

Soil Name Area Product
and of

Hydrologic CN x Area
Group Acres

Sq. Ft.
%

(appendix A)

A 30 1.951 58.52

A 39 0.898 35.03

B 61 0.028 1.73

A 67 2.364 158.39

C 70 0.450 31.51

C 74 0.215 15.88

A 76 0.113 8.60

B 85 0.009 0.79

C 89 0.021 1.86

N/A 98 0.027 2.69

1.  Use only one CN value source per line. 6.077 315.00

( 0.00950 sq mi)

total product
total area

Totals =    

CN (weighted) =   =
315.00

Use CN = 52
6.08

GRAVEL

GRAVEL

EXISTING BUILDING

GRAVEL

WOODS (GOOD)

OPEN SPACE (GOOD)

OPEN SPACE (GOOD)

STRAIGHT ROW CROPS (GOOD)

WOODS (GOOD)

OPEN SPACE (GOOD)

  T
ab

le
 2

-2

  F
ig

ur
e 

2-
3

  F
ig

ur
e 

2-
4

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

Worksheet 2:  Runoff curve number and runoff

KVN

WS 20 - Existing Conditions

Cover Description CN Value 1.

Milone & MacBroom Inc.



Project: Prop. Elderly Housing Development By: Date: Rev.12/8/2020
Location: North Haven, CT (MMI# 2709-13) Checked: Date:
Circle one: Present Developed Watershed:

1.)  Runoff curve number (CN)

Soil Name Area Product
and of

Hydrologic CN x Area
Group Acres

Sq. Ft.
%

(appendix A)

A 30 0.038 1.15

A 39 0.043 1.67

1.  Use only one CN value source per line. 0.081 2.82

( 0.00013 sq mi)

total product
total area

Worksheet 2:  Runoff curve number and runoff

KVN

WS 30 - Existing Conditions

Cover Description CN Value 1.
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4

(cover type, treatment, and
hydrologic condition;
percent impervious;
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area ratio)

WOODS (GOOD)

OPEN SPACE (GOOD)

Totals =    

CN (weighted) =   =
2.82

Use CN = 35
0.08

Milone & MacBroom Inc.



Project: Prop. Elderly Housing Development By: Date: Rev.12/8/2020
Location: North Haven, CT (MMI# 2709-13) Checked: Date:
Circle one: Present Developed Watershed:

1.)  Runoff curve number (CN)

Soil Name Area Product
and of

Hydrologic CN x Area
Group Acres

Sq. Ft.
%

(appendix A)

A 30 0.087 2.61

1.  Use only one CN value source per line. 0.087 2.61

( 0.00014 sq mi)

total product
total area

Totals =    

CN (weighted) =   =
2.61

Use CN = 30
0.09

WOODS (GOOD)

  T
ab

le
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  F
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3

  F
ig

ur
e 

2-
4

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

Worksheet 2:  Runoff curve number and runoff

KVN

WS 40 - Existing Conditions

Cover Description CN Value 1.

Milone & MacBroom Inc.



Project: Prop. Elderly Housing Development By: Date: Rev.12/8/2020
Location: North Haven, CT (MMI# 2709-13) Checked: Date:
Circle one: Present Developed Watershed:

1.)  Runoff curve number (CN)

Soil Name Area Product
and of

Hydrologic CN x Area
Group Acres

Sq. Ft.
%

(appendix A)

A 30 0.006 0.18

A 39 1.148 44.79

B 61 0.021 1.31

C 70 0.012 0.87

C 74 0.008 0.59

N/A 98 0.047 4.65

1.  Use only one CN value source per line. 1.244 52.38

( 0.00194 sq mi)

total product
total area

Totals =    

CN (weighted) =   =
52.38

Use CN = 42
1.24

WOODS (GOOD)

OPEN SPACE (GOOD)

OPEN SPACE (GOOD)

WOODS (GOOD)

OPEN SPACE (GOOD)

IMPERVIOUS

  T
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  F
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e 

2-
3

  F
ig

ur
e 

2-
4

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

Worksheet 2:  Runoff curve number and runoff

KVN

WS 10 - Proposed Conditions

Cover Description CN Value 1.

Milone & MacBroom Inc.



Project: Prop. Elderly Housing Development By: Date: Rev.12/8/2020
Location: North Haven, CT (MMI# 2709-13) Checked: Date:
Circle one: Present Developed Watershed:

1.)  Runoff curve number (CN)

Soil Name Area Product
and of

Hydrologic CN x Area
Group Acres

Sq. Ft.
%

(appendix A)

A 30 0.178 5.33

A 39 0.459 17.91

C 70 0.376 26.29

C 74 0.289 21.40

C 89 0.021 1.84

N/A 98 0.030 2.91

1.  Use only one CN value source per line. 1.352 75.70

( 0.00211 sq mi)

total product
total area

Totals =    

CN (weighted) =   =
75.70

Use CN = 56
1.35

WOODS (GOOD)

OPEN SPACE (GOOD)

WOODS (GOOD)

OPEN SPACE (GOOD)

GRAVEL
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  T
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percent impervious;
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area ratio)

Worksheet 2:  Runoff curve number and runoff

KVN

WS 20 - Proposed Conditions

Cover Description CN Value 1.

