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Drainage Report 
Multifamily Residential Development 


Lot 7 – Stone Bridge Crossing 
Dickerman Road 


Cheshire, Connecticut 
May 19, 2021 


141.15070.00006 
 
This Drainage Report has been prepared in support of a proposed multifamily residential development to 
be constructed off Dickerman Road in the town of Cheshire, Connecticut. One entrance to the site from 
Dickerman Road will be constructed with a second access point for emergency access. The interior 
roadways will terminate in cul-de-sacs and there will be a center roundabout connecting the roads. The 
residential units will consist of a mix of townhouse-style and duplex units.  
 


 
Figure 1 – Existing Parcel 
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Table 1 – Stormwater Data 
 
Parcel Size Total 26.8 acres 


Existing Impervious Area (Development Area) 0.0 acres 


Proposed Impervious Area (Development Area) 8.82 acres 


Proposed Land Use Open space, sidewalks, bituminous roadway, 
and building 


Design Storm for Stormwater Management First-flush runoff retention (CTDEEP WQV) 


Water Quality Measures 
2-foot-sump catch basins, hydrodynamic 
separator, riprap energy dissipator, sediment 
forebay, and retention storage 


Design Storm for Storm Drainage 10-year storm 


Federal Emergency Management Agency  
Special Flood Hazard Areas 


Special Flood Hazard Area (Zone AE), Area of 
Minimal Flood Hazard (Zone X) 


 
STORMWATER MANAGEMENT APPROACH 
 
The stormwater management system for this site has been designed utilizing Best Management Practices 
(BMPs) to provide water quality management. The design goal is to provide adequate storage for the 
calculated water quality volume (WQV) in accordance with the Connecticut Department of Energy & 
Environmental Protection (CTDEEP) requirements, while providing appropriate measures to encourage 
the infiltration of stormwater and to provide the removal of total suspended solids and other potential 
stormwater pollutants prior to discharge to the adjacent water resources. Existing drainage patterns will 
be maintained to the maximum extent practicable, and a new stormwater treatment train proposes catch 
basins with 2-foot sumps (4-foot sumps, where identified), a hydrodynamic separator, riprap energy 
dissipators, sediment forebays, and WQV within the five water quality basins. The ultimate discharge from 
the water quality basins will be directed toward the wetlands to the south and east of the property.  
 
The computer program entitled Hydraflow Storm Sewers Extension for AutoCAD® Civil 3D® 2019, 
by Autodesk, Inc., Version 2018.3, 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 
the 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 capacity to convey 
the 10-year storm event. The outlet pipes from the water quality basins were adequately sized to convey 
the 100-year discharge from the basins. 
 
The project lies within the Tenmile River watershed, identified as Regional Basin 5202 on CTDEEP's Atlas 
of Public Water Supply Sources and Drainage Basins. The Tenmile River has a watershed of 20.3 square 
miles at its confluence with the Quinnipiac River approximately 0.7 miles downstream of this site. 
 
This site is located entirely in the 20.3-square-mile Tenmile River watershed, which is part of the larger 
Quinnipiac River basin. The Stone Bridge Crossing Development lies in the lower third of the Tenmile River 
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watershed and the total project area represents less than 1% of the watershed. For reasons identified in 
prior stormwater management reports for the property, which have been reviewed and approved by the 
town of Cheshire, it has been confirmed that stormwater detention on site is not required for the project. 
The design of this development has followed that guidance, with no peak-flow attenuation proposed. The 
proposed stormwater management system will utilize best management design principles to safely 
convey stormwater runoff from the site while providing stormwater quality measures prior to discharge 
to the Tenmile River and associated wetlands. The goal of the storm drainage system design is to remove 
a high percentage of total suspended solids and other potential stormwater pollutants while promoting 
infiltration for groundwater recharge. The stormwater approach for the site is focused on water quality 
management per state and local requirement along with the appropriate conveyance of the 100-year 
design flows to the Tenmile River. 
 
WATER QUALITY MANAGEMENT 
 
Stormwater runoff from the proposed development will be collected by a subsurface pipe and catch basin 
drainage system. The proposed drainage system will include catch basins with 2-foot sumps (4-foot 
sumps, where identified) to trap sediment and debris.  
 
Hydrodynamic separators, such as CDS® or Cascade® devices manufactured by Contech Engineered 
Solutions or an approved equal product, will be installed in the proposed storm drainage system prior to 
discharging stormwater runoff into the proposed downstream water quality basins. These units will further 
remove suspended solids before discharging downgradient, which will in turn remove other pollutants that 
tend to attach to the suspended solids and effectively remove other debris and floatables that may be 
present in stormwater runoff. The hydrodynamic separators have been designed to meet criteria 
recommended by the CTDEEP 2004 Stormwater Quality Manual. The devices were designed based on the 
determined Water Quality Flow (WQF), which is the peak-flow rate associated with the WQV, and sized 
based on the manufacturer's specifications. 
 
Sediment forebays are proposed around the proposed drainage pipes that daylight into the water quality 
basins, which will improve water quality by trapping floatables and filtering coarse sediment and other 
pollutants. The forebays will be constructed using riprap berm and spillway. The proposed riprap splash 
pads will dissipate the potential erosive velocity of stormwater entering the water quality basins as well 
as trap sediment. The sediment forebays will contain the deposited sediment within a small area of the 
basin and will allow for maintenance accessibility. 
 
Each water quality basin will provide retention volume along its bottom, thus creating a water quality 
feature within it. This serves several purposes, including stormwater renovation and first-flush retention. 
The vegetation will provide pollutant removal by filtering stormwater runoff and utilizing excess nutrients 
that may be present in the stormwater. The CTDEEP 2004 Stormwater Quality 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 runoff associated with the first 1 inch of rainfall, which tends to 
contain the highest concentration of potential pollutants. Supporting calculations have been included in 
the Appendix of this report. 
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CONCLUSION 


The focus of the water quality measures was to remove suspended solids and other potential pollutants as 
well as protect against excessive erosion during and after construction. The stormwater management 
design meets the recommendations set forth in the CTDEEP Stormwater Quality Manual following the 
approach outlined above. The proposed development will introduce a new stormwater treatment train 
consisting of several water quality measures such as catch basins with 2-foot sumps, hydrodynamic 
separators, riprap energy dissipators, sediment forebays, and WQV within the proposed water quality 
basins.  


