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Introduction 
 
JPF Rentals, LLC. has submitted a proposal to the Town of Killingly to develop 4 acres of land 
with frontage on Ware Road and Pineville Road to permit construction of a multi-family 
residential development.  The portion of the property to be developed is currently wooded and 
undeveloped and drainage from the site currently flows in 3 directions and rate of discharge has 
been compared in each direction.  The design utilizes a combination of sheet flow, grassed 
swales, a closed drainage system of catch basins and piping and a stormwater 
detention/infiltration basin. 
 
Summary 
 
According to the USDA-SCS Soil Survey, approximately half of the soils on site consist of 
excessively drained Hinckley sands and gravels which are associated with hydrologic soil group 
“A”.  The reminder of the site consists of Sudbury and Canton/Charlton fine sandy loams which 
are “B”.   The project strives to maintain the existing radial drainage patterns for post 
development conditions but curbing and catch basins will be utilized to collect roadway 
stormwater and convey it to the proposed stormwater basin where it will be treated, infiltrated and 
discharged by an engineered outlet structure.   
 
The calculations utilized HydroCADâ Stormwater Modeling System, a computer model, to 
analyze pre-and post-development drainage conditions, and to aid in the design of the stormwater 
detention system. The model used the Soil Conservation Service TR-20 method with a Type III 
24-hour rainfall to calculate the runoff. The 2 through 100-year frequency storms were analyzed 
to evaluate peak runoff for pre-and post-construction conditions.  Tables 1-5 summarize our 
findings for pre and post construction flows toward the adjacent properties and stormwater basin:   
 

Table 1. Existing & Proposed Peak Flows from Drainage Area 1 (East) 

Design Storm Depth (in) Existing 
peak 

Proposed peak 
 

Difference 

2-Year 3.37 0.32 CFS 0.11 CFS -0.21 CFS 
5-Year 4.28 0.78 CFS 0.27 CFS -0.51 CFS 
10-Year 5.04 1.24 CFS 0.42 CFS -0.82 CFS 
25-Year 6.09 1.94 CFS 0.65 CFS -1.29 CFS 
50-Year 6.87 2.50 CFS 0.84 CFS -1.66 CFS 

100-Year 7.70 3.13 CFS 1.05 CFS -2.08 CFS 
 
As shown by the computations, the post development peak runoff rates are lower than pre-
construction rates.  This is a result of the design capturing roof discharge from proposed buildings 
via yard drains and redirecting it south to the proposed stormwater collection system and 
stormwater basin.  The post-development drainage area is significantly reduced as a result. 

 
 
 

 
 



 
Table 2. Existing & Proposed Peak Flows from Drainage Area 2 (Southwest) 

Design Storm Depth (in) Existing 
peak 

Proposed peak 
 

Difference 

2-Year 3.37 0.00 CFS 0.00 CFS 0.00 CFS 
5-Year 4.28 0.01 CFS 0.00 CFS -0.01 CFS 
10-Year 5.04 0.04 CFS 0.00 CFS -0.04 CFS 
25-Year 6.09 0.16 CFS 0.00 CFS -0.16 CFS 
50-Year 6.87 0.39 CFS 0.00 CFS -0.39 CFS 

100-Year 7.70 0.73 CFS 0.00 CFS -0.73 CFS 
 
As shown by the summary, runoff to the southwest is essentially eliminated due to re-routing of 
runoff to the proposed stormwater basin.  Approximately 3,500 square feet of wooded terrain 
sloped to the southwest will continue to drain in the southwest direction and is immeasurable.    
 
Table 3 summarize peak discharge rates to the existing town stormwater system along 
Pineville Road; 
 

Table 3. Existing & Proposed Peak Flows from Drainage Area 3 (Southwest) 

Design Storm Depth (in) Existing 
peak 

Proposed peak 
 

Difference 

2-Year 3.37 0.16 CFS 0.19 CFS +0.03 CFS 
5-Year 4.28 0.37 CFS 0.31 CFS -0.06 CFS 
10-Year 5.04 0.62 CFS 0.42 CFS -0.20 CFS 
25-Year 6.09 0.97 CFS 0.57 CFS -0.40 CFS 
50-Year 6.87 1.26 CFS 0.69 CFS -0.57 CFS 

100-Year 7.70 1.58 CFS 0.82 CFS -0.76 CFS 
 
As shown, peak runoff rates are slightly higher for the 2-year storm and are reduced for all other 
storms.  The design proposes to install a pair of catch basins at the driveway/Pineville Road 
intersection which will be connected to an existing catch basin located approximately in Pineville 
Road that ultimately discharges to the 5-Mile River.    The entrance at Pineville Road will be for 
emergency access only and it will be a gravel drive.  The bulk of stormwater runoff from the 
remainder of the site will be contained and infiltrated into the excessively drained soils in the area 
of the stormwater basin.  Based upon test holes conducted on site, we have assumed the ability to 
infiltrate in only the southernmost portion of the basin, up to elevation 329.0.  Although there will 
likely be some degree of infiltration at higher elevations within the basin, we have not accounted 
for that in the computations.  The excessively drained Hinckley soils are rated to infiltrate at 105 
micrometers per second which converts to 14 inches per hour.  The computations assume a 
conservative rate of 5 inches per hour.   
 
Drainage Area 4 is essentially sheet flow from toward Ware Road.  The existing conditions in this 
area consist of broken pavement and two residences; the existing groundcover is sparse.  By 
slightly reducing the drainage area that discharges to Ware Road, routing some stormwater to the 
proposed stormwater basin, and improving the quality of the vegetated surfaces, we can 
demonstrate reductions in peak runoff rates in the direction of Ware Road.  Table 4 below 
summarizes the reductions. 
 
 



 
Table 4. Existing & Proposed Peak Flows from Drainage Area 4 (Ware Road) 

Design Storm Depth (in) Existing 
peak 

Proposed peak 
 

Difference 

2-Year 3.37 1.26 CFS 0.79 CFS -0.47 CFS 
5-Year 4.28 1.78 CFS 1.19 CFS -0.59 CFS 
10-Year 5.04 2.21 CFS 1.53 CFS -0.68 CFS 
25-Year 6.09 2.81 CFS 2.02 CFS -0.79 CFS 
50-Year 6.87 3.25 CFS 2.38 CFS -0.87 CFS 

100-Year 7.70 3.72 CFS 2.77 CFS -0.95 CFS 
 
 
Per Chapter 7 of the Connecticut DEEP Stormwater Quality Manual 
 
Section 7.4.1 Water Quality Volume 
 
Basin 1 Water Quality Volume (WQV) 
 
WQV = (1”)(R)(A)/12 
 
R = 0.05 + 0.009(I)   I = % Impervious = 27.2%  
 
R = 0.05 + 0.009(27.2) = 0.2948 
 
A = 3.34 acres (developed area) 
 
WQV = (1”) (0.2948) (3.34) / 12 = 0.082 ac-ft = 3,574 c.f. 
 
20,983 c.f. total WQV provided to basin elevation 332.0 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

HYDROCAD CALCULATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

EXISTING CONDITIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1S

Drainage Area 1 - East

2S

Drainage Area 2

3S

Drainage Area 3

4S

Drainage to Ware Road

Routing Diagram for Existing Conditions
Prepared by Killingly Engineering Associates, LLC,  Printed 1/2/2024
HydroCAD® 10.00-26  s/n 07240  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Ware Road
Type III 24-hr  2-year Rainfall=3.41"Existing Conditions

  Printed  1/2/2024Prepared by Killingly Engineering Associates, LLC
Page 2HydroCAD® 10.00-26  s/n 07240  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Drainage Area 1 - East

Runoff = 0.32 cfs @ 12.14 hrs,  Volume= 0.037 af,  Depth> 0.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  2-year Rainfall=3.41"

Area (sf) CN Description
38,992 60 Woods, Fair, HSG B
38,992 100.00% Pervious Area

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

6.3 190 0.0530 0.50 Lag/CN Method, Tc-1

Subcatchment 1S: Drainage Area 1 - East

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
2-year Rainfall=3.41"
Runoff Area=38,992 sf
Runoff Volume=0.037 af
Runoff Depth>0.49"
Flow Length=190'
Slope=0.0530 '/'
Tc=6.3 min
CN=60

0.32 cfs



Ware Road
Type III 24-hr  2-year Rainfall=3.41"Existing Conditions

  Printed  1/2/2024Prepared by Killingly Engineering Associates, LLC
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Summary for Subcatchment 2S: Drainage Area 2

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  2-year Rainfall=3.41"

Area (sf) CN Description
88,618 36 Woods, Fair, HSG A
88,618 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.5 463 0.0610 0.34 Lag/CN Method, Tc-2

Subcatchment 2S: Drainage Area 2

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
2-year Rainfall=3.41"

