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Project Notes

Rainfall events imported from "TP-40-Rain.txt" for 449 MA Worcester
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Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 2-Year Type III 24-hr Default 24.00 1 3.00 2
2 10-Year Type III 24-hr Default 24.00 1 4.50 2
3 25-Year Type III 24-hr Default 24.00 1 5.30 2
4 100-Year Type III 24-hr Default 24.00 1 6.50 2
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.284 74 >75% Grass cover, Good, HSG C  (E1, E2, E3, E4)
0.446 89 Gravel roads, HSG C  (E1, E3)
1.070 98 Paved parking, HSG C  (E1, E2, E3, E4, E5, E6, E7)
6.183 70 Woods, Good, HSG C  (E1, E2, E3, E7)
7.983 75 TOTAL AREA



3010-Pre-SUBDIVISION
  Printed  11/30/2022Prepared by Hannigan Engineering Inc

Page 5HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
7.983 HSG C E1, E2, E3, E4, E5, E6, E7
0.000 HSG D
0.000 Other
7.983 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.284 0.000 0.000 0.284 >75% Grass cover, Good E1, E2, E3, E4
0.000 0.000 0.446 0.000 0.000 0.446 Gravel roads E1, E3
0.000 0.000 1.070 0.000 0.000 1.070 Paved parking E1, E2, E3, E4, E5, E6, E7
0.000 0.000 6.183 0.000 0.000 6.183 Woods, Good E1, E2, E3, E7
0.000 0.000 7.983 0.000 0.000 7.983 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Width
(inches)

Diam/Height
(inches)

Inside-Fill
(inches)

1 DCB-C 131.25 113.50 70.0 0.2536 0.013 0.0 18.0 0.0
2 DCB-D 140.10 132.45 111.0 0.0689 0.013 0.0 18.0 0.0
3 DCB-E 140.85 140.20 36.0 0.0181 0.013 0.0 12.0 0.0



Type III 24-hr  2-Year Rainfall=3.00"3010-Pre-SUBDIVISION
  Printed  11/30/2022Prepared by Hannigan Engineering Inc

Page 8HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=230,616 sf   1.82% Impervious   Runoff Depth=0.76"Subcatchment E1: TO WETLAND (DP#1)
   Flow Length=770'   Tc=19.9 min   CN=71   Runoff=2.81 cfs  0.335 af

Runoff Area=14,313 sf   87.38% Impervious   Runoff Depth=2.45"Subcatchment E2: TO CATCHBASIN (DP#2)
   Flow Length=703'   Slope=0.0600 '/'   Tc=5.0 min   CN=95   Runoff=0.90 cfs  0.067 af

Runoff Area=82,313 sf   15.10% Impervious   Runoff Depth=1.07"Subcatchment E3: TO LOW POINT (DP#3)
   Flow Length=356'   Tc=5.0 min   CN=77   Runoff=2.30 cfs  0.169 af

Runoff Area=8,293 sf   83.72% Impervious   Runoff Depth=2.35"Subcatchment E4: TO DCB-B
   Flow Length=362'   Slope=0.0600 '/'   Tc=5.0 min   CN=94   Runoff=0.51 cfs  0.037 af

Runoff Area=2,288 sf   100.00% Impervious   Runoff Depth=2.77"Subcatchment E5: TO DCB-C
   Flow Length=136'   Slope=0.0600 '/'   Tc=5.0 min   CN=98   Runoff=0.15 cfs  0.012 af

Runoff Area=5,535 sf   100.00% Impervious   Runoff Depth=2.77"Subcatchment E6: TO DCB-D
   Flow Length=234'   Slope=0.0600 '/'   Tc=5.0 min   CN=98   Runoff=0.37 cfs  0.029 af

Runoff Area=4,370 sf   61.99% Impervious   Runoff Depth=1.74"Subcatchment E7: TO DCB-E
   Flow Length=215'   Tc=5.1 min   CN=87   Runoff=0.20 cfs  0.015 af

   Inflow=0.51 cfs  0.037 afReach DCB-B: TO OUTFALL
   Outflow=0.51 cfs  0.037 af

Avg. Flow Depth=0.12'   Max Vel=10.50 fps   Inflow=0.72 cfs  0.056 afReach DCB-C: TO OUTFALL
18.0"  Round Pipe   n=0.013   L=70.0'   S=0.2536 '/'   Capacity=52.90 cfs   Outflow=0.71 cfs  0.056 af

Avg. Flow Depth=0.15'   Max Vel=6.21 fps   Inflow=0.57 cfs  0.044 afReach DCB-D: TO DCB-C
18.0"  Round Pipe   n=0.013   L=111.0'   S=0.0689 '/'   Capacity=27.58 cfs   Outflow=0.56 cfs  0.044 af

Avg. Flow Depth=0.14'   Max Vel=3.02 fps   Inflow=0.20 cfs  0.015 afReach DCB-E: TO DCB-D
12.0"  Round Pipe   n=0.013   L=36.0'   S=0.0181 '/'   Capacity=4.79 cfs   Outflow=0.20 cfs  0.015 af

   Inflow=3.47 cfs  0.429 afReach DP#1: WETLAND
   Outflow=3.47 cfs  0.429 af

   Inflow=0.90 cfs  0.067 afReach DP#2: MUNICIPAL CATCHBASIN
   Outflow=0.90 cfs  0.067 af

   Inflow=2.30 cfs  0.169 afReach DP#3: LOW POINT
   Outflow=2.30 cfs  0.169 af

Avg. Flow Depth=0.04'   Max Vel=0.75 fps   Inflow=0.51 cfs  0.037 afReach OL-1: OVERLAND
n=0.080   L=46.0'   S=0.1087 '/'   Capacity=122.10 cfs   Outflow=0.49 cfs  0.037 af

Avg. Flow Depth=0.04'   Max Vel=0.65 fps   Inflow=0.49 cfs  0.037 afReach OL-2: OVERLAND
n=0.080   L=211.0'   S=0.0867 '/'   Capacity=109.07 cfs   Outflow=0.42 cfs  0.037 af
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Avg. Flow Depth=0.06'   Max Vel=0.47 fps   Inflow=0.42 cfs  0.037 afReach OL-3: OVERLAND
n=0.080   L=23.0'   S=0.0304 '/'   Capacity=64.61 cfs   Outflow=0.41 cfs  0.037 af

Avg. Flow Depth=0.06'   Max Vel=0.19 fps   Inflow=0.41 cfs  0.037 afReach OL-4: OVERLAND
n=0.080   L=128.0'   S=0.0050 '/'   Capacity=45.22 cfs   Outflow=0.33 cfs  0.037 af

Avg. Flow Depth=0.05'   Max Vel=0.79 fps   Inflow=0.71 cfs  0.056 afReach OL-5: OVERLAND
n=0.080   L=285.0'   S=0.1035 '/'   Capacity=119.16 cfs   Outflow=0.61 cfs  0.056 af

Avg. Flow Depth=0.12'   Max Vel=0.30 fps   Inflow=0.61 cfs  0.056 afReach OL-6: OVERLAND
n=0.080   L=81.0'   S=0.0051 '/'   Capacity=26.35 cfs   Outflow=0.55 cfs  0.056 af

   Inflow=0.71 cfs  0.056 afReach OUTLET: TO DP#1
   Outflow=0.71 cfs  0.056 af

Total Runoff Area = 7.983 ac   Runoff Volume = 0.664 af   Average Runoff Depth = 1.00"
86.60% Pervious = 6.913 ac     13.40% Impervious = 1.070 ac
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Summary for Subcatchment E1: TO WETLAND (DP#1)

Runoff = 2.81 cfs @ 12.32 hrs,  Volume= 0.335 af,  Depth= 0.76"
     Routed to Reach DP#1 : WETLAND

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
1,750 74 >75% Grass cover, Good, HSG C

217,729 70 Woods, Good, HSG C
4,194 98 Paved parking, HSG C
6,943 89 Gravel roads, HSG C

230,616 71 Weighted Average
226,422 98.18% Pervious Area

4,194 1.82% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.4 75 0.0750 0.12 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.00"
0.9 75 0.0750 1.37 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.8 104 0.1850 2.15 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
4.2 439 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
3.6 77 0.0050 0.35 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
19.9 770 Total
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Subcatchment E1: TO WETLAND (DP#1)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.00"

Runoff Area=230,616 sf
Runoff Volume=0.335 af

Runoff Depth=0.76"
Flow Length=770'

Tc=19.9 min
CN=71

2.81 cfs
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Summary for Subcatchment E2: TO CATCHBASIN (DP#2)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.90 cfs @ 12.07 hrs,  Volume= 0.067 af,  Depth= 2.45"
     Routed to Reach DP#2 : MUNICIPAL CATCHBASIN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
1,263 74 >75% Grass cover, Good, HSG C

544 70 Woods, Good, HSG C
12,506 98 Paved parking, HSG C
14,313 95 Weighted Average
1,807 12.62% Pervious Area

12,506 87.38% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

2.2 653 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.7 703 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E2: TO CATCHBASIN (DP#2)

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr
2-Year Rainfall=3.00"

Runoff Area=14,313 sf
Runoff Volume=0.067 af

Runoff Depth=2.45"
Flow Length=703'

Slope=0.0600 '/'
Tc=5.0 min

CN=95

0.90 cfs
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Summary for Subcatchment E3: TO LOW POINT (DP#3)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.30 cfs @ 12.09 hrs,  Volume= 0.169 af,  Depth= 1.07"
     Routed to Reach DP#3 : LOW POINT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
8,024 74 >75% Grass cover, Good, HSG C

49,390 70 Woods, Good, HSG C
12,433 98 Paved parking, HSG C
12,466 89 Gravel roads, HSG C
82,313 77 Weighted Average
69,880 84.90% Pervious Area
12,433 15.10% Impervious Area

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

0.2 35 0.1400 2.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 15 0.0320 1.10 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 53 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 54 0.0320 2.88 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.0 28 0.4200 10.43 Shallow Concentrated Flow, GRASS/BRUSH
Unpaved   Kv= 16.1 fps

1.4 171 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 356 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment E3: TO LOW POINT (DP#3)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.00"

Runoff Area=82,313 sf
Runoff Volume=0.169 af

Runoff Depth=1.07"
Flow Length=356'

Tc=5.0 min
CN=77

2.30 cfs
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Summary for Subcatchment E4: TO DCB-B

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.51 cfs @ 12.07 hrs,  Volume= 0.037 af,  Depth= 2.35"
     Routed to Reach DCB-B : TO OUTFALL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
1,350 74 >75% Grass cover, Good, HSG C
6,943 98 Paved parking, HSG C
8,293 94 Weighted Average
1,350 16.28% Pervious Area
6,943 83.72% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.0 312 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 362 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E4: TO DCB-B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.00"
Runoff Area=8,293 sf

Runoff Volume=0.037 af
Runoff Depth=2.35"

Flow Length=362'
Slope=0.0600 '/'

Tc=5.0 min
CN=94

0.51 cfs
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Summary for Subcatchment E5: TO DCB-C

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.15 cfs @ 12.07 hrs,  Volume= 0.012 af,  Depth= 2.77"
     Routed to Reach DCB-C : TO OUTFALL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
2,288 98 Paved parking, HSG C
2,288 100.00% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.3 86 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 136 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E5: TO DCB-C

Runoff
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Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

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=3.00"
Runoff Area=2,288 sf

Runoff Volume=0.012 af
Runoff Depth=2.77"

Flow Length=136'
Slope=0.0600 '/'

Tc=5.0 min
CN=98

0.15 cfs
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Summary for Subcatchment E6: TO DCB-D

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.37 cfs @ 12.07 hrs,  Volume= 0.029 af,  Depth= 2.77"
     Routed to Reach DCB-D : TO DCB-C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
5,535 98 Paved parking, HSG C
5,535 100.00% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 184 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.1 234 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E6: TO DCB-D

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.4

0.38

0.36

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
2-Year Rainfall=3.00"
Runoff Area=5,535 sf

Runoff Volume=0.029 af
Runoff Depth=2.77"

Flow Length=234'
Slope=0.0600 '/'

Tc=5.0 min
CN=98

0.37 cfs
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Summary for Subcatchment E7: TO DCB-E

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.20 cfs @ 12.08 hrs,  Volume= 0.015 af,  Depth= 1.74"
     Routed to Reach DCB-E : TO DCB-D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
1,661 70 Woods, Good, HSG C
2,709 98 Paved parking, HSG C
4,370 87 Weighted Average
1,661 38.01% Pervious Area
2,709 61.99% Impervious Area

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

4.2 20 0.0500 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.3 30 0.0600 1.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 165 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.1 215 Total

Subcatchment E7: TO DCB-E

Runoff

Hydrograph
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Type III 24-hr
2-Year Rainfall=3.00"
Runoff Area=4,370 sf

Runoff Volume=0.015 af
Runoff Depth=1.74"

Flow Length=215'
Tc=5.1 min

CN=87

0.20 cfs
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Summary for Reach DCB-B: TO OUTFALL

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.51 cfs @ 12.07 hrs,  Volume= 0.037 af
Outflow = 0.51 cfs @ 12.07 hrs,  Volume= 0.037 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach OL-1 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DCB-B: TO OUTFALL

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

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=0.190 ac
0.51 cfs

0.51 cfs



Type III 24-hr  2-Year Rainfall=3.00"3010-Pre-SUBDIVISION
  Printed  11/30/2022Prepared by Hannigan Engineering Inc

Page 20HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Summary for Reach DCB-C: TO OUTFALL

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.280 ac, 86.38% Impervious,  Inflow Depth = 2.40"    for  2-Year event
Inflow = 0.72 cfs @ 12.08 hrs,  Volume= 0.056 af
Outflow = 0.71 cfs @ 12.09 hrs,  Volume= 0.056 af,  Atten= 0%,  Lag= 0.2 min
     Routed to Reach OUTLET : TO DP#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 10.50 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 3.54 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 5 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.12' , Surface Width= 0.82'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 52.90 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 70.0'   Slope= 0.2536 '/'
Inlet Invert= 131.25',  Outlet Invert= 113.50'
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Reach DCB-C: TO OUTFALL
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Summary for Reach DCB-D: TO DCB-C

[52] Hint: Inlet/Outlet conditions not evaluated
[61] Hint: Exceeded Reach DCB-E outlet invert by 0.05' @ 12.10 hrs

Inflow Area = 0.227 ac, 83.23% Impervious,  Inflow Depth = 2.31"    for  2-Year event
Inflow = 0.57 cfs @ 12.08 hrs,  Volume= 0.044 af
Outflow = 0.56 cfs @ 12.09 hrs,  Volume= 0.044 af,  Atten= 1%,  Lag= 0.6 min
     Routed to Reach DCB-C : TO OUTFALL

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.21 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 2.05 fps,  Avg. Travel Time= 0.9 min

Peak Storage= 10 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.15' , Surface Width= 0.90'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 27.58 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 111.0'   Slope= 0.0689 '/'
Inlet Invert= 140.10',  Outlet Invert= 132.45'
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Reach DCB-D: TO DCB-C
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Summary for Reach DCB-E: TO DCB-D

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.100 ac, 61.99% Impervious,  Inflow Depth = 1.74"    for  2-Year event
Inflow = 0.20 cfs @ 12.08 hrs,  Volume= 0.015 af
Outflow = 0.20 cfs @ 12.09 hrs,  Volume= 0.015 af,  Atten= 1%,  Lag= 0.4 min
     Routed to Reach DCB-D : TO DCB-C

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.02 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.06 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 2 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.14' , Surface Width= 0.70'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.79 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 36.0'   Slope= 0.0181 '/'
Inlet Invert= 140.85',  Outlet Invert= 140.20'
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Reach DCB-E: TO DCB-D
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Summary for Reach DP#1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.765 ac, 8.63% Impervious,  Inflow Depth = 0.89"    for  2-Year event
Inflow = 3.47 cfs @ 12.34 hrs,  Volume= 0.429 af
Outflow = 3.47 cfs @ 12.34 hrs,  Volume= 0.429 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1: WETLAND
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Summary for Reach DP#2: MUNICIPAL CATCHBASIN