The hydrodynamic separators will pretreat stormwater runoff generated from the proposed impervious 
surfaces prior to it entering the receiving water quality basins. CDS® or Cascade® units, manufactured by 
Contech Engineered Solutions, were selected and sized based on the contributing WQF, which is the peak-
flow rate associated with the WQV. Furthermore, the CTDEEP WQV has been provided within the water 
quality basins.  


All supporting documentation and stormwater-related computations are attached to this report along 
with Hydraflow Storm Sewers model results for the proposed storm drainage system. Illustrative 
watershed maps for the proposed conditions are also attached to this report.  


Attachments 


Attachment A – Natural Resources Conservation Service Hydrologic Soil Group Map
Attachment B – Federal Emergency Management Agency Flood Insurance Rate Map 
Attachment C – Storm Drainage Computations 
Attachment D – Water Quality Computations 
Attachment E – Watershed Maps 


15070.00006.m1921.rpt.docx 
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MAP LEGEND MAP INFORMATION


Area of Interest (AOI)
Area of Interest (AOI)


Soils
Soil Rating Polygons


A


A/D


B


B/D


C


C/D


D


Not rated or not available


Soil Rating Lines
A


A/D


B


B/D


C


C/D


D


Not rated or not available


Soil Rating Points
A


A/D


B


B/D


C


C/D


D


Not rated or not available


Water Features
Streams and Canals


Transportation
Rails


Interstate Highways


US Routes


Major Roads


Local Roads


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: Aug 30, 2019—Nov 
9, 2019


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.


Hydrologic Soil Group—State of Connecticut


Natural Resources
Conservation Service


Web Soil Survey
National Cooperative Soil Survey


5/7/2021
Page 2 of 4







Hydrologic Soil Group


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


12 Raypol silt loam C/D 0.6 0.5%


15 Scarboro muck, 0 to 3 
percent slopes


A/D 8.7 8.2%


28A Elmridge fine sandy 
loam, 0 to 3 percent 
slopes


C 1.9 1.8%


30A Branford silt loam, 0 to 3 
percent slopes


B 32.2 30.0%


33B Hartford sandy loam, 3 
to 8 percent slopes


A 2.5 2.4%


35B Penwood loamy sand, 3 
to 8 percent slopes


A 7.9 7.4%


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


A 1.2 1.1%


37E Manchester gravelly 
sandy loam, 15 to 45 
percent slopes


A 6.6 6.2%


305 Udorthents-Pits 
complex, gravelly


C 35.4 33.1%


306 Udorthents-Urban land 
complex


B 10.0 9.3%


Totals for Area of Interest 107.1 100.0%
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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
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Project: By: MCB Date: 5/5/21


Location: Checked: VEH Date: 5/11/21


Impervious 
Area        


C=0.90      
(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)


16,356 18,140 0 34,496 0.79 0.58 5.0


432 13,025 0 13,457 0.31 0.32 5.0


3,564 1,947 0 5,511 0.13 0.69 5.0


4,250 6,341 0 10,591 0.24 0.54 5.0


1,504 2,600 0 4,104 0.09 0.52 5.0


17,709 8,439 0 26,148 0.60 0.71 5.0


16,748 20,056 0 36,804 0.84 0.57 5.0


4,069 2,186 0 6,255 0.14 0.69 5.0


3,537 1,216 0 4,753 0.11 0.75 5.0


555 212 0 767 0.02 0.73 5.0


4,161 4,988 0 9,149 0.21 0.57 5.0


5,850 2,007 0 7,857 0.18 0.75 5.0


11,371 5,478 0 16,849 0.39 0.70 5.0


12,061 10,047 0 22,108 0.51 0.63 5.0


11,023 6,489 0 17,512 0.40 0.68 5.0


0 110 0 110 0.003 0.30 5.0


6,805 3,293 0 10,098 0.23 0.70 5.0


8,429 3,632 0 12,061 0.28 0.72 5.0


9,692 2,017 0 11,709 0.27 0.80 5.0


4,153 7,173 0 11,326 0.26 0.52 5.0


2,491 3,142 0 5,633 0.13 0.57 5.0


4,539 2,590 0 7,129 0.16 0.68 5.0


4,474 1,839 0 6,313 0.14 0.73 5.0


4,661 2,622 0 7,283 0.17 0.68 5.0


4,023 2,077 0 6,100 0.14 0.70 5.0
CCB 38


DBLCCB 30


Rational Method Individual Basin Calculations


Cheshire, CT


Basin Name


CCB 3


CCB 18


Multifamily Residential Development


CCB 39


System 100


DBLCCB 14


AD 4
CCB 5
CCB 6
AD 8


System 300


CCB 17.1
CCB 17


System 200


DBLCCB 13


AD 21


DBLCCB 29


DBLCCB 23
DBLCCB 24


AD 28
System 400


CCB 19
CCB 20


System 500
CCB 33
CCB 34
CCB 35
CCB 36
CCB 37







Project: By: MCB Date: 5/5/21
Location: Checked: VEH Date: 5/11/21


10 YR STORM


BLDG TO 
AD 4


BLDG TO 
CCB 5


BLDG TO 
CCB 6


BLDG TO 
MH 7


BLDG TO 
CCB 14


BLDG TO 
MH 16


BLDG TO 
CCB 17


C 0.90 0.90 0.90 0.90 0.90 0.90 0.90
I 7.50 7.50 7.50 7.50 7.50 7.50 7.50
A 0.08 0.07 0.08 0.16 0.48 0.35 0.16
Q 0.54 0.47 0.54 1.08 3.24 2.36 1.08


BLDG TO 
CLCB 19


BLDG TO 
CCB 20


BLDG TO 
CCB 23


BLDG TO 
CCB 24


BLDG TO 
CCB 30


BLDG TO 
CCB 33


BLDG TO 
CCB 34


C 0.90 0.90 0.90 0.90 0.90 0.90 0.90
I 7.50 7.50 7.50 7.50 7.50 7.50 7.50
A 0.08 0.09 0.24 0.15 0.35 0.27 0.08
Q 0.54 0.61 1.62 1.01 2.36 1.82 0.54


