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The subject of this report is a 0.281 acre parcel located at 239-241 Henry Street in Stamford. 
The property is currently zoned RMF. The purpose of this report is to determine the existing 
and proposed runoffs resulting from the proposed site improvements.  
 
EXISTING CONDITIONS: 
 
The subject parcel is located at the south of Henry Street, approximately 600 feet from its 
intersection with South Pacific Street. The lot currently contains two residences, associated 
asphalt driveway, parking area, and detached garage. The lot contains two drainage basins; 
one flowing to the north and to the road, the other basin in the rear flowing to the west. The 
lot is relatively flat. The drainage pattern follows the terrain as described. The property does 
not directly discharge to an impaired waterbody per the State of Connecticut’s most recent 
Integrated Water Quality Report, List of Impaired Waters, Appendix B-1. 
 
Existing soils at this location, as identified in the NRCS Soil Survey of Fairfield County, 
Connecticut, consists of Urban Land, which has a Hydrologic classification of “D”. 
 
The existing runoff from a 50-Year rainfall event in Basin 1 is 0.59 c.f.s. 
 
The existing runoff from a 50-Year rainfall event in Basin 2 is 1.32 c.f.s. 
 
 
 
PROPOSED CONDITIONS: 
 
The proposal for this property is to raze one of the existing structures, and construct a new 5 
unit residence, with associated driveway and parking.  
 
The proposed runoff from a 50-Year rainfall event in Basin 1 is 0.60 c.f.s.  
 
The proposed runoff from a 50-Year rainfall event in Basin 2 is 1.27 c.f.s.  
 
The increased runoff resulting from the proposed improvements in each basin will be routed 
to an underground retention system sized to temporarily store the increased runoff before 
draining into the surrounding soils. 
 
The disturbed areas will be protected with a silt fence on the downgrade elevations, properly 
backed up. A mud anti tracking pad will be placed on the construction entrance, and the 
roadway swept clean as necessary. 
 
 
 
 
 
COMPUTATIONS: 



 

 

 

The following computations of the existing and proposed conditions runoff flows were 
derived from the HydroCAD computer software. HydroCAD follows the NRCS TR-20 
procedure for computing stormwater runoff. Computations were performed for a 1-year 
storm event, which has a 100% chance of occurring in any given 12 month period, through a 
100-year storm event, which has a 1% chance of occurring in any given 12 month period. 
 
   
 Existing Conditions (Basin 1): 
  
 Buildings  2,252   s.f. CN  98 
 Driveway     533   s.f. CN  98 
 Walks      196   s.f. CN  98 
 Lawn                 513   s.f.        CN  84 
 
 Total                         3,494   s.f. 
 
 Weighted CN =    96 
 

Proposed Conditions (Basin 1): 
  
 Building     878   s.f. CN  98 
 Driveway/Parking 1,818   s.f. CN  98 
 Walk        26   s.f. CN  98 
 Lawn                 944   s.f.        CN  84 
 
 Total                         3,666   s.f. 
 
 Weighted CN  = 94 

 
 
Groundwater Recharge Volume (GWV) Basin 1: 
 
Impervious area = 74.2 % 
WQV = (0.7178 * 0.084 ac)/12 = 0.0050246 ac-ft = 218.9 ft3 

GWQ = 218.9 * 0.1 = 21.9 ft3 

 
Manning’s Equation: 
 
V= (1/n) A2/3S1/2 
Q=V * Cross sectional Area  
For 6” PVC pipe:     V= (1/0.011) (0.125)2/3 (0.01)1/2  = 2.27 ft./sec 
Q= 2.27 * 0.196 ft2 = 0.44 c.f.s. 
 
 



 

 

Existing Conditions (Basin 2): 
  
 Building     215   s.f. CN  98 
 Dirt Parking  2,863   s.f. CN  91 
 Deck        49   s.f. CN  91 
 Asphalt area     530   s.f. CN  98 
 Garage                            460   s.f. CN  98 
 Lawn              4,639   s.f.        CN  84 
 
 Total   8,756   s.f. 
 
 Weighted CN =    88 
 

Proposed Conditions (Basin 2): 
  
 Building  3,462   s.f. CN  98 
 Driveway  2,639   s.f. CN  98 
 Deck/stairs     225   s.f. CN  91 
 Lawn              2,258   s.f.        CN  84 
 
 Total                         8,584  s.f. 
 
