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Hydrology

6.B-1

Appendix B - Rainfall

DURATION RETURN FREQUENCY (Years)
2 5 10 25 50 100

Min RAINFALL IN MM (INCHES)
5 9.1(036)  11.4(0.45) 13.000.51)  152(0.60)  17.2(067)  18.5(0.73)
15 18.3(0.72) 22.6(0.89)  25.9(1.02)  30.5(1.20)  34.0(134)  37.6(148)
60 33.001.3)  432(1.7)  50.8(2.00)  58.4(230) 653(Q57)  71.12.80)

Hrs
2 40.6(1.60) 546(2.15) 63.52.50) 724285 82.6(3.25) 91.4(3.60)
3 44.5(1.75)  61.0(2.40) 69.9(275)  82.6(3.25)  90.2(3.55) 101.6(4.00)
6 50.7(2.35) 74.9(2.95)  87.6(3.45) 101.6(4.00) 115.6(4.55) 127.0(5.00)
12 69.9(2.75) 902(3.55) 10L6(4.00) 123.2(485) 1359(535) 152.4(6.00)
24 82.6(3.25) 106.7(420) 125.7(495) 146.1(575) 161.3(6.35) 177.8(7.00)
24 HOUR RAINFALL BY COUNTY | .
Fairfield 83.83.3) 1092(43) 1270(50) 144.8(57) 1626(64) 1829(7.2)
Hartford 813(3.2) 104141 119447  1397(55) 1575(62)  175.3(69)
Lithfild  81.332) 104141 119447  139.7(55)  157.5(6.2) 177.8(7.0)
Middlesex  838(3.3) 1067(42) 127.0(50)  1422(56) 160.0(6.3)  180.3(7.1)
NewHaven  83.8(3.3) 106.7(42) 127.0(5.0)  1422(56)  160.0(6.3) 180.3(7.1) & UsE
NewLondon  864(3.4)  100243)  127.0(5.0)  144.8(5.7)  160.0(6.3) 180.3(7.1)
Tolland 813(32) 104.141) 121948) 139.7(55)  157.5(62)  175.3(6.9)
Windham  813(32) 1067(42) 12L9(4.8) 139.7(35) 157.5(62)  175.3(69)
Sources:

RAINFALL - DURATION ~ FREQUENCY

RELATIONSHIPS FOR CONNECTICUT

{. “Rainfall Frequency Atlas of the United States”, Technical Paper No. 40, U.S.

Department of Commerce, Weather Bureau.
2. NOAA Technical Memorandum “NWS Hydro-35", June 1977, U.S. Department of

Commerce, National Weather Service.
Table B-1

A -1

October 2000 ConnDOT Drainage Manual



Hydrology

6.B-8
RAINFALL INTENSITY (in/hr)
DURATION | DURATION | 2V¥r | 5¥r | 10Yr | 25Yr | 50¥Yr | 100Yr

(min) (hr)

5 0.08 4.6 55 6.0 6.7 73 7.8
6 0.10 4.4 52 5.8 65 7.0 75
7 0.12 42 5.0 55 6.2 6.8 72
8 0.13 4.0 4.8 53 6.0 6.5 7.0
9 0.15 3.8 4.6 5.1 5.7 6.2 6.7
10 0.17 3.6 4.3 48 @ 6.0 6.5
11 0.18 3.4 42 4.7 . 58 63
12 0.20 33 4.0 4.5 5.1 5.6 6.1
13 0.22 3.1 38 43 5.0 5.4 59
14 0.23 3.0 3.7 42 4.8 53 5.7
15 0.25 2.8 35 4.0 4.6 5.1 55
16 0.27 2.8 35 3.9 4.5 5.0 5.4
17 0.28 2.7 3.4 3.8 4.4 4.9 54
18 0.30 2.7 33 3.8 44 4.8 53
19 0.32 2.6 3.2 3.7 43 4.7 52
20 0.33 2.5 32 3.6 42 4.6 5.1
21 0.35 25 3.1 35 4.1 45 5.0
22 0.37 2.4 3.0 3.4 4.0 4.4 49
23 0.38 2.3 2.9 3.4 3.9 4.3 4.8
24 0.40 2.3 2.9 3.3 3.8 42 4.7
25 0.42 2.2 2.8 3.2 3.7 4.2 4.6
26 0.43 2.2 2.7 3.1 3.7 4.1 4.5
27 0.45 2.1 2.7 3.0 3.6 4.0 4.4
28 0.47 2.0 2.6 3.0 3.5 3.9 43
29 0.48 2.0 2.5 2.9 3.4 38 42
30 0.50 1.9 2.4 2.8 33 3.7 4.1