BLDG TO 
CCB 36


BLDG TO 
CCB 37


BLDG TO 
CCB 38


BLDG TO 
CCB 39


BLDG TO 
CCB 5


BLDG TO 
CCB 6


BLDG TO 
MH 7


C 0.90 0.90 0.90 0.90 0.90 0.90 0.90
I 7.50 7.50 7.50 7.50 11.50 11.50 11.50
A 0.08 0.15 0.28 0.11 0.07 0.08 0.16
Q 0.54 1.01 1.89 0.74 0.72 0.83 1.66


100 YR STORM


WS 1 - 100 WS 2 - 100 WS 3 - 100 WS 4 - 100 WS 5 - 100 WS 3 - 10 WS 4 - 10


C 0.54 0.71 0.55 0.63 0.72 0.55 0.63
I 11.50 11.50 11.50 11.50 11.50 7.50 7.50
A 3.26 3.65 3.41 2.51 3.00 3.41 2.51
Q 20.24 29.80 21.57 18.18 24.84 14.07 11.86


BLDG TO 
CCB 17


BLDG TO 
CCB 19


BLDG TO 
CCB 20


BLDG TO 
CCB 23


BLDG TO 
CCB 24


BLDG TO 
AD 4


BLDG TO 
CCB 5


C 3.00 0.90 0.90 0.90 0.90 0.90 0.90
I 11.50 11.50 11.50 11.50 11.50 11.50 11.50
A 0.16 0.08 0.09 0.24 0.15 0.08 0.07
Q 5.52 0.83 0.93 2.48 1.55 0.83 0.72


BLDG TO 
CCB 6


BLDG TO MH 
7


BLDG TO MH 
11 - E


BLDG TO 
MH 11 - W


BLDG TO MH 
27 - E


BLDG TO 
MH 27 - W


C 0.90 0.90 0.90 0.90 0.90 0.90
I 11.50 11.50 7.50 7.50 7.50 7.50
A 0.08 0.16 0.09 0.22 0.31 0.17
Q 0.83 1.66 0.61 1.49 2.09 1.15


Rational Method Roof Drain System Calculations


Multifamily Residential Development
Cheshire, CT


Total Roof Runoff to Proposed Storm Drainage System (In Hydraflow Model)







5/5/2021 Precipitation Frequency Data Server


https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=41.5612&lon=-72.8996&data=intensity&units=english&series=pds 1/4


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


Latitude: 41.5612°, Longitude: -72.8996° 
Elevation: 151.79 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/hour)1


Duration
Average recurrence interval (years)


1 2 5 10 25 50 100 200 500 1000


5-min 4.10
(3.20‑5.20)


4.96
(3.86‑6.28)


6.35
(4.93‑8.06)


7.50
(5.80‑9.59)


9.08
(6.79‑12.2)


10.3
(7.52‑14.1)


11.5
(8.20‑16.5)


12.9
(8.71‑19.0)


14.9
(9.65‑22.7)


16.5
(10.4‑25.7)


10-min 2.91
(2.27‑3.68)


3.51
(2.74‑4.44)


4.49
(3.49‑5.71)


5.31
(4.10‑6.79)


6.44
(4.81‑8.63)


7.29
(5.33‑10.0)


8.17
(5.80‑11.7)


9.16
(6.17‑13.4)


10.5
(6.84‑16.1)


11.7
(7.39‑18.2)


15-min 2.28
(1.78‑2.88)


2.76
(2.15‑3.48)


3.53
(2.74‑4.48)


4.17
(3.22‑5.32)


5.05
(3.77‑6.77)


5.71
(4.18‑7.84)


6.41
(4.55‑9.14)


7.18
(4.84‑10.5)


8.27
(5.36‑12.6)


9.16
(5.80‑14.3)


30-min 1.57
(1.22‑1.98)


1.88
(1.47‑2.38)


2.40
(1.87‑3.05)


2.83
(2.19‑3.62)


3.43
(2.56‑4.60)


3.87
(2.84‑5.32)


4.34
(3.09‑6.20)


4.86
(3.28‑7.13)


5.61
(3.64‑8.55)


6.22
(3.93‑9.69)


60-min 0.996
(0.778‑1.26)


1.20
(0.932‑1.51)


1.52
(1.18‑1.93)


1.79
(1.39‑2.29)


2.17
(1.62‑2.90)


2.45
(1.79‑3.36)


2.74
(1.95‑3.92)


3.07
(2.07‑4.50)


3.54
(2.30‑5.40)


3.93
(2.49‑6.12)


2-hr 0.654
(0.514‑0.821)


0.780
(0.612‑0.982)


0.988
(0.772‑1.25)


1.16
(0.901‑1.47)


1.40
(1.05‑1.86)


1.57
(1.16‑2.15)


1.76
(1.26‑2.50)


1.97
(1.33‑2.87)


2.27
(1.48‑3.44)


2.52
(1.60‑3.90)


3-hr 0.506
(0.399‑0.633)


0.604
(0.476‑0.756)


0.764
(0.599‑0.960)


0.897
(0.699‑1.14)


1.08
(0.815‑1.43)


1.22
(0.899‑1.66)


1.36
(0.977‑1.93)


1.53
(1.03‑2.22)


1.76
(1.15‑2.66)


1.96
(1.25‑3.03)


6-hr 0.322
(0.255‑0.400)


0.387
(0.306‑0.481)


0.492
(0.389‑0.615)


0.580
(0.455‑0.729)


0.701
(0.532‑0.926)


0.791
(0.589‑1.07)


0.887
(0.641‑1.25)


0.998
(0.679‑1.44)


1.16
(0.761‑1.75)


1.30
(0.830‑2.00)


12-hr 0.197
(0.158‑0.244)


0.240
(0.191‑0.297)


0.310
(0.246‑0.384)


0.368
(0.290‑0.459)


0.447
(0.342‑0.589)


0.506
(0.379‑0.684)


0.570
(0.416‑0.806)


0.647
(0.441‑0.929)


0.762
(0.500‑1.14)


0.861
(0.551‑1.31)


24-hr 0.116
(0.093‑0.143)


0.144
(0.115‑0.177)


0.189
(0.151‑0.233)


0.226
(0.180‑0.281)


0.278
(0.214‑0.365)


0.316
(0.239‑0.426)


0.357
(0.263‑0.506)


0.409
(0.280‑0.585)


0.491
(0.322‑0.729)