Milone & MacBroom Inc.



Project: Prop. Elderly Housing Development By: Date: Rev.12/8/2020
Location: North Haven, CT (MMI# 2709-13) Checked: Date:
Circle one: Present Developed Watershed:

1.)  Runoff curve number (CN)

Soil Name Area Product
and of

Hydrologic CN x Area
Group Acres

Sq. Ft.
%

(appendix A)

A 30 0.164 4.93

A 39 1.847 72.03

B 61 0.026 1.61

N/A 98 1.817 178.08

N/A 98 1.167 114.34

1.  Use only one CN value source per line. 5.021 370.98

( 0.00785 sq mi)

total product
total area

Totals =    

CN (weighted) =   =
370.98

Use CN = 74
5.02

WOODS (GOOD)

OPEN SPACE (GOOD)

OPEN SPACE (GOOD)

IMPERVIOUS

PROPOSED BUILDING
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4

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

Worksheet 2:  Runoff curve number and runoff

KVN

WS 21 - Proposed Conditions

Cover Description CN Value 1.

Milone & MacBroom Inc.



Project: Prop. Elderly Housing Development By: Date: Rev.12/8/2020
Location: North Haven, CT (MMI# 2709-13) Checked: Date:
Circle one: Present Developed Watershed:

1.)  Runoff curve number (CN)

Soil Name Area Product
and of

Hydrologic CN x Area
Group Acres

Sq. Ft.
%

(appendix A)

A 30 0.026 0.78

A 39 0.037 1.44

N/A 98 0.018 1.78

1.  Use only one CN value source per line. 0.081 4.00

( 0.00013 sq mi)

total product
total area

Totals =    

CN (weighted) =   =
4.00

Use CN = 49
0.08

WOODS (GOOD)

OPEN SPACE (GOOD)

IMPERVIOUS

  T
ab

le
 2

-2

  F
ig

ur
e 

2-
3

  F
ig

ur
e 

2-
4

(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

Worksheet 2:  Runoff curve number and runoff

KVN

WS 30 - Proposed Conditions

Cover Description CN Value 1.

Milone & MacBroom Inc.



Project: Prop. Elderly Housing Development By: Date: Rev.12/8/2020
Location: North Haven, CT (MMI# 2709-13) Checked: Date:
Circle one: Present Developed Watershed:

1.)  Runoff curve number (CN)

Soil Name Area Product
and of

Hydrologic CN x Area
Group Acres

Sq. Ft.
%

(appendix A)

A 30 0.042 1.27

A 39 0.002 0.07

1.  Use only one CN value source per line. 0.044 1.34

( 0.00007 sq mi)

total product
total area

Totals =    

CN (weighted) =   =
1.34

Use CN = 30
0.04

WOODS (GOOD)
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(cover type, treatment, and
hydrologic condition;
percent impervious;

unconnected/connected impervious
area ratio)

Worksheet 2:  Runoff curve number and runoff

KVN

WS 40 - Proposed Conditions

Cover Description CN Value 1.

Milone & MacBroom Inc.



Project: Prop. Elderly Housing Development By: KVN Date:
Location: North Haven, CT (MMI# 2709-13) Checked: Date:
Circle one: Present Developed Watershed: WS 10 - Existing Conditions
Circle one: Tc Tt  Subwatershed:   

Sheet flow (applicable to Tc only)
Segment ID A-B

1.  Surface description (Table 3-1) WOODS
2.  Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.400
3.  Flow Length, L (< 300ft) ft. 100.0
4.  Two-year 24-hr rainfall, P2 in. 3.48
5.  Land slope, s ft./ft. 0.140

6.
hr. 0.158

=
0.158

Shallow concentrated flow (assume hyd. radius = depth of flow) 
Segment ID B-C

7.  Surface description GRASS
8.  Manning's roughness coeff., n 0.080
9.  Paved or unpaved UNPVD
10.  Depth of flow, d (default values: d=.4 unpaved, d=.2 paved)    ft. 0.40
11.  Flow Length, L ft. 165.0
12.  Watercourse slope, s ft./ft. 0.040

13.  Average velocity, fps. 2.02 #

14. hr. 0.023 + + + = 0.023

Channel flow
Segment ID

15.  Channel Bottom width, b ft.
16.  Horizontal side slope component, z (z horiz:1 vert)       ft.
17.  Depth of flow, d ft.
18.  Cross sectional flow area, A (assume trapazoidal)      ft.2

19.  Wetted perimeter, Pw ft.

20.  Hydraulic Radius, ft.
21.  Channel slope, s ft./ft.
22.  Manning's roughness coeff., n

23. fps.
24.  Flow length, L ft.