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.329 ac, 87.38% Impervious,  Inflow Depth = 2.45"    for  2-Year event
Inflow = 0.90 cfs @ 12.07 hrs,  Volume= 0.067 af
Outflow = 0.90 cfs @ 12.07 hrs,  Volume= 0.067 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#2: MUNICIPAL CATCHBASIN
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Summary for Reach DP#3: LOW POINT

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.890 ac, 15.10% Impervious,  Inflow Depth = 1.07"    for  2-Year event
Inflow = 2.30 cfs @ 12.09 hrs,  Volume= 0.169 af
Outflow = 2.30 cfs @ 12.09 hrs,  Volume= 0.169 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#3: LOW POINT
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Summary for Reach OL-1: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.51 cfs @ 12.07 hrs,  Volume= 0.037 af
Outflow = 0.49 cfs @ 12.10 hrs,  Volume= 0.037 af,  Atten= 4%,  Lag= 1.9 min
     Routed to Reach OL-2 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.75 fps,  Min. Travel Time= 1.0 min
Avg. Velocity = 0.30 fps,  Avg. Travel Time= 2.6 min

Peak Storage= 31 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.04' , Surface Width= 15.87'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 122.10 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 46.0'   Slope= 0.1087 '/'
Inlet Invert= 109.00',  Outlet Invert= 104.00'

‡

Reach OL-1: OVERLAND
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Summary for Reach OL-2: OVERLAND

[62] Hint: Exceeded Reach OL-1 OUTLET depth by 0.01' @ 12.20 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.49 cfs @ 12.10 hrs,  Volume= 0.037 af
Outflow = 0.42 cfs @ 12.25 hrs,  Volume= 0.037 af,  Atten= 14%,  Lag= 8.6 min
     Routed to Reach OL-3 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.65 fps,  Min. Travel Time= 5.4 min
Avg. Velocity = 0.27 fps,  Avg. Travel Time= 13.3 min

Peak Storage= 138 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.04' , Surface Width= 15.84'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 109.07 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 211.0'   Slope= 0.0867 '/'
Inlet Invert= 104.00',  Outlet Invert= 85.70'

‡
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Reach OL-2: OVERLAND
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Summary for Reach OL-3: OVERLAND

[62] Hint: Exceeded Reach OL-2 OUTLET depth by 0.02' @ 12.30 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.42 cfs @ 12.25 hrs,  Volume= 0.037 af
Outflow = 0.41 cfs @ 12.27 hrs,  Volume= 0.037 af,  Atten= 2%,  Lag= 1.3 min
     Routed to Reach OL-4 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.47 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 0.16 fps,  Avg. Travel Time= 2.3 min

Peak Storage= 20 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.06' , Surface Width= 16.14'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 64.61 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 23.0'   Slope= 0.0304 '/'
Inlet Invert= 85.70',  Outlet Invert= 85.00'

‡
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Reach OL-3: OVERLAND
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Summary for Reach OL-4: OVERLAND

[62] Hint: Exceeded Reach OL-3 OUTLET depth by 0.01' @ 12.55 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.41 cfs @ 12.27 hrs,  Volume= 0.037 af
Outflow = 0.33 cfs @ 12.56 hrs,  Volume= 0.037 af,  Atten= 21%,  Lag= 17.4 min
     Routed to Reach DP#1 : WETLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.19 fps,  Min. Travel Time= 11.2 min
Avg. Velocity = 0.07 fps,  Avg. Travel Time= 31.5 min

Peak Storage= 220 cf @ 12.37 hrs
Average Depth at Peak Storage= 0.06' , Surface Width= 31.12'
Bank-Full Depth= 1.00'  Flow Area= 40.0 sf,  Capacity= 45.22 cfs

30.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 50.00'
Length= 128.0'   Slope= 0.0050 '/'
Inlet Invert= 85.00',  Outlet Invert= 84.36'

‡
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Reach OL-4: OVERLAND
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Summary for Reach OL-5: OVERLAND

Inflow Area = 0.280 ac, 86.38% Impervious,  Inflow Depth = 2.40"    for  2-Year event
Inflow = 0.71 cfs @ 12.09 hrs,  Volume= 0.056 af
Outflow = 0.61 cfs @ 12.24 hrs,  Volume= 0.056 af,  Atten= 15%,  Lag= 9.3 min
     Routed to Reach OL-6 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.79 fps,  Min. Travel Time= 6.0 min
Avg. Velocity = 0.29 fps,  Avg. Travel Time= 16.2 min

Peak Storage= 219 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.05' , Surface Width= 15.99'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 119.16 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 285.0'   Slope= 0.1035 '/'
Inlet Invert= 113.50',  Outlet Invert= 84.00'

‡
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Summary for Reach OL-6: OVERLAND

[62] Hint: Exceeded Reach OL-5 OUTLET depth by 0.08' @ 12.30 hrs

Inflow Area = 0.280 ac, 86.38% Impervious,  Inflow Depth = 2.40"    for  2-Year event
Inflow = 0.61 cfs @ 12.24 hrs,  Volume= 0.056 af
Outflow = 0.55 cfs @ 12.37 hrs,  Volume= 0.056 af,  Atten= 9%,  Lag= 7.5 min
     Routed to Reach DP#1 : WETLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.30 fps,  Min. Travel Time= 4.5 min
Avg. Velocity = 0.08 fps,  Avg. Travel Time= 16.5 min

Peak Storage= 152 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.12' , Surface Width= 17.32'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 26.35 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 81.0'   Slope= 0.0051 '/'
Inlet Invert= 84.00',  Outlet Invert= 83.59'

‡
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Reach OL-6: OVERLAND
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Summary for Reach OUTLET: TO DP#1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.280 ac, 86.38% Impervious,  Inflow Depth = 2.40"    for  2-Year event
Inflow = 0.71 cfs @ 12.09 hrs,  Volume= 0.056 af
Outflow = 0.71 cfs @ 12.09 hrs,  Volume= 0.056 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach OL-5 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach OUTLET: TO DP#1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.280 ac
0.71 cfs
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=230,616 sf   1.82% Impervious   Runoff Depth=1.75"Subcatchment E1: TO WETLAND (DP#1)
   Flow Length=770'   Tc=19.9 min   CN=71   Runoff=7.09 cfs  0.770 af

Runoff Area=14,313 sf   87.38% Impervious   Runoff Depth=3.92"Subcatchment E2: TO CATCHBASIN (DP#2)
   Flow Length=703'   Slope=0.0600 '/'   Tc=5.0 min   CN=95   Runoff=1.41 cfs  0.107 af

Runoff Area=82,313 sf   15.10% Impervious   Runoff Depth=2.21"Subcatchment E3: TO LOW POINT (DP#3)
   Flow Length=356'   Tc=5.0 min   CN=77   Runoff=4.89 cfs  0.348 af

Runoff Area=8,293 sf   83.72% Impervious   Runoff Depth=3.82"Subcatchment E4: TO DCB-B
   Flow Length=362'   Slope=0.0600 '/'   Tc=5.0 min   CN=94   Runoff=0.80 cfs  0.061 af

Runoff Area=2,288 sf   100.00% Impervious   Runoff Depth=4.26"Subcatchment E5: TO DCB-C
   Flow Length=136'   Slope=0.0600 '/'   Tc=5.0 min   CN=98   Runoff=0.23 cfs  0.019 af

Runoff Area=5,535 sf   100.00% Impervious   Runoff Depth=4.26"Subcatchment E6: TO DCB-D
   Flow Length=234'   Slope=0.0600 '/'   Tc=5.0 min   CN=98   Runoff=0.56 cfs  0.045 af

Runoff Area=4,370 sf   61.99% Impervious   Runoff Depth=3.10"Subcatchment E7: TO DCB-E
   Flow Length=215'   Tc=5.1 min   CN=87   Runoff=0.36 cfs  0.026 af

   Inflow=0.80 cfs  0.061 afReach DCB-B: TO OUTFALL
   Outflow=0.80 cfs  0.061 af

Avg. Flow Depth=0.15'   Max Vel=12.05 fps   Inflow=1.13 cfs  0.090 afReach DCB-C: TO OUTFALL
18.0"  Round Pipe   n=0.013   L=70.0'   S=0.2536 '/'   Capacity=52.90 cfs   Outflow=1.13 cfs  0.090 af

Avg. Flow Depth=0.19'   Max Vel=7.15 fps   Inflow=0.92 cfs  0.071 afReach DCB-D: TO DCB-C
18.0"  Round Pipe   n=0.013   L=111.0'   S=0.0689 '/'   Capacity=27.58 cfs   Outflow=0.90 cfs  0.071 af

Avg. Flow Depth=0.19'   Max Vel=3.56 fps   Inflow=0.36 cfs  0.026 afReach DCB-E: TO DCB-D
12.0"  Round Pipe   n=0.013   L=36.0'   S=0.0181 '/'   Capacity=4.79 cfs   Outflow=0.36 cfs  0.026 af

   Inflow=8.29 cfs  0.921 afReach DP#1: WETLAND
   Outflow=8.29 cfs  0.921 af

   Inflow=1.41 cfs  0.107 afReach DP#2: MUNICIPAL CATCHBASIN
   Outflow=1.41 cfs  0.107 af

   Inflow=4.89 cfs  0.348 afReach DP#3: LOW POINT
   Outflow=4.89 cfs  0.348 af

Avg. Flow Depth=0.06'   Max Vel=0.89 fps   Inflow=0.80 cfs  0.061 afReach OL-1: OVERLAND
n=0.080   L=46.0'   S=0.1087 '/'   Capacity=122.10 cfs   Outflow=0.77 cfs  0.061 af

Avg. Flow Depth=0.06'   Max Vel=0.79 fps   Inflow=0.77 cfs  0.061 afReach OL-2: OVERLAND
n=0.080   L=211.0'   S=0.0867 '/'   Capacity=109.07 cfs   Outflow=0.68 cfs  0.061 af
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Avg. Flow Depth=0.08'   Max Vel=0.56 fps   Inflow=0.68 cfs  0.061 afReach OL-3: OVERLAND
n=0.080   L=23.0'   S=0.0304 '/'   Capacity=64.61 cfs   Outflow=0.66 cfs  0.061 af

Avg. Flow Depth=0.08'   Max Vel=0.23 fps   Inflow=0.66 cfs  0.061 afReach OL-4: OVERLAND
n=0.080   L=128.0'   S=0.0050 '/'   Capacity=45.22 cfs   Outflow=0.56 cfs  0.061 af

Avg. Flow Depth=0.07'   Max Vel=0.95 fps   Inflow=1.13 cfs  0.090 afReach OL-5: OVERLAND
n=0.080   L=285.0'   S=0.1035 '/'   Capacity=119.16 cfs   Outflow=0.98 cfs  0.090 af

Avg. Flow Depth=0.15'   Max Vel=0.36 fps   Inflow=0.98 cfs  0.090 afReach OL-6: OVERLAND
n=0.080   L=81.0'   S=0.0051 '/'   Capacity=26.35 cfs   Outflow=0.91 cfs  0.090 af

   Inflow=1.13 cfs  0.090 afReach OUTLET: TO DP#1
   Outflow=1.13 cfs  0.090 af

Total Runoff Area = 7.983 ac   Runoff Volume = 1.376 af   Average Runoff Depth = 2.07"
86.60% Pervious = 6.913 ac     13.40% Impervious = 1.070 ac
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Summary for Subcatchment E1: TO WETLAND (DP#1)

Runoff = 7.09 cfs @ 12.29 hrs,  Volume= 0.770 af,  Depth= 1.75"
     Routed to Reach DP#1 : WETLAND

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
1,750 74 >75% Grass cover, Good, HSG C

217,729 70 Woods, Good, HSG C
4,194 98 Paved parking, HSG C
6,943 89 Gravel roads, HSG C

230,616 71 Weighted Average
226,422 98.18% Pervious Area

4,194 1.82% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.4 75 0.0750 0.12 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.00"
0.9 75 0.0750 1.37 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.8 104 0.1850 2.15 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
4.2 439 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
3.6 77 0.0050 0.35 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
19.9 770 Total
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Subcatchment E1: TO WETLAND (DP#1)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=4.50"

Runoff Area=230,616 sf
Runoff Volume=0.770 af

Runoff Depth=1.75"
Flow Length=770'

Tc=19.9 min
CN=71

7.09 cfs
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Summary for Subcatchment E2: TO CATCHBASIN (DP#2)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.41 cfs @ 12.07 hrs,  Volume= 0.107 af,  Depth= 3.92"
     Routed to Reach DP#2 : MUNICIPAL CATCHBASIN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
1,263 74 >75% Grass cover, Good, HSG C

544 70 Woods, Good, HSG C
12,506 98 Paved parking, HSG C
14,313 95 Weighted Average
1,807 12.62% Pervious Area

12,506 87.38% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

2.2 653 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.7 703 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E2: TO CATCHBASIN (DP#2)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=14,313 sf

Runoff Volume=0.107 af
Runoff Depth=3.92"

Flow Length=703'
Slope=0.0600 '/'

Tc=5.0 min
CN=95

1.41 cfs
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Summary for Subcatchment E3: TO LOW POINT (DP#3)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.89 cfs @ 12.08 hrs,  Volume= 0.348 af,  Depth= 2.21"
     Routed to Reach DP#3 : LOW POINT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
8,024 74 >75% Grass cover, Good, HSG C

49,390 70 Woods, Good, HSG C
12,433 98 Paved parking, HSG C
12,466 89 Gravel roads, HSG C
82,313 77 Weighted Average
69,880 84.90% Pervious Area
12,433 15.10% Impervious Area

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

0.2 35 0.1400 2.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 15 0.0320 1.10 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 53 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 54 0.0320 2.88 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.0 28 0.4200 10.43 Shallow Concentrated Flow, GRASS/BRUSH
Unpaved   Kv= 16.1 fps

1.4 171 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 356 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment E3: TO LOW POINT (DP#3)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=82,313 sf

Runoff Volume=0.348 af
Runoff Depth=2.21"

Flow Length=356'
Tc=5.0 min

CN=77

4.89 cfs
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Summary for Subcatchment E4: TO DCB-B

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.80 cfs @ 12.07 hrs,  Volume= 0.061 af,  Depth= 3.82"
     Routed to Reach DCB-B : TO OUTFALL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
1,350 74 >75% Grass cover, Good, HSG C
6,943 98 Paved parking, HSG C
8,293 94 Weighted Average
1,350 16.28% Pervious Area
6,943 83.72% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.0 312 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 362 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E4: TO DCB-B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=4.50"

Runoff Area=8,293 sf
Runoff Volume=0.061 af

Runoff Depth=3.82"
Flow Length=362'

Slope=0.0600 '/'
Tc=5.0 min

CN=94

0.80 cfs
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Summary for Subcatchment E5: TO DCB-C

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.23 cfs @ 12.07 hrs,  Volume= 0.019 af,  Depth= 4.26"
     Routed to Reach DCB-C : TO OUTFALL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
2,288 98 Paved parking, HSG C
2,288 100.00% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.3 86 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 136 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E5: TO DCB-C

Runoff

Hydrograph
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Type III 24-hr
10-Year Rainfall=4.50"

Runoff Area=2,288 sf
Runoff Volume=0.019 af

Runoff Depth=4.26"
Flow Length=136'

Slope=0.0600 '/'
Tc=5.0 min

CN=98

0.23 cfs
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Summary for Subcatchment E6: TO DCB-D

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.56 cfs @ 12.07 hrs,  Volume= 0.045 af,  Depth= 4.26"
     Routed to Reach DCB-D : TO DCB-C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
5,535 98 Paved parking, HSG C
5,535 100.00% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 184 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.1 234 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E6: TO DCB-D

Runoff

Hydrograph
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Type III 24-hr
10-Year Rainfall=4.50"

Runoff Area=5,535 sf
Runoff Volume=0.045 af

Runoff Depth=4.26"
Flow Length=234'

Slope=0.0600 '/'
Tc=5.0 min

CN=98

0.56 cfs
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Summary for Subcatchment E7: TO DCB-E

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.36 cfs @ 12.08 hrs,  Volume= 0.026 af,  Depth= 3.10"
     Routed to Reach DCB-E : TO DCB-D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
1,661 70 Woods, Good, HSG C
2,709 98 Paved parking, HSG C
4,370 87 Weighted Average
1,661 38.01% Pervious Area
2,709 61.99% Impervious Area

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

4.2 20 0.0500 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.3 30 0.0600 1.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 165 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.1 215 Total