0.561
(0.360‑0.852)


2-day 0.066
(0.053‑0.080)


0.082
(0.067‑0.101)


0.110
(0.089‑0.135)


0.133
(0.106‑0.164)


0.165
(0.128‑0.216)


0.188
(0.143‑0.253)


0.214
(0.159‑0.303)


0.247
(0.170‑0.352)


0.301
(0.199‑0.445)


0.349
(0.225‑0.527)


3-day 0.047
(0.038‑0.058)


0.060
(0.049‑0.073)


0.080
(0.065‑0.098)


0.097
(0.078‑0.119)


0.120
(0.094‑0.157)


0.137
(0.105‑0.185)


0.156
(0.117‑0.222)


0.181
(0.125‑0.257)


0.222
(0.147‑0.327)


0.258
(0.166‑0.388)


4-day 0.038
(0.031‑0.046)


0.048
(0.039‑0.058)


0.064
(0.052‑0.078)


0.078
(0.063‑0.095)


0.096
(0.075‑0.126)


0.110
(0.084‑0.147)


0.125
(0.094‑0.177)


0.145
(0.100‑0.205)


0.177
(0.117‑0.261)


0.206
(0.133‑0.309)


7-day 0.026
(0.021‑0.031)


0.032
(0.026‑0.039)


0.043
(0.035‑0.052)


0.051
(0.041‑0.062)


0.063
(0.049‑0.082)


0.072
(0.055‑0.095)


0.081
(0.061‑0.114)


0.094
(0.065‑0.132)


0.114
(0.075‑0.166)


0.131
(0.085‑0.196)


10-day 0.021
(0.017‑0.025)


0.026
(0.021‑0.031)


0.033
(0.027‑0.040)


0.040
(0.032‑0.048)


0.049
(0.038‑0.062)


0.055
(0.042‑0.073)


0.062
(0.046‑0.086)


0.071
(0.049‑0.099)


0.085
(0.056‑0.123)


0.097
(0.063‑0.144)


20-day 0.015
(0.013‑0.018)


0.018
(0.015‑0.021)


0.022
(0.018‑0.026)


0.025
(0.020‑0.030)


0.030
(0.023‑0.038)


0.033
(0.026‑0.043)


0.037
(0.027‑0.050)


0.041
(0.029‑0.057)


0.047
(0.032‑0.068)


0.053
(0.034‑0.078)


30-day 0.013
(0.011‑0.015)


0.014
(0.012‑0.017)


0.017
(0.014‑0.020)


0.019
(0.016‑0.023)


0.023
(0.018‑0.028)


0.025
(0.019‑0.032)


0.027
(0.020‑0.037)


0.030
(0.021‑0.042)


0.034
(0.023‑0.049)


0.037
(0.024‑0.054)


45-day 0.011
(0.009‑0.012)


0.012
(0.010‑0.014)


0.014
(0.011‑0.016)


0.015
(0.013‑0.018)


0.017
(0.014‑0.022)


0.019
(0.015‑0.024)


0.021
(0.015‑0.027)


0.022
(0.016‑0.031)


0.025
(0.017‑0.035)


0.026
(0.017‑0.039)


60-day 0.009
(0.008‑0.011)


0.010
(0.008‑0.012)


0.012
(0.010‑0.014)


0.013
(0.011‑0.015)


0.015
(0.012‑0.018)


0.016
(0.012‑0.020)


0.017
(0.013‑0.022)


0.018
(0.013‑0.025)


0.020
(0.013‑0.028)


0.021
(0.014‑0.031)


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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                 Outlet Protection Calculations


Project: Multifamily Residential Development By: MCB Date: 5/10/2021
Location: Dickerman Road, Cheshire, CT Checked: VEH Date: 5/11/2021
Outlet I.D. FES 1


*Based on Connecticut DOT Drainage Manual, Section 11.13


Description:
FES 1


Design Criteria (100-yr Storm Event):
Q (cfs) = 34.46 Rp (ft)= 2


D (in) = 24 Sp (ft) = 2


V (fps) = 11.14 Tw (ft)= 1.91


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 I)


Rip Rap Stone Size:


D50 Computed (ft) Rip Rap Specification D50 Stone Size Required


0.289 Modified 5 inches


Preformed Scour Hole Dimensions:
F = 0.5(Rp) = 1 ft


C = 3.0(Sp)+6.0(F) = 12ft


B = 2.0(Sp)+6.0(F) = 10ft


d (Depth of Stone ) = 12 inches


    







                 Outlet Protection Calculations


Project: Multifamily Residential Development By: MCB Date: 5/10/2021
Location: Dickerman Road, Cheshire, CT Checked: VEH Date: 5/11/2021
Outlet I.D. FES 10


*Based on Connecticut DOT Drainage Manual, Section 11.13


Description:
FES 10


Design Criteria (10-yr Storm Event):
Q (cfs) = 11.6 Rp (ft)= 1.25


D (in) = 15 Sp (ft) = 1.25


V (fps) = 9.54 Tw (ft)= 1.21


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 I)


Rip Rap Stone Size:


D50 Computed (ft) Rip Rap Specification D50 Stone Size Required


0.200 Modified 5 inches


Preformed Scour Hole Dimensions:
F = 0.5(Rp) = 0.625 ft


C = 3.0(Sp)+6.0(F) = 7.5ft


B = 2.0(Sp)+6.0(F) = 6.25ft


d (Depth of Stone ) = 12 inches


    







                 Outlet Protection Calculations


Project: Multifamily Residential Development By: MCB Date: 5/10/2021
Location: Dickerman Road, Cheshire, CT Checked: VEH Date: 5/11/2021
Outlet I.D. FES 15


*Based on Connecticut DOT Drainage Manual, Section 11.13


Description:
FES 15


Design Criteria (100-yr Storm Event):
Q (cfs) = 41.5 Rp (ft)= 2.5


D (in) = 30 Sp (ft) = 2.5


V (fps) = 10.1 Tw (ft)= 1.8


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 I)


Rip Rap Stone Size:


D50 Computed (ft) Rip Rap Specification D50 Stone Size Required


0.293 Modified 5 inches


Preformed Scour Hole Dimensions:
F = 0.5(Rp) = 1.25 ft


C = 3.0(Sp)+6.0(F) = 15ft


B = 2.0(Sp)+6.0(F) = 12.5ft


d (Depth of Stone ) = 12 inches


    