25. hr. + + + = 0.000

26.  Watershed or subarea Tc or Tt (add Tt in steps 6, 14 & 25)  hr. 0.180

Worksheet 3:  Time of Concentration ( Tc ) or Travel Time ( Tt )

Rev. 12/8/20
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Project: Prop. Elderly Housing Development By: KVN Date:
Location: North Haven, CT (MMI# 2709-13) Checked: Date:
Circle one: Present Developed Watershed: WS 20 - Existing Conditions
Circle one: Tc Tt  Subwatershed:   

Sheet flow (applicable to Tc only)
Segment ID A-B

1.  Surface description (Table 3-1) WOODS
2.  Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.400
3.  Flow Length, L (< 300ft) ft. 100.0
4.  Two-year 24-hr rainfall, P2 in. 3.48
5.  Land slope, s ft./ft. 0.050

6.
hr. 0.238

=
0.238

Shallow concentrated flow (assume hyd. radius = depth of flow) 
Segment ID B-C C-D D-E

7.  Surface description WOODS GRASS WOODS
8.  Manning's roughness coeff., n 0.100 0.080 0.100
9.  Paved or unpaved UNPVD UNPVD UNPVD
10.  Depth of flow, d (default values: d=.4 unpaved, d=.2 paved)    ft. 0.40 0.40 0.40
11.  Flow Length, L ft. 50.0 325.0 95.0
12.  Watercourse slope, s ft./ft. 0.020 0.045 0.080

13.  Average velocity, fps. 1.14 2.14 2.29

14. hr. 0.012 + 0.042 + 0.012 + = 0.066
+

Channel flow
Segment ID

15.  Channel Bottom width, b ft.
16.  Horizontal side slope component, z (z horiz:1 vert)       ft.
17.  Depth of flow, d ft.
18.  Cross sectional flow area, A (assume trapazoidal)      ft.2

19.  Wetted perimeter, Pw ft.

20.  Hydraulic Radius, ft.
21.  Channel slope, s ft./ft.
22.  Manning's roughness coeff., n

23. fps.
24.  Flow length, L ft.

25. hr. + + + = 0.000

26.  Watershed or subarea Tc or Tt (add Tt in steps 6, 14 & 25)  hr. 0.304

Worksheet 3:  Time of Concentration ( Tc ) or Travel Time ( Tt )

Rev. 12/8/20

)(
)(007.0

4.05.0
2

8.0

sP
nLTt =

))((49.1 2
1

3
2

sd
n

V =

V
LTt *3600

=

wP
AR =

))((49.1 2
1

3
2

sR
n

V =

V
LTt *3600

=

Milone & MacBroom Inc.



Project: Prop. Elderly Housing Development By: KVN Date:
Location: North Haven, CT (MMI# 2709-13) Checked: Date:
Circle one: Present Developed Watershed: WS 30 - Existing Conditions
Circle one: Tc Tt  Subwatershed:   

Sheet flow (applicable to Tc only)
Segment ID A-B

1.  Surface description (Table 3-1) WOODS
2.  Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.400
3.  Flow Length, L (< 300ft) ft. 20.0
4.  Two-year 24-hr rainfall, P2 in. 3.48
5.  Land slope, s ft./ft. 0.200

6.
hr. 0.038

=
0.038

Shallow concentrated flow (assume hyd. radius = depth of flow) 
Segment ID B-C

7.  Surface description GRASS
8.  Manning's roughness coeff., n 0.080
9.  Paved or unpaved UNPVD
10.  Depth of flow, d (default values: d=.4 unpaved, d=.2 paved)    ft. 0.40
11.  Flow Length, L ft. 15.0
12.  Watercourse slope, s ft./ft. 0.250

13.  Average velocity, fps. 5.06

14. hr. 0.001 + + + = 0.001

Channel flow
Segment ID

15.  Channel Bottom width, b ft.
16.  Horizontal side slope component, z (z horiz:1 vert)       ft.
17.  Depth of flow, d ft.
18.  Cross sectional flow area, A (assume trapazoidal)      ft.2

19.  Wetted perimeter, Pw ft.

20.  Hydraulic Radius, ft.
21.  Channel slope, s ft./ft.
22.  Manning's roughness coeff., n

23. fps.
24.  Flow length, L ft.