Subcatchment E7: TO DCB-E

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=4.50"

Runoff Area=4,370 sf
Runoff Volume=0.026 af

Runoff Depth=3.10"
Flow Length=215'

Tc=5.1 min
CN=87

0.36 cfs
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Summary for Reach DCB-B: TO OUTFALL

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.80 cfs @ 12.07 hrs,  Volume= 0.061 af
Outflow = 0.80 cfs @ 12.07 hrs,  Volume= 0.061 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach OL-1 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DCB-B: TO OUTFALL

Inflow
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Inflow Area=0.190 ac
0.80 cfs

0.80 cfs
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Summary for Reach DCB-C: TO OUTFALL

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.280 ac, 86.38% Impervious,  Inflow Depth = 3.85"    for  10-Year event
Inflow = 1.13 cfs @ 12.08 hrs,  Volume= 0.090 af
Outflow = 1.13 cfs @ 12.08 hrs,  Volume= 0.090 af,  Atten= 0%,  Lag= 0.2 min
     Routed to Reach OUTLET : TO DP#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 12.05 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 3.99 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 7 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.15' , Surface Width= 0.91'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 52.90 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 70.0'   Slope= 0.2536 '/'
Inlet Invert= 131.25',  Outlet Invert= 113.50'
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Reach DCB-C: TO OUTFALL

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.280 ac
Avg. Flow Depth=0.15'

Max Vel=12.05 fps
18.0"

Round Pipe
n=0.013
L=70.0'

S=0.2536 '/'
Capacity=52.90 cfs

1.13 cfs

1.13 cfs
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Summary for Reach DCB-D: TO DCB-C

[52] Hint: Inlet/Outlet conditions not evaluated
[61] Hint: Exceeded Reach DCB-E outlet invert by 0.08' @ 12.10 hrs

Inflow Area = 0.227 ac, 83.23% Impervious,  Inflow Depth = 3.75"    for  10-Year event
Inflow = 0.92 cfs @ 12.07 hrs,  Volume= 0.071 af
Outflow = 0.90 cfs @ 12.08 hrs,  Volume= 0.071 af,  Atten= 1%,  Lag= 0.6 min
     Routed to Reach DCB-C : TO OUTFALL

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.15 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 2.32 fps,  Avg. Travel Time= 0.8 min

Peak Storage= 14 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.19' , Surface Width= 0.99'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 27.58 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 111.0'   Slope= 0.0689 '/'
Inlet Invert= 140.10',  Outlet Invert= 132.45'
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Reach DCB-D: TO DCB-C
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S=0.0689 '/'
Capacity=27.58 cfs

0.92 cfs

0.90 cfs
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Summary for Reach DCB-E: TO DCB-D

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.100 ac, 61.99% Impervious,  Inflow Depth = 3.10"    for  10-Year event
Inflow = 0.36 cfs @ 12.08 hrs,  Volume= 0.026 af
Outflow = 0.36 cfs @ 12.08 hrs,  Volume= 0.026 af,  Atten= 1%,  Lag= 0.4 min
     Routed to Reach DCB-D : TO DCB-C

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.56 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.20 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 4 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.19' , Surface Width= 0.78'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.79 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 36.0'   Slope= 0.0181 '/'
Inlet Invert= 140.85',  Outlet Invert= 140.20'
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Reach DCB-E: TO DCB-D
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Summary for Reach DP#1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.765 ac, 8.63% Impervious,  Inflow Depth = 1.92"    for  10-Year event
Inflow = 8.29 cfs @ 12.31 hrs,  Volume= 0.921 af
Outflow = 8.29 cfs @ 12.31 hrs,  Volume= 0.921 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1: WETLAND
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Summary for Reach DP#2: MUNICIPAL CATCHBASIN

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.329 ac, 87.38% Impervious,  Inflow Depth = 3.92"    for  10-Year event
Inflow = 1.41 cfs @ 12.07 hrs,  Volume= 0.107 af
Outflow = 1.41 cfs @ 12.07 hrs,  Volume= 0.107 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#2: MUNICIPAL CATCHBASIN
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Summary for Reach DP#3: LOW POINT

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.890 ac, 15.10% Impervious,  Inflow Depth = 2.21"    for  10-Year event
Inflow = 4.89 cfs @ 12.08 hrs,  Volume= 0.348 af
Outflow = 4.89 cfs @ 12.08 hrs,  Volume= 0.348 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#3: LOW POINT
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Summary for Reach OL-1: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.80 cfs @ 12.07 hrs,  Volume= 0.061 af
Outflow = 0.77 cfs @ 12.10 hrs,  Volume= 0.061 af,  Atten= 4%,  Lag= 1.6 min
     Routed to Reach OL-2 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.89 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 0.30 fps,  Avg. Travel Time= 2.5 min

Peak Storage= 41 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.06' , Surface Width= 16.15'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 122.10 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 46.0'   Slope= 0.1087 '/'
Inlet Invert= 109.00',  Outlet Invert= 104.00'

‡

Reach OL-1: OVERLAND
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Summary for Reach OL-2: OVERLAND

[62] Hint: Exceeded Reach OL-1 OUTLET depth by 0.01' @ 12.20 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.77 cfs @ 12.10 hrs,  Volume= 0.061 af
Outflow = 0.68 cfs @ 12.22 hrs,  Volume= 0.061 af,  Atten= 13%,  Lag= 7.1 min
     Routed to Reach OL-3 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.79 fps,  Min. Travel Time= 4.5 min
Avg. Velocity = 0.27 fps,  Avg. Travel Time= 12.8 min

Peak Storage= 186 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.06' , Surface Width= 16.13'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 109.07 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 211.0'   Slope= 0.0867 '/'
Inlet Invert= 104.00',  Outlet Invert= 85.70'

‡
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Reach OL-2: OVERLAND
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Summary for Reach OL-3: OVERLAND

[62] Hint: Exceeded Reach OL-2 OUTLET depth by 0.03' @ 12.25 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.68 cfs @ 12.22 hrs,  Volume= 0.061 af
Outflow = 0.66 cfs @ 12.24 hrs,  Volume= 0.061 af,  Atten= 2%,  Lag= 1.3 min
     Routed to Reach OL-4 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.56 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 0.17 fps,  Avg. Travel Time= 2.2 min

Peak Storage= 28 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.08' , Surface Width= 16.52'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 64.61 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 23.0'   Slope= 0.0304 '/'
Inlet Invert= 85.70',  Outlet Invert= 85.00'

‡
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Reach OL-3: OVERLAND
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Summary for Reach OL-4: OVERLAND

[62] Hint: Exceeded Reach OL-3 OUTLET depth by 0.02' @ 12.40 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.66 cfs @ 12.24 hrs,  Volume= 0.061 af
Outflow = 0.56 cfs @ 12.47 hrs,  Volume= 0.061 af,  Atten= 16%,  Lag= 14.0 min
     Routed to Reach DP#1 : WETLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.23 fps,  Min. Travel Time= 9.1 min
Avg. Velocity = 0.07 fps,  Avg. Travel Time= 29.6 min

Peak Storage= 304 cf @ 12.32 hrs
Average Depth at Peak Storage= 0.08' , Surface Width= 31.54'
Bank-Full Depth= 1.00'  Flow Area= 40.0 sf,  Capacity= 45.22 cfs

30.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 50.00'
Length= 128.0'   Slope= 0.0050 '/'
Inlet Invert= 85.00',  Outlet Invert= 84.36'

‡
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Reach OL-4: OVERLAND
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Summary for Reach OL-5: OVERLAND

Inflow Area = 0.280 ac, 86.38% Impervious,  Inflow Depth = 3.85"    for  10-Year event
Inflow = 1.13 cfs @ 12.08 hrs,  Volume= 0.090 af
Outflow = 0.98 cfs @ 12.22 hrs,  Volume= 0.090 af,  Atten= 14%,  Lag= 7.8 min
     Routed to Reach OL-6 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.95 fps,  Min. Travel Time= 5.0 min
Avg. Velocity = 0.31 fps,  Avg. Travel Time= 15.5 min

Peak Storage= 296 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.07' , Surface Width= 16.33'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 119.16 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 285.0'   Slope= 0.1035 '/'
Inlet Invert= 113.50',  Outlet Invert= 84.00'

‡

Reach OL-5: OVERLAND
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Summary for Reach OL-6: OVERLAND

[62] Hint: Exceeded Reach OL-5 OUTLET depth by 0.10' @ 12.30 hrs

Inflow Area = 0.280 ac, 86.38% Impervious,  Inflow Depth = 3.85"    for  10-Year event
Inflow = 0.98 cfs @ 12.22 hrs,  Volume= 0.090 af
Outflow = 0.91 cfs @ 12.32 hrs,  Volume= 0.090 af,  Atten= 7%,  Lag= 6.3 min
     Routed to Reach DP#1 : WETLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.36 fps,  Min. Travel Time= 3.8 min
Avg. Velocity = 0.09 fps,  Avg. Travel Time= 14.5 min

Peak Storage= 208 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.15' , Surface Width= 18.10'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 26.35 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 81.0'   Slope= 0.0051 '/'
Inlet Invert= 84.00',  Outlet Invert= 83.59'

‡
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Reach OL-6: OVERLAND
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Summary for Reach OUTLET: TO DP#1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.280 ac, 86.38% Impervious,  Inflow Depth = 3.85"    for  10-Year event
Inflow = 1.13 cfs @ 12.08 hrs,  Volume= 0.090 af
Outflow = 1.13 cfs @ 12.08 hrs,  Volume= 0.090 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach OL-5 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach OUTLET: TO DP#1
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=230,616 sf   1.82% Impervious   Runoff Depth=2.35"Subcatchment E1: TO WETLAND (DP#1)
   Flow Length=770'   Tc=19.9 min   CN=71   Runoff=9.67 cfs  1.035 af

Runoff Area=14,313 sf   87.38% Impervious   Runoff Depth=4.72"Subcatchment E2: TO CATCHBASIN (DP#2)
   Flow Length=703'   Slope=0.0600 '/'   Tc=5.0 min   CN=95   Runoff=1.67 cfs  0.129 af

Runoff Area=82,313 sf   15.10% Impervious   Runoff Depth=2.88"Subcatchment E3: TO LOW POINT (DP#3)
   Flow Length=356'   Tc=5.0 min   CN=77   Runoff=6.38 cfs  0.453 af

Runoff Area=8,293 sf   83.72% Impervious   Runoff Depth=4.60"Subcatchment E4: TO DCB-B
   Flow Length=362'   Slope=0.0600 '/'   Tc=5.0 min   CN=94   Runoff=0.96 cfs  0.073 af

Runoff Area=2,288 sf   100.00% Impervious   Runoff Depth=5.06"Subcatchment E5: TO DCB-C
   Flow Length=136'   Slope=0.0600 '/'   Tc=5.0 min   CN=98   Runoff=0.27 cfs  0.022 af

Runoff Area=5,535 sf   100.00% Impervious   Runoff Depth=5.06"Subcatchment E6: TO DCB-D
   Flow Length=234'   Slope=0.0600 '/'   Tc=5.0 min   CN=98   Runoff=0.66 cfs  0.054 af

Runoff Area=4,370 sf   61.99% Impervious   Runoff Depth=3.85"Subcatchment E7: TO DCB-E
   Flow Length=215'   Tc=5.1 min   CN=87   Runoff=0.44 cfs  0.032 af

   Inflow=0.96 cfs  0.073 afReach DCB-B: TO OUTFALL
   Outflow=0.96 cfs  0.073 af

Avg. Flow Depth=0.17'   Max Vel=12.72 fps   Inflow=1.36 cfs  0.108 afReach DCB-C: TO OUTFALL
18.0"  Round Pipe   n=0.013   L=70.0'   S=0.2536 '/'   Capacity=52.90 cfs   Outflow=1.35 cfs  0.108 af

Avg. Flow Depth=0.20'   Max Vel=7.55 fps   Inflow=1.10 cfs  0.086 afReach DCB-D: TO DCB-C
18.0"  Round Pipe   n=0.013   L=111.0'   S=0.0689 '/'   Capacity=27.58 cfs   Outflow=1.09 cfs  0.086 af

Avg. Flow Depth=0.21'   Max Vel=3.78 fps   Inflow=0.44 cfs  0.032 afReach DCB-E: TO DCB-D
12.0"  Round Pipe   n=0.013   L=36.0'   S=0.0181 '/'   Capacity=4.79 cfs   Outflow=0.44 cfs  0.032 af

   Inflow=11.18 cfs  1.216 afReach DP#1: WETLAND
   Outflow=11.18 cfs  1.216 af

   Inflow=1.67 cfs  0.129 afReach DP#2: MUNICIPAL CATCHBASIN
   Outflow=1.67 cfs  0.129 af

   Inflow=6.38 cfs  0.453 afReach DP#3: LOW POINT
   Outflow=6.38 cfs  0.453 af

Avg. Flow Depth=0.06'   Max Vel=0.95 fps   Inflow=0.96 cfs  0.073 afReach OL-1: OVERLAND
n=0.080   L=46.0'   S=0.1087 '/'   Capacity=122.10 cfs   Outflow=0.92 cfs  0.073 af

Avg. Flow Depth=0.06'   Max Vel=0.85 fps   Inflow=0.92 cfs  0.073 afReach OL-2: OVERLAND
n=0.080   L=211.0'   S=0.0867 '/'   Capacity=109.07 cfs   Outflow=0.82 cfs  0.073 af
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Avg. Flow Depth=0.09'   Max Vel=0.60 fps   Inflow=0.82 cfs  0.073 afReach OL-3: OVERLAND
n=0.080   L=23.0'   S=0.0304 '/'   Capacity=64.61 cfs   Outflow=0.80 cfs  0.073 af

Avg. Flow Depth=0.09'   Max Vel=0.25 fps   Inflow=0.80 cfs  0.073 afReach OL-4: OVERLAND
n=0.080   L=128.0'   S=0.0050 '/'   Capacity=45.22 cfs   Outflow=0.67 cfs  0.073 af

Avg. Flow Depth=0.07'   Max Vel=1.02 fps   Inflow=1.35 cfs  0.108 afReach OL-5: OVERLAND
n=0.080   L=285.0'   S=0.1035 '/'   Capacity=119.16 cfs   Outflow=1.18 cfs  0.108 af

Avg. Flow Depth=0.17'   Max Vel=0.38 fps   Inflow=1.18 cfs  0.108 afReach OL-6: OVERLAND
n=0.080   L=81.0'   S=0.0051 '/'   Capacity=26.35 cfs   Outflow=1.10 cfs  0.108 af

   Inflow=1.35 cfs  0.108 afReach OUTLET: TO DP#1
   Outflow=1.35 cfs  0.108 af

Total Runoff Area = 7.983 ac   Runoff Volume = 1.798 af   Average Runoff Depth = 2.70"
86.60% Pervious = 6.913 ac     13.40% Impervious = 1.070 ac
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Summary for Subcatchment E1: TO WETLAND (DP#1)

Runoff = 9.67 cfs @ 12.29 hrs,  Volume= 1.035 af,  Depth= 2.35"
     Routed to Reach DP#1 : WETLAND

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
1,750 74 >75% Grass cover, Good, HSG C

217,729 70 Woods, Good, HSG C
4,194 98 Paved parking, HSG C
6,943 89 Gravel roads, HSG C

230,616 71 Weighted Average
226,422 98.18% Pervious Area

4,194 1.82% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.4 75 0.0750 0.12 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.00"
0.9 75 0.0750 1.37 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.8 104 0.1850 2.15 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
4.2 439 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
3.6 77 0.0050 0.35 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
19.9 770 Total
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Subcatchment E1: TO WETLAND (DP#1)

Runoff
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Type III 24-hr
25-Year Rainfall=5.30"

Runoff Area=230,616 sf
Runoff Volume=1.035 af

Runoff Depth=2.35"
Flow Length=770'

Tc=19.9 min
CN=71

9.67 cfs
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Summary for Subcatchment E2: TO CATCHBASIN (DP#2)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.67 cfs @ 12.07 hrs,  Volume= 0.129 af,  Depth= 4.72"
     Routed to Reach DP#2 : MUNICIPAL CATCHBASIN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
1,263 74 >75% Grass cover, Good, HSG C