                 Outlet Protection Calculations


Project: Multifamily Residential Development By: MCB Date: 5/10/2021
Location: Dickerman Road, Cheshire, CT Checked: VEH Date: 5/11/2021
Outlet I.D. FES 26


*Based on Connecticut DOT Drainage Manual, Section 11.13


Description:
FES 26


Design Criteria (10-yr Storm Event):
Q (cfs) = 8.52 Rp (ft)= 1.25


D (in) = 15 Sp (ft) = 1.25


V (fps) = 7.94 Tw (ft)= 0.94


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 I)


Rip Rap Stone Size:


D50 Computed (ft) Rip Rap Specification D50 Stone Size Required


0.171 Modified 5 inches


Preformed Scour Hole Dimensions:
F = 0.5(Rp) = 0.625 ft


C = 3.0(Sp)+6.0(F) = 7.5ft


B = 2.0(Sp)+6.0(F) = 6.25ft


d (Depth of Stone ) = 12 inches


    







                 Outlet Protection Calculations


Project: Multifamily Residential Development By: MCB Date: 5/10/2021
Location: Dickerman Road, Cheshire, CT Checked: VEH Date: 5/11/2021
Outlet I.D. FES 31


*Based on Connecticut DOT Drainage Manual, Section 11.13


Description:
FES 31


Design Criteria (10-yr Storm Event):
Q (cfs) = 11.97 Rp (ft)= 1.25


D (in) = 15 Sp (ft) = 1.25


V (fps) = 13.38 Tw (ft)= 0.7


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 I)


Rip Rap Stone Size:


D50 Computed (ft) Rip Rap Specification D50 Stone Size Required


0.361 Modified 5 inches


Preformed Scour Hole Dimensions:
F = 0.5(Rp) = 0.625 ft


C = 3.0(Sp)+6.0(F) = 7.5ft


B = 2.0(Sp)+6.0(F) = 6.25ft


d (Depth of Stone ) = 12 inches
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Weir Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, May 10 2021


<Name>


Trapezoidal Weir
Crest =  Broad
Bottom Length (ft) =  75.00
Total Depth (ft) =  1.00
Side Slope (z:1) =  3.00


Calculations
Weir Coeff. Cw =  2.60
Compute by: Q vs Depth
No. Increments =  50


Highlighted
Depth (ft) =  0.36
Q (cfs) =  42.61
Area (sqft) =  27.39
Velocity (ft/s) =  1.56
Top Width (ft) =  77.16
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Weir Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, May 10 2021


<Name>


Trapezoidal Weir
Crest =  Broad
Bottom Length (ft) =  45.00
Total Depth (ft) =  1.50
Side Slope (z:1) =  3.00


Calculations
Weir Coeff. Cw =  2.60
Compute by: Q vs Depth
No. Increments =  30


Highlighted
Depth (ft) =  0.55
Q (cfs) =  49.12
Area (sqft) =  25.66
Velocity (ft/s) =  1.91
Top Width (ft) =  48.30
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Weir Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, May 10 2021


<Name>


Trapezoidal Weir
Crest =  Broad
Bottom Length (ft) =  120.00
Total Depth (ft) =  1.00
Side Slope (z:1) =  3.00


Calculations
Weir Coeff. Cw =  2.60
Compute by: Q vs Depth
No. Increments =  37


Highlighted
Depth (ft) =  0.19
Q (cfs) =  25.77
Area (sqft) =  22.81
Velocity (ft/s) =  1.13
Top Width (ft) =  121.14
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ATTACHMENT D 
 
WATER QUALITY COMPUTATIONS 


Drainage Report 


Multifamily Residential Development 


Lot 7 – Stone Bridge Crossing 


Dickerman Road 


Cheshire, Connecticut 


 


May 19, 2021 
 
 
 
 
 
  







STORMWATER QUALITY CALCULATIONS
Water Quality Volume (WQV)


Basin Total Impervious Percent Volumetric WQV Total Volume Total Volume


ID Area (ac.) Area (ac.) Impervious Runoff Coeff., R (ac‐ft) Required (ac‐ft) Provided1. (ac‐ft)


1 3.26 1.41 43% 0.44 0.119 0.119 0.189
2 3.65 2.50 68% 0.67 0.203 0.203 0.257
3 3.41 1.43 42% 0.43 0.121 0.121 0.121
4 2.51 1.40 56% 0.55 0.115 0.115 0.129
5 3.00 2.08 69% 0.67 0.169 0.169 0.279


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
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STORMWATER QUALITY CALCULATIONS
Water Quality Volume (WQV)


WQ Basin 1  (Overflow Elevation = 135.0)


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


133.0 3,074 0.0 0.000 0.000
134.0 4,092 3,583.0 0.082 0.082
135.0 5,225 4,658.5 0.107 0.189


WQ Basin 2 (Overflow Elevation = 136.5)


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


133.0 2,731 0.0 0.000 0.000
134.0 3,370 3,050.5 0.070 0.070
135.0 4,065 3,717.5 0.085 0.155
136.0 4,817 4,441.0 0.102 0.257


WQ Basin 3 (Overflow Elevation = 145.5)


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


143.5 908 0.0 0.000 0.000
144.0 1,331 559.8 0.013 0.013
144.5 2,294 906.3 0.021 0.034
145.0 3,605 1,474.8 0.034 0.068
145.5 5,717 2,330.5 0.054 0.121


WQ Basin 4 (Overflow Elevation = 145.5)


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


144.0 1,448 0.0 0.000 0.000
145.0 2,577 2,012.5 0.046 0.046
145.5 3,310 3,616.1 0.083 0.129


WQ Basin 5 (Overflow Elevation = 128.0)


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


126.0 4,897 0.0 0.000 0.000
127.0 6,072 5,484.5 0.126 0.126
128.0 7,305 6,688.5 0.154 0.279
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 Made By: MCB
 Date: 5/6/2021
 Chkd by:
 Date:


CDS Unit - MH 2


Contributing 
Basins


Imperv. 
Area 


(acres)
Total Area 


(acres)
Total 0.99 1.96


Table 4.1: WQV = (P)(Rv)(A)/12 = 0.082 acre-feet


Where:
I = % of Impervious Cover = 51%
Rv = volumetric runoff coeff. 0.05 + 0.009(I) = 0.505


P = design precipitation (1.0" for water quality storm) = 1 inch
A = site area (acres) = 1.96 acres = 0.0031 miles2


Q = runoff depth (in watershed inches) = [WQV(acrefeet)]*[12(inches/foot)]/drainage area (acres)
 Q = 0.505


CN = 1000 / [10+ 5P + 10Q -10(Q2 + 1.25QP)0.5] = 94
Where:
Q = runoff depth (in watershed inches)


tc = 0.1 hours


Type III Rainfall Distribution:
From Table 4-1, Ia = 0.128 Ia/P = 0.128


From Exhibit 4-III, qu = 625 csm/in.