25. hr. + + + = 0.000

26.  Watershed or subarea Tc or Tt (add Tt in steps 6, 14 & 25)  hr. 0.039

MIN. TC=5MIN

Worksheet 3:  Time of Concentration ( Tc ) or Travel Time ( Tt )

Rev. 12/8/20
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Project: Prop. Elderly Housing Development By: KVN Date:
Location: North Haven, CT (MMI# 2709-13) Checked: Date:
Circle one: Present Developed Watershed: WS 40 - Existing Conditions
Circle one: Tc Tt  Subwatershed:   

Sheet flow (applicable to Tc only)
Segment ID A-B

1.  Surface description (Table 3-1) WOODS
2.  Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.400
3.  Flow Length, L (< 300ft) ft. 65.0
4.  Two-year 24-hr rainfall, P2 in. 3.48
5.  Land slope, s ft./ft. 0.069

6.
hr. 0.148

=
0.148

Shallow concentrated flow (assume hyd. radius = depth of flow) 
Segment ID

7.  Surface description
8.  Manning's roughness coeff., n
9.  Paved or unpaved
10.  Depth of flow, d (default values: d=.4 unpaved, d=.2 paved)    ft.
11.  Flow Length, L ft.
12.  Watercourse slope, s ft./ft.

13.  Average velocity, fps.

14. hr. + + + = 0.000

Channel flow
Segment ID

15.  Channel Bottom width, b ft.
16.  Horizontal side slope component, z (z horiz:1 vert)       ft.
17.  Depth of flow, d ft.
18.  Cross sectional flow area, A (assume trapazoidal)      ft.2

19.  Wetted perimeter, Pw ft.

20.  Hydraulic Radius, ft.
21.  Channel slope, s ft./ft.
22.  Manning's roughness coeff., n

23. fps.
24.  Flow length, L ft.

25. hr. + + + = 0.000

26.  Watershed or subarea Tc or Tt (add Tt in steps 6, 14 & 25)  hr. 0.148

Worksheet 3:  Time of Concentration ( Tc ) or Travel Time ( Tt )

Rev. 12/8/20
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Project: Prop. Elderly Housing Development By: KVN Date:
Location: North Haven, CT (MMI# 2709-13) Checked: Date:
Circle one: Present Developed Watershed: WS 10 - Proposed Conditions
Circle one: Tc Tt  Subwatershed:   

Sheet flow (applicable to Tc only)
Segment ID A-B

1.  Surface description (Table 3-1) GRASS
2.  Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.150
3.  Flow Length, L (< 300ft) ft. 100.0
4.  Two-year 24-hr rainfall, P2 in. 3.48
5.  Land slope, s ft./ft. 0.038

6.
hr. 0.121

=
0.121

Shallow concentrated flow (assume hyd. radius = depth of flow) 
Segment ID B-C C-D D-E

7.  Surface description GRASS GRASS GRASS
8.  Manning's roughness coeff., n 0.080 0.080 0.080
9.  Paved or unpaved UNPVD UNPVD UNPVD
10.  Depth of flow, d (default values: d=.4 unpaved, d=.2 paved)    ft. 0.40 0.40 0.40
11.  Flow Length, L ft. 95.0 55.0 70.0
12.  Watercourse slope, s ft./ft. 0.060 0.180 0.060

13.  Average velocity, fps. 2.48 4.29 # 2.48

14. hr. 0.011 + 0.004 + 0.008 + = 0.022

Channel flow
Segment ID

15.  Channel Bottom width, b ft.
16.  Horizontal side slope component, z (z horiz:1 vert)       ft.
17.  Depth of flow, d ft.
18.  Cross sectional flow area, A (assume trapazoidal)      ft.2

19.  Wetted perimeter, Pw ft.

20.  Hydraulic Radius, ft.
21.  Channel slope, s ft./ft.
22.  Manning's roughness coeff., n

23. fps.
24.  Flow length, L ft.

25. hr. + + + = 0.000

26.  Watershed or subarea Tc or Tt (add Tt in steps 6, 14 & 25)  hr. 0.143

Worksheet 3:  Time of Concentration ( Tc ) or Travel Time ( Tt )

Rev. 12/8/20
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Project: Prop. Elderly Housing Development By: KVN Date:
Location: North Haven, CT (MMI# 2709-13) Checked: Date:
Circle one: Present Developed Watershed: WS 20 - Proposed Conditions
Circle one: Tc Tt  Subwatershed:   

Sheet flow (applicable to Tc only)
Segment ID A-B

1.  Surface description (Table 3-1) GRASS
2.  Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.150
3.  Flow Length, L (< 300ft) ft. 55.0
4.  Two-year 24-hr rainfall, P2 in. 3.48
5.  Land slope, s ft./ft. 0.027

6.
hr. 0.086

=
0.086

Shallow concentrated flow (assume hyd. radius = depth of flow) 
Segment ID B-C C-D

7.  Surface description GRASS WOOD
8.  Manning's roughness coeff., n 0.080 0.100
9.  Paved or unpaved UNPVD UNPVD
10.  Depth of flow, d (default values: d=.4 unpaved, d=.2 paved)    ft. 0.40 0.40
11.  Flow Length, L ft. 95.0 55.0
12.  Watercourse slope, s ft./ft. 0.060 0.050