544 70 Woods, Good, HSG C
12,506 98 Paved parking, HSG C
14,313 95 Weighted Average
1,807 12.62% Pervious Area

12,506 87.38% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

2.2 653 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.7 703 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E2: TO CATCHBASIN (DP#2)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=14,313 sf

Runoff Volume=0.129 af
Runoff Depth=4.72"

Flow Length=703'
Slope=0.0600 '/'

Tc=5.0 min
CN=95

1.67 cfs
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Summary for Subcatchment E3: TO LOW POINT (DP#3)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.38 cfs @ 12.08 hrs,  Volume= 0.453 af,  Depth= 2.88"
     Routed to Reach DP#3 : LOW POINT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
8,024 74 >75% Grass cover, Good, HSG C

49,390 70 Woods, Good, HSG C
12,433 98 Paved parking, HSG C
12,466 89 Gravel roads, HSG C
82,313 77 Weighted Average
69,880 84.90% Pervious Area
12,433 15.10% Impervious Area

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

0.2 35 0.1400 2.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 15 0.0320 1.10 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 53 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 54 0.0320 2.88 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.0 28 0.4200 10.43 Shallow Concentrated Flow, GRASS/BRUSH
Unpaved   Kv= 16.1 fps

1.4 171 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 356 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment E3: TO LOW POINT (DP#3)

Runoff

Hydrograph
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Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=82,313 sf

Runoff Volume=0.453 af
Runoff Depth=2.88"

Flow Length=356'
Tc=5.0 min

CN=77

6.38 cfs
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Summary for Subcatchment E4: TO DCB-B

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.96 cfs @ 12.07 hrs,  Volume= 0.073 af,  Depth= 4.60"
     Routed to Reach DCB-B : TO OUTFALL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
1,350 74 >75% Grass cover, Good, HSG C
6,943 98 Paved parking, HSG C
8,293 94 Weighted Average
1,350 16.28% Pervious Area
6,943 83.72% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.0 312 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 362 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E4: TO DCB-B

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr
25-Year Rainfall=5.30"

Runoff Area=8,293 sf
Runoff Volume=0.073 af

Runoff Depth=4.60"
Flow Length=362'

Slope=0.0600 '/'
Tc=5.0 min

CN=94

0.96 cfs
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Summary for Subcatchment E5: TO DCB-C

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.27 cfs @ 12.07 hrs,  Volume= 0.022 af,  Depth= 5.06"
     Routed to Reach DCB-C : TO OUTFALL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
2,288 98 Paved parking, HSG C
2,288 100.00% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.3 86 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 136 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E5: TO DCB-C
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Type III 24-hr
25-Year Rainfall=5.30"

Runoff Area=2,288 sf
Runoff Volume=0.022 af

Runoff Depth=5.06"
Flow Length=136'

Slope=0.0600 '/'
Tc=5.0 min

CN=98

0.27 cfs
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Summary for Subcatchment E6: TO DCB-D

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.66 cfs @ 12.07 hrs,  Volume= 0.054 af,  Depth= 5.06"
     Routed to Reach DCB-D : TO DCB-C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
5,535 98 Paved parking, HSG C
5,535 100.00% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 184 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.1 234 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E6: TO DCB-D

Runoff
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Type III 24-hr
25-Year Rainfall=5.30"

Runoff Area=5,535 sf
Runoff Volume=0.054 af

Runoff Depth=5.06"
Flow Length=234'

Slope=0.0600 '/'
Tc=5.0 min

CN=98

0.66 cfs
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Summary for Subcatchment E7: TO DCB-E

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.44 cfs @ 12.07 hrs,  Volume= 0.032 af,  Depth= 3.85"
     Routed to Reach DCB-E : TO DCB-D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
1,661 70 Woods, Good, HSG C
2,709 98 Paved parking, HSG C
4,370 87 Weighted Average
1,661 38.01% Pervious Area
2,709 61.99% Impervious Area

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

4.2 20 0.0500 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.3 30 0.0600 1.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 165 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.1 215 Total

Subcatchment E7: TO DCB-E

Runoff

Hydrograph
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Type III 24-hr
25-Year Rainfall=5.30"

Runoff Area=4,370 sf
Runoff Volume=0.032 af

Runoff Depth=3.85"
Flow Length=215'

Tc=5.1 min
CN=87

0.44 cfs
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Summary for Reach DCB-B: TO OUTFALL

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.96 cfs @ 12.07 hrs,  Volume= 0.073 af
Outflow = 0.96 cfs @ 12.07 hrs,  Volume= 0.073 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach OL-1 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DCB-B: TO OUTFALL

Inflow
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Inflow Area=0.190 ac
0.96 cfs

0.96 cfs
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Summary for Reach DCB-C: TO OUTFALL

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.280 ac, 86.38% Impervious,  Inflow Depth = 4.63"    for  25-Year event
Inflow = 1.36 cfs @ 12.08 hrs,  Volume= 0.108 af
Outflow = 1.35 cfs @ 12.08 hrs,  Volume= 0.108 af,  Atten= 0%,  Lag= 0.2 min
     Routed to Reach OUTLET : TO DP#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 12.72 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 4.19 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 7 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.17' , Surface Width= 0.94'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 52.90 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 70.0'   Slope= 0.2536 '/'
Inlet Invert= 131.25',  Outlet Invert= 113.50'
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Reach DCB-C: TO OUTFALL

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Inflow Area=0.280 ac
Avg. Flow Depth=0.17'

Max Vel=12.72 fps
18.0"

Round Pipe
n=0.013
L=70.0'

S=0.2536 '/'
Capacity=52.90 cfs

1.36 cfs

1.35 cfs
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Summary for Reach DCB-D: TO DCB-C

[52] Hint: Inlet/Outlet conditions not evaluated
[61] Hint: Exceeded Reach DCB-E outlet invert by 0.10' @ 12.10 hrs

Inflow Area = 0.227 ac, 83.23% Impervious,  Inflow Depth = 4.53"    for  25-Year event
Inflow = 1.10 cfs @ 12.07 hrs,  Volume= 0.086 af
Outflow = 1.09 cfs @ 12.08 hrs,  Volume= 0.086 af,  Atten= 1%,  Lag= 0.5 min
     Routed to Reach DCB-C : TO OUTFALL

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.55 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.44 fps,  Avg. Travel Time= 0.8 min

Peak Storage= 16 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.20' , Surface Width= 1.03'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 27.58 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 111.0'   Slope= 0.0689 '/'
Inlet Invert= 140.10',  Outlet Invert= 132.45'
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Reach DCB-D: TO DCB-C

Inflow
Outflow
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Inflow Area=0.227 ac
Avg. Flow Depth=0.20'

Max Vel=7.55 fps
18.0"

Round Pipe
n=0.013
L=111.0'

S=0.0689 '/'
Capacity=27.58 cfs

1.10 cfs

1.09 cfs
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Summary for Reach DCB-E: TO DCB-D

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.100 ac, 61.99% Impervious,  Inflow Depth = 3.85"    for  25-Year event
Inflow = 0.44 cfs @ 12.07 hrs,  Volume= 0.032 af
Outflow = 0.44 cfs @ 12.08 hrs,  Volume= 0.032 af,  Atten= 1%,  Lag= 0.4 min
     Routed to Reach DCB-D : TO DCB-C

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.78 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.26 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 4 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.21' , Surface Width= 0.81'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.79 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 36.0'   Slope= 0.0181 '/'
Inlet Invert= 140.85',  Outlet Invert= 140.20'
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Reach DCB-E: TO DCB-D
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Inflow Area=0.100 ac
Avg. Flow Depth=0.21'

Max Vel=3.78 fps
12.0"

Round Pipe
n=0.013
L=36.0'

S=0.0181 '/'
Capacity=4.79 cfs

0.44 cfs

0.44 cfs
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Summary for Reach DP#1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.765 ac, 8.63% Impervious,  Inflow Depth = 2.53"    for  25-Year event
Inflow = 11.18 cfs @ 12.30 hrs,  Volume= 1.216 af
Outflow = 11.18 cfs @ 12.30 hrs,  Volume= 1.216 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1: WETLAND
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Summary for Reach DP#2: MUNICIPAL CATCHBASIN

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.329 ac, 87.38% Impervious,  Inflow Depth = 4.72"    for  25-Year event
Inflow = 1.67 cfs @ 12.07 hrs,  Volume= 0.129 af
Outflow = 1.67 cfs @ 12.07 hrs,  Volume= 0.129 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#2: MUNICIPAL CATCHBASIN
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Summary for Reach DP#3: LOW POINT

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.890 ac, 15.10% Impervious,  Inflow Depth = 2.88"    for  25-Year event
Inflow = 6.38 cfs @ 12.08 hrs,  Volume= 0.453 af
Outflow = 6.38 cfs @ 12.08 hrs,  Volume= 0.453 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#3: LOW POINT
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Summary for Reach OL-1: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.96 cfs @ 12.07 hrs,  Volume= 0.073 af
Outflow = 0.92 cfs @ 12.10 hrs,  Volume= 0.073 af,  Atten= 3%,  Lag= 1.5 min
     Routed to Reach OL-2 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.95 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 0.31 fps,  Avg. Travel Time= 2.5 min

Peak Storage= 46 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.06' , Surface Width= 16.28'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 122.10 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 46.0'   Slope= 0.1087 '/'
Inlet Invert= 109.00',  Outlet Invert= 104.00'

‡

Reach OL-1: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.06'

Max Vel=0.95 fps
n=0.080
L=46.0'

S=0.1087 '/'
Capacity=122.10 cfs
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Summary for Reach OL-2: OVERLAND

[62] Hint: Exceeded Reach OL-1 OUTLET depth by 0.01' @ 12.20 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.92 cfs @ 12.10 hrs,  Volume= 0.073 af
Outflow = 0.82 cfs @ 12.21 hrs,  Volume= 0.073 af,  Atten= 12%,  Lag= 6.7 min
     Routed to Reach OL-3 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.85 fps,  Min. Travel Time= 4.2 min
Avg. Velocity = 0.28 fps,  Avg. Travel Time= 12.6 min

Peak Storage= 209 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.06' , Surface Width= 16.26'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 109.07 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 211.0'   Slope= 0.0867 '/'
Inlet Invert= 104.00',  Outlet Invert= 85.70'

‡
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Reach OL-2: OVERLAND
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Inflow Area=0.190 ac
Avg. Flow Depth=0.06'

Max Vel=0.85 fps
n=0.080
L=211.0'

S=0.0867 '/'
Capacity=109.07 cfs
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Summary for Reach OL-3: OVERLAND

[62] Hint: Exceeded Reach OL-2 OUTLET depth by 0.03' @ 12.25 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.82 cfs @ 12.21 hrs,  Volume= 0.073 af
Outflow = 0.80 cfs @ 12.22 hrs,  Volume= 0.073 af,  Atten= 2%,  Lag= 1.0 min
     Routed to Reach OL-4 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.60 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 0.18 fps,  Avg. Travel Time= 2.1 min

Peak Storage= 31 cf @ 12.21 hrs
Average Depth at Peak Storage= 0.09' , Surface Width= 16.70'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 64.61 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 23.0'   Slope= 0.0304 '/'
Inlet Invert= 85.70',  Outlet Invert= 85.00'

‡
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Reach OL-3: OVERLAND
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Avg. Flow Depth=0.09'
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Summary for Reach OL-4: OVERLAND

[62] Hint: Exceeded Reach OL-3 OUTLET depth by 0.02' @ 12.40 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.80 cfs @ 12.22 hrs,  Volume= 0.073 af
Outflow = 0.67 cfs @ 12.45 hrs,  Volume= 0.073 af,  Atten= 16%,  Lag= 13.3 min
     Routed to Reach DP#1 : WETLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.25 fps,  Min. Travel Time= 8.4 min
Avg. Velocity = 0.07 fps,  Avg. Travel Time= 28.7 min

Peak Storage= 344 cf @ 12.30 hrs
Average Depth at Peak Storage= 0.09' , Surface Width= 31.74'
Bank-Full Depth= 1.00'  Flow Area= 40.0 sf,  Capacity= 45.22 cfs

30.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 50.00'
Length= 128.0'   Slope= 0.0050 '/'
Inlet Invert= 85.00',  Outlet Invert= 84.36'

‡
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Reach OL-4: OVERLAND
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Summary for Reach OL-5: OVERLAND

Inflow Area = 0.280 ac, 86.38% Impervious,  Inflow Depth = 4.63"    for  25-Year event
Inflow = 1.35 cfs @ 12.08 hrs,  Volume= 0.108 af
Outflow = 1.18 cfs @ 12.21 hrs,  Volume= 0.108 af,  Atten= 13%,  Lag= 7.4 min
     Routed to Reach OL-6 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.02 fps,  Min. Travel Time= 4.7 min
Avg. Velocity = 0.31 fps,  Avg. Travel Time= 15.1 min

Peak Storage= 333 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.07' , Surface Width= 16.49'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 119.16 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 285.0'   Slope= 0.1035 '/'
Inlet Invert= 113.50',  Outlet Invert= 84.00'

‡

Reach OL-5: OVERLAND
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Summary for Reach OL-6: OVERLAND

[62] Hint: Exceeded Reach OL-5 OUTLET depth by 0.11' @ 12.25 hrs

Inflow Area = 0.280 ac, 86.38% Impervious,  Inflow Depth = 4.63"    for  25-Year event
Inflow = 1.18 cfs @ 12.21 hrs,  Volume= 0.108 af
Outflow = 1.10 cfs @ 12.31 hrs,  Volume= 0.108 af,  Atten= 6%,  Lag= 5.9 min
     Routed to Reach DP#1 : WETLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.38 fps,  Min. Travel Time= 3.5 min
Avg. Velocity = 0.10 fps,  Avg. Travel Time= 13.7 min

Peak Storage= 235 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.17' , Surface Width= 18.46'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 26.35 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 81.0'   Slope= 0.0051 '/'
Inlet Invert= 84.00',  Outlet Invert= 83.59'

‡
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Reach OL-6: OVERLAND
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Summary for Reach OUTLET: TO DP#1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.280 ac, 86.38% Impervious,  Inflow Depth = 4.63"    for  25-Year event
Inflow = 1.35 cfs @ 12.08 hrs,  Volume= 0.108 af
Outflow = 1.35 cfs @ 12.08 hrs,  Volume= 0.108 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach OL-5 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach OUTLET: TO DP#1
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=230,616 sf   1.82% Impervious   Runoff Depth=3.31"Subcatchment E1: TO WETLAND (DP#1)
   Flow Length=770'   Tc=19.9 min   CN=71   Runoff=13.77 cfs  1.459 af

Runoff Area=14,313 sf   87.38% Impervious   Runoff Depth=5.91"Subcatchment E2: TO CATCHBASIN (DP#2)
   Flow Length=703'   Slope=0.0600 '/'   Tc=5.0 min   CN=95   Runoff=2.07 cfs  0.162 af

Runoff Area=82,313 sf   15.10% Impervious   Runoff Depth=3.92"Subcatchment E3: TO LOW POINT (DP#3)
   Flow Length=356'   Tc=5.0 min   CN=77   Runoff=8.67 cfs  0.617 af

Runoff Area=8,293 sf   83.72% Impervious   Runoff Depth=5.79"Subcatchment E4: TO DCB-B
   Flow Length=362'   Slope=0.0600 '/'   Tc=5.0 min   CN=94   Runoff=1.19 cfs  0.092 af

Runoff Area=2,288 sf   100.00% Impervious   Runoff Depth=6.26"Subcatchment E5: TO DCB-C
   Flow Length=136'   Slope=0.0600 '/'   Tc=5.0 min   CN=98   Runoff=0.34 cfs  0.027 af

Runoff Area=5,535 sf   100.00% Impervious   Runoff Depth=6.26"Subcatchment E6: TO DCB-D
   Flow Length=234'   Slope=0.0600 '/'   Tc=5.0 min   CN=98   Runoff=0.82 cfs  0.066 af

Runoff Area=4,370 sf   61.99% Impervious   Runoff Depth=5.00"Subcatchment E7: TO DCB-E
   Flow Length=215'   Tc=5.1 min   CN=87   Runoff=0.57 cfs  0.042 af