 Weighted CN  = 95 

 
Groundwater Recharge Volume (GWV) Basin 2: 
 
Impervious area = 73.7 % 
WQV = (0.7133 * 0.197 ac)/12 = 0.01117100 ac-ft = 510.1 ft3 

GWQ = 510.1 * 0.1 = 51.0 ft3 

 
SUMMARY: 

Basin 1: 
    100 Year   50 Year 25Yr. 10Yr. 5Yr. 2Yr. 1Yr. 
Existing Runoff :                      0.67 c.f.s. 0.59 c.f.s.   0.52   0.43 0.36 0.28 0.23 
 
Proposed Runoff :             0.67 c.f.s.    0.60 c.f.s.    0.53  0.43 0.36 0.27 0.22  
 
Runoff Retained:               0.31 c.f.s.    0.27  c.f.s.   0.24  0.20 0.17     0.13     0.11 
 
Areas Bypassing Retention 
Plus overflow:     0.91 c.f.s. 0.42 c.f.s.   0.29  0.24   0.19 0.15 0.12 
 
% +/-      +35.8         -28.8           -44.2 -44.2 -47.2 -46.4 -47.8 
 Basin 2: 



 

 

    100 Year   50 Year 25Yr. 10Yr. 5Yr. 2Yr. 1Yr. 
 
Existing Runoff :                      1.51 c.f.s. 1.32 c.f.s.    1.15  0.92 0.75 0.54 0.42 
 
Proposed Runoff :             1.44 c.f.s.    1.27 c.f.s.    1.12  0.92 0.77 0.59 0.48  
 
Runoff Retained:               0.84 c.f.s.    0.74  c.f.s.   0.66  0.55   0.46     0.36 0.30 
 
Areas Bypassing Retention 
Plus overflow:     1.52 c.f.s. 1.26 c.f.s.   1.13  0.80   0.62 0.23 0.18 
 
 
% +/-      +0.7          -4.5           -1.7 -13.0 -17.3 -57.4 -57.1 
     
 
Basin   Area  Slope  Reach/Length  CN Tc 
1   3,766 s.f. 0.024  57’   84 5.4 
 
2   8,484 s.f. 0.007  103’   84       14.3 
 
CONCLUSIONS: 

 
The increased run-off resulting from the proposed site improvements will be retained in an 
on-site retention system.  
 
In Basin 1, the runoff from a portion of the driveway and parking area will be routed to 64 
linear feet of 24” concrete galleries. The increase in stormwater runoff is mitigated on-site. 
 
This system will reduce the net peak run-off during a 50 Year (2%) rainfall event to 0.42 
c.f.s. from its current peak of 0.59 c.f.s.  
 
The bottom of the concrete galleries will be at elevation 2.0, while the bottom of the stone 
bed will be at elevation 1.5. No restrictive layer was found to an elevation of 0.0. The volume 
of the voids in the stone bed is not counted in the retention capacity of the system. 
 
The high level overflow for the retention system is a grate over the galleries at grade. 
 
The 6” PVC pipes from the driveway drains routed to the retention system each have a 
minimum capacity of 0.44 c.f.s. This is in excess of the 0.27 c.f.s. peak flow of runoff routed 
through them at the peak of a 50 Year rainfall event. 
 
The proposed retention system in Basin 1 provides a total of 516 ft3 of storage, which will be 
adequate to maintain the net runoff during a 50 Year rainfall event, meets the Water Quality 
Volume, and will provide groundwater recharge. 



 

 

The maximum peak net runoff in Basin 1from the proposed conditions do not increase 
compared to the peak runoff from the existing conditions for each of the rainfall events from 
the 2 Year to the 50 Year rainfall events, as the table above illustrates. 
 
In Basin 2, the runoff from a portion of the building roof and the driveway and parking area 
will be routed to 96 linear feet of 24” concrete galleries. The increase in stormwater runoff is 
mitigated on-site. 
 
This system will reduce the net peak run-off during a 50 Year (2%) rainfall event to 1.26 
c.f.s. from its current peak of 1.32 c.f.s. 
 
The bottom of the concrete galleries will be at elevation 2.0, while the bottom of the stone 
bed will be at elevation 1.5. No restrictive layer was found to an elevation of 0.0. The volume 
of the voids in the stone bed is not counted in the retention capacity of the system. 
 
The high level overflow for the retention system is a grate over the galleries at grade. 
 
The 6” PVC roof leader and pipes from the driveway drains routed to the retention system 
each have a minimum capacity of 0.44 c.f.s. This is in excess of the 0.37 c.f.s. peak flow of 
runoff routed through them at the peak of a 50 Year rainfall event. (Half of the total collected  
runoff, with it being split between the driveway pipes and roof leaders.) 
 
The proposed retention system in Basin 2 provides a total of 766 ft3 of storage, which will be 
adequate to maintain the net runoff during a 50 Year rainfall event, meets the Water Quality 
Volume, and will provide groundwater recharge. 
 
The maximum peak net runoff in Basin 2 from the proposed conditions do not increase 
compared to the peak runoff from the existing conditions for each of the rainfall events from 
the 2 Year to the 50 Year rainfall events, as the table above illustrates. 
 
The retention system in Basin 1 empties completely in 44 hours after a 50 Year rainfall 
event. 
 