Rainfail Intensity/Duration/Frequency Relationship for Connecticut (English Units)

ConnDOT Drainage Manual

Table B-2.1

October 2000

A-L



Hvdrology 6.9-5

The final element to be factored into the determination of runoff coefficients is the land slope.
As the slope of the drainage basin increases, the selected C value should also increase. This is
caused by the fact that as the slope of the drainage area increases, the velocity of overland and
channel flow will increase allowing less opportunity for water to infiltrate the ground surface. Thus,
more of the rainfall will become runoff from the drainage area.

In summary, it should- be reiterated that in assigning a value to the runoff coefficient for use in
the rational method, the engineer must rely heavily on experience and judgement.

‘Table 6-3 Recommended Coefficient Of Runoff For Pervious Surfaces By
Selected Hydrologic Soil Groupings And Slope Ranges

Slope A B c b TYPE A So\L

Flat 0.04-0.09 0.07-0.12 0.11-0.16 0.15-0.20 AN ERDGE swbe
(0-1%) VoED 91\ To
Average 0.09-0.14 0.12-0.17 0.16-0.21 0.20-0.25 ‘ ATWVE
2 - 6%) USE Oz | e coneeivAT
Steep 0.13-0.18 0.18-0.24 0.23-0.31 0.28-0.38

(Over 6%)

Source:  Storm Drainage Design Manual, Erie and Niagara Counties Regional Planning Board.

Table 6-4 Recommended Coefficient Of Runoff Values For Various Selected Land Uses

Description of Area Runoff Coefficients
Business: Downtown areas 0.70-0.95
Neighborhood areas 0.50-0.70
Residential: Single-family areas 0.30-0.50
Multi units, detached 0.40-0.60
Multi units, attached 0.60-0.75
Suburban . 0.25-0.40
Residential (0.5 ha (1.2 ac) lots or more) 0.30-0.45
Apartment dwelling areas 0.50-0.70
Industrial: Light areas 0.50-0.80
Heavy areas 0.60-0.90
Parks, cemeteries 0.10-0.25
Playgrounds 0.20-0.40
Railroad yard areas 0.20-0.40
Unimproved areas 0.10-0.30

h+D

December 2003 ConnDOT Drainage Manual
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A Routing Diagram for RETENTION AREA 1
Prepared by LBM Engineering LLC, Printed 6/25/2024
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RETENTION AREA 1 CT-Ledyard 2-yr Duration=15 min, Inten=2.71 in/hr

Prepared by LBM Engineering LLC Printed 6/25/2024
HydroCAD® 10.20-4b s/n 09192 © 2023 HydroCAD Software Solutions LLC Page 2

Summary for Subcatchment 1AB: AREA B

Runoff = 0.90cfs@ 0.17 hrs, Volume= 1,221 cf, Depth= 0.37"
Routed to Pond 2P : INFILTRATION 1

Runoff by Rational method, Rise/Fall=1.0/2.5 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-Ledyard 2-yr Duration=15 min, Inten=2.71 in/nhr

Area (ac) C Description Land Use

0.070 0.95 PAVEMENTA

0.070 0.95 PAVEMENTB

0.060 0.86 3 HOUSES

0.720 0.21 _ OVERLAND B

0.920 0.36 Weighted Average
0.780 84.78% Pervious Area
0.140 15.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry, TO BASIN

Summary for Pond 2P: INFILTRATION 1

Inflow Area = 40,075 sf, 15.22% Impervious, Inflow Depth = 0.37" for 2-yr event

Inflow = 0.90cfs@ 0.17 hrs, Volume= 1,221 cf

Outflow = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Atten= 100%, Lag= 0.0 min
Primary = 0.00cfs@ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev= 141.30' @ 0.67 hrs Storage= 1,221 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert  Avail.Storage _Storage Description
#1 139.00' 3,188 cf Custom Stage Data Listed below
4,250 cf Overall x 75.0% Voids
Elevation Cum.Store
(feet) (cubic-feet)
139.00 0
140.00 708
141.00 1,417
142.00 2,125
143.00 2,833
144.00 3,542
145.00 4,250
Device Routing Invert _Outlet Devices
#1  Primary 144.00' 3.0'long x 1.0’ breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00