   Inflow=1.19 cfs  0.092 afReach DCB-B: TO OUTFALL
   Outflow=1.19 cfs  0.092 af

Avg. Flow Depth=0.18'   Max Vel=13.58 fps   Inflow=1.69 cfs  0.135 afReach DCB-C: TO OUTFALL
18.0"  Round Pipe   n=0.013   L=70.0'   S=0.2536 '/'   Capacity=52.90 cfs   Outflow=1.69 cfs  0.135 af

Avg. Flow Depth=0.23'   Max Vel=8.06 fps   Inflow=1.38 cfs  0.108 afReach DCB-D: TO DCB-C
18.0"  Round Pipe   n=0.013   L=111.0'   S=0.0689 '/'   Capacity=27.58 cfs   Outflow=1.36 cfs  0.108 af

Avg. Flow Depth=0.23'   Max Vel=4.06 fps   Inflow=0.57 cfs  0.042 afReach DCB-E: TO DCB-D
12.0"  Round Pipe   n=0.013   L=36.0'   S=0.0181 '/'   Capacity=4.79 cfs   Outflow=0.56 cfs  0.042 af

   Inflow=15.76 cfs  1.686 afReach DP#1: WETLAND
   Outflow=15.76 cfs  1.686 af

   Inflow=2.07 cfs  0.162 afReach DP#2: MUNICIPAL CATCHBASIN
   Outflow=2.07 cfs  0.162 af

   Inflow=8.67 cfs  0.617 afReach DP#3: LOW POINT
   Outflow=8.67 cfs  0.617 af

Avg. Flow Depth=0.07'   Max Vel=1.03 fps   Inflow=1.19 cfs  0.092 afReach OL-1: OVERLAND
n=0.080   L=46.0'   S=0.1087 '/'   Capacity=122.10 cfs   Outflow=1.15 cfs  0.092 af

Avg. Flow Depth=0.07'   Max Vel=0.92 fps   Inflow=1.15 cfs  0.092 afReach OL-2: OVERLAND
n=0.080   L=211.0'   S=0.0867 '/'   Capacity=109.07 cfs   Outflow=1.03 cfs  0.092 af
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Avg. Flow Depth=0.10'   Max Vel=0.66 fps   Inflow=1.03 cfs  0.092 afReach OL-3: OVERLAND
n=0.080   L=23.0'   S=0.0304 '/'   Capacity=64.61 cfs   Outflow=1.01 cfs  0.092 af

Avg. Flow Depth=0.10'   Max Vel=0.28 fps   Inflow=1.01 cfs  0.092 afReach OL-4: OVERLAND
n=0.080   L=128.0'   S=0.0050 '/'   Capacity=45.22 cfs   Outflow=0.86 cfs  0.092 af

Avg. Flow Depth=0.09'   Max Vel=1.11 fps   Inflow=1.69 cfs  0.135 afReach OL-5: OVERLAND
n=0.080   L=285.0'   S=0.1035 '/'   Capacity=119.16 cfs   Outflow=1.48 cfs  0.135 af

Avg. Flow Depth=0.20'   Max Vel=0.42 fps   Inflow=1.48 cfs  0.135 afReach OL-6: OVERLAND
n=0.080   L=81.0'   S=0.0051 '/'   Capacity=26.35 cfs   Outflow=1.40 cfs  0.135 af

   Inflow=1.69 cfs  0.135 afReach OUTLET: TO DP#1
   Outflow=1.69 cfs  0.135 af

Total Runoff Area = 7.983 ac   Runoff Volume = 2.465 af   Average Runoff Depth = 3.71"
86.60% Pervious = 6.913 ac     13.40% Impervious = 1.070 ac
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Summary for Subcatchment E1: TO WETLAND (DP#1)

Runoff = 13.77 cfs @ 12.28 hrs,  Volume= 1.459 af,  Depth= 3.31"
     Routed to Reach DP#1 : WETLAND

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
1,750 74 >75% Grass cover, Good, HSG C

217,729 70 Woods, Good, HSG C
4,194 98 Paved parking, HSG C
6,943 89 Gravel roads, HSG C

230,616 71 Weighted Average
226,422 98.18% Pervious Area

4,194 1.82% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.4 75 0.0750 0.12 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.00"
0.9 75 0.0750 1.37 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.8 104 0.1850 2.15 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
4.2 439 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
3.6 77 0.0050 0.35 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
19.9 770 Total
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Subcatchment E1: TO WETLAND (DP#1)

Runoff
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Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=230,616 sf

Runoff Volume=1.459 af
Runoff Depth=3.31"

Flow Length=770'
Tc=19.9 min

CN=71

13.77 cfs
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Summary for Subcatchment E2: TO CATCHBASIN (DP#2)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.07 cfs @ 12.07 hrs,  Volume= 0.162 af,  Depth= 5.91"
     Routed to Reach DP#2 : MUNICIPAL CATCHBASIN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
1,263 74 >75% Grass cover, Good, HSG C

544 70 Woods, Good, HSG C
12,506 98 Paved parking, HSG C
14,313 95 Weighted Average
1,807 12.62% Pervious Area

12,506 87.38% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

2.2 653 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.7 703 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E2: TO CATCHBASIN (DP#2)
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Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=14,313 sf

Runoff Volume=0.162 af
Runoff Depth=5.91"

Flow Length=703'
Slope=0.0600 '/'

Tc=5.0 min
CN=95

2.07 cfs
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Summary for Subcatchment E3: TO LOW POINT (DP#3)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.67 cfs @ 12.08 hrs,  Volume= 0.617 af,  Depth= 3.92"
     Routed to Reach DP#3 : LOW POINT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
8,024 74 >75% Grass cover, Good, HSG C

49,390 70 Woods, Good, HSG C
12,433 98 Paved parking, HSG C
12,466 89 Gravel roads, HSG C
82,313 77 Weighted Average
69,880 84.90% Pervious Area
12,433 15.10% Impervious Area

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

0.2 35 0.1400 2.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 15 0.0320 1.10 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 53 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 54 0.0320 2.88 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.0 28 0.4200 10.43 Shallow Concentrated Flow, GRASS/BRUSH
Unpaved   Kv= 16.1 fps

1.4 171 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 356 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment E3: TO LOW POINT (DP#3)
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Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=82,313 sf

Runoff Volume=0.617 af
Runoff Depth=3.92"

Flow Length=356'
Tc=5.0 min

CN=77

8.67 cfs



Type III 24-hr  100-Year Rainfall=6.50"3010-Pre-SUBDIVISION
  Printed  11/30/2022Prepared by Hannigan Engineering Inc

Page 111HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment E4: TO DCB-B

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.19 cfs @ 12.07 hrs,  Volume= 0.092 af,  Depth= 5.79"
     Routed to Reach DCB-B : TO OUTFALL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
1,350 74 >75% Grass cover, Good, HSG C
6,943 98 Paved parking, HSG C
8,293 94 Weighted Average
1,350 16.28% Pervious Area
6,943 83.72% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.0 312 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 362 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E4: TO DCB-B
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Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=8,293 sf
Runoff Volume=0.092 af

Runoff Depth=5.79"
Flow Length=362'

Slope=0.0600 '/'
Tc=5.0 min

CN=94

1.19 cfs
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Summary for Subcatchment E5: TO DCB-C

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.34 cfs @ 12.07 hrs,  Volume= 0.027 af,  Depth= 6.26"
     Routed to Reach DCB-C : TO OUTFALL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
2,288 98 Paved parking, HSG C
2,288 100.00% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.3 86 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 136 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E5: TO DCB-C
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Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=2,288 sf
Runoff Volume=0.027 af

Runoff Depth=6.26"
Flow Length=136'

Slope=0.0600 '/'
Tc=5.0 min

CN=98

0.34 cfs
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Summary for Subcatchment E6: TO DCB-D

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.82 cfs @ 12.07 hrs,  Volume= 0.066 af,  Depth= 6.26"
     Routed to Reach DCB-D : TO DCB-C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
5,535 98 Paved parking, HSG C
5,535 100.00% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 184 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.1 234 Total,  Increased to minimum Tc = 5.0 min

Subcatchment E6: TO DCB-D
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Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=5,535 sf
Runoff Volume=0.066 af

Runoff Depth=6.26"
Flow Length=234'

Slope=0.0600 '/'
Tc=5.0 min

CN=98

0.82 cfs
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Summary for Subcatchment E7: TO DCB-E

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.57 cfs @ 12.07 hrs,  Volume= 0.042 af,  Depth= 5.00"
     Routed to Reach DCB-E : TO DCB-D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
1,661 70 Woods, Good, HSG C
2,709 98 Paved parking, HSG C
4,370 87 Weighted Average
1,661 38.01% Pervious Area
2,709 61.99% Impervious Area

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

4.2 20 0.0500 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.3 30 0.0600 1.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 165 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.1 215 Total

Subcatchment E7: TO DCB-E
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Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=4,370 sf
Runoff Volume=0.042 af

Runoff Depth=5.00"
Flow Length=215'

Tc=5.1 min
CN=87

0.57 cfs
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Summary for Reach DCB-B: TO OUTFALL

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.19 cfs @ 12.07 hrs,  Volume= 0.092 af
Outflow = 1.19 cfs @ 12.07 hrs,  Volume= 0.092 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach OL-1 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DCB-B: TO OUTFALL
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Inflow Area=0.190 ac
1.19 cfs

1.19 cfs
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Summary for Reach DCB-C: TO OUTFALL

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.280 ac, 86.38% Impervious,  Inflow Depth = 5.81"    for  100-Year event
Inflow = 1.69 cfs @ 12.08 hrs,  Volume= 0.135 af
Outflow = 1.69 cfs @ 12.08 hrs,  Volume= 0.135 af,  Atten= 0%,  Lag= 0.2 min
     Routed to Reach OUTLET : TO DP#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 13.58 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 4.46 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 9 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.18' , Surface Width= 0.98'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 52.90 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 70.0'   Slope= 0.2536 '/'
Inlet Invert= 131.25',  Outlet Invert= 113.50'
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Reach DCB-C: TO OUTFALL
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Inflow Area=0.280 ac
Avg. Flow Depth=0.18'

Max Vel=13.58 fps
18.0"

Round Pipe
n=0.013
L=70.0'

S=0.2536 '/'
Capacity=52.90 cfs

1.69 cfs

1.69 cfs
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Summary for Reach DCB-D: TO DCB-C

[52] Hint: Inlet/Outlet conditions not evaluated
[61] Hint: Exceeded Reach DCB-E outlet invert by 0.12' @ 12.10 hrs

Inflow Area = 0.227 ac, 83.23% Impervious,  Inflow Depth = 5.70"    for  100-Year event
Inflow = 1.38 cfs @ 12.07 hrs,  Volume= 0.108 af
Outflow = 1.36 cfs @ 12.08 hrs,  Volume= 0.108 af,  Atten= 1%,  Lag= 0.5 min
     Routed to Reach DCB-C : TO OUTFALL

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.06 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.60 fps,  Avg. Travel Time= 0.7 min

Peak Storage= 19 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.23' , Surface Width= 1.08'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 27.58 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 111.0'   Slope= 0.0689 '/'
Inlet Invert= 140.10',  Outlet Invert= 132.45'
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Reach DCB-D: TO DCB-C
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Inflow Area=0.227 ac
Avg. Flow Depth=0.23'

Max Vel=8.06 fps
18.0"

Round Pipe
n=0.013
L=111.0'

S=0.0689 '/'
Capacity=27.58 cfs

1.38 cfs

1.36 cfs
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Summary for Reach DCB-E: TO DCB-D

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.100 ac, 61.99% Impervious,  Inflow Depth = 5.00"    for  100-Year event
Inflow = 0.57 cfs @ 12.07 hrs,  Volume= 0.042 af
Outflow = 0.56 cfs @ 12.08 hrs,  Volume= 0.042 af,  Atten= 1%,  Lag= 0.3 min
     Routed to Reach DCB-D : TO DCB-C

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.06 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.35 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 5 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.23' , Surface Width= 0.84'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.79 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 36.0'   Slope= 0.0181 '/'
Inlet Invert= 140.85',  Outlet Invert= 140.20'
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Reach DCB-E: TO DCB-D
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Inflow Area=0.100 ac
Avg. Flow Depth=0.23'

Max Vel=4.06 fps
12.0"

Round Pipe
n=0.013
L=36.0'

S=0.0181 '/'
Capacity=4.79 cfs

0.57 cfs

0.56 cfs
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Summary for Reach DP#1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.765 ac, 8.63% Impervious,  Inflow Depth = 3.51"    for  100-Year event
Inflow = 15.76 cfs @ 12.29 hrs,  Volume= 1.686 af
Outflow = 15.76 cfs @ 12.29 hrs,  Volume= 1.686 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1: WETLAND
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Inflow Area=5.765 ac
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Summary for Reach DP#2: MUNICIPAL CATCHBASIN

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.329 ac, 87.38% Impervious,  Inflow Depth = 5.91"    for  100-Year event
Inflow = 2.07 cfs @ 12.07 hrs,  Volume= 0.162 af
Outflow = 2.07 cfs @ 12.07 hrs,  Volume= 0.162 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#2: MUNICIPAL CATCHBASIN
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Summary for Reach DP#3: LOW POINT

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.890 ac, 15.10% Impervious,  Inflow Depth = 3.92"    for  100-Year event
Inflow = 8.67 cfs @ 12.08 hrs,  Volume= 0.617 af
Outflow = 8.67 cfs @ 12.08 hrs,  Volume= 0.617 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#3: LOW POINT
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Inflow Area=1.890 ac
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Summary for Reach OL-1: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.19 cfs @ 12.07 hrs,  Volume= 0.092 af
Outflow = 1.15 cfs @ 12.09 hrs,  Volume= 0.092 af,  Atten= 3%,  Lag= 1.4 min
     Routed to Reach OL-2 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.03 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 0.32 fps,  Avg. Travel Time= 2.4 min

Peak Storage= 53 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.07' , Surface Width= 16.45'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 122.10 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 46.0'   Slope= 0.1087 '/'
Inlet Invert= 109.00',  Outlet Invert= 104.00'

‡

Reach OL-1: OVERLAND
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Summary for Reach OL-2: OVERLAND

[62] Hint: Exceeded Reach OL-1 OUTLET depth by 0.01' @ 12.20 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.15 cfs @ 12.09 hrs,  Volume= 0.092 af
Outflow = 1.03 cfs @ 12.20 hrs,  Volume= 0.092 af,  Atten= 10%,  Lag= 6.2 min
     Routed to Reach OL-3 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.92 fps,  Min. Travel Time= 3.8 min
Avg. Velocity = 0.29 fps,  Avg. Travel Time= 12.3 min

Peak Storage= 240 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.07' , Surface Width= 16.45'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 109.07 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 211.0'   Slope= 0.0867 '/'
Inlet Invert= 104.00',  Outlet Invert= 85.70'

‡
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Reach OL-2: OVERLAND
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Summary for Reach OL-3: OVERLAND

[62] Hint: Exceeded Reach OL-2 OUTLET depth by 0.04' @ 12.25 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.03 cfs @ 12.20 hrs,  Volume= 0.092 af
Outflow = 1.01 cfs @ 12.21 hrs,  Volume= 0.092 af,  Atten= 2%,  Lag= 0.9 min
     Routed to Reach OL-4 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.66 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 0.19 fps,  Avg. Travel Time= 2.1 min

Peak Storage= 36 cf @ 12.20 hrs
Average Depth at Peak Storage= 0.10' , Surface Width= 16.95'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 64.61 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 23.0'   Slope= 0.0304 '/'
Inlet Invert= 85.70',  Outlet Invert= 85.00'

‡
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Reach OL-3: OVERLAND
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Summary for Reach OL-4: OVERLAND

[62] Hint: Exceeded Reach OL-3 OUTLET depth by 0.02' @ 12.40 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.01 cfs @ 12.21 hrs,  Volume= 0.092 af
Outflow = 0.86 cfs @ 12.41 hrs,  Volume= 0.092 af,  Atten= 15%,  Lag= 12.1 min
     Routed to Reach DP#1 : WETLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.28 fps,  Min. Travel Time= 7.7 min
Avg. Velocity = 0.08 fps,  Avg. Travel Time= 27.5 min

Peak Storage= 399 cf @ 12.28 hrs
Average Depth at Peak Storage= 0.10' , Surface Width= 32.01'
Bank-Full Depth= 1.00'  Flow Area= 40.0 sf,  Capacity= 45.22 cfs