Runoff Area=88,618 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=463'

Slope=0.0610 '/'
Tc=22.5 min

CN=36

0.00 cfs



Ware Road
Type III 24-hr  2-year Rainfall=3.41"Existing Conditions

  Printed  1/2/2024Prepared by Killingly Engineering Associates, LLC
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Summary for Subcatchment 3S: Drainage Area 3

Runoff = 0.16 cfs @ 12.21 hrs,  Volume= 0.020 af,  Depth> 0.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  2-year Rainfall=3.41"

Area (sf) CN Description
21,388 60 Woods, Fair, HSG B
21,388 100.00% Pervious Area

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

8.6 302 0.0600 0.58 Lag/CN Method, Tc-3

Subcatchment 3S: Drainage Area 3

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
2-year Rainfall=3.41"
Runoff Area=21,388 sf
Runoff Volume=0.020 af
Runoff Depth>0.49"
Flow Length=302'
Slope=0.0600 '/'
Tc=8.6 min
CN=60

0.16 cfs



Ware Road
Type III 24-hr  2-year Rainfall=3.41"Existing Conditions

  Printed  1/2/2024Prepared by Killingly Engineering Associates, LLC
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Summary for Subcatchment 4S: Drainage to Ware Road

Runoff = 1.26 cfs @ 12.11 hrs,  Volume= 0.098 af,  Depth> 2.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  2-year Rainfall=3.41"

Area (sf) CN Description
* 9,827 98 Pavement & roof, HSG B

15,457 79 <50% Grass cover, Poor, HSG B
25,284 86 Weighted Average
15,457 61.13% Pervious Area
9,827 38.87% Impervious Area

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

7.0 230 0.0130 0.54 Lag/CN Method, Tc-4

Subcatchment 4S: Drainage to Ware Road

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
2-year Rainfall=3.41"
Runoff Area=25,284 sf
Runoff Volume=0.098 af
Runoff Depth>2.02"
Flow Length=230'
Slope=0.0130 '/'
Tc=7.0 min
CN=86

1.26 cfs



Ware Road
Type III 24-hr  5-year Rainfall=4.36"Existing Conditions

  Printed  1/2/2024Prepared by Killingly Engineering Associates, LLC
Page 6HydroCAD® 10.00-26  s/n 07240  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Drainage Area 1 - East

Runoff = 0.78 cfs @ 12.12 hrs,  Volume= 0.070 af,  Depth> 0.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  5-year Rainfall=4.36"

Area (sf) CN Description
38,992 60 Woods, Fair, HSG B
38,992 100.00% Pervious Area

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

6.3 190 0.0530 0.50 Lag/CN Method, Tc-1

Subcatchment 1S: Drainage Area 1 - East

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
5-year Rainfall=4.36"
Runoff Area=38,992 sf
Runoff Volume=0.070 af
Runoff Depth>0.94"
Flow Length=190'
Slope=0.0530 '/'
Tc=6.3 min
CN=60

0.78 cfs



Ware Road
Type III 24-hr  5-year Rainfall=4.36"Existing Conditions

  Printed  1/2/2024Prepared by Killingly Engineering Associates, LLC
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Summary for Subcatchment 2S: Drainage Area 2

Runoff = 0.01 cfs @ 17.21 hrs,  Volume= 0.006 af,  Depth> 0.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  5-year Rainfall=4.36"

Area (sf) CN Description
88,618 36 Woods, Fair, HSG A
88,618 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.5 463 0.0610 0.34 Lag/CN Method, Tc-2

Subcatchment 2S: Drainage Area 2

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
5-year Rainfall=4.36"
Runoff Area=88,618 sf
Runoff Volume=0.006 af
Runoff Depth>0.03"
Flow Length=463'
Slope=0.0610 '/'
Tc=22.5 min
CN=36

0.01 cfs



Ware Road
Type III 24-hr  5-year Rainfall=4.36"Existing Conditions

  Printed  1/2/2024Prepared by Killingly Engineering Associates, LLC
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Summary for Subcatchment 3S: Drainage Area 3

Runoff = 0.37 cfs @ 12.16 hrs,  Volume= 0.039 af,  Depth> 0.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  5-year Rainfall=4.36"

Area (sf) CN Description
21,388 60 Woods, Fair, HSG B
21,388 100.00% Pervious Area

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

8.6 302 0.0600 0.58 Lag/CN Method, Tc-3

Subcatchment 3S: Drainage Area 3

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
5-year Rainfall=4.36"
Runoff Area=21,388 sf
Runoff Volume=0.039 af
Runoff Depth>0.94"
Flow Length=302'
Slope=0.0600 '/'
Tc=8.6 min
CN=60

0.37 cfs



Ware Road
Type III 24-hr  5-year Rainfall=4.36"Existing Conditions

  Printed  1/2/2024Prepared by Killingly Engineering Associates, LLC
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Summary for Subcatchment 4S: Drainage to Ware Road

Runoff = 1.78 cfs @ 12.11 hrs,  Volume= 0.139 af,  Depth> 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  5-year Rainfall=4.36"

Area (sf) CN Description
* 9,827 98 Pavement & roof, HSG B

15,457 79 <50% Grass cover, Poor, HSG B
25,284 86 Weighted Average
15,457 61.13% Pervious Area
9,827 38.87% Impervious Area

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

7.0 230 0.0130 0.54 Lag/CN Method, Tc-4

Subcatchment 4S: Drainage to Ware Road

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
5-year Rainfall=4.36"
Runoff Area=25,284 sf
Runoff Volume=0.139 af
Runoff Depth>2.87"
Flow Length=230'
Slope=0.0130 '/'
Tc=7.0 min
CN=86

1.78 cfs



Ware Road
Type III 24-hr  10-year Rainfall=5.14"Existing Conditions

  Printed  1/2/2024Prepared by Killingly Engineering Associates, LLC
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Summary for Subcatchment 1S: Drainage Area 1 - East

Runoff = 1.24 cfs @ 12.12 hrs,  Volume= 0.103 af,  Depth> 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  10-year Rainfall=5.14"

Area (sf) CN Description
38,992 60 Woods, Fair, HSG B
38,992 100.00% Pervious Area

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

6.3 190 0.0530 0.50 Lag/CN Method, Tc-1

Subcatchment 1S: Drainage Area 1 - East

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
10-year Rainfall=5.14"
Runoff Area=38,992 sf
Runoff Volume=0.103 af
Runoff Depth>1.38"
Flow Length=190'
Slope=0.0530 '/'
Tc=6.3 min
CN=60

1.24 cfs



Ware Road
Type III 24-hr  10-year Rainfall=5.14"Existing Conditions
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Summary for Subcatchment 2S: Drainage Area 2

Runoff = 0.04 cfs @ 14.93 hrs,  Volume= 0.022 af,  Depth> 0.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  10-year Rainfall=5.14"

Area (sf) CN Description
88,618 36 Woods, Fair, HSG A
88,618 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.5 463 0.0610 0.34 Lag/CN Method, Tc-2

Subcatchment 2S: Drainage Area 2

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
10-year Rainfall=5.14"
Runoff Area=88,618 sf
Runoff Volume=0.022 af
Runoff Depth>0.13"
Flow Length=463'
Slope=0.0610 '/'
Tc=22.5 min
CN=36

0.04 cfs
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Type III 24-hr  10-year Rainfall=5.14"Existing Conditions
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Summary for Subcatchment 3S: Drainage Area 3

Runoff = 0.62 cfs @ 12.14 hrs,  Volume= 0.057 af,  Depth> 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  10-year Rainfall=5.14"

Area (sf) CN Description
21,388 60 Woods, Fair, HSG B
21,388 100.00% Pervious Area

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

8.6 302 0.0600 0.58 Lag/CN Method, Tc-3

Subcatchment 3S: Drainage Area 3

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
10-year Rainfall=5.14"
Runoff Area=21,388 sf
Runoff Volume=0.057 af
Runoff Depth>1.38"
Flow Length=302'
Slope=0.0600 '/'
Tc=8.6 min
CN=60

0.62 cfs



Ware Road
Type III 24-hr  10-year Rainfall=5.14"Existing Conditions
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Summary for Subcatchment 4S: Drainage to Ware Road

Runoff = 2.21 cfs @ 12.11 hrs,  Volume= 0.174 af,  Depth> 3.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  10-year Rainfall=5.14"

Area (sf) CN Description
* 9,827 98 Pavement & roof, HSG B

15,457 79 <50% Grass cover, Poor, HSG B
25,284 86 Weighted Average
15,457 61.13% Pervious Area
9,827 38.87% Impervious Area

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

7.0 230 0.0130 0.54 Lag/CN Method, Tc-4

Subcatchment 4S: Drainage to Ware Road

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf
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0