WQF = (qu)(A)(Q) = 0.97 cfs CDS 2015-4-C Flow = 1.40 cfs -> OK
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2. Compute the time of concentration (tc) based on the methods described in Chapter 3 of TR-55. A 
minimum value of 0.167 hours (10 minutes) should be used. For sheet flow, the flow path should
not be longer than 300 feet.


3. Using the computed CN, tc, and drainage area (A) in acres, compute the peak discharge for the
water quality storm (i.e., the water quality flow [WQF]), based on the procedures described in
Chapter 4 of TR-55.


❍ Read initial abstraction (Ia) from Table 4-1 in Chapter 4 of TR-55 (reproduced below); 
compute Ia /P


Table 4-1  Ia values for runoff curve numbers


Curve Ia
number (in)


40 . . . . . . . . . . . . . . . . . . . 3.000
41 . . . . . . . . . . . . . . . . . . . 2.878
42 . . . . . . . . . . . . . . . . . . . 2.762
43 . . . . . . . . . . . . . . . . . . . 2.651
44 . . . . . . . . . . . . . . . . . . . 2.545
45 . . . . . . . . . . . . . . . . . . . 2.444
46 . . . . . . . . . . . . . . . . . . . 2.348
47 . . . . . . . . . . . . . . . . . . . 2.255
48 . . . . . . . . . . . . . . . . . . . 2.167
49 . . . . . . . . . . . . . . . . . . . 2.082
50 . . . . . . . . . . . . . . . . . . . 2.000
51 . . . . . . . . . . . . . . . . . . . 1.922
52 . . . . . . . . . . . . . . . . . . . 1.846
53 . . . . . . . . . . . . . . . . . . . 1.774
54 . . . . . . . . . . . . . . . . . . . 1.704


Curve Ia
number (in)


55 . . . . . . . . . . . . . . . . . . . 1.636
56 . . . . . . . . . . . . . . . . . . . 1.571
57 . . . . . . . . . . . . . . . . . . . 1.509
58 . . . . . . . . . . . . . . . . . . . 1.448
59 . . . . . . . . . . . . . . . . . . . 1.390
60 . . . . . . . . . . . . . . . . . . . 1.333
61 . . . . . . . . . . . . . . . . . . . 1.279
62 . . . . . . . . . . . . . . . . . . . 1.226
63 . . . . . . . . . . . . . . . . . . . 1.175
64 . . . . . . . . . . . . . . . . . . . 1.125
65 . . . . . . . . . . . . . . . . . . . 1.077
66 . . . . . . . . . . . . . . . . . . . 1.030
67 . . . . . . . . . . . . . . . . . . . 0.985
68 . . . . . . . . . . . . . . . . . . . 0.941
69 . . . . . . . . . . . . . . . . . . . 0.899


Curve Ia
number (in)


70 . . . . . . . . . . . . . . . . . . . 0.857
71 . . . . . . . . . . . . . . . . . . . 0.817
72 . . . . . . . . . . . . . . . . . . . 0.778
73 . . . . . . . . . . . . . . . . . . . 0.740
74 . . . . . . . . . . . . . . . . . . . 0.703
75 . . . . . . . . . . . . . . . . . . . 0.667
76 . . . . . . . . . . . . . . . . . . . 0.632
77 . . . . . . . . . . . . . . . . . . . 0.597
78 . . . . . . . . . . . . . . . . . . . 0.564
79 . . . . . . . . . . . . . . . . . . . 0.532
80 . . . . . . . . . . . . . . . . . . . 0.500
81 . . . . . . . . . . . . . . . . . . . 0.469
82 . . . . . . . . . . . . . . . . . . . 0.439
83 . . . . . . . . . . . . . . . . . . . 0.410
84 . . . . . . . . . . . . . . . . . . . 0.381


Curve Ia
number (in)


85 . . . . . . . . . . . . . . . . . . . 0.353
86 . . . . . . . . . . . . . . . . . . . 0.326
87 . . . . . . . . . . . . . . . . . . . 0.299
88 . . . . . . . . . . . . . . . . . . . 0.273
89 . . . . . . . . . . . . . . . . . . . 0.247
90 . . . . . . . . . . . . . . . . . . . 0.222
91 . . . . . . . . . . . . . . . . . . . 0.198
92 . . . . . . . . . . . . . . . . . . . 0.174
93 . . . . . . . . . . . . . . . . . . . 0.151
94 . . . . . . . . . . . . . . . . . . . 0.128
95 . . . . . . . . . . . . . . . . . . . 0.105
96 . . . . . . . . . . . . . . . . . . . 0.083
97 . . . . . . . . . . . . . . . . . . . 0.062
98 . . . . . . . . . . . . . . . . . . . 0.041


Exhibit 4-111  Unit peak discharge (qu) for NRCS (SCS) type III rainfall distribution


❍ Read the unit peak discharge (qu) from Exhibit 4-III in Chapter 4 of TR-55 (reproduced below)
for appropriate tc
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 Made By: MCB
 Date: 5/6/2021
 Chkd by:
 Date:


CDS Unit - MH 16


Contributing 
Basins


Imperv. 
Area 


(acres)
Total Area 


(acres)
Total 2.95 3.70


Table 4.1: WQV = (P)(Rv)(A)/12 = 0.237 acre-feet


Where:
I = % of Impervious Cover = 80%
Rv = volumetric runoff coeff. 0.05 + 0.009(I) = 0.768


P = design precipitation (1.0" for water quality storm) = 1 inch
A = site area (acres) = 3.7 acres = 0.0058 miles2


Q = runoff depth (in watershed inches) = [WQV(acrefeet)]*[12(inches/foot)]/drainage area (acres)
 Q = 0.768


CN = 1000 / [10+ 5P + 10Q -10(Q2 + 1.25QP)0.5] = 98
Where:
Q = runoff depth (in watershed inches)


tc = 0.1 hours


Type III Rainfall Distribution:
From Table 4-1, Ia = 0.041 Ia/P = 0.041


From Exhibit 4-III, qu = 700 csm/in.