30.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 50.00'
Length= 128.0'   Slope= 0.0050 '/'
Inlet Invert= 85.00',  Outlet Invert= 84.36'

‡
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Reach OL-4: OVERLAND
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Summary for Reach OL-5: OVERLAND

Inflow Area = 0.280 ac, 86.38% Impervious,  Inflow Depth = 5.81"    for  100-Year event
Inflow = 1.69 cfs @ 12.08 hrs,  Volume= 0.135 af
Outflow = 1.48 cfs @ 12.20 hrs,  Volume= 0.135 af,  Atten= 12%,  Lag= 6.9 min
     Routed to Reach OL-6 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.11 fps,  Min. Travel Time= 4.3 min
Avg. Velocity = 0.32 fps,  Avg. Travel Time= 14.6 min

Peak Storage= 387 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.09' , Surface Width= 16.71'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 119.16 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 285.0'   Slope= 0.1035 '/'
Inlet Invert= 113.50',  Outlet Invert= 84.00'

‡
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Summary for Reach OL-6: OVERLAND

[62] Hint: Exceeded Reach OL-5 OUTLET depth by 0.13' @ 12.25 hrs

Inflow Area = 0.280 ac, 86.38% Impervious,  Inflow Depth = 5.81"    for  100-Year event
Inflow = 1.48 cfs @ 12.20 hrs,  Volume= 0.135 af
Outflow = 1.40 cfs @ 12.29 hrs,  Volume= 0.135 af,  Atten= 6%,  Lag= 5.5 min
     Routed to Reach DP#1 : WETLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.42 fps,  Min. Travel Time= 3.2 min
Avg. Velocity = 0.11 fps,  Avg. Travel Time= 12.7 min

Peak Storage= 273 cf @ 12.23 hrs
Average Depth at Peak Storage= 0.20' , Surface Width= 18.97'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 26.35 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 81.0'   Slope= 0.0051 '/'
Inlet Invert= 84.00',  Outlet Invert= 83.59'

‡
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Reach OL-6: OVERLAND
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Summary for Reach OUTLET: TO DP#1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.280 ac, 86.38% Impervious,  Inflow Depth = 5.81"    for  100-Year event
Inflow = 1.69 cfs @ 12.08 hrs,  Volume= 0.135 af
Outflow = 1.69 cfs @ 12.08 hrs,  Volume= 0.135 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach OL-5 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach OUTLET: TO DP#1

Inflow
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Project Notes

Rainfall events imported from "TP-40-Rain.txt" for 449 MA Worcester
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Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 2-Year Type III 24-hr Default 24.00 1 3.00 2
2 10-Year Type III 24-hr Default 24.00 1 4.50 2
3 25-Year Type III 24-hr Default 24.00 1 5.30 2
4 100-Year Type III 24-hr Default 24.00 1 6.50 2
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.374 74 >75% Grass cover, Good, HSG C  (P1, p100, p101, p2, p3, P4, p7)
0.723 65 Brush, Good, HSG C  (P1)
0.440 89 Gravel roads, HSG C  (P1, p3)
0.002 96 Gravel surface, HSG C  (p100)
1.188 98 Paved parking, HSG C  (P1, p100, p101, p2, p3, P4, p5, p6, p7)
5.252 70 Woods, Good, HSG C  (P1, p2, p3, p7)
7.980 75 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
7.980 HSG C P1, p100, p101, p2, p3, P4, p5, p6, p7
0.000 HSG D
0.000 Other
7.980 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.374 0.000 0.000 0.374 >75% Grass cover, Good P1, p100, p101, p2, p3, P4, p7
0.000 0.000 0.723 0.000 0.000 0.723 Brush, Good P1
0.000 0.000 0.440 0.000 0.000 0.440 Gravel roads P1, p3
0.000 0.000 0.002 0.000 0.000 0.002 Gravel surface p100
0.000 0.000 1.188 0.000 0.000 1.188 Paved parking P1, p100, p101, p2, p3, P4, p5, p6, p7
0.000 0.000 5.252 0.000 0.000 5.252 Woods, Good P1, p2, p3, p7
0.000 0.000 7.980 0.000 0.000 7.980 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Width
(inches)

Diam/Height
(inches)

Inside-Fill
(inches)

1 DCB-C 131.25 113.50 70.0 0.2536 0.013 0.0 18.0 0.0
2 DCB-D 140.10 132.45 111.0 0.0689 0.013 0.0 18.0 0.0
3 DCB-E 140.85 140.20 36.0 0.0181 0.013 0.0 12.0 0.0
4 DCB100 140.50 136.00 127.0 0.0354 0.013 0.0 12.0 0.0
5 DCB101 136.40 136.00 36.0 0.0111 0.013 0.0 12.0 0.0
6 DMH100 135.80 135.50 8.0 0.0375 0.013 0.0 12.0 0.0
7 UGS1B 131.50 130.00 34.0 0.0441 0.013 0.0 12.0 0.0
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=223,130 sf   1.88% Impervious   Runoff Depth=0.71"Subcatchment P1: TO WETLAND (DP#1)
   Flow Length=770'   Tc=19.9 min   CN=70   Runoff=2.50 cfs  0.305 af

Runoff Area=988 sf   68.93% Impervious   Runoff Depth=2.25"Subcatchment p100: TO DCB#100
   Flow Length=45'   Slope=0.0200 '/'   Tc=5.0 min   CN=93   Runoff=0.06 cfs  0.004 af

Runoff Area=6,297 sf   67.94% Impervious   Runoff Depth=1.98"Subcatchment p101: TO DCB#101
   Flow Length=151'   Tc=5.0 min   CN=90   Runoff=0.34 cfs  0.024 af

Runoff Area=14,320 sf   87.67% Impervious   Runoff Depth=2.45"Subcatchment p2: TO CATCHBASIN (DP#2)
   Flow Length=703'   Slope=0.0600 '/'   Tc=5.0 min   CN=95   Runoff=0.90 cfs  0.067 af

Runoff Area=82,313 sf   15.10% Impervious   Runoff Depth=1.07"Subcatchment p3: TO LOW POINT (DP#3)
   Flow Length=356'   Tc=5.0 min   CN=77   Runoff=2.30 cfs  0.169 af

Runoff Area=8,293 sf   83.72% Impervious   Runoff Depth=2.35"Subcatchment P4: TO DCB-B
   Flow Length=362'   Slope=0.0600 '/'   Tc=5.0 min   CN=94   Runoff=0.51 cfs  0.037 af

Runoff Area=2,288 sf   100.00% Impervious   Runoff Depth=2.77"Subcatchment p5: TO DCB-C
   Flow Length=136'   Slope=0.0600 '/'   Tc=5.0 min   CN=98   Runoff=0.15 cfs  0.012 af

Runoff Area=5,535 sf   100.00% Impervious   Runoff Depth=2.77"Subcatchment p6: TO DCB-D
   Flow Length=234'   Slope=0.0600 '/'   Tc=5.0 min   CN=98   Runoff=0.37 cfs  0.029 af

Runoff Area=4,439 sf   64.11% Impervious   Runoff Depth=1.82"Subcatchment p7: TO DCB-E
   Flow Length=215'   Tc=5.1 min   CN=88   Runoff=0.22 cfs  0.015 af

   Inflow=0.51 cfs  0.037 afReach DCB-B: TO OUTFALL
   Outflow=0.51 cfs  0.037 af

Avg. Flow Depth=0.12'   Max Vel=10.56 fps   Inflow=0.73 cfs  0.057 afReach DCB-C: TO OUTFALL
18.0"  Round Pipe   n=0.013   L=70.0'   S=0.2536 '/'   Capacity=52.90 cfs   Outflow=0.73 cfs  0.057 af

Avg. Flow Depth=0.15'   Max Vel=6.25 fps   Inflow=0.58 cfs  0.045 afReach DCB-D: TO DCB-C
18.0"  Round Pipe   n=0.013   L=111.0'   S=0.0689 '/'   Capacity=27.58 cfs   Outflow=0.58 cfs  0.045 af

Avg. Flow Depth=0.15'   Max Vel=3.07 fps   Inflow=0.22 cfs  0.015 afReach DCB-E: TO DCB-D
12.0"  Round Pipe   n=0.013   L=36.0'   S=0.0181 '/'   Capacity=4.79 cfs   Outflow=0.22 cfs  0.015 af

Avg. Flow Depth=0.07'   Max Vel=2.63 fps   Inflow=0.06 cfs  0.004 afReach DCB100: TO DMH#100
12.0"  Round Pipe   n=0.013   L=127.0'   S=0.0354 '/'   Capacity=6.71 cfs   Outflow=0.06 cfs  0.004 af

Avg. Flow Depth=0.20'   Max Vel=2.93 fps   Inflow=0.34 cfs  0.024 afReach DCB101: TO DMH#100
12.0"  Round Pipe   n=0.013   L=36.0'   S=0.0111 '/'   Capacity=3.76 cfs   Outflow=0.33 cfs  0.024 af

Avg. Flow Depth=0.16'   Max Vel=4.72 fps   Inflow=0.39 cfs  0.028 afReach DMH100: TO UGS#1A
12.0"  Round Pipe   n=0.013   L=8.0'   S=0.0375 '/'   Capacity=6.90 cfs   Outflow=0.39 cfs  0.028 af
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   Inflow=3.37 cfs  0.427 afReach DP#1: WETLAND
   Outflow=3.37 cfs  0.427 af

   Inflow=0.90 cfs  0.067 afReach DP#2: MUNICIPAL CATCHBASIN
   Outflow=0.90 cfs  0.067 af

   Inflow=2.30 cfs  0.169 afReach DP#3: LOW POINT
   Outflow=2.30 cfs  0.169 af

Avg. Flow Depth=0.04'   Max Vel=0.75 fps   Inflow=0.51 cfs  0.037 afReach OL-1: OVERLAND
n=0.080   L=46.0'   S=0.1087 '/'   Capacity=122.10 cfs   Outflow=0.49 cfs  0.037 af

Avg. Flow Depth=0.04'   Max Vel=0.65 fps   Inflow=0.49 cfs  0.037 afReach OL-2: OVERLAND
n=0.080   L=211.0'   S=0.0867 '/'   Capacity=109.07 cfs   Outflow=0.42 cfs  0.037 af

Avg. Flow Depth=0.06'   Max Vel=0.47 fps   Inflow=0.42 cfs  0.037 afReach OL-3: OVERLAND
n=0.080   L=23.0'   S=0.0304 '/'   Capacity=64.61 cfs   Outflow=0.41 cfs  0.037 af

Avg. Flow Depth=0.06'   Max Vel=0.19 fps   Inflow=0.41 cfs  0.037 afReach OL-4: OVERLAND
n=0.080   L=128.0'   S=0.0050 '/'   Capacity=45.22 cfs   Outflow=0.33 cfs  0.037 af

Avg. Flow Depth=0.06'   Max Vel=0.88 fps   Inflow=0.90 cfs  0.085 afReach OL-5: OVERLAND
n=0.080   L=285.0'   S=0.1035 '/'   Capacity=119.16 cfs   Outflow=0.79 cfs  0.085 af

Avg. Flow Depth=0.14'   Max Vel=0.33 fps   Inflow=0.79 cfs  0.085 afReach OL-6: OVERLAND
n=0.080   L=81.0'   S=0.0051 '/'   Capacity=26.35 cfs   Outflow=0.74 cfs  0.085 af

   Inflow=0.73 cfs  0.057 afReach OUTLET: TO DP#1
   Outflow=0.73 cfs  0.057 af

   Inflow=0.39 cfs  0.028 afReach UGS1A: TO UGS#1
   Outflow=0.39 cfs  0.028 af

Avg. Flow Depth=0.10'   Max Vel=3.92 fps   Inflow=0.17 cfs  0.028 afReach UGS1B: TO FE#1
12.0"  Round Pipe   n=0.013   L=34.0'   S=0.0441 '/'   Capacity=7.48 cfs   Outflow=0.17 cfs  0.028 af

Peak Elev=134.09'  Storage=0.003 af   Inflow=0.39 cfs  0.028 afPond UGS1: TO UGS1B
   Outflow=0.17 cfs  0.028 af

Total Runoff Area = 7.980 ac   Runoff Volume = 0.663 af   Average Runoff Depth = 1.00"
85.11% Pervious = 6.792 ac     14.89% Impervious = 1.188 ac
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Summary for Subcatchment P1: TO WETLAND (DP#1)

Runoff = 2.50 cfs @ 12.32 hrs,  Volume= 0.305 af,  Depth= 0.71"
     Routed to Reach DP#1 : WETLAND

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
3,458 74 >75% Grass cover, Good, HSG C

177,279 70 Woods, Good, HSG C
4,194 98 Paved parking, HSG C
6,702 89 Gravel roads, HSG C

31,497 65 Brush, Good, HSG C
223,130 70 Weighted Average
218,936 98.12% Pervious Area

4,194 1.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.4 75 0.0750 0.12 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.00"
0.9 75 0.0750 1.37 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.8 104 0.1850 2.15 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
4.2 439 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
3.6 77 0.0050 0.35 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
19.9 770 Total
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Subcatchment P1: TO WETLAND (DP#1)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.00"

Runoff Area=223,130 sf
Runoff Volume=0.305 af

Runoff Depth=0.71"
Flow Length=770'

Tc=19.9 min
CN=70

2.50 cfs



Type III 24-hr  2-Year Rainfall=3.00"3010-POST-SUBDIVISION
  Printed  11/30/2022Prepared by Hannigan Engineering Inc

Page 12HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment p100: TO DCB#100

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.06 cfs @ 12.07 hrs,  Volume= 0.004 af,  Depth= 2.25"
     Routed to Reach DCB100 : TO DMH#100

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
210 74 >75% Grass cover, Good, HSG C
681 98 Paved parking, HSG C
97 96 Gravel surface, HSG C

988 93 Weighted Average
307 31.07% Pervious Area
681 68.93% Impervious Area

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

0.9 5 0.0200 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.6 40 0.0200 1.11 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.5 45 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p100: TO DCB#100

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.00"

Runoff Area=988 sf
Runoff Volume=0.004 af

Runoff Depth=2.25"
Flow Length=45'
Slope=0.0200 '/'

Tc=5.0 min
CN=93

0.06 cfs
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Summary for Subcatchment p101: TO DCB#101

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.34 cfs @ 12.07 hrs,  Volume= 0.024 af,  Depth= 1.98"
     Routed to Reach DCB101 : TO DMH#100

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
2,019 74 >75% Grass cover, Good, HSG C
4,278 98 Paved parking, HSG C
6,297 90 Weighted Average
2,019 32.06% Pervious Area
4,278 67.94% Impervious Area

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

0.9 5 0.0200 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.5 45 0.0400 1.50 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.4 101 0.0400 4.06 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.8 151 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p101: TO DCB#101

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.00"
Runoff Area=6,297 sf

Runoff Volume=0.024 af
Runoff Depth=1.98"

Flow Length=151'
Tc=5.0 min

CN=90

0.34 cfs
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Summary for Subcatchment p2: TO CATCHBASIN (DP#2)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.90 cfs @ 12.07 hrs,  Volume= 0.067 af,  Depth= 2.45"
     Routed to Reach DP#2 : MUNICIPAL CATCHBASIN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
1,221 74 >75% Grass cover, Good, HSG C

544 70 Woods, Good, HSG C
12,555 98 Paved parking, HSG C
14,320 95 Weighted Average
1,765 12.33% Pervious Area

12,555 87.67% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

2.2 653 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.7 703 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p2: TO CATCHBASIN (DP#2)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.00"

Runoff Area=14,320 sf
Runoff Volume=0.067 af

Runoff Depth=2.45"
Flow Length=703'

Slope=0.0600 '/'
Tc=5.0 min

CN=95

0.90 cfs
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Summary for Subcatchment p3: TO LOW POINT (DP#3)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.30 cfs @ 12.09 hrs,  Volume= 0.169 af,  Depth= 1.07"
     Routed to Reach DP#3 : LOW POINT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
8,024 74 >75% Grass cover, Good, HSG C

49,390 70 Woods, Good, HSG C
12,433 98 Paved parking, HSG C
12,466 89 Gravel roads, HSG C
82,313 77 Weighted Average
69,880 84.90% Pervious Area
12,433 15.10% Impervious Area