The retention system in Basin 2 empties completely in 34 hours after a 50 Year rainfall 
event. 
 
The proposed impervious surfaces other than the frontmost portion of the driveway are 
isolated from the City’s infrastructure. The runoff from these surfaces disperses onto the rear 
or side pervious lawn areas, following the existing terrain to the front (north), over a length 
of approximately 50 feet to the road. As such, they do not connect to any part of the City’s 
drainage infrastructure, and are not included in the DCIA totals. 
 
The existing DCIA consists of the existing asphalt driveway, which runs off to the road, and 
the City drainage infrastructure. 
 



 

 

Based on the above information, the proposed improvements are designed in accordance with 
the City of Stamford Stormwater Drainage Manual and will not adversely impact adjacent or 
downstream properties or City-owned drainage facilities. 
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Summary for Subcatchment 1S: Existing Conditions (Impervious)

Runoff = 0.52 cfs @ 12.07 hrs,  Volume= 0.042 af,  Depth> 7.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  50 Year Rainfall=7.54"

Area (sf) CN Description
* 2,252 98 Buildings
* 533 98 Driveway
* 196 98 Walks

2,981 98 Weighted Average
2,981 100.00% Impervious Area

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

5.0 Direct Entry, Direct

Subcatchment 1S: Existing Conditions (Impervious)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50 Year Rainfall=7.54"
Runoff Area=2,981 sf
Runoff Volume=0.042 af
Runoff Depth>7.30"
Tc=5.0 min
CN=98

0.52 cfs
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Summary for Subcatchment 2S: Existing Conditions (Lawn)

Runoff = 0.08 cfs @ 12.08 hrs,  Volume= 0.006 af,  Depth> 5.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  50 Year Rainfall=7.54"

Area (sf) CN Description
513 84 50-75% Grass cover, Fair, HSG D
513 100.00% Pervious Area

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

5.3 63 0.0317 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.64"

Subcatchment 2S: Existing Conditions (Lawn)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50 Year Rainfall=7.54"
Runoff Area=513 sf
Runoff Volume=0.006 af
Runoff Depth>5.65"
Flow Length=63'
Slope=0.0317 '/'
Tc=5.3 min
CN=84

0.08 cfs
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Summary for Link 1L: Combined Hydrograph

Inflow Area = 0.080 ac, 85.32% Impervious,  Inflow Depth > 7.06"    for  50 Year event
Inflow = 0.59 cfs @ 12.07 hrs,  Volume= 0.047 af
Primary = 0.59 cfs @ 12.07 hrs,  Volume= 0.047 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link 1L: Combined Hydrograph
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Primary
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Inflow Area=0.080 ac
0.59 cfs
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Summary for Subcatchment 4S: Areas not Routed to Retention (Lawn)

Runoff = 0.15 cfs @ 12.02 hrs,  Volume= 0.010 af,  Depth> 5.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  50 Year Rainfall=7.44"

Area (sf) CN Description
944 84 50-75% Grass cover, Fair, HSG D
944 100.00% Pervious Area

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

1.1 15 0.1000 0.24 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.64"

Subcatchment 4S: Areas not Routed to Retention (Lawn)

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
50 Year Rainfall=7.44"
Runoff Area=944 sf
Runoff Volume=0.010 af
Runoff Depth>5.56"
Flow Length=15'
Slope=0.1000 '/'
Tc=1.1 min
CN=84

0.15 cfs
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Summary for Subcatchment 5S: Areas Routed to Retention

Runoff = 0.27 cfs @ 12.07 hrs,  Volume= 0.022 af,  Depth> 7.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  50 Year Rainfall=7.44"

Area (sf) CN Description
* 1,581 98 Portion of Driveway/Parking

1,581 100.00% Impervious Area

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

5.0 Direct Entry, Direct

Subcatchment 5S: Areas Routed to Retention

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50 Year Rainfall=7.44"
Runoff Area=1,581 sf
Runoff Volume=0.022 af
Runoff Depth>7.20"
Tc=5.0 min
CN=98

0.27 cfs

This document was created by an application that isn’t licensed to use novaPDF.
Purchase a license to generate PDF files without this notice.

http://www.novapdf.com/


Type III 24-hr  50 Year Rainfall=7.44"1673CombinedBasin1
  Printed  3/9/2021Prepared by Fairfield County Engineering LLC

Page 15HydroCAD® 10.00-26  s/n 06020  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 6S: Areas not Routed to Retention (Impervious)

Runoff = 0.20 cfs @ 12.07 hrs,  Volume= 0.016 af,  Depth> 7.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  50 Year Rainfall=7.44"

Area (sf) CN Description
* 878 98 Building
* 237 98 Driveway/Parking
* 26 98 Walk