Type III 24-hr
10-year Rainfall=5.14"
Runoff Area=25,284 sf
Runoff Volume=0.174 af
Runoff Depth>3.60"
Flow Length=230'
Slope=0.0130 '/'
Tc=7.0 min
CN=86

2.21 cfs
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Summary for Subcatchment 1S: Drainage Area 1 - East

Runoff = 1.94 cfs @ 12.11 hrs,  Volume= 0.154 af,  Depth> 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  25-year Rainfall=6.22"

Area (sf) CN Description
38,992 60 Woods, Fair, HSG B
38,992 100.00% Pervious Area

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

6.3 190 0.0530 0.50 Lag/CN Method, Tc-1

Subcatchment 1S: Drainage Area 1 - East

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

2

1

0

Type III 24-hr
25-year Rainfall=6.22"
Runoff Area=38,992 sf
Runoff Volume=0.154 af
Runoff Depth>2.07"
Flow Length=190'
Slope=0.0530 '/'
Tc=6.3 min
CN=60

1.94 cfs
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Summary for Subcatchment 2S: Drainage Area 2

Runoff = 0.16 cfs @ 12.67 hrs,  Volume= 0.058 af,  Depth> 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  25-year Rainfall=6.22"

Area (sf) CN Description
88,618 36 Woods, Fair, HSG A
88,618 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.5 463 0.0610 0.34 Lag/CN Method, Tc-2

Subcatchment 2S: Drainage Area 2

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07
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0.03

0.02

0.01

0

Type III 24-hr
25-year Rainfall=6.22"
Runoff Area=88,618 sf
Runoff Volume=0.058 af
Runoff Depth>0.34"
Flow Length=463'
Slope=0.0610 '/'
Tc=22.5 min
CN=36

0.16 cfs
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Summary for Subcatchment 3S: Drainage Area 3

Runoff = 0.97 cfs @ 12.14 hrs,  Volume= 0.084 af,  Depth> 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  25-year Rainfall=6.22"

Area (sf) CN Description
21,388 60 Woods, Fair, HSG B
21,388 100.00% Pervious Area

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

8.6 302 0.0600 0.58 Lag/CN Method, Tc-3

Subcatchment 3S: Drainage Area 3

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
25-year Rainfall=6.22"
Runoff Area=21,388 sf
Runoff Volume=0.084 af
Runoff Depth>2.06"
Flow Length=302'
Slope=0.0600 '/'
Tc=8.6 min
CN=60

0.97 cfs



Ware Road
Type III 24-hr  25-year Rainfall=6.22"Existing Conditions

  Printed  1/2/2024Prepared by Killingly Engineering Associates, LLC
Page 17HydroCAD® 10.00-26  s/n 07240  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: Drainage to Ware Road

Runoff = 2.81 cfs @ 12.10 hrs,  Volume= 0.223 af,  Depth> 4.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  25-year Rainfall=6.22"

Area (sf) CN Description
* 9,827 98 Pavement & roof, HSG B

15,457 79 <50% Grass cover, Poor, HSG B
25,284 86 Weighted Average
15,457 61.13% Pervious Area
9,827 38.87% Impervious Area

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

7.0 230 0.0130 0.54 Lag/CN Method, Tc-4

Subcatchment 4S: Drainage to Ware Road

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

3

2

1

0

Type III 24-hr
25-year Rainfall=6.22"
Runoff Area=25,284 sf
Runoff Volume=0.223 af
Runoff Depth>4.62"
Flow Length=230'
Slope=0.0130 '/'
Tc=7.0 min
CN=86

2.81 cfs
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Summary for Subcatchment 1S: Drainage Area 1 - East

Runoff = 2.50 cfs @ 12.11 hrs,  Volume= 0.195 af,  Depth> 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  50-year Rainfall=7.02"

Area (sf) CN Description
38,992 60 Woods, Fair, HSG B
38,992 100.00% Pervious Area

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

6.3 190 0.0530 0.50 Lag/CN Method, Tc-1

Subcatchment 1S: Drainage Area 1 - East

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

2

1

0

Type III 24-hr
50-year Rainfall=7.02"
Runoff Area=38,992 sf
Runoff Volume=0.195 af
Runoff Depth>2.62"
Flow Length=190'
Slope=0.0530 '/'
Tc=6.3 min
CN=60

2.50 cfs
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Summary for Subcatchment 2S: Drainage Area 2

Runoff = 0.39 cfs @ 12.58 hrs,  Volume= 0.095 af,  Depth> 0.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  50-year Rainfall=7.02"

Area (sf) CN Description
88,618 36 Woods, Fair, HSG A
88,618 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.5 463 0.0610 0.34 Lag/CN Method, Tc-2

Subcatchment 2S: Drainage Area 2

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.42
0.4

0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
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0.14
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0.1
0.08
0.06
0.04
0.02

0

Type III 24-hr
50-year Rainfall=7.02"
Runoff Area=88,618 sf
Runoff Volume=0.095 af
Runoff Depth>0.56"
Flow Length=463'
Slope=0.0610 '/'
Tc=22.5 min
CN=36

0.39 cfs
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Summary for Subcatchment 3S: Drainage Area 3

Runoff = 1.26 cfs @ 12.13 hrs,  Volume= 0.107 af,  Depth> 2.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  50-year Rainfall=7.02"

Area (sf) CN Description
21,388 60 Woods, Fair, HSG B
21,388 100.00% Pervious Area

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

8.6 302 0.0600 0.58 Lag/CN Method, Tc-3

Subcatchment 3S: Drainage Area 3

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
50-year Rainfall=7.02"
Runoff Area=21,388 sf
Runoff Volume=0.107 af
Runoff Depth>2.61"
Flow Length=302'
Slope=0.0600 '/'
Tc=8.6 min
CN=60

1.26 cfs
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Summary for Subcatchment 4S: Drainage to Ware Road

Runoff = 3.25 cfs @ 12.10 hrs,  Volume= 0.260 af,  Depth> 5.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  50-year Rainfall=7.02"

Area (sf) CN Description
* 9,827 98 Pavement & roof, HSG B

15,457 79 <50% Grass cover, Poor, HSG B
25,284 86 Weighted Average
15,457 61.13% Pervious Area
9,827 38.87% Impervious Area

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

7.0 230 0.0130 0.54 Lag/CN Method, Tc-4

Subcatchment 4S: Drainage to Ware Road

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
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s)
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0

Type III 24-hr
50-year Rainfall=7.02"
Runoff Area=25,284 sf
Runoff Volume=0.260 af
Runoff Depth>5.38"
Flow Length=230'
Slope=0.0130 '/'
Tc=7.0 min
CN=86

3.25 cfs
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Summary for Subcatchment 1S: Drainage Area 1 - East

Runoff = 3.13 cfs @ 12.11 hrs,  Volume= 0.242 af,  Depth> 3.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  100-year Rainfall=7.88"

Area (sf) CN Description
38,992 60 Woods, Fair, HSG B
38,992 100.00% Pervious Area

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

6.3 190 0.0530 0.50 Lag/CN Method, Tc-1

Subcatchment 1S: Drainage Area 1 - East

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf
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0

Type III 24-hr
100-year Rainfall=7.88"
Runoff Area=38,992 sf
Runoff Volume=0.242 af
Runoff Depth>3.24"
Flow Length=190'
Slope=0.0530 '/'
Tc=6.3 min
CN=60

3.13 cfs
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Summary for Subcatchment 2S: Drainage Area 2

Runoff = 0.73 cfs @ 12.52 hrs,  Volume= 0.142 af,  Depth> 0.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  100-year Rainfall=7.88"

Area (sf) CN Description
88,618 36 Woods, Fair, HSG A
88,618 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.5 463 0.0610 0.34 Lag/CN Method, Tc-2

Subcatchment 2S: Drainage Area 2

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
100-year Rainfall=7.88"
Runoff Area=88,618 sf
Runoff Volume=0.142 af
Runoff Depth>0.84"
Flow Length=463'
Slope=0.0610 '/'
Tc=22.5 min
CN=36

0.73 cfs
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Summary for Subcatchment 3S: Drainage Area 3

Runoff = 1.58 cfs @ 12.13 hrs,  Volume= 0.133 af,  Depth> 3.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  100-year Rainfall=7.88"

Area (sf) CN Description
21,388 60 Woods, Fair, HSG B
21,388 100.00% Pervious Area

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

8.6 302 0.0600 0.58 Lag/CN Method, Tc-3

Subcatchment 3S: Drainage Area 3

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s) 1

0

Type III 24-hr
100-year Rainfall=7.88"
Runoff Area=21,388 sf
Runoff Volume=0.133 af
Runoff Depth>3.24"
Flow Length=302'
Slope=0.0600 '/'
Tc=8.6 min
CN=60