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

0.2 35 0.1400 2.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 15 0.0320 1.10 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 53 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 54 0.0320 2.88 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.0 28 0.4200 10.43 Shallow Concentrated Flow, GRASS/BRUSH
Unpaved   Kv= 16.1 fps

1.4 171 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 356 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment p3: TO LOW POINT (DP#3)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.00"

Runoff Area=82,313 sf
Runoff Volume=0.169 af

Runoff Depth=1.07"
Flow Length=356'

Tc=5.0 min
CN=77

2.30 cfs
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Summary for Subcatchment P4: TO DCB-B

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.51 cfs @ 12.07 hrs,  Volume= 0.037 af,  Depth= 2.35"
     Routed to Reach DCB-B : TO OUTFALL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
1,350 74 >75% Grass cover, Good, HSG C
6,943 98 Paved parking, HSG C
8,293 94 Weighted Average
1,350 16.28% Pervious Area
6,943 83.72% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.0 312 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 362 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P4: TO DCB-B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.00"
Runoff Area=8,293 sf

Runoff Volume=0.037 af
Runoff Depth=2.35"

Flow Length=362'
Slope=0.0600 '/'

Tc=5.0 min
CN=94

0.51 cfs
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Summary for Subcatchment p5: TO DCB-C

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.15 cfs @ 12.07 hrs,  Volume= 0.012 af,  Depth= 2.77"
     Routed to Reach DCB-C : TO OUTFALL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
2,288 98 Paved parking, HSG C
2,288 100.00% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.3 86 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 136 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p5: TO DCB-C

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.00"
Runoff Area=2,288 sf

Runoff Volume=0.012 af
Runoff Depth=2.77"

Flow Length=136'
Slope=0.0600 '/'

Tc=5.0 min
CN=98

0.15 cfs
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Summary for Subcatchment p6: TO DCB-D

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.37 cfs @ 12.07 hrs,  Volume= 0.029 af,  Depth= 2.77"
     Routed to Reach DCB-D : TO DCB-C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
5,535 98 Paved parking, HSG C
5,535 100.00% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 184 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.1 234 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p6: TO DCB-D

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.00"
Runoff Area=5,535 sf

Runoff Volume=0.029 af
Runoff Depth=2.77"

Flow Length=234'
Slope=0.0600 '/'

Tc=5.0 min
CN=98

0.37 cfs
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Summary for Subcatchment p7: TO DCB-E

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.22 cfs @ 12.08 hrs,  Volume= 0.015 af,  Depth= 1.82"
     Routed to Reach DCB-E : TO DCB-D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.00"

Area (sf) CN Description
1,576 70 Woods, Good, HSG C
2,846 98 Paved parking, HSG C

17 74 >75% Grass cover, Good, HSG C
4,439 88 Weighted Average
1,593 35.89% Pervious Area
2,846 64.11% Impervious Area

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

4.2 20 0.0500 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.3 30 0.0600 1.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 165 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.1 215 Total
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Subcatchment p7: TO DCB-E

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.00"
Runoff Area=4,439 sf

Runoff Volume=0.015 af
Runoff Depth=1.82"

Flow Length=215'
Tc=5.1 min

CN=88

0.22 cfs
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Summary for Reach DCB-B: TO OUTFALL

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.51 cfs @ 12.07 hrs,  Volume= 0.037 af
Outflow = 0.51 cfs @ 12.07 hrs,  Volume= 0.037 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach OL-1 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DCB-B: TO OUTFALL

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.190 ac
0.51 cfs

0.51 cfs
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Summary for Reach DCB-C: TO OUTFALL

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.281 ac, 87.01% Impervious,  Inflow Depth = 2.42"    for  2-Year event
Inflow = 0.73 cfs @ 12.08 hrs,  Volume= 0.057 af
Outflow = 0.73 cfs @ 12.09 hrs,  Volume= 0.057 af,  Atten= 0%,  Lag= 0.2 min
     Routed to Reach OUTLET : TO DP#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 10.56 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 3.55 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 5 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.12' , Surface Width= 0.82'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 52.90 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 70.0'   Slope= 0.2536 '/'
Inlet Invert= 131.25',  Outlet Invert= 113.50'
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Reach DCB-C: TO OUTFALL

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.281 ac
Avg. Flow Depth=0.12'

Max Vel=10.56 fps
18.0"

Round Pipe
n=0.013
L=70.0'

S=0.2536 '/'
Capacity=52.90 cfs

0.73 cfs

0.73 cfs
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Summary for Reach DCB-D: TO DCB-C

[52] Hint: Inlet/Outlet conditions not evaluated
[61] Hint: Exceeded Reach DCB-E outlet invert by 0.05' @ 12.10 hrs

Inflow Area = 0.229 ac, 84.03% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.58 cfs @ 12.08 hrs,  Volume= 0.045 af
Outflow = 0.58 cfs @ 12.09 hrs,  Volume= 0.045 af,  Atten= 1%,  Lag= 0.6 min
     Routed to Reach DCB-C : TO OUTFALL

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.25 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 2.06 fps,  Avg. Travel Time= 0.9 min

Peak Storage= 10 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.15' , Surface Width= 0.90'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 27.58 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 111.0'   Slope= 0.0689 '/'
Inlet Invert= 140.10',  Outlet Invert= 132.45'
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Reach DCB-D: TO DCB-C

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.229 ac
Avg. Flow Depth=0.15'

Max Vel=6.25 fps
18.0"

Round Pipe
n=0.013
L=111.0'

S=0.0689 '/'
Capacity=27.58 cfs

0.58 cfs

0.58 cfs
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Summary for Reach DCB-E: TO DCB-D

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.102 ac, 64.11% Impervious,  Inflow Depth = 1.82"    for  2-Year event
Inflow = 0.22 cfs @ 12.08 hrs,  Volume= 0.015 af
Outflow = 0.22 cfs @ 12.08 hrs,  Volume= 0.015 af,  Atten= 1%,  Lag= 0.4 min
     Routed to Reach DCB-D : TO DCB-C

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.07 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.07 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 3 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.15' , Surface Width= 0.70'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.79 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 36.0'   Slope= 0.0181 '/'
Inlet Invert= 140.85',  Outlet Invert= 140.20'
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Reach DCB-E: TO DCB-D
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Summary for Reach DCB100: TO DMH#100

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.023 ac, 68.93% Impervious,  Inflow Depth = 2.25"    for  2-Year event
Inflow = 0.06 cfs @ 12.07 hrs,  Volume= 0.004 af
Outflow = 0.06 cfs @ 12.10 hrs,  Volume= 0.004 af,  Atten= 3%,  Lag= 1.6 min
     Routed to Reach DMH100 : TO UGS#1A

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.63 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 0.94 fps,  Avg. Travel Time= 2.3 min

Peak Storage= 3 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.07' , Surface Width= 0.50'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 6.71 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 127.0'   Slope= 0.0354 '/'
Inlet Invert= 140.50',  Outlet Invert= 136.00'
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Reach DCB100: TO DMH#100
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Summary for Reach DCB101: TO DMH#100

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.145 ac, 67.94% Impervious,  Inflow Depth = 1.98"    for  2-Year event
Inflow = 0.34 cfs @ 12.07 hrs,  Volume= 0.024 af
Outflow = 0.33 cfs @ 12.08 hrs,  Volume= 0.024 af,  Atten= 1%,  Lag= 0.5 min
     Routed to Reach DMH100 : TO UGS#1A

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.93 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.00 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 4 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.20' , Surface Width= 0.80'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.76 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 36.0'   Slope= 0.0111 '/'
Inlet Invert= 136.40',  Outlet Invert= 136.00'
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Reach DCB101: TO DMH#100
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Summary for Reach DMH100: TO UGS#1A

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.167 ac, 68.07% Impervious,  Inflow Depth = 2.02"    for  2-Year event
Inflow = 0.39 cfs @ 12.08 hrs,  Volume= 0.028 af
Outflow = 0.39 cfs @ 12.09 hrs,  Volume= 0.028 af,  Atten= 0%,  Lag= 0.1 min
     Routed to Reach UGS1A : TO UGS#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.72 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 1.57 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 1 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.16' , Surface Width= 0.73'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 6.90 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 8.0'   Slope= 0.0375 '/'
Inlet Invert= 135.80',  Outlet Invert= 135.50'
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Reach DMH100: TO UGS#1A
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Summary for Reach DP#1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.761 ac, 10.66% Impervious,  Inflow Depth = 0.89"    for  2-Year event
Inflow = 3.37 cfs @ 12.34 hrs,  Volume= 0.427 af
Outflow = 3.37 cfs @ 12.34 hrs,  Volume= 0.427 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1: WETLAND
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Summary for Reach DP#2: MUNICIPAL CATCHBASIN

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.329 ac, 87.67% Impervious,  Inflow Depth = 2.45"    for  2-Year event
Inflow = 0.90 cfs @ 12.07 hrs,  Volume= 0.067 af
Outflow = 0.90 cfs @ 12.07 hrs,  Volume= 0.067 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#2: MUNICIPAL CATCHBASIN
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Summary for Reach DP#3: LOW POINT

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.890 ac, 15.10% Impervious,  Inflow Depth = 1.07"    for  2-Year event
Inflow = 2.30 cfs @ 12.09 hrs,  Volume= 0.169 af
Outflow = 2.30 cfs @ 12.09 hrs,  Volume= 0.169 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#3: LOW POINT
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Summary for Reach OL-1: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.51 cfs @ 12.07 hrs,  Volume= 0.037 af
Outflow = 0.49 cfs @ 12.10 hrs,  Volume= 0.037 af,  Atten= 4%,  Lag= 1.9 min
     Routed to Reach OL-2 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.75 fps,  Min. Travel Time= 1.0 min
Avg. Velocity = 0.30 fps,  Avg. Travel Time= 2.6 min

Peak Storage= 31 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.04' , Surface Width= 15.87'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 122.10 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 46.0'   Slope= 0.1087 '/'
Inlet Invert= 109.00',  Outlet Invert= 104.00'

‡

Reach OL-1: OVERLAND
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Summary for Reach OL-2: OVERLAND

[62] Hint: Exceeded Reach OL-1 OUTLET depth by 0.01' @ 12.20 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.49 cfs @ 12.10 hrs,  Volume= 0.037 af
Outflow = 0.42 cfs @ 12.25 hrs,  Volume= 0.037 af,  Atten= 14%,  Lag= 8.6 min
     Routed to Reach OL-3 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.65 fps,  Min. Travel Time= 5.4 min
Avg. Velocity = 0.27 fps,  Avg. Travel Time= 13.3 min

Peak Storage= 138 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.04' , Surface Width= 15.84'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 109.07 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 211.0'   Slope= 0.0867 '/'
Inlet Invert= 104.00',  Outlet Invert= 85.70'

‡
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Reach OL-2: OVERLAND

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=0.190 ac
Avg. Flow Depth=0.04'

Max Vel=0.65 fps
n=0.080
L=211.0'

S=0.0867 '/'
Capacity=109.07 cfs

0.49 cfs

0.42 cfs



Type III 24-hr  2-Year Rainfall=3.00"3010-POST-SUBDIVISION
  Printed  11/30/2022Prepared by Hannigan Engineering Inc

Page 41HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Summary for Reach OL-3: OVERLAND

[62] Hint: Exceeded Reach OL-2 OUTLET depth by 0.02' @ 12.30 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.42 cfs @ 12.25 hrs,  Volume= 0.037 af
Outflow = 0.41 cfs @ 12.27 hrs,  Volume= 0.037 af,  Atten= 2%,  Lag= 1.3 min
     Routed to Reach OL-4 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.47 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 0.16 fps,  Avg. Travel Time= 2.3 min

Peak Storage= 20 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.06' , Surface Width= 16.14'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 64.61 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 23.0'   Slope= 0.0304 '/'
Inlet Invert= 85.70',  Outlet Invert= 85.00'

‡
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Reach OL-3: OVERLAND
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Summary for Reach OL-4: OVERLAND

[62] Hint: Exceeded Reach OL-3 OUTLET depth by 0.01' @ 12.55 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 2.35"    for  2-Year event
Inflow = 0.41 cfs @ 12.27 hrs,  Volume= 0.037 af
Outflow = 0.33 cfs @ 12.56 hrs,  Volume= 0.037 af,  Atten= 21%,  Lag= 17.4 min
     Routed to Reach DP#1 : WETLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.19 fps,  Min. Travel Time= 11.2 min
Avg. Velocity = 0.07 fps,  Avg. Travel Time= 31.5 min

Peak Storage= 220 cf @ 12.37 hrs
Average Depth at Peak Storage= 0.06' , Surface Width= 31.12'
Bank-Full Depth= 1.00'  Flow Area= 40.0 sf,  Capacity= 45.22 cfs

30.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 50.00'
Length= 128.0'   Slope= 0.0050 '/'
Inlet Invert= 85.00',  Outlet Invert= 84.36'

‡
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Reach OL-4: OVERLAND
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Summary for Reach OL-5: OVERLAND

Inflow Area = 0.449 ac, 79.95% Impervious,  Inflow Depth = 2.27"    for  2-Year event
Inflow = 0.90 cfs @ 12.09 hrs,  Volume= 0.085 af
Outflow = 0.79 cfs @ 12.23 hrs,  Volume= 0.085 af,  Atten= 12%,  Lag= 8.5 min
     Routed to Reach OL-6 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.88 fps,  Min. Travel Time= 5.4 min
Avg. Velocity = 0.31 fps,  Avg. Travel Time= 15.5 min

Peak Storage= 259 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.06' , Surface Width= 16.17'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 119.16 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 285.0'   Slope= 0.1035 '/'
Inlet Invert= 113.50',  Outlet Invert= 84.00'

‡
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Summary for Reach OL-6: OVERLAND

[62] Hint: Exceeded Reach OL-5 OUTLET depth by 0.09' @ 12.30 hrs

Inflow Area = 0.449 ac, 79.95% Impervious,  Inflow Depth = 2.27"    for  2-Year event
Inflow = 0.79 cfs @ 12.23 hrs,  Volume= 0.085 af
Outflow = 0.74 cfs @ 12.34 hrs,  Volume= 0.085 af,  Atten= 6%,  Lag= 7.0 min
     Routed to Reach DP#1 : WETLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.33 fps,  Min. Travel Time= 4.1 min
Avg. Velocity = 0.09 fps,  Avg. Travel Time= 14.6 min

Peak Storage= 183 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.14' , Surface Width= 17.75'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 26.35 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 81.0'   Slope= 0.0051 '/'
Inlet Invert= 84.00',  Outlet Invert= 83.59'

‡
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Reach OL-6: OVERLAND

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.449 ac
Avg. Flow Depth=0.14'

Max Vel=0.33 fps
n=0.080
L=81.0'

S=0.0051 '/'
Capacity=26.35 cfs

0.79 cfs

0.74 cfs
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Summary for Reach OUTLET: TO DP#1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.281 ac, 87.01% Impervious,  Inflow Depth = 2.42"    for  2-Year event
Inflow = 0.73 cfs @ 12.09 hrs,  Volume= 0.057 af
Outflow = 0.73 cfs @ 12.09 hrs,  Volume= 0.057 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach OL-5 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach OUTLET: TO DP#1

Inflow
Outflow

Hydrograph
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Inflow Area=0.281 ac
0.73 cfs

0.73 cfs
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Summary for Reach UGS1A: TO UGS#1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.167 ac, 68.07% Impervious,  Inflow Depth = 2.02"    for  2-Year event
Inflow = 0.39 cfs @ 12.09 hrs,  Volume= 0.028 af
Outflow = 0.39 cfs @ 12.09 hrs,  Volume= 0.028 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond UGS1 : TO UGS1B

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach UGS1A: TO UGS#1

Inflow
Outflow

Hydrograph
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Inflow Area=0.167 ac
0.39 cfs

0.39 cfs
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Summary for Reach UGS1B: TO FE#1

[52] Hint: Inlet/Outlet conditions not evaluated
[78] Warning: Submerged Pond UGS1 Primary device # 1 by 0.10'