WQF = (qu)(A)(Q) = 3.11 cfs CDS 2025-5-C Flow = 3.20 cfs -> OK


(TR-55)
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SLR Consulting


COMPUTATION SHEET - WATER QUALITY FLOW (WQF)
Subject: Multifamily Residential Development                


Lot 7 - Stone Bridge Crossing
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2. Compute the time of concentration (tc) based on the methods described in Chapter 3 of TR-55. A 
minimum value of 0.167 hours (10 minutes) should be used. For sheet flow, the flow path should
not be longer than 300 feet.


3. Using the computed CN, tc, and drainage area (A) in acres, compute the peak discharge for the
water quality storm (i.e., the water quality flow [WQF]), based on the procedures described in
Chapter 4 of TR-55.


❍ Read initial abstraction (Ia) from Table 4-1 in Chapter 4 of TR-55 (reproduced below); 
compute Ia /P


Table 4-1  Ia values for runoff curve numbers


Curve Ia
number (in)


40 . . . . . . . . . . . . . . . . . . . 3.000
41 . . . . . . . . . . . . . . . . . . . 2.878
42 . . . . . . . . . . . . . . . . . . . 2.762
43 . . . . . . . . . . . . . . . . . . . 2.651
44 . . . . . . . . . . . . . . . . . . . 2.545
45 . . . . . . . . . . . . . . . . . . . 2.444
46 . . . . . . . . . . . . . . . . . . . 2.348
47 . . . . . . . . . . . . . . . . . . . 2.255
48 . . . . . . . . . . . . . . . . . . . 2.167
49 . . . . . . . . . . . . . . . . . . . 2.082
50 . . . . . . . . . . . . . . . . . . . 2.000
51 . . . . . . . . . . . . . . . . . . . 1.922
52 . . . . . . . . . . . . . . . . . . . 1.846
53 . . . . . . . . . . . . . . . . . . . 1.774
54 . . . . . . . . . . . . . . . . . . . 1.704


Curve Ia
number (in)


55 . . . . . . . . . . . . . . . . . . . 1.636
56 . . . . . . . . . . . . . . . . . . . 1.571
57 . . . . . . . . . . . . . . . . . . . 1.509
58 . . . . . . . . . . . . . . . . . . . 1.448
59 . . . . . . . . . . . . . . . . . . . 1.390
60 . . . . . . . . . . . . . . . . . . . 1.333
61 . . . . . . . . . . . . . . . . . . . 1.279
62 . . . . . . . . . . . . . . . . . . . 1.226
63 . . . . . . . . . . . . . . . . . . . 1.175
64 . . . . . . . . . . . . . . . . . . . 1.125
65 . . . . . . . . . . . . . . . . . . . 1.077
66 . . . . . . . . . . . . . . . . . . . 1.030
67 . . . . . . . . . . . . . . . . . . . 0.985
68 . . . . . . . . . . . . . . . . . . . 0.941
69 . . . . . . . . . . . . . . . . . . . 0.899


Curve Ia
number (in)


70 . . . . . . . . . . . . . . . . . . . 0.857
71 . . . . . . . . . . . . . . . . . . . 0.817
72 . . . . . . . . . . . . . . . . . . . 0.778
73 . . . . . . . . . . . . . . . . . . . 0.740
74 . . . . . . . . . . . . . . . . . . . 0.703
75 . . . . . . . . . . . . . . . . . . . 0.667
76 . . . . . . . . . . . . . . . . . . . 0.632
77 . . . . . . . . . . . . . . . . . . . 0.597
78 . . . . . . . . . . . . . . . . . . . 0.564
79 . . . . . . . . . . . . . . . . . . . 0.532
80 . . . . . . . . . . . . . . . . . . . 0.500
81 . . . . . . . . . . . . . . . . . . . 0.469
82 . . . . . . . . . . . . . . . . . . . 0.439
83 . . . . . . . . . . . . . . . . . . . 0.410
84 . . . . . . . . . . . . . . . . . . . 0.381


Curve Ia
number (in)


85 . . . . . . . . . . . . . . . . . . . 0.353
86 . . . . . . . . . . . . . . . . . . . 0.326
87 . . . . . . . . . . . . . . . . . . . 0.299
88 . . . . . . . . . . . . . . . . . . . 0.273
89 . . . . . . . . . . . . . . . . . . . 0.247
90 . . . . . . . . . . . . . . . . . . . 0.222
91 . . . . . . . . . . . . . . . . . . . 0.198
92 . . . . . . . . . . . . . . . . . . . 0.174
93 . . . . . . . . . . . . . . . . . . . 0.151
94 . . . . . . . . . . . . . . . . . . . 0.128
95 . . . . . . . . . . . . . . . . . . . 0.105
96 . . . . . . . . . . . . . . . . . . . 0.083
97 . . . . . . . . . . . . . . . . . . . 0.062
98 . . . . . . . . . . . . . . . . . . . 0.041


Exhibit 4-111  Unit peak discharge (qu) for NRCS (SCS) type III rainfall distribution


❍ Read the unit peak discharge (qu) from Exhibit 4-III in Chapter 4 of TR-55 (reproduced below)
for appropriate tc
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 Made By: MCB
 Date: 5/6/2021
 Chkd by:
 Date:


CDS Unit - MH 32


Contributing 
Basins


Imperv. 
Area 


(acres)
Total Area 


(acres)
Total 1.75 2.24


Table 4.1: WQV = (P)(Rv)(A)/12 = 0.141 acre-feet


Where:
I = % of Impervious Cover = 78%
Rv = volumetric runoff coeff. 0.05 + 0.009(I) = 0.753


P = design precipitation (1.0" for water quality storm) = 1 inch
A = site area (acres) = 2.24 acres = 0.0035 miles2


Q = runoff depth (in watershed inches) = [WQV(acrefeet)]*[12(inches/foot)]/drainage area (acres)
 Q = 0.753


CN = 1000 / [10+ 5P + 10Q -10(Q2 + 1.25QP)0.5] = 98
Where:
Q = runoff depth (in watershed inches)


tc = 0.1 hours


Type III Rainfall Distribution:
From Table 4-1, Ia = 0.041 Ia/P = 0.041


From Exhibit 4-III, qu = 700 csm/in.