13.  Average velocity, fps. 2.48 1.81 #

14. hr. 0.011 + 0.008 + + = 0.019

Channel flow
Segment ID

15.  Channel Bottom width, b ft.
16.  Horizontal side slope component, z (z horiz:1 vert)       ft.
17.  Depth of flow, d ft.
18.  Cross sectional flow area, A (assume trapazoidal)      ft.2

19.  Wetted perimeter, Pw ft.

20.  Hydraulic Radius, ft.
21.  Channel slope, s ft./ft.
22.  Manning's roughness coeff., n

23. fps.
24.  Flow length, L ft.

25. hr. + + + = 0.000

26.  Watershed or subarea Tc or Tt (add Tt in steps 6, 14 & 25)  hr. 0.105

Worksheet 3:  Time of Concentration ( Tc ) or Travel Time ( Tt )

Rev. 12/8/20
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Project: Prop. Elderly Housing Development By: KVN Date:
Location: North Haven, CT (MMI# 2709-13) Checked: Date:
Circle one: Present Developed Watershed: WS 21 - Proposed Conditions
Circle one: Tc Tt  Subwatershed:   

Sheet flow (applicable to Tc only)
Segment ID A-B

1.  Surface description (Table 3-1) WOOD
2.  Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.400
3.  Flow Length, L (< 300ft) ft. 70.0
4.  Two-year 24-hr rainfall, P2 in. 3.48
5.  Land slope, s ft./ft. 0.060

6.
hr. 0.166

=
0.166

Shallow concentrated flow (assume hyd. radius = depth of flow) 
Segment ID B-C C-D

7.  Surface description GRASS BIT
8.  Manning's roughness coeff., n 0.080 0.015
9.  Paved or unpaved UNPVD PVD
10.  Depth of flow, d (default values: d=.4 unpaved, d=.2 paved)    ft. 0.40 0.20
11.  Flow Length, L ft. 160.0 80.0
12.  Watercourse slope, s ft./ft. 0.030 0.030

13.  Average velocity, fps. 1.75 5.88 #

14. hr. 0.025 + 0.004 + + = 0.029

Channel flow
Segment ID D-E E-F F-G G-H

15.  Channel Bottom width, b ft. 15" HDPE 18" HDPE 24" HDPE 36" HDPE
16.  Horizontal side slope component, z (z horiz:1 vert)       ft. --- --- --- ---
17.  Depth of flow, d ft. FULL FULL FULL FULL
18.  Cross sectional flow area, A (assume trapazoidal)      ft.2 1.23 1.77 3.14 7.07
19.  Wetted perimeter, Pw ft. 3.93 4.71 6.28 9.42

20.  Hydraulic Radius, ft. 0.31 0.38 0.50 0.75
21.  Channel slope, s ft./ft. 0.011 0.013 0.007 0.010
22.  Manning's roughness coeff., n 0.012 0.012 0.012 0.012

23. fps. 6.06 7.29 6.45 10.25
24.  Flow length, L ft. 116.0 110.0 340.0 365.0

25. hr. 0.005 + 0.004 + 0.015 + 0.010 = 0.034

26.  Watershed or subarea Tc or Tt (add Tt in steps 6, 14 & 25)  hr. 0.229

Worksheet 3:  Time of Concentration ( Tc ) or Travel Time ( Tt )

Rev. 12/8/20
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Project: Prop. Elderly Housing Development By: KVN Date:
Location: North Haven, CT (MMI# 2709-13) Checked: Date:
Circle one: Present Developed Watershed: WS 30 - Proposed Conditions
Circle one: Tc Tt  Subwatershed:   

Sheet flow (applicable to Tc only)
Segment ID A-B

1.  Surface description (Table 3-1) WOODS
2.  Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.400
3.  Flow Length, L (< 300ft) ft. 20.0
4.  Two-year 24-hr rainfall, P2 in. 3.48
5.  Land slope, s ft./ft. 0.200

6.
hr. 0.038

=
0.038

Shallow concentrated flow (assume hyd. radius = depth of flow) 
Segment ID B-C C-D D-E

7.  Surface description GRASS BIT GRASS
8.  Manning's roughness coeff., n 0.030 0.015 0.080
9.  Paved or unpaved UNPVD PVD UNPVD
10.  Depth of flow, d (default values: d=.4 unpaved, d=.2 paved)    ft. 0.40 0.20 0.40
11.  Flow Length, L ft. 5.0 5.0 5.0
12.  Watercourse slope, s ft./ft. 0.250 0.025 0.250

13.  Average velocity, fps. 13.48 5.37 5.06

14. hr. 0.000 + 0.000 + 0.000 + = 0.001

Channel flow
Segment ID

15.  Channel Bottom width, b ft.
16.  Horizontal side slope component, z (z horiz:1 vert)       ft.
17.  Depth of flow, d ft.
18.  Cross sectional flow area, A (assume trapazoidal)      ft.2

19.  Wetted perimeter, Pw ft.

20.  Hydraulic Radius, ft.
21.  Channel slope, s ft./ft.
22.  Manning's roughness coeff., n

23. fps.
24.  Flow length, L ft.