1.58 cfs
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Summary for Subcatchment 4S: Drainage to Ware Road

Runoff = 3.72 cfs @ 12.10 hrs,  Volume= 0.300 af,  Depth> 6.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  100-year Rainfall=7.88"

Area (sf) CN Description
* 9,827 98 Pavement & roof, HSG B

15,457 79 <50% Grass cover, Poor, HSG B
25,284 86 Weighted Average
15,457 61.13% Pervious Area
9,827 38.87% Impervious Area

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

7.0 230 0.0130 0.54 Lag/CN Method, Tc-4

Subcatchment 4S: Drainage to Ware Road

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow
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Type III 24-hr
100-year Rainfall=7.88"
Runoff Area=25,284 sf
Runoff Volume=0.300 af
Runoff Depth>6.21"
Flow Length=230'
Slope=0.0130 '/'
Tc=7.0 min
CN=86

3.72 cfs
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Drainage Area 2
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Drainage Area 3
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Drainage to Ware Road

2P
CB

Drainage Manhole

3P
CB

Catch Basin 1

5P

Stormwater Basin

Routing Diagram for Proposed Conditions
Prepared by Killingly Engineering Associates, LLC,  Printed 1/2/2024
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Summary for Subcatchment 1S: Drainage Area 1 - East

Runoff = 0.11 cfs @ 12.13 hrs,  Volume= 0.012 af,  Depth> 0.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  2-year Rainfall=3.41"

Area (sf) CN Description
11,105 60 Woods, Fair, HSG B
1,800 61 >75% Grass cover, Good, HSG B

12,905 60 Weighted Average
12,905 100.00% Pervious Area

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

4.9 153 0.0630 0.52 Lag/CN Method, Tc-1

Subcatchment 1S: Drainage Area 1 - East

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.125
0.12

0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
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Type III 24-hr
2-year Rainfall=3.41"
Runoff Area=12,905 sf
Runoff Volume=0.012 af
Runoff Depth>0.49"
Flow Length=153'
Slope=0.0630 '/'
Tc=4.9 min
CN=60

0.11 cfs
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Summary for Subcatchment 2S: Drainage Area 2

Runoff = 0.89 cfs @ 12.25 hrs,  Volume= 0.118 af,  Depth> 0.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  2-year Rainfall=3.41"

Area (sf) CN Description
13,400 36 Woods, Fair, HSG A

* 35,880 98 Paved / Roof
25,170 61 >75% Grass cover, Good, HSG B
51,104 39 >75% Grass cover, Good, HSG A

125,554 60 Weighted Average
89,674 71.42% Pervious Area
35,880 28.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 463 0.0610 0.64 Lag/CN Method, Tc-2

Subcatchment 2S: Drainage Area 2

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
2-year Rainfall=3.41"
Runoff Area=125,554 sf
Runoff Volume=0.118 af
Runoff Depth>0.49"
Flow Length=463'
Slope=0.0610 '/'
Tc=12.0 min
CN=60

0.89 cfs
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Summary for Subcatchment 3S: Drainage Area 3

Runoff = 0.19 cfs @ 12.09 hrs,  Volume= 0.015 af,  Depth> 1.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  2-year Rainfall=3.41"

Area (sf) CN Description
3,318 60 Woods, Fair, HSG B
3,680 85 Gravel roads, HSG B
6,998 73 Weighted Average
6,998 100.00% Pervious Area

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

4.0 190 0.0680 0.80 Lag/CN Method, Tc-3

Subcatchment 3S: Drainage Area 3

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0

Type III 24-hr
2-year Rainfall=3.41"
Runoff Area=6,998 sf
Runoff Volume=0.015 af
Runoff Depth>1.12"
Flow Length=190'
Slope=0.0680 '/'
Tc=4.0 min
CN=73

0.19 cfs
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Summary for Subcatchment 4S: Drainage to Ware Road

Runoff = 0.79 cfs @ 12.13 hrs,  Volume= 0.065 af,  Depth> 1.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  2-year Rainfall=3.41"

Area (sf) CN Description
* 8,550 98 Pavement & roof, HSG B

13,302 69 50-75% Grass cover, Fair, HSG B
21,852 80 Weighted Average
13,302 60.87% Pervious Area
8,550 39.13% Impervious Area

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

8.6 230 0.0130 0.45 Lag/CN Method, Tc-4

Subcatchment 4S: Drainage to Ware Road

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
2-year Rainfall=3.41"
Runoff Area=21,852 sf
Runoff Volume=0.065 af
Runoff Depth>1.56"
Flow Length=230'
Slope=0.0130 '/'
Tc=8.6 min
CN=80

0.79 cfs
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Summary for Pond 2P: Drainage Manhole

Inflow Area = 2.882 ac, 28.58% Impervious,  Inflow Depth = 0.00"    for  2-year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 331.40' @ 0.00 hrs

Device Routing     Invert Outlet Devices
#1 Primary 331.40' 12.0"  Round Culvert   

L= 197.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 331.40' / 325.00'   S= 0.0325 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=331.40'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond 2P: Drainage Manhole

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Inflow Area=2.882 ac
Peak Elev=331.40'

12.0"
Round Culvert

n=0.012
L=197.0'

S=0.0325 '/'

0.00 cfs0.00 cfs
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Summary for Pond 3P: Catch Basin 1

Inflow Area = 3.043 ac, 27.07% Impervious,  Inflow Depth > 0.06"    for  2-year event
Inflow = 0.19 cfs @ 12.09 hrs,  Volume= 0.015 af
Outflow = 0.19 cfs @ 12.09 hrs,  Volume= 0.015 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.19 cfs @ 12.09 hrs,  Volume= 0.015 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 325.19' @ 12.09 hrs

Device Routing     Invert Outlet Devices
#1 Primary 325.00' 12.0"  Round Culvert   

L= 56.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 325.00' / 324.00'   S= 0.0179 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.18 cfs @ 12.09 hrs  HW=325.19'   (Free Discharge)
1=Culvert  (Inlet Controls 0.18 cfs @ 1.83 fps)

Pond 3P: Catch Basin 1

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.21
0.2

0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Inflow Area=3.043 ac
Peak Elev=325.19'
12.0"
Round Culvert
n=0.012
L=56.0'
S=0.0179 '/'

0.19 cfs0.19 cfs
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Summary for Pond 5P: Stormwater Basin

Inflow Area = 2.882 ac, 28.58% Impervious,  Inflow Depth > 0.49"    for  2-year event
Inflow = 0.89 cfs @ 12.25 hrs,  Volume= 0.118 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 329.46' @ 24.00 hrs   Surf.Area= 3,943 sf   Storage= 5,135 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
#1 326.00' 37,412 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

326.00 420 0 0
328.00 1,390 1,810 1,810
329.00 2,350 1,870 3,680
330.00 5,795 4,073 7,753
332.00 7,435 13,230 20,983
333.00 8,207 7,821 28,804
334.00 9,010 8,609 37,412

Device Routing     Invert Outlet Devices
#1 Discarded 329.00' 5.000 in/hr Exfiltration over Surface area from 329.00' - 329.00'   

Excluded Surface area = 2,350 sf   
#2 Primary 332.00' 12.0"  Round Culvert   L= 18.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 332.00' / 331.50'   S= 0.0278 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#3 Device 1 332.00' 4.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 333.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#5 Secondary 334.00' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#6 Tertiary 334.00' 5.0' long  x 15.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   
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Discarded OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
5=Orifice/Grate  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
6=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 5P: Stormwater Basin

Inflow
Outflow
Discarded
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.95
0.9

0.85
0.8

0.75
0.7

0.65
0.6

0.55
0.5

0.45
0.4

0.35
0.3

0.25
0.2

0.15
0.1

0.05
0

Inflow Area=2.882 ac
Peak Elev=329.46'
Storage=5,135 cf

0.89 cfs

0.00 cfs0.00 cfs0.00 cfs0.00 cfs0.00 cfs



Ware Road
Type III 24-hr  5-year Rainfall=4.36"Proposed Conditions

  Printed  1/2/2024Prepared by Killingly Engineering Associates, LLC
Page 10HydroCAD® 10.00-26  s/n 07240  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Drainage Area 1 - East

Runoff = 0.27 cfs @ 12.11 hrs,  Volume= 0.023 af,  Depth> 0.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  5-year Rainfall=4.36"

Area (sf) CN Description
11,105 60 Woods, Fair, HSG B
1,800 61 >75% Grass cover, Good, HSG B

12,905 60 Weighted Average
12,905 100.00% Pervious Area

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

4.9 153 0.0630 0.52 Lag/CN Method, Tc-1

Subcatchment 1S: Drainage Area 1 - East

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.3

0.28
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0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
5-year Rainfall=4.36"
Runoff Area=12,905 sf
Runoff Volume=0.023 af
Runoff Depth>0.94"
Flow Length=153'
Slope=0.0630 '/'
Tc=4.9 min
CN=60