1,141 98 Weighted Average
1,141 100.00% Impervious Area

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

5.0 Direct Entry, Direct

Subcatchment 6S: Areas not Routed to Retention (Impervious)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50 Year Rainfall=7.44"
Runoff Area=1,141 sf
Runoff Volume=0.016 af
Runoff Depth>7.20"
Tc=5.0 min
CN=98

0.20 cfs
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Summary for Pond 1P: 24" Concrete Galleries

Inflow Area = 0.036 ac,100.00% Impervious,  Inflow Depth > 7.20"    for  50 Year event
Inflow = 0.27 cfs @ 12.07 hrs,  Volume= 0.022 af
Outflow = 0.23 cfs @ 12.16 hrs,  Volume= 0.010 af,  Atten= 14%,  Lag= 5.5 min
Primary = 0.23 cfs @ 12.16 hrs,  Volume= 0.010 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev= 4.13' @ 12.16 hrs   Surf.Area= 324 sf   Storage= 516 cf

Plug-Flow detention time= 286.2 min calculated for 0.010 af (46% of inflow)
Center-of-Mass det. time= 145.2 min ( 886.1 - 740.9 )

Volume Invert Avail.Storage Storage Description
#1 2.00' 88 cf 18.00'W x 18.00'L x 2.00'H Stone

648 cf Overall - 428 cf Embedded = 220 cf  x 40.0% Voids
#2 2.00' 428 cf 16.00'W x 16.00'L x 1.67'H 24" Concrete Galleries  Inside #1

516 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Primary 4.00' 6.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.21 cfs @ 12.16 hrs  HW=4.12'   (Free Discharge)
1=Orifice/Grate  (Weir Controls 0.21 cfs @ 1.13 fps)

Pond 1P: 24" Concrete Galleries

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.036 ac
Peak Elev=4.13'
Storage=516 cf

0.27 cfs

0.23 cfs
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Summary for Link 4L: Combined Hydrograph

Inflow Area = 0.084 ac, 74.25% Impervious,  Inflow Depth > 5.11"    for  50 Year event
Inflow = 0.42 cfs @ 12.16 hrs,  Volume= 0.036 af
Primary = 0.42 cfs @ 12.16 hrs,  Volume= 0.036 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link 4L: Combined Hydrograph
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Inflow Area=0.084 ac
0.42 cfs

0.42 cfs

This document was created by an application that isn’t licensed to use novaPDF.
Purchase a license to generate PDF files without this notice.

http://www.novapdf.com/


5S

Areas Routed to
 Retention

1P

24" Concrete Galleries

Routing Diagram for 1673DischargeBasin1
Prepared by Fairfield County Engineering LLC,  Printed 3/9/2021

HydroCAD® 10.00-26  s/n 06020  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link

This document was created by an application that isn’t licensed to use novaPDF.
Purchase a license to generate PDF files without this notice.

http://www.novapdf.com/


Type III 24-hr  50 Year Rainfall=7.54"1673DischargeBasin1
  Printed  3/9/2021Prepared by Fairfield County Engineering LLC

Page 19HydroCAD® 10.00-26  s/n 06020  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: Areas Routed to Retention

Runoff = 0.27 cfs @ 12.07 hrs,  Volume= 0.022 af,  Depth= 7.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.04 hrs
Type III 24-hr  50 Year Rainfall=7.54"

Area (sf) CN Description
* 1,581 98 Portion of Driveway/Parking

1,581 100.00% Impervious Area

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

5.0 Direct Entry, Direct
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Hydrograph for Subcatchment 5S: Areas Routed to Retention

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.80 0.06 0.00 0.00
1.60 0.12 0.02 0.00
2.40 0.18 0.06 0.00
3.20 0.25 0.11 0.00
4.00 0.32 0.16 0.00
4.80 0.41 0.23 0.00
5.60 0.50 0.31 0.00
6.40 0.59 0.40 0.00
7.20 0.71 0.52 0.01
8.00 0.86 0.66 0.01
8.80 1.04 0.83 0.01
9.60 1.28 1.07 0.01

10.40 1.59 1.37 0.02
11.20 2.01 1.78 0.02
12.00 3.77 3.54 0.19
12.80 5.53 5.29 0.03
13.60 5.95 5.71 0.02
14.40 6.26 6.02 0.01
15.20 6.50 6.26 0.01
16.00 6.68 6.44 0.01
16.80 6.83 6.59 0.01
17.60 6.95 6.71 0.01
18.40 7.04 6.81 0.00
19.20 7.13 6.89 0.00
20.00 7.22 6.98 0.00
20.80 7.29 7.05 0.00
21.60 7.36 7.12 0.00
22.40 7.43 7.19 0.00
23.20 7.49 7.25 0.00
24.00 7.54 7.30 0.00
24.80 7.54 7.30 0.00
25.60 7.54 7.30 0.00
26.40 7.54 7.30 0.00
27.20 7.54 7.30 0.00
28.00 7.54 7.30 0.00
28.80 7.54 7.30 0.00
29.60 7.54 7.30 0.00
30.40 7.54 7.30 0.00
31.20 7.54 7.30 0.00
32.00 7.54 7.30 0.00
32.80 7.54 7.30 0.00
33.60 7.54 7.30 0.00
34.40 7.54 7.30 0.00
35.20 7.54 7.30 0.00
36.00 7.54 7.30 0.00
36.80 7.54 7.30 0.00
37.60 7.54 7.30 0.00
38.40 7.54 7.30 0.00
39.20 7.54 7.30 0.00
40.00 7.54 7.30 0.00
40.80 7.54 7.30 0.00
41.60 7.54 7.30 0.00
42.40 7.54 7.30 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