RETENTION AREA 1 CT-Ledyard 2-yr Duration=15 min, Inten=2.71 in/hr

Prepared by LBM Engineering LLC Printed 6/25/2024
HydroCAD® 10.20-4b s/n 09192 © 2023 HydroCAD Software Solutions LLC Page 3
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=139.00' (Free Discharge)
? _1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



RETENTION AREA 1 CT-Ledyard 5-yr Duration=15 min, Inten=3.43 in/hr.

Prepared by LBM Engineering LLC Printed 6/25/2024
HydroCAD® 10.20-4b_s/n 09192 © 2023 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment 1AB: AREA B

Runoff = 1.15cfs @ 0.17 hrs, Volume= 1,547 cf, Depth= 0.46"
Routed to Pond 2P : INFILTRATION 1

Runoff by Rational method, Rise/Fall=1.0/2.5 xT¢, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-Ledyard 5-yr Duration=15 min, Inten=3.43 in/nr

Area (ac) C Description Land Use

0.070 0.95 PAVEMENTA

0.070 0.95 PAVEMENTB

0.060 0.86 3 HOUSES

0.720 0.21 _ OVERLANDB

0.920 0.36 Weighted Average
0.780 84.78% Pervious Area
0.140 15.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (f/ft)  (ft/sec) (cfs)
10.0 Direct Entry, TO BASIN

Summary for Pond 2P: INFILTRATION 1

Inflow Area = 40,075 sf, 15.22% Impervious, Inflow Depth= 0.46" for 5-yr event

Inflow = 1.15¢cfs @ 0.17 hrs, Volume= 1,547 cf

Outflow = 0.00cfs @ 0.00 hrs, Volume= 0 cf, Atten= 100%, Lag= 0.0 min
Primary = 0.00cfs @ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev= 141.91' @ 0.67 hrs Storage= 1,547 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage  Storage Description
#1 139.00' 3,188 ¢f Custom Stage Data Listed below
4,250 cf Overall x 75.0% Voids
Elevation Cum.Store
(feet) (cubic-feet)
139.00 0
140.00 708
141.00 1,417
142.00 2,125
143.00 2,833
144.00 3,542
145.00 4,250
Device Routing Invert Outlet Devices
#1  Primary 144.00' 3.0'long x 1.0 breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00



RETENTION AREA 1 CT-Ledyard 5-yr Duration=15 min, Inten=3.43 in/hr
Prepared by LBM Engineering LLC ) Printed 6/25/2024

HydroCAD® 10.20-4b s/n 09192 © 2023 HydroCAD Software Solutions LLC Page 5
2.50 3.00
Coef. (English) 2,69 2,72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

rimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=139.00' (Free Discharge)
1 _1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



RETENTION AREA 1 CT-Ledyard 10-yr Duration=15 min, Inten=4.04 in/hr

Prepared by LBM Engineering LLC Printed 6/25/2024
HydroCAD® 10.20-4b s/n 09192 © 2023 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment 1AB: AREA B

Runoff = 1.35cfs@ 0.17 hrs, Volume= 1,821 cf, Depth= 0.55"
Routed to Pond 2P : INFILTRATION 1

Runoff by Rational method, Rise/Fall=1.0/2.5 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-Ledyard 10-yr Duration=15 min, Inten=4.04 in/hr

Area (ac) C Description Land Use
0.070 0.95 PAVEMENTA
0.070 0.95 PAVEMENTB
0.060 086 3 HOUSES
0.720 0.21 OVERLAND B
0.920 0.36 Weighted Average
0.780 84.78% Pervious Area
0.140 156.22% Impervious Area

Tc Length Slope Velocity Capacity Description
{(min)  (feet) (fuft)  (ft/sec) (cfs)
10.0 Direct Entry, TO BASIN