0.27 cfs
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Summary for Subcatchment 2S: Drainage Area 2

Runoff = 2.13 cfs @ 12.22 hrs,  Volume= 0.226 af,  Depth> 0.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  5-year Rainfall=4.36"

Area (sf) CN Description
13,400 36 Woods, Fair, HSG A

* 35,880 98 Paved / Roof
25,170 61 >75% Grass cover, Good, HSG B
51,104 39 >75% Grass cover, Good, HSG A

125,554 60 Weighted Average
89,674 71.42% Pervious Area
35,880 28.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 463 0.0610 0.64 Lag/CN Method, Tc-2

Subcatchment 2S: Drainage Area 2

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

2

1

0

Type III 24-hr
5-year Rainfall=4.36"
Runoff Area=125,554 sf
Runoff Volume=0.226 af
Runoff Depth>0.94"
Flow Length=463'
Slope=0.0610 '/'
Tc=12.0 min
CN=60

2.13 cfs
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Summary for Subcatchment 3S: Drainage Area 3

Runoff = 0.31 cfs @ 12.09 hrs,  Volume= 0.024 af,  Depth> 1.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  5-year Rainfall=4.36"

Area (sf) CN Description
3,318 60 Woods, Fair, HSG B
3,680 85 Gravel roads, HSG B
6,998 73 Weighted Average
6,998 100.00% Pervious Area

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

4.0 190 0.0680 0.80 Lag/CN Method, Tc-3

Subcatchment 3S: Drainage Area 3

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
5-year Rainfall=4.36"
Runoff Area=6,998 sf
Runoff Volume=0.024 af
Runoff Depth>1.79"
Flow Length=190'
Slope=0.0680 '/'
Tc=4.0 min
CN=73

0.31 cfs
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Summary for Subcatchment 4S: Drainage to Ware Road

Runoff = 1.19 cfs @ 12.13 hrs,  Volume= 0.098 af,  Depth> 2.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  5-year Rainfall=4.36"

Area (sf) CN Description
* 8,550 98 Pavement & roof, HSG B

13,302 69 50-75% Grass cover, Fair, HSG B
21,852 80 Weighted Average
13,302 60.87% Pervious Area
8,550 39.13% Impervious Area

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

8.6 230 0.0130 0.45 Lag/CN Method, Tc-4

Subcatchment 4S: Drainage to Ware Road

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
5-year Rainfall=4.36"
Runoff Area=21,852 sf
Runoff Volume=0.098 af
Runoff Depth>2.34"
Flow Length=230'
Slope=0.0130 '/'
Tc=8.6 min
CN=80

1.19 cfs



Ware Road
Type III 24-hr  5-year Rainfall=4.36"Proposed Conditions

  Printed  1/2/2024Prepared by Killingly Engineering Associates, LLC
Page 14HydroCAD® 10.00-26  s/n 07240  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 2P: Drainage Manhole

Inflow Area = 2.882 ac, 28.58% Impervious,  Inflow Depth = 0.00"    for  5-year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 331.40' @ 0.00 hrs

Device Routing     Invert Outlet Devices
#1 Primary 331.40' 12.0"  Round Culvert   

L= 197.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 331.40' / 325.00'   S= 0.0325 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=331.40'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond 2P: Drainage Manhole

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
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1

0

Inflow Area=2.882 ac
Peak Elev=331.40'

12.0"
Round Culvert

n=0.012
L=197.0'

S=0.0325 '/'

0.00 cfs0.00 cfs
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Summary for Pond 3P: Catch Basin 1

Inflow Area = 3.043 ac, 27.07% Impervious,  Inflow Depth > 0.09"    for  5-year event
Inflow = 0.31 cfs @ 12.09 hrs,  Volume= 0.024 af
Outflow = 0.31 cfs @ 12.09 hrs,  Volume= 0.024 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.31 cfs @ 12.09 hrs,  Volume= 0.024 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 325.24' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 325.00' 12.0"  Round Culvert   

L= 56.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 325.00' / 324.00'   S= 0.0179 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.30 cfs @ 12.09 hrs  HW=325.24'   (Free Discharge)
1=Culvert  (Inlet Controls 0.30 cfs @ 2.08 fps)

Pond 3P: Catch Basin 1

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=3.043 ac
Peak Elev=325.24'
12.0"
Round Culvert
n=0.012
L=56.0'
S=0.0179 '/'

0.31 cfs0.31 cfs
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Summary for Pond 5P: Stormwater Basin

Inflow Area = 2.882 ac, 28.58% Impervious,  Inflow Depth > 0.94"    for  5-year event
Inflow = 2.13 cfs @ 12.22 hrs,  Volume= 0.226 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 330.35' @ 24.00 hrs   Surf.Area= 6,084 sf   Storage= 9,849 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
#1 326.00' 37,412 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

326.00 420 0 0
328.00 1,390 1,810 1,810
329.00 2,350 1,870 3,680
330.00 5,795 4,073 7,753
332.00 7,435 13,230 20,983
333.00 8,207 7,821 28,804
334.00 9,010 8,609 37,412

Device Routing     Invert Outlet Devices
#1 Discarded 329.00' 5.000 in/hr Exfiltration over Surface area from 329.00' - 329.00'   

Excluded Surface area = 2,350 sf   
#2 Primary 332.00' 12.0"  Round Culvert   L= 18.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 332.00' / 331.50'   S= 0.0278 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#3 Device 1 332.00' 4.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 333.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#5 Secondary 334.00' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#6 Tertiary 334.00' 5.0' long  x 15.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   
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Discarded OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
5=Orifice/Grate  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
6=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 5P: Stormwater Basin

Inflow
Outflow
Discarded
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0

Inflow Area=2.882 ac
Peak Elev=330.35'
Storage=9,849 cf

2.13 cfs

0.00 cfs0.00 cfs0.00 cfs0.00 cfs0.00 cfs
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Summary for Subcatchment 1S: Drainage Area 1 - East

Runoff = 0.42 cfs @ 12.10 hrs,  Volume= 0.034 af,  Depth> 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  10-year Rainfall=5.14"

Area (sf) CN Description
11,105 60 Woods, Fair, HSG B
1,800 61 >75% Grass cover, Good, HSG B

12,905 60 Weighted Average
12,905 100.00% Pervious Area

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

4.9 153 0.0630 0.52 Lag/CN Method, Tc-1

Subcatchment 1S: Drainage Area 1 - East

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
10-year Rainfall=5.14"
Runoff Area=12,905 sf
Runoff Volume=0.034 af
Runoff Depth>1.38"
Flow Length=153'
Slope=0.0630 '/'
Tc=4.9 min
CN=60

0.42 cfs
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Summary for Subcatchment 2S: Drainage Area 2

Runoff = 3.35 cfs @ 12.21 hrs,  Volume= 0.331 af,  Depth> 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  10-year Rainfall=5.14"

Area (sf) CN Description
13,400 36 Woods, Fair, HSG A

* 35,880 98 Paved / Roof
25,170 61 >75% Grass cover, Good, HSG B
51,104 39 >75% Grass cover, Good, HSG A

125,554 60 Weighted Average
89,674 71.42% Pervious Area
35,880 28.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 463 0.0610 0.64 Lag/CN Method, Tc-2

Subcatchment 2S: Drainage Area 2

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
10-year Rainfall=5.14"
Runoff Area=125,554 sf
Runoff Volume=0.331 af
Runoff Depth>1.38"
Flow Length=463'
Slope=0.0610 '/'
Tc=12.0 min
CN=60

3.35 cfs
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Summary for Subcatchment 3S: Drainage Area 3

Runoff = 0.42 cfs @ 12.08 hrs,  Volume= 0.032 af,  Depth> 2.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  10-year Rainfall=5.14"

Area (sf) CN Description
3,318 60 Woods, Fair, HSG B
3,680 85 Gravel roads, HSG B
6,998 73 Weighted Average
6,998 100.00% Pervious Area

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

4.0 190 0.0680 0.80 Lag/CN Method, Tc-3

Subcatchment 3S: Drainage Area 3

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
10-year Rainfall=5.14"
Runoff Area=6,998 sf
Runoff Volume=0.032 af
Runoff Depth>2.39"
Flow Length=190'
Slope=0.0680 '/'
Tc=4.0 min
CN=73

0.42 cfs
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Summary for Subcatchment 4S: Drainage to Ware Road

Runoff = 1.53 cfs @ 12.12 hrs,  Volume= 0.126 af,  Depth> 3.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  10-year Rainfall=5.14"