43.20 7.54 7.30 0.00
44.00 7.54 7.30 0.00
44.80 7.54 7.30 0.00
45.60 7.54 7.30 0.00
46.40 7.54 7.30 0.00
47.20 7.54 7.30 0.00
48.00 7.54 7.30 0.00
48.80 7.54 7.30 0.00
49.60 7.54 7.30 0.00
50.40 7.54 7.30 0.00
51.20 7.54 7.30 0.00
52.00 7.54 7.30 0.00
52.80 7.54 7.30 0.00
53.60 7.54 7.30 0.00
54.40 7.54 7.30 0.00
55.20 7.54 7.30 0.00
56.00 7.54 7.30 0.00
56.80 7.54 7.30 0.00
57.60 7.54 7.30 0.00
58.40 7.54 7.30 0.00
59.20 7.54 7.30 0.00
60.00 7.54 7.30 0.00
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Summary for Pond 1P: 24" Concrete Galleries

Inflow Area = 0.036 ac,100.00% Impervious,  Inflow Depth = 7.30"    for  50 Year event
Inflow = 0.27 cfs @ 12.07 hrs,  Volume= 0.022 af
Outflow = 0.02 cfs @ 13.20 hrs,  Volume= 0.022 af,  Atten= 92%,  Lag= 67.7 min
Discarded = 0.01 cfs @ 8.16 hrs,  Volume= 0.021 af
Primary = 0.01 cfs @ 13.20 hrs,  Volume= 0.001 af

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.04 hrs / 3
Peak Elev= 4.02' @ 13.20 hrs   Surf.Area= 324 sf   Storage= 516 cf

Plug-Flow detention time= 627.8 min calculated for 0.022 af (100% of inflow)
Center-of-Mass det. time= 628.0 min ( 1,369.1 - 741.0 )

Volume Invert Avail.Storage Storage Description
#1 2.00' 88 cf 18.00'W x 18.00'L x 2.00'H Stone

648 cf Overall - 428 cf Embedded = 220 cf  x 40.0% Voids
#2 2.00' 428 cf 16.00'W x 16.00'L x 1.67'H 24" Concrete Galleries  Inside #1

516 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Primary 4.00' 6.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Discarded 2.00' 0.890 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.01 cfs @ 8.16 hrs  HW=2.02'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=0.01 cfs @ 13.20 hrs  HW=4.02'   (Free Discharge)
1=Orifice/Grate  (Weir Controls 0.01 cfs @ 0.46 fps)
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Hydrograph for Pond 1P: 24" Concrete Galleries

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 2.00 0.00 0.00 0.00
2.00 0.00 1 2.00 0.00 0.00 0.00
4.00 0.00 2 2.01 0.00 0.00 0.00
6.00 0.00 3 2.01 0.00 0.00 0.00
8.00 0.01 5 2.02 0.01 0.01 0.00

10.00 0.01 28 2.10 0.01 0.01 0.00
12.00 0.19 225 2.79 0.01 0.01 0.00
14.00 0.01 516 4.01 0.02 0.01 0.01
16.00 0.01 516 4.00 0.01 0.01 0.00
18.00 0.00 510 3.95 0.01 0.01 0.00
20.00 0.00 491 3.81 0.01 0.01 0.00
22.00 0.00 466 3.65 0.01 0.01 0.00
24.00 0.00 438 3.54 0.01 0.01 0.00
26.00 0.00 390 3.38 0.01 0.01 0.00
28.00 0.00 342 3.21 0.01 0.01 0.00
30.00 0.00 294 3.04 0.01 0.01 0.00
32.00 0.00 246 2.87 0.01 0.01 0.00
34.00 0.00 198 2.70 0.01 0.01 0.00
36.00 0.00 150 2.53 0.01 0.01 0.00
38.00 0.00 102 2.36 0.01 0.01 0.00
40.00 0.00 54 2.19 0.01 0.01 0.00
42.00 0.00 6 2.02 0.01 0.01 0.00
44.00 0.00 0 2.00 0.00 0.00 0.00
46.00 0.00 0 2.00 0.00 0.00 0.00
48.00 0.00 0 2.00 0.00 0.00 0.00
50.00 0.00 0 2.00 0.00 0.00 0.00
52.00 0.00 0 2.00 0.00 0.00 0.00
54.00 0.00 0 2.00 0.00 0.00 0.00
56.00 0.00 0 2.00 0.00 0.00 0.00
58.00 0.00 0 2.00 0.00 0.00 0.00
60.00 0.00 0 2.00 0.00 0.00 0.00
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Summary for Subcatchment 1S: Existing Conditions (Impervious)