Summary for Pond 2P: INFILTRATION 1

Inflow Area = 40,075 sf, 15.22% Impervious, Inflow Depth= 0.55" for 10-yr event
Inflow = 1.35cfs@ 0.17 hrs, Volume= 1,821 cf

Outflow = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Atten=100%, Lag= 0.0 min
Primary = 0.00cfs@ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev= 142.43' @ 0.67 hrs Storage= 1,821 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage _Storage Description
#1 139.00 3,188 ¢f Custom Stage Data Listed below
4,250 cf Overall x 75.0% Voids
Elevation Cum.Store
(feet) (cubic-feet)
139.00 0
140.00 708
141.00 1,417
142.00 2,125
143.00 2,833
144.00 3,542
145.00 4,250
Device Routing Invert Outlet Devices
#1  Primary 144.00' 3.0'long x 1.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00



RETENTION AREA 1 CT-Ledyard 10-yr Duration=15 min, Inten=4.04 in/hr
Prepared by LBM Engineering LLC Printed 6/25/2024

HydroCAD® 10.20-4b s/n 09192 © 2023 HydroCAD Software Solutions LLC Page 7
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

rimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=139.00' (Free Discharge)
*_1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



RETENTION AREA 1 CT-Ledyard 25-yr Duration=15 min, Inten=4.84 in/hr

Prepared by LBM Engineering LLC Printed 6/25/2024
HydroCAD® 10.20-4b s/n 09192 © 2023 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment 1AB: AREA B

Runoff = 1.62cfs@ 0.17 hrs, Volume= 2,182 cf, Depth= 0.65"
Routed to Pond 2P : INFILTRATION 1

Runoff by Rational method, Rise/Fall=1.0/2.5 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-Ledyard 25-yr Duration=15 min, Inten=4.84 in/hr

Area (ac) C Description Land Use

0.070 0.95 PAVEMENTA

0.070 0.95 PAVEMENTB

0.060 0.86 3 HOUSES

0.720 0.21 OVERLANDB

0.920 0.36 Weighted Average
0.780 84.78% Pervious Area
0.140 16.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (fuft)  (ft/sec) (cfs)
10.0 Direct Entry, TO BASIN

Summary for Pond 2P: INFILTRATION 1

Inflow Area = 40,075 sf, 15.22% Impervious, Inflow Depth = 0.65" for 25-yr event
Inflow = 1.62cfs@ 0.17 hrs, Volume= 2,182 cf

Outflow = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Atten=100%, Lag= 0.0 min
Primary = 0.00cfs @ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev= 143.11' @ 0.67 hrs Storage= 2,182 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage  Storage Description
#1 139.00' 3,188 ¢f Custom Stage Data Listed below
4,250 cf Overall x 75.0% Voids
Elevation Cum.Store
(feet) (cubic-feet)
139.00 0
140.00 708
141.00 1,417
142.00 2,125
143.00 2,833
144.00 3,642
145.00 4,250
Device Routing Invert Outlet Devices
#1  Primary 144.00' 3.0'long x 1.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00



CT-Ledyard 25-yr Duration=15 min, Inten=4.84 in/hr

RETENTION AREA 1
Printed 6/25/2024

Prepared by LBM Engineering LLC

HydroCAD® 10.20-4b_s/n 09192 © 2023 HydroCAD Software Solutions LLC Page 9
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=139.00' (Free Discharge)
1+ _1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



RETENTION AREA 1 CT-Ledyard 100-yr Duration=15 min, Inten=6.12 in/hr

Prepared by LBM Engineering LLC Printed 6/25/2024
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Summary for Subcatchment 1AB: AREA B

Runoff = 2.04cfs@ 0.17 hrs, Volume= 2,759 cf, Depth= 0.83"
Routed to Pond 2P : INFILTRATION 1

Runoff by Rational method, Rise/Fall=1.0/2.5 xTc, Time Span= 0.00-3.00 hrs, dt=0.01 hrs
CT-Ledyard 100-yr Duration=15 min, Inten=6.12 in/hr

Area (ac) C Description Land Use
0.070 0.95 PAVEMENT A
0.070 095 PAVEMENTB
0.060 0.86 3 HOUSES
0.720 0.21 OVERLANDB
0.920 0.36 Weighted Average
0.780 84.78% Pervious Area
0.140 15.22% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftft)  (ft/sec) (cfs)
10.0 Direct Entry, TO BASIN