Area (sf) CN Description
* 8,550 98 Pavement & roof, HSG B

13,302 69 50-75% Grass cover, Fair, HSG B
21,852 80 Weighted Average
13,302 60.87% Pervious Area
8,550 39.13% Impervious Area

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

8.6 230 0.0130 0.45 Lag/CN Method, Tc-4

Subcatchment 4S: Drainage to Ware Road

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-year Rainfall=5.14"
Runoff Area=21,852 sf
Runoff Volume=0.126 af
Runoff Depth>3.01"
Flow Length=230'
Slope=0.0130 '/'
Tc=8.6 min
CN=80

1.53 cfs
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Summary for Pond 2P: Drainage Manhole

Inflow Area = 2.882 ac, 28.58% Impervious,  Inflow Depth = 0.00"    for  10-year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 331.40' @ 0.00 hrs

Device Routing     Invert Outlet Devices
#1 Primary 331.40' 12.0"  Round Culvert   

L= 197.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 331.40' / 325.00'   S= 0.0325 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=331.40'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond 2P: Drainage Manhole
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Inflow Area=2.882 ac
Peak Elev=331.40'

12.0"
Round Culvert

n=0.012
L=197.0'

S=0.0325 '/'

0.00 cfs0.00 cfs
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Summary for Pond 3P: Catch Basin 1

Inflow Area = 3.043 ac, 27.07% Impervious,  Inflow Depth > 0.13"    for  10-year event
Inflow = 0.42 cfs @ 12.08 hrs,  Volume= 0.032 af
Outflow = 0.42 cfs @ 12.08 hrs,  Volume= 0.032 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.42 cfs @ 12.08 hrs,  Volume= 0.032 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 325.28' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 325.00' 12.0"  Round Culvert   

L= 56.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 325.00' / 324.00'   S= 0.0179 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.40 cfs @ 12.08 hrs  HW=325.28'   (Free Discharge)
1=Culvert  (Inlet Controls 0.40 cfs @ 2.24 fps)

Pond 3P: Catch Basin 1
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Inflow Area=3.043 ac
Peak Elev=325.28'
12.0"
Round Culvert
n=0.012
L=56.0'
S=0.0179 '/'

0.42 cfs0.42 cfs
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Summary for Pond 5P: Stormwater Basin

Inflow Area = 2.882 ac, 28.58% Impervious,  Inflow Depth > 1.38"    for  10-year event
Inflow = 3.35 cfs @ 12.21 hrs,  Volume= 0.331 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 331.07' @ 24.00 hrs   Surf.Area= 6,673 sf   Storage= 14,424 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
#1 326.00' 37,412 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

326.00 420 0 0
328.00 1,390 1,810 1,810
329.00 2,350 1,870 3,680
330.00 5,795 4,073 7,753
332.00 7,435 13,230 20,983
333.00 8,207 7,821 28,804
334.00 9,010 8,609 37,412

Device Routing     Invert Outlet Devices
#1 Discarded 329.00' 5.000 in/hr Exfiltration over Surface area from 329.00' - 329.00'   

Excluded Surface area = 2,350 sf   
#2 Primary 332.00' 12.0"  Round Culvert   L= 18.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 332.00' / 331.50'   S= 0.0278 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#3 Device 1 332.00' 4.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 333.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#5 Secondary 334.00' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#6 Tertiary 334.00' 5.0' long  x 15.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   
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Discarded OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
5=Orifice/Grate  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
6=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 5P: Stormwater Basin
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Inflow Area=2.882 ac
Peak Elev=331.07'
Storage=14,424 cf

3.35 cfs

0.00 cfs0.00 cfs0.00 cfs0.00 cfs0.00 cfs
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Summary for Subcatchment 1S: Drainage Area 1 - East

Runoff = 0.65 cfs @ 12.10 hrs,  Volume= 0.051 af,  Depth> 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  25-year Rainfall=6.22"

Area (sf) CN Description
11,105 60 Woods, Fair, HSG B
1,800 61 >75% Grass cover, Good, HSG B

12,905 60 Weighted Average
12,905 100.00% Pervious Area

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

4.9 153 0.0630 0.52 Lag/CN Method, Tc-1

Subcatchment 1S: Drainage Area 1 - East
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Type III 24-hr
25-year Rainfall=6.22"
Runoff Area=12,905 sf
Runoff Volume=0.051 af
Runoff Depth>2.07"
Flow Length=153'
Slope=0.0630 '/'
Tc=4.9 min
CN=60

0.65 cfs
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Summary for Subcatchment 2S: Drainage Area 2

Runoff = 5.23 cfs @ 12.20 hrs,  Volume= 0.495 af,  Depth> 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  25-year Rainfall=6.22"

Area (sf) CN Description
13,400 36 Woods, Fair, HSG A

* 35,880 98 Paved / Roof
25,170 61 >75% Grass cover, Good, HSG B
51,104 39 >75% Grass cover, Good, HSG A

125,554 60 Weighted Average
89,674 71.42% Pervious Area
35,880 28.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 463 0.0610 0.64 Lag/CN Method, Tc-2

Subcatchment 2S: Drainage Area 2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-year Rainfall=6.22"
Runoff Area=125,554 sf
Runoff Volume=0.495 af
Runoff Depth>2.06"
Flow Length=463'
Slope=0.0610 '/'
Tc=12.0 min
CN=60

5.23 cfs
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Summary for Subcatchment 3S: Drainage Area 3

Runoff = 0.57 cfs @ 12.08 hrs,  Volume= 0.044 af,  Depth> 3.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  25-year Rainfall=6.22"

Area (sf) CN Description
3,318 60 Woods, Fair, HSG B
3,680 85 Gravel roads, HSG B
6,998 73 Weighted Average
6,998 100.00% Pervious Area

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

4.0 190 0.0680 0.80 Lag/CN Method, Tc-3

Subcatchment 3S: Drainage Area 3

Runoff

Hydrograph
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Type III 24-hr
25-year Rainfall=6.22"
Runoff Area=6,998 sf
Runoff Volume=0.044 af
Runoff Depth>3.27"
Flow Length=190'
Slope=0.0680 '/'
Tc=4.0 min
CN=73

0.57 cfs
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Summary for Subcatchment 4S: Drainage to Ware Road

Runoff = 2.02 cfs @ 12.12 hrs,  Volume= 0.166 af,  Depth> 3.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  25-year Rainfall=6.22"

Area (sf) CN Description
* 8,550 98 Pavement & roof, HSG B

13,302 69 50-75% Grass cover, Fair, HSG B
21,852 80 Weighted Average
13,302 60.87% Pervious Area
8,550 39.13% Impervious Area

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

8.6 230 0.0130 0.45 Lag/CN Method, Tc-4

Subcatchment 4S: Drainage to Ware Road

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type III 24-hr
25-year Rainfall=6.22"
Runoff Area=21,852 sf
Runoff Volume=0.166 af
Runoff Depth>3.98"
Flow Length=230'
Slope=0.0130 '/'
Tc=8.6 min
CN=80

2.02 cfs
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Summary for Pond 2P: Drainage Manhole

Inflow Area = 2.882 ac, 28.58% Impervious,  Inflow Depth > 0.01"    for  25-year event
Inflow = 0.02 cfs @ 24.00 hrs,  Volume= 0.002 af
Outflow = 0.02 cfs @ 24.00 hrs,  Volume= 0.002 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.02 cfs @ 24.00 hrs,  Volume= 0.002 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 331.47' @ 24.00 hrs

Device Routing     Invert Outlet Devices
#1 Primary 331.40' 12.0"  Round Culvert   

L= 197.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 331.40' / 325.00'   S= 0.0325 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.02 cfs @ 24.00 hrs  HW=331.47'   (Free Discharge)
1=Culvert  (Inlet Controls 0.02 cfs @ 0.92 fps)

Pond 2P: Drainage Manhole
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Inflow Area=2.882 ac
Peak Elev=331.47'
12.0"
Round Culvert
n=0.012
L=197.0'
S=0.0325 '/'

0.02 cfs0.02 cfs
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Summary for Pond 3P: Catch Basin 1

Inflow Area = 3.043 ac, 27.07% Impervious,  Inflow Depth > 0.18"    for  25-year event
Inflow = 0.57 cfs @ 12.08 hrs,  Volume= 0.045 af
Outflow = 0.57 cfs @ 12.08 hrs,  Volume= 0.045 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.57 cfs @ 12.08 hrs,  Volume= 0.045 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 325.34' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 325.00' 12.0"  Round Culvert   

L= 56.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 325.00' / 324.00'   S= 0.0179 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.54 cfs @ 12.08 hrs  HW=325.33'   (Free Discharge)
1=Culvert  (Inlet Controls 0.54 cfs @ 2.43 fps)