25. hr. + + + = 0.000

26.  Watershed or subarea Tc or Tt (add Tt in steps 6, 14 & 25)  hr. 0.038

MIN. TC=5MIN

Worksheet 3:  Time of Concentration ( Tc ) or Travel Time ( Tt )

Rev. 12/8/20
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Project: Prop. Elderly Housing Development By: KVN Date:
Location: North Haven, CT (MMI# 2709-13) Checked: Date:
Circle one: Present Developed Watershed: WS 40 - Proposed Conditions
Circle one: Tc Tt  Subwatershed:   

Sheet flow (applicable to Tc only)
Segment ID A-B

1.  Surface description (Table 3-1) WOODS
2.  Manning's roughness coeff. for sheet flow, n (Table 3-1) 0.400
3.  Flow Length, L (< 300ft) ft. 12.0
4.  Two-year 24-hr rainfall, P2 in. 3.48
5.  Land slope, s ft./ft. 0.069

6.
hr. 0.038

=
0.038

Shallow concentrated flow (assume hyd. radius = depth of flow) 
Segment ID

7.  Surface description
8.  Manning's roughness coeff., n
9.  Paved or unpaved
10.  Depth of flow, d (default values: d=.4 unpaved, d=.2 paved)    ft.
11.  Flow Length, L ft.
12.  Watercourse slope, s ft./ft.

13.  Average velocity, fps.

14. hr. + + + = 0.000

Channel flow
Segment ID

15.  Channel Bottom width, b ft.
16.  Horizontal side slope component, z (z horiz:1 vert)       ft.
17.  Depth of flow, d ft.
18.  Cross sectional flow area, A (assume trapazoidal)      ft.2

19.  Wetted perimeter, Pw ft.

20.  Hydraulic Radius, ft.
21.  Channel slope, s ft./ft.
22.  Manning's roughness coeff., n

23. fps.
24.  Flow length, L ft.

25. hr. + + + = 0.000

26.  Watershed or subarea Tc or Tt (add Tt in steps 6, 14 & 25)  hr. 0.038

MIN. TC=5MIN

Worksheet 3:  Time of Concentration ( Tc ) or Travel Time ( Tt )

Rev. 12/8/20
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Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 12 / 7 / 2020

Pond No. 1 -  DET 210
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 56.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 56.00 4,392 0.000 0.000
1.00 57.00 5,850 0.117 0.117
1.90 57.90 7,384 0.136 0.254
2.00 58.00 7,555 0.017 0.271
3.00 59.00 10,570 0.207 0.478
4.00 60.00 12,845 0.268 0.746
5.00 61.00 15,186 0.321 1.067
6.00 62.00 17,608 0.376 1.443

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  18.00 6.00 0.00 0.00
Span (in) =  18.00 6.00 0.00 0.00
No. Barrels =  1 1 0 0
Invert El. (ft) =  56.00 57.90 0.00 0.00
Length (ft) =  71.00 0.00 0.00 0.00
Slope (%) =  0.70 0.00 0.00 n/a
N-Value =  .012 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  12.51 0.00 10.00 Inactive
Crest El. (ft) =  60.50 59.00 61.00 0.00
Weir Coeff. =  3.33 1.05 2.60 3.33
Weir Type =  1 45 degV Rect Ciplti
Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  1.000 (by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0.000 56.00 0.00 0.00 --- --- 0.00 --- 0.00 --- 0.000 --- 0.000
1.00 0.117 57.00 0.00 0.00 --- --- 0.00 --- 0.00 --- 0.135 --- 0.135
1.90 0.254 57.90 0.00 0.00 --- --- 0.00 --- 0.00 --- 0.171 --- 0.171
2.00 0.271 58.00 0.03 ic 0.03 ic --- --- 0.00 --- 0.00 --- 0.175 --- 0.206
3.00 0.478 59.00 0.88 ic 0.87 ic --- --- 0.00 --- 0.00 --- 0.245 --- 1.116
4.00 0.746 60.00 2.37 ic 1.29 ic --- --- 0.00 1.05 0.00 --- 0.297 --- 2.635
5.00 1.067 61.00 16.92 ic 0.51 ic --- --- 13.12 s 3.29 s 0.00 --- 0.352 --- 17.27
6.00 1.443 62.00 19.46 ic 0.13 ic --- --- 16.59 s 2.72 s 26.00 --- 0.408 --- 45.85