Runoff = 0.69 cfs @ 12.07 hrs,  Volume= 0.053 af,  Depth> 6.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  50 Year Rainfall=7.54"

Area (sf) CN Description
* 215 98 Buildings
* 2,863 91 Dirt Parking
* 49 91 Deck
* 530 98 Asphalt Area
* 460 98 Garage

4,117 93 Weighted Average
2,912 70.73% Pervious Area
1,205 29.27% Impervious Area

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

5.0 Direct Entry, Direct

Subcatchment 1S: Existing Conditions (Impervious)

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)
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0

Type III 24-hr
50 Year Rainfall=7.54"
Runoff Area=4,117 sf
Runoff Volume=0.053 af
Runoff Depth>6.70"
Tc=5.0 min
CN=93

0.69 cfs
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Summary for Subcatchment 2S: Existing Conditions (Lawn)

Runoff = 0.65 cfs @ 12.10 hrs,  Volume= 0.050 af,  Depth> 5.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  50 Year Rainfall=7.54"

Area (sf) CN Description
4,639 84 50-75% Grass cover, Fair, HSG D
4,639 100.00% Pervious Area

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

7.4 65 0.0147 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.64"

Subcatchment 2S: Existing Conditions (Lawn)

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.7
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0.6
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Type III 24-hr
50 Year Rainfall=7.54"
Runoff Area=4,639 sf
Runoff Volume=0.050 af
Runoff Depth>5.65"
Flow Length=65'
Slope=0.0147 '/'
Tc=7.4 min
CN=84

0.65 cfs
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Summary for Link 1L: Combined Hydrograph

Inflow Area = 0.201 ac, 13.76% Impervious,  Inflow Depth > 6.14"    for  50 Year event
Inflow = 1.32 cfs @ 12.09 hrs,  Volume= 0.103 af
Primary = 1.32 cfs @ 12.09 hrs,  Volume= 0.103 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link 1L: Combined Hydrograph

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Inflow Area=0.201 ac
1.32 cfs

1.32 cfs
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24" Concrete Galleries

4L

Combined Hydrograph

Routing Diagram for 1673CombinedBasin2
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Summary for Subcatchment 4S: Areas not Routed to Retention (Lawn)

Runoff = 0.25 cfs @ 12.19 hrs,  Volume= 0.024 af,  Depth> 5.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  50 Year Rainfall=7.44"

Area (sf) CN Description
2,258 84 50-75% Grass cover, Fair, HSG D
2,258 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.3 103 0.0070 0.12 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.64"

Subcatchment 4S: Areas not Routed to Retention (Lawn)

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.28

0.26

0.24
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0.16
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0.12

0.1
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0

Type III 24-hr
50 Year Rainfall=7.44"
Runoff Area=2,258 sf
Runoff Volume=0.024 af
Runoff Depth>5.55"
Flow Length=103'
Slope=0.0070 '/'
Tc=14.3 min
CN=84

0.25 cfs

This document was created by an application that isn’t licensed to use novaPDF.
Purchase a license to generate PDF files without this notice.

http://www.novapdf.com/


Type III 24-hr  50 Year Rainfall=7.44"1673CombinedBasin2
  Printed  3/9/2021Prepared by Fairfield County Engineering LLC

Page 29HydroCAD® 10.00-26  s/n 06020  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: Areas Routed to Retention

Runoff = 0.74 cfs @ 12.07 hrs,  Volume= 0.059 af,  Depth> 7.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  50 Year Rainfall=7.44"

Area (sf) CN Description
* 1,673 98 portion of Building roof
* 2,639 98 Driveway

4,312 98 Weighted Average
4,312 100.00% Impervious Area

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

5.0 Direct Entry, Direct

Subcatchment 5S: Areas Routed to Retention

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
50 Year Rainfall=7.44"
Runoff Area=4,312 sf
Runoff Volume=0.059 af
Runoff Depth>7.20"
Tc=5.0 min
CN=98

0.74 cfs
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Summary for Subcatchment 6S: Areas not Routed to Retention (Impervious)

Runoff = 0.34 cfs @ 12.07 hrs,  Volume= 0.027 af,  Depth> 7.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs
Type III 24-hr  50 Year Rainfall=7.44"