Summary for Pond 2P: INFILTRATION 1

Inflow Area = 40,075 sf, 15.22% Impervious, Inflow Depth = 0.83" for 100-yr event
Inflow = 2.04cfs@ 0.17 hrs, Volume= 2,759 cf

Outflow = 024cfs@ 0.62 hrs, Volume= 102 cf, Atten=88%, Lag=27.0 min
Primary = 0.24cfs@ 0.62 hrs, Volume= 102 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev= 144.09' @ 0.62 hrs Storage= 2,707 cf

Plug-Flow detention time= 37.8 min calculated for 102 cf (4% of inflow)
Center-of-Mass det. time= 23.6 min ( 40.9- 17.2)

Volume Invert  Avail.Storage _Storage Description
#1 139.00' 3,188 cf Custom Stage Data Listed below
4,250 cf Overall x 75.0% Voids
Elevation Cum.Store
(feet) (cubic-feet)
139.00 0
140.00 708
141.00 1,417
142.00 2,125
143.00 2,833
144.00 3,542
145.00 4,250
Device Routing Invert Outlet Devices
#1  Primary 144.00' 3.0'long x 1.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00



RETENTION AREA 1 CT-Ledyard 100-yr Duration=15 min, Inten=6.12 in/hr

Prepared by LBM Engineering LLC _ Printed 6/25/2024
HydroCAD® 10.20-4b s/n 09192 © 2023 HydroCAD Software Solutions LLC Page 11
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=0.24 cfs @ 0.62 hrs HW=144.09' (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 0.24 cfs @ 0.83 fps)
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Routing Diagram for RETENTION AREA 2
Prepared by LBM Engineering LLC, Printed 6/25/2024
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RETENTION AREA 2 CT-Ledyard 2-yr Duration=15 min, Inten=2.71 in/hr

Prepared by LBM Engineering LLC Printed 6/25/2024
HydroCAD® 10.20-4b s/n 09192 © 2023 HydroCAD Software Solutions LLC Page 2

Summary for Subcatchment 2 D: 2 AREA D

Runoff = 1.16cfs@ 0.17 hrs, Volume= 1,569 cf, Depth= 0.44"
Routed to Pond 3P : INFILTRATION 2

Runoff by Rational method, Rise/Fall=1.0/2.5 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-Ledyard 2-yr Duration=15 min, Inten=2.71 in/hr

Area (ac) C Description Land Use
0.240 0.95 PAVEMENT AREAD
0.060 0.86 ROOF 3 HOUSES
0.690 0.21 OVERLAND
0.990 0.43 Weighted Average
0.750 75.76% Pervious Area
0.240 24.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fUft)  (ft/sec) (cfs)
10.0 Direct Entry, Direct Input - Small Areas

Summary for Pond 3P: INFILTRATION 2

Inflow Area = 43,124 sf, 24.24% Impervious, Inflow Depth = 0.44" for 2-yr event

Inflow = 1.16cfs @ 0.17 hrs, Volume= 1,569 cf

Outflow = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Atten=100%, Lag= 0.0 min
Primary = 0.00cfs@ 0.00 hrs, Volume= 0cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev= 149.95' @ 0.67 hrs Storage= 1,569 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert  Avail.Storage _ Storage Description
#1 147.00' 3,188 cf Custom Stage Data Listed below
4,250 cf Overall x 75.0% Voids
Elevation Cum.Store
(feet) {cubic-feet)

147.00 0

148.00 708

149.00 1,417

150.00 2,125

151.00 2,833

152.00 3,542

153.00 4,250
Device Routing Invert Outlet Devices

#1  Primary 152.00' 3.0' long X 1.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00



RETENTION AREA 2 CT-Ledyard 2-yr Duration=15 min, Inten=2.71 in/hr

Prepared by LBM Engineering LLC Printed 6/25/2024
HydroCAD® 10.20-4b s/n 09192 © 2023 HydroCAD Software Solutions LLC Page 3

Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

rimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=147.00' (Free Discharge)
T 1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