Pond 3P: Catch Basin 1
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Inflow Area=3.043 ac
Peak Elev=325.34'
12.0"
Round Culvert
n=0.012
L=56.0'
S=0.0179 '/'

0.57 cfs0.57 cfs



Ware Road
Type III 24-hr  25-year Rainfall=6.22"Proposed Conditions

  Printed  1/2/2024Prepared by Killingly Engineering Associates, LLC
Page 32HydroCAD® 10.00-26  s/n 07240  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 5P: Stormwater Basin

Inflow Area = 2.882 ac, 28.58% Impervious,  Inflow Depth > 2.06"    for  25-year event
Inflow = 5.23 cfs @ 12.20 hrs,  Volume= 0.495 af
Outflow = 0.02 cfs @ 24.00 hrs,  Volume= 0.002 af,  Atten= 100%,  Lag= 708.0 min
Discarded = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.02 cfs @ 24.00 hrs,  Volume= 0.002 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 332.07' @ 24.00 hrs   Surf.Area= 7,488 sf   Storage= 21,491 cf

Plug-Flow detention time= 752.6 min calculated for 0.002 af (0% of inflow)
Center-of-Mass det. time= 548.3 min ( 1,413.0 - 864.8 )

Volume Invert Avail.Storage Storage Description
#1 326.00' 37,412 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

326.00 420 0 0
328.00 1,390 1,810 1,810
329.00 2,350 1,870 3,680
330.00 5,795 4,073 7,753
332.00 7,435 13,230 20,983
333.00 8,207 7,821 28,804
334.00 9,010 8,609 37,412

Device Routing     Invert Outlet Devices
#1 Discarded 329.00' 5.000 in/hr Exfiltration over Surface area from 329.00' - 329.00'   

Excluded Surface area = 2,350 sf   
#2 Primary 332.00' 12.0"  Round Culvert   L= 18.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 332.00' / 331.50'   S= 0.0278 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#3 Device 1 332.00' 4.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 333.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#5 Secondary 334.00' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#6 Tertiary 334.00' 5.0' long  x 15.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   
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Discarded OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)

Primary OutFlow  Max=0.02 cfs @ 24.00 hrs  HW=332.07'   (Free Discharge)
2=Culvert  (Inlet Controls 0.02 cfs @ 0.89 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
5=Orifice/Grate  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
6=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 5P: Stormwater Basin
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Inflow Area=2.882 ac
Peak Elev=332.07'
Storage=21,491 cf

5.23 cfs

0.02 cfs0.00 cfs 0.02 cfs0.00 cfs0.00 cfs
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Summary for Subcatchment 1S: Drainage Area 1 - East

Runoff = 0.84 cfs @ 12.10 hrs,  Volume= 0.065 af,  Depth> 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  50-year Rainfall=7.02"

Area (sf) CN Description
11,105 60 Woods, Fair, HSG B
1,800 61 >75% Grass cover, Good, HSG B

12,905 60 Weighted Average
12,905 100.00% Pervious Area

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

4.9 153 0.0630 0.52 Lag/CN Method, Tc-1

Subcatchment 1S: Drainage Area 1 - East
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Type III 24-hr
50-year Rainfall=7.02"
Runoff Area=12,905 sf
Runoff Volume=0.065 af
Runoff Depth>2.62"
Flow Length=153'
Slope=0.0630 '/'
Tc=4.9 min
CN=60

0.84 cfs
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Summary for Subcatchment 2S: Drainage Area 2

Runoff = 6.74 cfs @ 12.20 hrs,  Volume= 0.627 af,  Depth> 2.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  50-year Rainfall=7.02"

Area (sf) CN Description
13,400 36 Woods, Fair, HSG A

* 35,880 98 Paved / Roof
25,170 61 >75% Grass cover, Good, HSG B
51,104 39 >75% Grass cover, Good, HSG A

125,554 60 Weighted Average
89,674 71.42% Pervious Area
35,880 28.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 463 0.0610 0.64 Lag/CN Method, Tc-2

Subcatchment 2S: Drainage Area 2

Runoff

Hydrograph
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Type III 24-hr
50-year Rainfall=7.02"
Runoff Area=125,554 sf
Runoff Volume=0.627 af
Runoff Depth>2.61"
Flow Length=463'
Slope=0.0610 '/'
Tc=12.0 min
CN=60

6.74 cfs
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Summary for Subcatchment 3S: Drainage Area 3

Runoff = 0.69 cfs @ 12.08 hrs,  Volume= 0.053 af,  Depth> 3.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  50-year Rainfall=7.02"

Area (sf) CN Description
3,318 60 Woods, Fair, HSG B
3,680 85 Gravel roads, HSG B
6,998 73 Weighted Average
6,998 100.00% Pervious Area

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

4.0 190 0.0680 0.80 Lag/CN Method, Tc-3

Subcatchment 3S: Drainage Area 3
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Type III 24-hr
50-year Rainfall=7.02"
Runoff Area=6,998 sf
Runoff Volume=0.053 af
Runoff Depth>3.95"
Flow Length=190'
Slope=0.0680 '/'
Tc=4.0 min
CN=73

0.69 cfs
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Summary for Subcatchment 4S: Drainage to Ware Road

Runoff = 2.38 cfs @ 12.12 hrs,  Volume= 0.197 af,  Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  50-year Rainfall=7.02"

Area (sf) CN Description
* 8,550 98 Pavement & roof, HSG B

13,302 69 50-75% Grass cover, Fair, HSG B
21,852 80 Weighted Average
13,302 60.87% Pervious Area
8,550 39.13% Impervious Area

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

8.6 230 0.0130 0.45 Lag/CN Method, Tc-4

Subcatchment 4S: Drainage to Ware Road

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
50-year Rainfall=7.02"
Runoff Area=21,852 sf
Runoff Volume=0.197 af
Runoff Depth>4.71"
Flow Length=230'
Slope=0.0130 '/'
Tc=8.6 min
CN=80

2.38 cfs
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Summary for Pond 2P: Drainage Manhole

Inflow Area = 2.882 ac, 28.58% Impervious,  Inflow Depth > 0.48"    for  50-year event
Inflow = 0.21 cfs @ 18.74 hrs,  Volume= 0.115 af
Outflow = 0.21 cfs @ 18.74 hrs,  Volume= 0.115 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.21 cfs @ 18.74 hrs,  Volume= 0.115 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 331.62' @ 18.74 hrs

Device Routing     Invert Outlet Devices
#1 Primary 331.40' 12.0"  Round Culvert   

L= 197.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 331.40' / 325.00'   S= 0.0325 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.21 cfs @ 18.74 hrs  HW=331.62'   (Free Discharge)
1=Culvert  (Inlet Controls 0.21 cfs @ 1.61 fps)

Pond 2P: Drainage Manhole
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Inflow Area=2.882 ac
Peak Elev=331.62'
12.0"
Round Culvert
n=0.012
L=197.0'
S=0.0325 '/'

0.21 cfs0.21 cfs
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Summary for Pond 3P: Catch Basin 1

Inflow Area = 3.043 ac, 27.07% Impervious,  Inflow Depth > 0.66"    for  50-year event
Inflow = 0.69 cfs @ 12.08 hrs,  Volume= 0.167 af
Outflow = 0.69 cfs @ 12.08 hrs,  Volume= 0.167 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.69 cfs @ 12.08 hrs,  Volume= 0.167 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 325.37' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 325.00' 12.0"  Round Culvert   

L= 56.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 325.00' / 324.00'   S= 0.0179 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.65 cfs @ 12.08 hrs  HW=325.36'   (Free Discharge)
1=Culvert  (Inlet Controls 0.65 cfs @ 2.56 fps)

Pond 3P: Catch Basin 1
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Inflow Area=3.043 ac
Peak Elev=325.37'
12.0"
Round Culvert
n=0.012
L=56.0'
S=0.0179 '/'

0.69 cfs0.69 cfs
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Summary for Pond 5P: Stormwater Basin

Inflow Area = 2.882 ac, 28.58% Impervious,  Inflow Depth > 2.61"    for  50-year event
Inflow = 6.74 cfs @ 12.20 hrs,  Volume= 0.627 af
Outflow = 0.21 cfs @ 18.74 hrs,  Volume= 0.115 af,  Atten= 97%,  Lag= 392.9 min
Discarded = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.21 cfs @ 18.74 hrs,  Volume= 0.115 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 332.22' @ 18.74 hrs   Surf.Area= 7,606 sf   Storage= 22,653 cf

Plug-Flow detention time= 496.2 min calculated for 0.115 af (18% of inflow)
Center-of-Mass det. time= 352.2 min ( 1,209.8 - 857.6 )

Volume Invert Avail.Storage Storage Description
#1 326.00' 37,412 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