Area (sf) CN Description
* 1,789 98 Building
* 225 91 Decks/stairs

2,014 97 Weighted Average
225 11.17% Pervious Area

1,789 88.83% Impervious Area

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

5.0 Direct Entry, Direct

Subcatchment 6S: Areas not Routed to Retention (Impervious)

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
50 Year Rainfall=7.44"
Runoff Area=2,014 sf
Runoff Volume=0.027 af
Runoff Depth>7.08"
Tc=5.0 min
CN=97

0.34 cfs
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Summary for Pond 1P: 24" Concrete Galleries

Inflow Area = 0.099 ac,100.00% Impervious,  Inflow Depth > 7.20"    for  50 Year event
Inflow = 0.74 cfs @ 12.07 hrs,  Volume= 0.059 af
Outflow = 0.74 cfs @ 12.07 hrs,  Volume= 0.042 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.74 cfs @ 12.07 hrs,  Volume= 0.042 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs / 3
Peak Elev= 4.61' @ 12.07 hrs   Surf.Area= 476 sf   Storage= 766 cf

Plug-Flow detention time= 182.7 min calculated for 0.042 af (70% of inflow)
Center-of-Mass det. time= 88.0 min ( 828.9 - 740.9 )

Volume Invert Avail.Storage Storage Description
#1 2.00' 124 cf 14.00'W x 34.00'L x 2.00'H Stone

952 cf Overall - 641 cf Embedded = 311 cf  x 40.0% Voids
#2 2.00' 641 cf 12.00'W x 32.00'L x 1.67'H 24" Concrete Galleries  Inside #1

766 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Primary 4.00' 6.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.73 cfs @ 12.07 hrs  HW=4.59'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.73 cfs @ 3.70 fps)

Pond 1P: 24" Concrete Galleries

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=0.099 ac
Peak Elev=4.61'
Storage=766 cf

0.74 cfs
0.74 cfs
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Summary for Link 4L: Combined Hydrograph

Inflow Area = 0.197 ac, 71.07% Impervious,  Inflow Depth > 5.65"    for  50 Year event
Inflow = 1.26 cfs @ 12.08 hrs,  Volume= 0.093 af
Primary = 1.26 cfs @ 12.08 hrs,  Volume= 0.093 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.04 hrs

Link 4L: Combined Hydrograph

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
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1

0

Inflow Area=0.197 ac
1.26 cfs

1.26 cfs
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Summary for Subcatchment 5S: Areas Routed to Retention

Runoff = 0.75 cfs @ 12.07 hrs,  Volume= 0.060 af,  Depth= 7.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-60.00 hrs, dt= 0.04 hrs
Type III 24-hr  50 Year Rainfall=7.54"

Area (sf) CN Description
* 1,673 98 portion of Building roof
* 2,639 98 Driveway

4,312 98 Weighted Average
4,312 100.00% Impervious Area

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

5.0 Direct Entry, Direct
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Hydrograph for Subcatchment 5S: Areas Routed to Retention

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.80 0.06 0.00 0.00
1.60 0.12 0.02 0.00
2.40 0.18 0.06 0.01
3.20 0.25 0.11 0.01
4.00 0.32 0.16 0.01
4.80 0.41 0.23 0.01
5.60 0.50 0.31 0.01
6.40 0.59 0.40 0.01
7.20 0.71 0.52 0.02
8.00 0.86 0.66 0.02
8.80 1.04 0.83 0.03
9.60 1.28 1.07 0.03

10.40 1.59 1.37 0.04
11.20 2.01 1.78 0.06
12.00 3.77 3.54 0.52
12.80 5.53 5.29 0.07
13.60 5.95 5.71 0.05
14.40 6.26 6.02 0.03
15.20 6.50 6.26 0.03
16.00 6.68 6.44 0.02
16.80 6.83 6.59 0.02
17.60 6.95 6.71 0.01
18.40 7.04 6.81 0.01
19.20 7.13 6.89 0.01
20.00 7.22 6.98 0.01
20.80 7.29 7.05 0.01
21.60 7.36 7.12 0.01
22.40 7.43 7.19 0.01
23.20 7.49 7.25 0.01
24.00 7.54 7.30 0.01
24.80 7.54 7.30 0.00
25.60 7.54 7.30 0.00
26.40 7.54 7.30 0.00
27.20 7.54 7.30 0.00
28.00 7.54 7.30 0.00
28.80 7.54 7.30 0.00
29.60 7.54 7.30 0.00
30.40 7.54 7.30 0.00
31.20 7.54 7.30 0.00
32.00 7.54 7.30 0.00
32.80 7.54 7.30 0.00
33.60 7.54 7.30 0.00
34.40 7.54 7.30 0.00
35.20 7.54 7.30 0.00
36.00 7.54 7.30 0.00
36.80 7.54 7.30 0.00
37.60 7.54 7.30 0.00
38.40 7.54 7.30 0.00
39.20 7.54 7.30 0.00
40.00 7.54 7.30 0.00
40.80 7.54 7.30 0.00
41.60 7.54 7.30 0.00
42.40 7.54 7.30 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