RETENTION AREA 2 CT-Ledyard 5-yr Duration=15 min, Inten=3.43 in/hr

Prepared by LBM Engineering LLC Printed 6/25/2024
HydroCAD® 10.20-4b_s/n 09192 © 2023 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment 2 D: 2 AREA D

Runoff = 147cfs@ 0.17 hrs, Volume= 1,989 cf, Depth= 0.55"
Routed to Pond 3P : INFILTRATION 2

Runoff by Rational method, Rise/Fall=1.0/2.5 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-Ledyard 5-yr Duration=15 min, Inten=3.43 in/hr

Area (ac) C Description Land Use
0.240 0.95 PAVEMENT AREAD
0.060 0.86 ROOF 3 HOUSES
0.690 0.21 OVERLAND
0.990 0.43 Weighted Average
0.750 75.76% Pervious Area
0.240 24.24% Impervious Area

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

10.0 Direct Entry, Direct Input - Small Areas

Summary for Pond 3P: INFILTRATION 2

Inflow Area = 43,124 sf, 24.24% Impervious, Inflow Depth = 0.55" for 5-yr event

Inflow = 1.47cfs@ 0.17 hrs, Volume= 1,989 cf

Outflow = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Atten=100%, Lag= 0.0 min
Primary = 0.00cfs@ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev= 150.74' @ 0.67 hrs Storage= 1,989 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert _ Avail.Storage Storage Description
#1 147.00' 3,188 ¢f Custom Stage Data Listed below
4,250 cf Overall x 75.0% Voids
Elevation Cum.Store
(feet) (cubic-feet)

147.00 0

148.00 708

149.00 1,417

150.00 2,125

151.00 2,833

152.00 3,542

163.00 4,250
Device Routing Invert Outlet Devices

#1  Primary 152.00' 3.0' long x 1.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00



RETENTION AREA 2 CT-Ledyard 5-yr Duration=15 min, Inten=3.43 in/hr

Prepared by LBM Engineering LLC Printed 6/25/2024
HydroCAD® 10.20-4b s/n 09192 © 2023 HydroCAD Software Solutions LLC Page 5

Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=147.00' (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



RETENTION AREA 2 CT-Ledyard 10-yr Duration=15 min, Inten=4.04 in/hr

Prepared by LBM Engineering LLC Printed 6/25/2024
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Summary for Subcatchment 2 D: 2 AREA D

Runoff = 1.73cfs@ 0.17 hrs, Volume= 2,341 cf, Depth= 0.65"
Routed to Pond 3P : INFILTRATION 2

Runoff by Rational method, Rise/Fall=1.0/2.5 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-Ledyard 10-yr Duration=15 min, Inten=4.04 in/hr

Area (ac) C  Description Land Use
0.240 0.95 PAVEMENT AREAD
0.060 0.86 ROOF 3 HOUSES
0.690 0.21 OVERLAND
0.990 0.43 Weighted Average
0.750 75.76% Pervious Area
0.240 24.24% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/fit)  (ft/sec) (cfs)
10.0 Direct Entry, Direct Input - Small Areas

Summary for Pond 3P: INFILTRATION 2

Inflow Area = 43,124 sf, 24.24% Impervious, Inflow Depth = 0.65" for 10-yr event
Inflow = 1.73cfs @ 0.17 hrs, Volume= 2,341 cf

Outflow = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Atten=100%, Lag= 0.0 min
Primary = 0.00cfs @ 0.00 hrs, Volume= Ocf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev=151.41' @ 0.67 hrs Storage= 2,341 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert  Avail.Storage _Storage Description
#1 147.00' 3,188 cf Custom Stage Data Listed below
4,250 cf Overall x 75.0% Voids
Elevation Cum.Store
(feet) (cubic-feet)
147.00 0
148.00 708
149.00 1,417
150.00 2,125
151.00 2,833
152.00 3,542
153.00 4,250
Device Routing Invert OQutlet Devices
#1  Primary 152.00' 3.0'long x1.0' breadth Broad-Crested Rectangular Weir

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

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=147.00" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



RETENTION AREA 2 CT-Ledyard 25-yr Duration=15 min, Inten=4.84 in/hr

Prepared by LBM Engineering LLC Printed 6/25/2024
HydroCAD® 10.20-4b _s/n 09192 © 2023 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment 2 D: 2 AREA D