326.00 420 0 0
328.00 1,390 1,810 1,810
329.00 2,350 1,870 3,680
330.00 5,795 4,073 7,753
332.00 7,435 13,230 20,983
333.00 8,207 7,821 28,804
334.00 9,010 8,609 37,412

Device Routing     Invert Outlet Devices
#1 Discarded 329.00' 5.000 in/hr Exfiltration over Surface area from 329.00' - 329.00'   

Excluded Surface area = 2,350 sf   
#2 Primary 332.00' 12.0"  Round Culvert   L= 18.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 332.00' / 331.50'   S= 0.0278 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#3 Device 1 332.00' 4.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 333.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#5 Secondary 334.00' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#6 Tertiary 334.00' 5.0' long  x 15.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   
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Discarded OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)

Primary OutFlow  Max=0.21 cfs @ 18.74 hrs  HW=332.22'   (Free Discharge)
2=Culvert  (Inlet Controls 0.21 cfs @ 1.60 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
5=Orifice/Grate  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
6=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 5P: Stormwater Basin
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Inflow Area=2.882 ac
Peak Elev=332.22'
Storage=22,653 cf

6.74 cfs

0.21 cfs
0.00 cfs

0.21 cfs
0.00 cfs0.00 cfs
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Summary for Subcatchment 1S: Drainage Area 1 - East

Runoff = 1.05 cfs @ 12.10 hrs,  Volume= 0.080 af,  Depth> 3.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  100-year Rainfall=7.88"

Area (sf) CN Description
11,105 60 Woods, Fair, HSG B
1,800 61 >75% Grass cover, Good, HSG B

12,905 60 Weighted Average
12,905 100.00% Pervious Area

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

4.9 153 0.0630 0.52 Lag/CN Method, Tc-1

Subcatchment 1S: Drainage Area 1 - East
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Type III 24-hr
100-year Rainfall=7.88"
Runoff Area=12,905 sf
Runoff Volume=0.080 af
Runoff Depth>3.24"
Flow Length=153'
Slope=0.0630 '/'
Tc=4.9 min
CN=60

1.05 cfs
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Summary for Subcatchment 2S: Drainage Area 2

Runoff = 8.45 cfs @ 12.19 hrs,  Volume= 0.777 af,  Depth> 3.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  100-year Rainfall=7.88"

Area (sf) CN Description
13,400 36 Woods, Fair, HSG A

* 35,880 98 Paved / Roof
25,170 61 >75% Grass cover, Good, HSG B
51,104 39 >75% Grass cover, Good, HSG A

125,554 60 Weighted Average
89,674 71.42% Pervious Area
35,880 28.58% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 463 0.0610 0.64 Lag/CN Method, Tc-2

Subcatchment 2S: Drainage Area 2
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Type III 24-hr
100-year Rainfall=7.88"
Runoff Area=125,554 sf
Runoff Volume=0.777 af
Runoff Depth>3.24"
Flow Length=463'
Slope=0.0610 '/'
Tc=12.0 min
CN=60

8.45 cfs
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Summary for Subcatchment 3S: Drainage Area 3

Runoff = 0.82 cfs @ 12.08 hrs,  Volume= 0.063 af,  Depth> 4.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  100-year Rainfall=7.88"

Area (sf) CN Description
3,318 60 Woods, Fair, HSG B
3,680 85 Gravel roads, HSG B
6,998 73 Weighted Average
6,998 100.00% Pervious Area

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

4.0 190 0.0680 0.80 Lag/CN Method, Tc-3

Subcatchment 3S: Drainage Area 3
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Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.9

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr
100-year Rainfall=7.88"
Runoff Area=6,998 sf
Runoff Volume=0.063 af
Runoff Depth>4.70"
Flow Length=190'
Slope=0.0680 '/'
Tc=4.0 min
CN=73

0.82 cfs
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Summary for Subcatchment 4S: Drainage to Ware Road

Runoff = 2.77 cfs @ 12.12 hrs,  Volume= 0.230 af,  Depth> 5.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type III 24-hr  100-year Rainfall=7.88"

Area (sf) CN Description
* 8,550 98 Pavement & roof, HSG B

13,302 69 50-75% Grass cover, Fair, HSG B
21,852 80 Weighted Average
13,302 60.87% Pervious Area
8,550 39.13% Impervious Area

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

8.6 230 0.0130 0.45 Lag/CN Method, Tc-4

Subcatchment 4S: Drainage to Ware Road

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-year Rainfall=7.88"
Runoff Area=21,852 sf
Runoff Volume=0.230 af
Runoff Depth>5.51"
Flow Length=230'
Slope=0.0130 '/'
Tc=8.6 min
CN=80

2.77 cfs
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Summary for Pond 2P: Drainage Manhole

Inflow Area = 2.882 ac, 28.58% Impervious,  Inflow Depth > 1.09"    for  100-year event
Inflow = 0.53 cfs @ 15.57 hrs,  Volume= 0.262 af
Outflow = 0.53 cfs @ 15.57 hrs,  Volume= 0.262 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.53 cfs @ 15.57 hrs,  Volume= 0.262 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 331.76' @ 15.57 hrs

Device Routing     Invert Outlet Devices
#1 Primary 331.40' 12.0"  Round Culvert   

L= 197.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 331.40' / 325.00'   S= 0.0325 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.53 cfs @ 15.57 hrs  HW=331.76'   (Free Discharge)
1=Culvert  (Inlet Controls 0.53 cfs @ 2.05 fps)

Pond 2P: Drainage Manhole
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Inflow Area=2.882 ac
Peak Elev=331.76'
12.0"
Round Culvert
n=0.012
L=197.0'
S=0.0325 '/'

0.53 cfs0.53 cfs
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Summary for Pond 3P: Catch Basin 1

Inflow Area = 3.043 ac, 27.07% Impervious,  Inflow Depth > 1.28"    for  100-year event
Inflow = 0.82 cfs @ 12.08 hrs,  Volume= 0.325 af
Outflow = 0.82 cfs @ 12.08 hrs,  Volume= 0.325 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.82 cfs @ 12.08 hrs,  Volume= 0.325 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 325.41' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 325.00' 12.0"  Round Culvert   

L= 56.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 325.00' / 324.00'   S= 0.0179 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.78 cfs @ 12.08 hrs  HW=325.40'   (Free Discharge)
1=Culvert  (Inlet Controls 0.78 cfs @ 2.68 fps)

Pond 3P: Catch Basin 1
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Inflow Area=3.043 ac
Peak Elev=325.41'
12.0"
Round Culvert
n=0.012
L=56.0'
S=0.0179 '/'

0.82 cfs0.82 cfs
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Summary for Pond 5P: Stormwater Basin

Inflow Area = 2.882 ac, 28.58% Impervious,  Inflow Depth > 3.24"    for  100-year event
Inflow = 8.45 cfs @ 12.19 hrs,  Volume= 0.777 af
Outflow = 0.53 cfs @ 15.57 hrs,  Volume= 0.262 af,  Atten= 94%,  Lag= 202.6 min
Discarded = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.53 cfs @ 15.57 hrs,  Volume= 0.262 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 332.36' @ 15.57 hrs   Surf.Area= 7,715 sf   Storage= 23,727 cf

Plug-Flow detention time= 369.0 min calculated for 0.262 af (34% of inflow)
Center-of-Mass det. time= 237.3 min ( 1,088.6 - 851.3 )

Volume Invert Avail.Storage Storage Description
#1 326.00' 37,412 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

326.00 420 0 0
328.00 1,390 1,810 1,810
329.00 2,350 1,870 3,680
330.00 5,795 4,073 7,753
332.00 7,435 13,230 20,983
333.00 8,207 7,821 28,804
334.00 9,010 8,609 37,412

Device Routing     Invert Outlet Devices
#1 Discarded 329.00' 5.000 in/hr Exfiltration over Surface area from 329.00' - 329.00'   

Excluded Surface area = 2,350 sf   
#2 Primary 332.00' 12.0"  Round Culvert   L= 18.0'   CPP, square edge headwall,  Ke= 0.500   

Inlet / Outlet Invert= 332.00' / 331.50'   S= 0.0278 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#3 Device 1 332.00' 4.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 333.00' 6.0" Vert. Orifice/Grate    C= 0.600   
#5 Secondary 334.00' 12.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#6 Tertiary 334.00' 5.0' long  x 15.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   
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Discarded OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

3=Orifice/Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)

Primary OutFlow  Max=0.53 cfs @ 15.57 hrs  HW=332.36'   (Free Discharge)
2=Culvert  (Inlet Controls 0.53 cfs @ 2.05 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
5=Orifice/Grate  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=326.00'   (Free Discharge)
6=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 5P: Stormwater Basin
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Inflow Area=2.882 ac
Peak Elev=332.36'
Storage=23,727 cf
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NOAA Point Precipitation Estimates 
Web Soil Survey  
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