43.20 7.54 7.30 0.00
44.00 7.54 7.30 0.00
44.80 7.54 7.30 0.00
45.60 7.54 7.30 0.00
46.40 7.54 7.30 0.00
47.20 7.54 7.30 0.00
48.00 7.54 7.30 0.00
48.80 7.54 7.30 0.00
49.60 7.54 7.30 0.00
50.40 7.54 7.30 0.00
51.20 7.54 7.30 0.00
52.00 7.54 7.30 0.00
52.80 7.54 7.30 0.00
53.60 7.54 7.30 0.00
54.40 7.54 7.30 0.00
55.20 7.54 7.30 0.00
56.00 7.54 7.30 0.00
56.80 7.54 7.30 0.00
57.60 7.54 7.30 0.00
58.40 7.54 7.30 0.00
59.20 7.54 7.30 0.00
60.00 7.54 7.30 0.00
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Summary for Pond 1P: 24" Concrete Galleries

Inflow Area = 0.099 ac,100.00% Impervious,  Inflow Depth = 7.30"    for  50 Year event
Inflow = 0.75 cfs @ 12.07 hrs,  Volume= 0.060 af
Outflow = 0.83 cfs @ 12.09 hrs,  Volume= 0.061 af,  Atten= 0%,  Lag= 1.2 min
Discarded = 0.02 cfs @ 8.16 hrs,  Volume= 0.042 af
Primary = 0.81 cfs @ 12.09 hrs,  Volume= 0.019 af

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.04 hrs / 3
Peak Elev= 4.70' @ 12.09 hrs   Surf.Area= 476 sf   Storage= 766 cf

Plug-Flow detention time= 237.7 min calculated for 0.060 af (100% of inflow)
Center-of-Mass det. time= 250.5 min ( 991.6 - 741.0 )

Volume Invert Avail.Storage Storage Description
#1 2.00' 124 cf 14.00'W x 34.00'L x 2.00'H Stone

952 cf Overall - 641 cf Embedded = 311 cf  x 40.0% Voids
#2 2.00' 641 cf 12.00'W x 32.00'L x 1.67'H 24" Concrete Galleries  Inside #1

766 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Primary 4.00' 6.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Discarded 2.00' 1.700 in/hr Exfiltration over Horizontal area   

Discarded OutFlow  Max=0.02 cfs @ 8.16 hrs  HW=2.02'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.71 cfs @ 12.09 hrs  HW=4.57'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.71 cfs @ 3.62 fps)
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Hydrograph for Pond 1P: 24" Concrete Galleries

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 2.00 0.00 0.00 0.00
2.00 0.00 2 2.00 0.00 0.00 0.00
4.00 0.01 3 2.01 0.01 0.01 0.00
6.00 0.01 5 2.01 0.01 0.01 0.00
8.00 0.02 8 2.02 0.02 0.02 0.00

10.00 0.04 67 2.16 0.02 0.02 0.00
12.00 0.52 599 3.42 0.02 0.02 0.00
14.00 0.04 766 4.04 0.06 0.02 0.04
16.00 0.02 766 4.00 0.02 0.02 0.00
18.00 0.01 746 3.90 0.02 0.02 0.00
20.00 0.01 690 3.64 0.02 0.02 0.00
22.00 0.01 620 3.47 0.02 0.02 0.00
24.00 0.01 538 3.28 0.02 0.02 0.00
26.00 0.00 405 2.96 0.02 0.02 0.00
28.00 0.00 270 2.64 0.02 0.02 0.00
30.00 0.00 135 2.32 0.02 0.02 0.00
32.00 0.00 3 2.01 0.01 0.01 0.00
34.00 0.00 0 2.00 0.00 0.00 0.00
36.00 0.00 0 2.00 0.00 0.00 0.00
38.00 0.00 0 2.00 0.00 0.00 0.00
40.00 0.00 0 2.00 0.00 0.00 0.00
42.00 0.00 0 2.00 0.00 0.00 0.00
44.00 0.00 0 2.00 0.00 0.00 0.00
46.00 0.00 0 2.00 0.00 0.00 0.00
48.00 0.00 0 2.00 0.00 0.00 0.00
50.00 0.00 0 2.00 0.00 0.00 0.00
52.00 0.00 0 2.00 0.00 0.00 0.00
54.00 0.00 0 2.00 0.00 0.00 0.00
56.00 0.00 0 2.00 0.00 0.00 0.00
58.00 0.00 0 2.00 0.00 0.00 0.00
60.00 0.00 0 2.00 0.00 0.00 0.00
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