WQF = (qu)(A)(Q) = 1.85 cfs Cascade CS-4 Flow = 2.0 cfs -> OK


(TR-55)
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COMPUTATION SHEET - WATER QUALITY FLOW (WQF)
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2. Compute the time of concentration (tc) based on the methods described in Chapter 3 of TR-55. A 
minimum value of 0.167 hours (10 minutes) should be used. For sheet flow, the flow path should
not be longer than 300 feet.


3. Using the computed CN, tc, and drainage area (A) in acres, compute the peak discharge for the
water quality storm (i.e., the water quality flow [WQF]), based on the procedures described in
Chapter 4 of TR-55.


❍ Read initial abstraction (Ia) from Table 4-1 in Chapter 4 of TR-55 (reproduced below); 
compute Ia /P


Table 4-1  Ia values for runoff curve numbers


Curve Ia
number (in)


40 . . . . . . . . . . . . . . . . . . . 3.000
41 . . . . . . . . . . . . . . . . . . . 2.878
42 . . . . . . . . . . . . . . . . . . . 2.762
43 . . . . . . . . . . . . . . . . . . . 2.651
44 . . . . . . . . . . . . . . . . . . . 2.545
45 . . . . . . . . . . . . . . . . . . . 2.444
46 . . . . . . . . . . . . . . . . . . . 2.348
47 . . . . . . . . . . . . . . . . . . . 2.255
48 . . . . . . . . . . . . . . . . . . . 2.167
49 . . . . . . . . . . . . . . . . . . . 2.082
50 . . . . . . . . . . . . . . . . . . . 2.000
51 . . . . . . . . . . . . . . . . . . . 1.922
52 . . . . . . . . . . . . . . . . . . . 1.846
53 . . . . . . . . . . . . . . . . . . . 1.774
54 . . . . . . . . . . . . . . . . . . . 1.704


Curve Ia
number (in)


55 . . . . . . . . . . . . . . . . . . . 1.636
56 . . . . . . . . . . . . . . . . . . . 1.571
57 . . . . . . . . . . . . . . . . . . . 1.509
58 . . . . . . . . . . . . . . . . . . . 1.448
59 . . . . . . . . . . . . . . . . . . . 1.390
60 . . . . . . . . . . . . . . . . . . . 1.333
61 . . . . . . . . . . . . . . . . . . . 1.279
62 . . . . . . . . . . . . . . . . . . . 1.226
63 . . . . . . . . . . . . . . . . . . . 1.175
64 . . . . . . . . . . . . . . . . . . . 1.125
65 . . . . . . . . . . . . . . . . . . . 1.077
66 . . . . . . . . . . . . . . . . . . . 1.030
67 . . . . . . . . . . . . . . . . . . . 0.985
68 . . . . . . . . . . . . . . . . . . . 0.941
69 . . . . . . . . . . . . . . . . . . . 0.899


Curve Ia
number (in)


70 . . . . . . . . . . . . . . . . . . . 0.857
71 . . . . . . . . . . . . . . . . . . . 0.817
72 . . . . . . . . . . . . . . . . . . . 0.778
73 . . . . . . . . . . . . . . . . . . . 0.740
74 . . . . . . . . . . . . . . . . . . . 0.703
75 . . . . . . . . . . . . . . . . . . . 0.667
76 . . . . . . . . . . . . . . . . . . . 0.632
77 . . . . . . . . . . . . . . . . . . . 0.597
78 . . . . . . . . . . . . . . . . . . . 0.564
79 . . . . . . . . . . . . . . . . . . . 0.532
80 . . . . . . . . . . . . . . . . . . . 0.500
81 . . . . . . . . . . . . . . . . . . . 0.469
82 . . . . . . . . . . . . . . . . . . . 0.439
83 . . . . . . . . . . . . . . . . . . . 0.410
84 . . . . . . . . . . . . . . . . . . . 0.381


Curve Ia
number (in)


85 . . . . . . . . . . . . . . . . . . . 0.353
86 . . . . . . . . . . . . . . . . . . . 0.326
87 . . . . . . . . . . . . . . . . . . . 0.299
88 . . . . . . . . . . . . . . . . . . . 0.273
89 . . . . . . . . . . . . . . . . . . . 0.247
90 . . . . . . . . . . . . . . . . . . . 0.222
91 . . . . . . . . . . . . . . . . . . . 0.198
92 . . . . . . . . . . . . . . . . . . . 0.174
93 . . . . . . . . . . . . . . . . . . . 0.151
94 . . . . . . . . . . . . . . . . . . . 0.128
95 . . . . . . . . . . . . . . . . . . . 0.105
96 . . . . . . . . . . . . . . . . . . . 0.083
97 . . . . . . . . . . . . . . . . . . . 0.062
98 . . . . . . . . . . . . . . . . . . . 0.041


Exhibit 4-111  Unit peak discharge (qu) for NRCS (SCS) type III rainfall distribution


❍ Read the unit peak discharge (qu) from Exhibit 4-III in Chapter 4 of TR-55 (reproduced below)
for appropriate tc
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CASCADE SEPARATOR DESIGN NOTES


THE STANDARD CS-4 CONFIGURATION IS SHOWN.  ALTERNATE CONFIGURATIONS ARE AVAILABLE AND ARE LISTED BELOW.  SOME CONFIGURATIONS
MAY BE COMBINED TO SUIT SITE REQUIREMENTS.


CONFIGURATION DESCRIPTION


GRATED INLET ONLY (NO INLET PIPE)


GRATED INLET WITH INLET PIPE OR PIPES


CURB INLET ONLY (NO INLET PIPE)


CURB INLET WITH INLET PIPE OR PIPES


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. CASCADE SEPARATOR 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. CASCADE SEPARATOR 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. CASCADE SEPARATOR 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 CASCADE SEPARATOR


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:
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NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS A WARRANTY. APPLICATIONS 
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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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WATERSHED MAPS 
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