 

 

Drainage Report 
Proposed Elderly Housing Development  www.slrconsulting.com | mminc.com 

 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT F 
HYDROLOGIC ANALYSIS – COMPUTER MODEL RESULTS 

  



Hydrographs Model  Summary of Results
Existing vs. Proposed 

Study
Area Ex Pr Ex Pr Ex Pr Ex Pr Ex Pr

A 0.43 0.01 1.74 0.19 2.79 0.59 3.64 1.04 4.61 1.62

B 0.52 0.25 3.85 1.58 7.05 3.01 9.76 4.68 12.94 10.65

C 0.00 0.00 0.00 0.04 0.01 0.09 0.02 0.13 0.04 0.18

D 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01

10yr Storm 25yr Storm 50yr Storm 100yr Storm

Study Area: Description:

2yr Storm

D

C Southeastern tract of land that drains to St. Route

Eastern Property Boundary

Western Property Boundary

B Existing Wetlands North of Site

A

Proposed Elderly Housing Development (MMI# 2709-13)
CR-Smmry_03.xls Page 1 of 1

Milone & MacBroom, Inc.
Rev. December 8, 2020
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Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Project: HYDRO 03-Reduced Basin.gpw Monday, 12 / 7 / 2020

Hyd. Origin Description

Legend

1 SCS Runoff EXWS 10 (POA A)
2 SCS Runoff EXWS 20 (POA B)
3 SCS Runoff EXWS 30 (POA C)
4 SCS Runoff EXWS 40 (POA D)
5 SCS Runoff PRWS 21
6 Reservoir DET 210
7 SCS Runoff WS 20
8 SCS Runoff PRWS 10 (POA A)
9 Combine POA B
10 SCS Runoff PRWS 30 (POA C)
11 SCS Runoff PRWS40 (POA D)
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Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ ------- 0.427 ------- ------- 1.741 2.790 3.637 4.610 EXWS 10 (POA A)

2 SCS Runoff ------ ------- 0.518 ------- ------- 3.853 7.048 9.759 12.94 EXWS 20 (POA B)

3 SCS Runoff ------ ------- 0.000 ------- ------- 0.001 0.009 0.020 0.039 EXWS 30 (POA C)

4 SCS Runoff ------ ------- 0.000 ------- ------- 0.000 0.002 0.004 0.014 EXWS 40 (POA D)

5 SCS Runoff ------ ------- 5.426 ------- ------- 12.26 16.89 20.39 24.25 PRWS 21

6 Reservoir 5 ------- 0.197 ------- ------- 1.100 2.423 4.013 9.253 DET 210

7 SCS Runoff ------ ------- 0.252 ------- ------- 1.464 2.477 3.297 4.245 WS 20

8 SCS Runoff ------ ------- 0.006 ------- ------- 0.194 0.593 1.037 1.619 PRWS 10 (POA A)

9 Combine 6, 7, ------- 0.252 ------- ------- 1.579 3.011 4.683 10.65 POA B

10 SCS Runoff ------ ------- 0.003 ------- ------- 0.043 0.090 0.131 0.180 PRWS 30 (POA C)

11 SCS Runoff ------ ------- 0.000 ------- ------- 0.000 0.001 0.002 0.007 PRWS40 (POA D)

Proj. file: HYDRO 03-Reduced Basin.gpw Monday, 12 / 7 / 2020

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 0.427 3 735 0.059 ------ ------ ------ EXWS 10 (POA A)

2 SCS Runoff 0.518 3 750 0.128 ------ ------ ------ EXWS 20 (POA B)

3 SCS Runoff 0.000 3 n/a 0.000 ------ ------ ------ EXWS 30 (POA C)

4 SCS Runoff 0.000 3 n/a 0.000 ------ ------ ------ EXWS 40 (POA D)

5 SCS Runoff 5.426 3 729 0.513 ------ ------ ------ PRWS 21

6 Reservoir 0.197 3 927 0.080 5 58.17 0.306 DET 210

7 SCS Runoff 0.252 3 732 0.039 ------ ------ ------ WS 20

8 SCS Runoff 0.006 3 1326 0.003 ------ ------ ------ PRWS 10 (POA A)

9 Combine 0.252 3 732 0.119 6, 7, ------ ------ POA B

10 SCS Runoff 0.003 3 747 0.001 ------ ------ ------ PRWS 30 (POA C)

11 SCS Runoff 0.000 3 n/a 0.000 ------ ------ ------ PRWS40 (POA D)

HYDRO 03-Reduced Basin.gpw Return Period: 2 Year Monday, 12 / 7 / 2020

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Summary Report
4

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 1.741 3 732 0.176 ------ ------ ------ EXWS 10 (POA A)