Runoff = 2.08cfs@ 0.17 hrs, Volume= 2,804 cf, Depth= 0.78"
Routed to Pond 3P : INFILTRATION 2

Runoff by Rational method, Rise/Fall=1.0/2.5 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-Ledyard 25-yr Duration=15 min, Inten=4.84 in/hr

Area (ac) C Description Land Use
0.240 0.95 PAVEMENT AREAD
0.060 0.86 ROOF 3 HOUSES
0.690 0.21 OVERLAND
0.990 0.43 Weighted Average
0.750 75.76% Pervious Area
0.240 24.24% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry, Direct Input - Small Areas

Summary for Pond 3P: INFILTRATION 2

Inflow Area = 43,124 sf, 24.24% Impervious, Inflow Depth = 0.78" for 25-yr event
inflow = 2.08cfs@ 0.17 hrs, Volume= 2,804 cf

Outflow = 0.33cfs@ 0.60 hrs, Volume= 148 cf, Atten= 84%, Lag= 25.9 min
Primary = 0.33cfs@ 0.60 hrs, Volume= 148 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev= 152.12' @ 0.60 hrs Storage= 2,719 cf

Plug-Flow detention time= 35.8 min calculated for 147 cf (5% of inflow)
Center-of-Mass det. time= 22.1 min ( 39.4-17.2)

Volume Invert Avail.Storage _Storage Description
#1 147.00' 3,188 cf Custom Stage Data Listed below
4,250 cf Overall x 75.0% Voids
Elevation Cum.Store
(feet) {cubic-feet)
147.00 0
148.00 708
149.00 1,417
150.00 2,125
151.00 2,833
152.00 3,542
153.00 4,250
Device _Routing Invert Outlet Devices
#1  Primary 152.00' 3.0'long x 1.0' breadth Broad-Crested Rectangular Weir

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

Primary OutFlow Max=0.33 cfs @ 0.60 hrs HW=152.12" (Free Discharge)
t_1=Broad-Crested Rectangular Weir (Weir Controls 0.33 cfs @ 0.92 fps)
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Summary for Subcatchment 2 D: 2 AREA D

Runoff = 263cfs@ 0.17 hrs, Volume= 3,546 cf, Depth= 0.99"
Routed to Pond 3P : INFILTRATION 2

Runoff by Rational method, Rise/Fall=1.0/2.5 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-Ledyard 100-yr Duration=15 min, Inten=6.12 in/hr

Area (ac) C Description Land Use
0.240 0.95 PAVEMENT AREAD
0.060 0.86 ROOF 3 HOUSES
0.690 0.21 OVERLAND
0.990 0.43 Weighted Average
0.750 75.76% Pervious Area
0.240 24.24% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (fUft)  (ft/sec) (cfs)
10.0 Direct Entry, Direct Input - Small Areas

Summary for Pond 3P: INFILTRATION 2

Inflow Area = 43,124 sf, 24.24% Impervious, Inflow Depth= 0.99" for 100-yr event
Inflow = 263cfs@ 0.17 hrs, Volume= 3,546 cf

Outflow = 1.34cfs @ 0.45 hrs, Volume= 889 cf, Atten=49%, Lag= 17.1 min
Primary = 1.34cfs @ 0.45 hrs, Volume= 889 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev= 152.30' @ 0.45 hrs Storage= 2,817 cf

Plug-Flow detention time= 24.0 min calculated for 887 cf (25% of inflow)
Center-of-Mass det. time= 14.1 min ( 31.3-17.2)

Volume Invert Avail.Storage Storage Description
#1 147.00' 3,188 cf Custom Stage Data Listed below
4,250 cf Overall x 75.0% Voids
Elevation Cum.Store
(feet) (cubic-feet)
147.00 0
148.00 708
149.00 1,417
150.00 2,125
1561.00 2,833
152.00 3,642
163.00 4,250
Device Routing Invert Outlet Devices
#1  Primary 152.00' 3.0'long x 1.0' breadth Broad-Crested Rectangular Weir

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

rimary OutFlow Max=1.34 cfs @ 0.45 hrs HW=152.30" (Free Discharge)
¥ 1=Broad-Crested Rectangular Weir (Weir Controls 1.34 cfs @ 1.48 fps)