2 SCS Runoff 3.853 3 738 0.506 ------ ------ ------ EXWS 20 (POA B)

3 SCS Runoff 0.001 3 882 0.001 ------ ------ ------ EXWS 30 (POA C)

4 SCS Runoff 0.000 3 1326 0.000 ------ ------ ------ EXWS 40 (POA D)

5 SCS Runoff 12.26 3 729 1.111 ------ ------ ------ PRWS 21

6 Reservoir 1.100 3 804 0.572 5 59.33 0.568 DET 210

7 SCS Runoff 1.464 3 726 0.130 ------ ------ ------ WS 20

8 SCS Runoff 0.194 3 741 0.040 ------ ------ ------ PRWS 10 (POA A)

9 Combine 1.579 3 741 0.702 6, 7, ------ ------ POA B

10 SCS Runoff 0.043 3 729 0.005 ------ ------ ------ PRWS 30 (POA C)

11 SCS Runoff 0.000 3 1326 0.000 ------ ------ ------ PRWS40 (POA D)

HYDRO 03-Reduced Basin.gpw Return Period: 10 Year Monday, 12 / 7 / 2020

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Summary Report
5

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 2.790 3 729 0.267 ------ ------ ------ EXWS 10 (POA A)

2 SCS Runoff 7.048 3 735 0.826 ------ ------ ------ EXWS 20 (POA B)

3 SCS Runoff 0.009 3 744 0.002 ------ ------ ------ EXWS 30 (POA C)

4 SCS Runoff 0.002 3 891 0.001 ------ ------ ------ EXWS 40 (POA D)

5 SCS Runoff 16.89 3 729 1.525 ------ ------ ------ PRWS 21

6 Reservoir 2.423 3 768 0.956 5 60.03 0.755 DET 210

7 SCS Runoff 2.477 3 726 0.203 ------ ------ ------ WS 20

8 SCS Runoff 0.593 3 729 0.079 ------ ------ ------ PRWS 10 (POA A)

9 Combine 3.011 3 729 1.160 6, 7, ------ ------ POA B

10 SCS Runoff 0.090 3 726 0.008 ------ ------ ------ PRWS 30 (POA C)

11 SCS Runoff 0.001 3 891 0.000 ------ ------ ------ PRWS40 (POA D)

HYDRO 03-Reduced Basin.gpw Return Period: 25 Year Monday, 12 / 7 / 2020

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Summary Report
6

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 3.637 3 729 0.340 ------ ------ ------ EXWS 10 (POA A)

2 SCS Runoff 9.759 3 735 1.093 ------ ------ ------ EXWS 20 (POA B)

3 SCS Runoff 0.020 3 738 0.004 ------ ------ ------ EXWS 30 (POA C)

4 SCS Runoff 0.004 3 750 0.002 ------ ------ ------ EXWS 40 (POA D)

5 SCS Runoff 20.39 3 729 1.842 ------ ------ ------ PRWS 21

6 Reservoir 4.013 3 759 1.256 5 60.43 0.885 DET 210

7 SCS Runoff 3.297 3 726 0.263 ------ ------ ------ WS 20

8 SCS Runoff 1.037 3 729 0.114 ------ ------ ------ PRWS 10 (POA A)

9 Combine 4.683 3 750 1.519 6, 7, ------ ------ POA B

10 SCS Runoff 0.131 3 726 0.011 ------ ------ ------ PRWS 30 (POA C)

11 SCS Runoff 0.002 3 750 0.001 ------ ------ ------ PRWS40 (POA D)

HYDRO 03-Reduced Basin.gpw Return Period: 50 Year Monday, 12 / 7 / 2020

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Summary Report
7

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 4.610 3 729 0.424 ------ ------ ------ EXWS 10 (POA A)

2 SCS Runoff 12.94 3 735 1.407 ------ ------ ------ EXWS 20 (POA B)

3 SCS Runoff 0.039 3 732 0.006 ------ ------ ------ EXWS 30 (POA C)

4 SCS Runoff 0.014 3 744 0.003 ------ ------ ------ EXWS 40 (POA D)

5 SCS Runoff 24.25 3 729 2.196 ------ ------ ------ PRWS 21

6 Reservoir 9.253 3 750 1.596 5 60.71 0.972 DET 210

7 SCS Runoff 4.245 3 726 0.332 ------ ------ ------ WS 20

8 SCS Runoff 1.619 3 726 0.157 ------ ------ ------ PRWS 10 (POA A)

9 Combine 10.65 3 747 1.928 6, 7, ------ ------ POA B

10 SCS Runoff 0.180 3 726 0.015 ------ ------ ------ PRWS 30 (POA C)

11 SCS Runoff 0.007 3 744 0.002 ------ ------ ------ PRWS40 (POA D)

HYDRO 03-Reduced Basin.gpw Return Period: 100 Year Monday, 12 / 7 / 2020

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020
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ATTACHMENT G 
WATERSHED MAPS 
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