Inflow Area = 0.167 ac, 68.07% Impervious,  Inflow Depth = 2.02"    for  2-Year event
Inflow = 0.17 cfs @ 12.00 hrs,  Volume= 0.028 af
Outflow = 0.17 cfs @ 12.05 hrs,  Volume= 0.028 af,  Atten= 0%,  Lag= 3.0 min
     Routed to Reach OL-5 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.92 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.68 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 1 cf @ 12.05 hrs
Average Depth at Peak Storage= 0.10' , Surface Width= 0.61'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 7.48 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 34.0'   Slope= 0.0441 '/'
Inlet Invert= 131.50',  Outlet Invert= 130.00'
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Reach UGS1B: TO FE#1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.167 ac
Avg. Flow Depth=0.10'

Max Vel=3.92 fps
12.0"

Round Pipe
n=0.013
L=34.0'

S=0.0441 '/'
Capacity=7.48 cfs

0.17 cfs

0.17 cfs
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Summary for Pond UGS1: TO UGS1B

[44] Hint: Outlet device #1 is below defined storage

Inflow Area = 0.167 ac, 68.07% Impervious,  Inflow Depth = 2.02"    for  2-Year event
Inflow = 0.39 cfs @ 12.09 hrs,  Volume= 0.028 af
Outflow = 0.17 cfs @ 12.00 hrs,  Volume= 0.028 af,  Atten= 56%,  Lag= 0.0 min
Primary = 0.17 cfs @ 12.00 hrs,  Volume= 0.028 af
     Routed to Reach UGS1B : TO FE#1

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 134.09' @ 12.28 hrs   Surf.Area= 0.010 ac   Storage= 0.003 af

Plug-Flow detention time= 4.2 min calculated for 0.028 af (100% of inflow)
Center-of-Mass det. time= 4.2 min ( 811.5 - 807.3 )

Volume Invert Avail.Storage Storage Description
#1 133.00' 0.015 af 20.00'W x 14.00'L x 6.00'H Prismatoid

0.039 af Overall  x 40.0% Voids
#2 134.00' 0.013 af Shea Leaching Chamber  4x4x4  x 12

Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf
12 Chambers in 3 Rows

0.028 af Total Available Storage

Device Routing     Invert Outlet Devices
#1 Primary 131.50' Special & User-Defined   

Head  (feet)  0.00  1.00  15.00   
Disch. (cfs)  0.000  0.170  0.170   

#2 Primary 135.00' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.17 cfs @ 12.00 hrs  HW=133.20'   (Free Discharge)
1=Special & User-Defined  (Custom Controls 0.17 cfs)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond UGS1: TO UGS1B

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.167 ac
Peak Elev=134.09'
Storage=0.003 af

0.39 cfs

0.17 cfs
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=223,130 sf   1.88% Impervious   Runoff Depth=1.67"Subcatchment P1: TO WETLAND (DP#1)
   Flow Length=770'   Tc=19.9 min   CN=70   Runoff=6.53 cfs  0.714 af

Runoff Area=988 sf   68.93% Impervious   Runoff Depth=3.71"Subcatchment p100: TO DCB#100
   Flow Length=45'   Slope=0.0200 '/'   Tc=5.0 min   CN=93   Runoff=0.09 cfs  0.007 af

Runoff Area=6,297 sf   67.94% Impervious   Runoff Depth=3.40"Subcatchment p101: TO DCB#101
   Flow Length=151'   Tc=5.0 min   CN=90   Runoff=0.56 cfs  0.041 af

Runoff Area=14,320 sf   87.67% Impervious   Runoff Depth=3.92"Subcatchment p2: TO CATCHBASIN (DP#2)
   Flow Length=703'   Slope=0.0600 '/'   Tc=5.0 min   CN=95   Runoff=1.41 cfs  0.108 af

Runoff Area=82,313 sf   15.10% Impervious   Runoff Depth=2.21"Subcatchment p3: TO LOW POINT (DP#3)
   Flow Length=356'   Tc=5.0 min   CN=77   Runoff=4.89 cfs  0.348 af

Runoff Area=8,293 sf   83.72% Impervious   Runoff Depth=3.82"Subcatchment P4: TO DCB-B
   Flow Length=362'   Slope=0.0600 '/'   Tc=5.0 min   CN=94   Runoff=0.80 cfs  0.061 af

Runoff Area=2,288 sf   100.00% Impervious   Runoff Depth=4.26"Subcatchment p5: TO DCB-C
   Flow Length=136'   Slope=0.0600 '/'   Tc=5.0 min   CN=98   Runoff=0.23 cfs  0.019 af

Runoff Area=5,535 sf   100.00% Impervious   Runoff Depth=4.26"Subcatchment p6: TO DCB-D
   Flow Length=234'   Slope=0.0600 '/'   Tc=5.0 min   CN=98   Runoff=0.56 cfs  0.045 af

Runoff Area=4,439 sf   64.11% Impervious   Runoff Depth=3.20"Subcatchment p7: TO DCB-E
   Flow Length=215'   Tc=5.1 min   CN=88   Runoff=0.37 cfs  0.027 af

   Inflow=0.80 cfs  0.061 afReach DCB-B: TO OUTFALL
   Outflow=0.80 cfs  0.061 af

Avg. Flow Depth=0.15'   Max Vel=12.10 fps   Inflow=1.15 cfs  0.091 afReach DCB-C: TO OUTFALL
18.0"  Round Pipe   n=0.013   L=70.0'   S=0.2536 '/'   Capacity=52.90 cfs   Outflow=1.15 cfs  0.091 af

Avg. Flow Depth=0.19'   Max Vel=7.19 fps   Inflow=0.93 cfs  0.072 afReach DCB-D: TO DCB-C
18.0"  Round Pipe   n=0.013   L=111.0'   S=0.0689 '/'   Capacity=27.58 cfs   Outflow=0.92 cfs  0.072 af

Avg. Flow Depth=0.19'   Max Vel=3.60 fps   Inflow=0.37 cfs  0.027 afReach DCB-E: TO DCB-D
12.0"  Round Pipe   n=0.013   L=36.0'   S=0.0181 '/'   Capacity=4.79 cfs   Outflow=0.37 cfs  0.027 af

Avg. Flow Depth=0.08'   Max Vel=3.02 fps   Inflow=0.09 cfs  0.007 afReach DCB100: TO DMH#100
12.0"  Round Pipe   n=0.013   L=127.0'   S=0.0354 '/'   Capacity=6.71 cfs   Outflow=0.09 cfs  0.007 af

Avg. Flow Depth=0.26'   Max Vel=3.40 fps   Inflow=0.56 cfs  0.041 afReach DCB101: TO DMH#100
12.0"  Round Pipe   n=0.013   L=36.0'   S=0.0111 '/'   Capacity=3.76 cfs   Outflow=0.55 cfs  0.041 af

Avg. Flow Depth=0.21'   Max Vel=5.48 fps   Inflow=0.64 cfs  0.048 afReach DMH100: TO UGS#1A
12.0"  Round Pipe   n=0.013   L=8.0'   S=0.0375 '/'   Capacity=6.90 cfs   Outflow=0.64 cfs  0.048 af
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   Inflow=7.94 cfs  0.914 afReach DP#1: WETLAND
   Outflow=7.94 cfs  0.914 af

   Inflow=1.41 cfs  0.108 afReach DP#2: MUNICIPAL CATCHBASIN
   Outflow=1.41 cfs  0.108 af

   Inflow=4.89 cfs  0.348 afReach DP#3: LOW POINT
   Outflow=4.89 cfs  0.348 af

Avg. Flow Depth=0.06'   Max Vel=0.89 fps   Inflow=0.80 cfs  0.061 afReach OL-1: OVERLAND
n=0.080   L=46.0'   S=0.1087 '/'   Capacity=122.10 cfs   Outflow=0.77 cfs  0.061 af

Avg. Flow Depth=0.06'   Max Vel=0.79 fps   Inflow=0.77 cfs  0.061 afReach OL-2: OVERLAND
n=0.080   L=211.0'   S=0.0867 '/'   Capacity=109.07 cfs   Outflow=0.68 cfs  0.061 af

Avg. Flow Depth=0.08'   Max Vel=0.56 fps   Inflow=0.68 cfs  0.061 afReach OL-3: OVERLAND
n=0.080   L=23.0'   S=0.0304 '/'   Capacity=64.61 cfs   Outflow=0.66 cfs  0.061 af

Avg. Flow Depth=0.08'   Max Vel=0.23 fps   Inflow=0.66 cfs  0.061 afReach OL-4: OVERLAND
n=0.080   L=128.0'   S=0.0050 '/'   Capacity=45.22 cfs   Outflow=0.56 cfs  0.061 af

Avg. Flow Depth=0.07'   Max Vel=1.02 fps   Inflow=1.32 cfs  0.139 afReach OL-5: OVERLAND
n=0.080   L=285.0'   S=0.1035 '/'   Capacity=119.16 cfs   Outflow=1.17 cfs  0.139 af

Avg. Flow Depth=0.17'   Max Vel=0.38 fps   Inflow=1.17 cfs  0.139 afReach OL-6: OVERLAND
n=0.080   L=81.0'   S=0.0051 '/'   Capacity=26.35 cfs   Outflow=1.11 cfs  0.139 af

   Inflow=1.15 cfs  0.091 afReach OUTLET: TO DP#1
   Outflow=1.15 cfs  0.091 af

   Inflow=0.64 cfs  0.048 afReach UGS1A: TO UGS#1
   Outflow=0.64 cfs  0.048 af

Avg. Flow Depth=0.11'   Max Vel=4.16 fps   Inflow=0.21 cfs  0.048 afReach UGS1B: TO FE#1
12.0"  Round Pipe   n=0.013   L=34.0'   S=0.0441 '/'   Capacity=7.48 cfs   Outflow=0.21 cfs  0.048 af

Peak Elev=135.09'  Storage=0.009 af   Inflow=0.64 cfs  0.048 afPond UGS1: TO UGS1B
   Outflow=0.21 cfs  0.048 af

Total Runoff Area = 7.980 ac   Runoff Volume = 1.369 af   Average Runoff Depth = 2.06"
85.11% Pervious = 6.792 ac     14.89% Impervious = 1.188 ac
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Summary for Subcatchment P1: TO WETLAND (DP#1)

Runoff = 6.53 cfs @ 12.29 hrs,  Volume= 0.714 af,  Depth= 1.67"
     Routed to Reach DP#1 : WETLAND

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
3,458 74 >75% Grass cover, Good, HSG C

177,279 70 Woods, Good, HSG C
4,194 98 Paved parking, HSG C
6,702 89 Gravel roads, HSG C

31,497 65 Brush, Good, HSG C
223,130 70 Weighted Average
218,936 98.12% Pervious Area

4,194 1.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.4 75 0.0750 0.12 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.00"
0.9 75 0.0750 1.37 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.8 104 0.1850 2.15 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
4.2 439 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
3.6 77 0.0050 0.35 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
19.9 770 Total
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Subcatchment P1: TO WETLAND (DP#1)

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

7

6

5

4

3

2

1

0

Type III 24-hr
10-Year Rainfall=4.50"

Runoff Area=223,130 sf
Runoff Volume=0.714 af

Runoff Depth=1.67"
Flow Length=770'

Tc=19.9 min
CN=70

6.53 cfs
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Summary for Subcatchment p100: TO DCB#100

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.09 cfs @ 12.07 hrs,  Volume= 0.007 af,  Depth= 3.71"
     Routed to Reach DCB100 : TO DMH#100

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
210 74 >75% Grass cover, Good, HSG C
681 98 Paved parking, HSG C
97 96 Gravel surface, HSG C

988 93 Weighted Average
307 31.07% Pervious Area
681 68.93% Impervious Area

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

0.9 5 0.0200 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.6 40 0.0200 1.11 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.5 45 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p100: TO DCB#100

Runoff

Hydrograph
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Type III 24-hr
10-Year Rainfall=4.50"

Runoff Area=988 sf
Runoff Volume=0.007 af

Runoff Depth=3.71"
Flow Length=45'
Slope=0.0200 '/'

Tc=5.0 min
CN=93

0.09 cfs
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Summary for Subcatchment p101: TO DCB#101

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.56 cfs @ 12.07 hrs,  Volume= 0.041 af,  Depth= 3.40"
     Routed to Reach DCB101 : TO DMH#100

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
2,019 74 >75% Grass cover, Good, HSG C
4,278 98 Paved parking, HSG C
6,297 90 Weighted Average
2,019 32.06% Pervious Area
4,278 67.94% Impervious Area

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

0.9 5 0.0200 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.5 45 0.0400 1.50 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.4 101 0.0400 4.06 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.8 151 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p101: TO DCB#101

Runoff

Hydrograph
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Type III 24-hr
10-Year Rainfall=4.50"

Runoff Area=6,297 sf
Runoff Volume=0.041 af

Runoff Depth=3.40"
Flow Length=151'

Tc=5.0 min
CN=90

0.56 cfs
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Summary for Subcatchment p2: TO CATCHBASIN (DP#2)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.41 cfs @ 12.07 hrs,  Volume= 0.108 af,  Depth= 3.92"
     Routed to Reach DP#2 : MUNICIPAL CATCHBASIN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
1,221 74 >75% Grass cover, Good, HSG C

544 70 Woods, Good, HSG C
12,555 98 Paved parking, HSG C
14,320 95 Weighted Average
1,765 12.33% Pervious Area

12,555 87.67% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

2.2 653 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.7 703 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p2: TO CATCHBASIN (DP#2)
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Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=14,320 sf

Runoff Volume=0.108 af
Runoff Depth=3.92"

Flow Length=703'
Slope=0.0600 '/'

Tc=5.0 min
CN=95

1.41 cfs
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Summary for Subcatchment p3: TO LOW POINT (DP#3)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.89 cfs @ 12.08 hrs,  Volume= 0.348 af,  Depth= 2.21"
     Routed to Reach DP#3 : LOW POINT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
8,024 74 >75% Grass cover, Good, HSG C

49,390 70 Woods, Good, HSG C
12,433 98 Paved parking, HSG C
12,466 89 Gravel roads, HSG C
82,313 77 Weighted Average
69,880 84.90% Pervious Area
12,433 15.10% Impervious Area

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

0.2 35 0.1400 2.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 15 0.0320 1.10 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 53 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 54 0.0320 2.88 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.0 28 0.4200 10.43 Shallow Concentrated Flow, GRASS/BRUSH
Unpaved   Kv= 16.1 fps

1.4 171 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 356 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment p3: TO LOW POINT (DP#3)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=82,313 sf

Runoff Volume=0.348 af
Runoff Depth=2.21"

Flow Length=356'
Tc=5.0 min

CN=77

4.89 cfs
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Summary for Subcatchment P4: TO DCB-B

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.80 cfs @ 12.07 hrs,  Volume= 0.061 af,  Depth= 3.82"
     Routed to Reach DCB-B : TO OUTFALL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
1,350 74 >75% Grass cover, Good, HSG C
6,943 98 Paved parking, HSG C
8,293 94 Weighted Average
1,350 16.28% Pervious Area
6,943 83.72% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.0 312 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 362 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P4: TO DCB-B

Runoff

Hydrograph
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Type III 24-hr
10-Year Rainfall=4.50"

Runoff Area=8,293 sf
Runoff Volume=0.061 af

Runoff Depth=3.82"
Flow Length=362'

Slope=0.0600 '/'
Tc=5.0 min

CN=94

0.80 cfs
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Summary for Subcatchment p5: TO DCB-C

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.23 cfs @ 12.07 hrs,  Volume= 0.019 af,  Depth= 4.26"
     Routed to Reach DCB-C : TO OUTFALL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
2,288 98 Paved parking, HSG C
2,288 100.00% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.3 86 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 136 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p5: TO DCB-C

Runoff

Hydrograph
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Type III 24-hr
10-Year Rainfall=4.50"

Runoff Area=2,288 sf
Runoff Volume=0.019 af

Runoff Depth=4.26"
Flow Length=136'

Slope=0.0600 '/'
Tc=5.0 min

CN=98

0.23 cfs
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Summary for Subcatchment p6: TO DCB-D

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.56 cfs @ 12.07 hrs,  Volume= 0.045 af,  Depth= 4.26"
     Routed to Reach DCB-D : TO DCB-C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
5,535 98 Paved parking, HSG C
5,535 100.00% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 184 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.1 234 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p6: TO DCB-D

Runoff
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Type III 24-hr
10-Year Rainfall=4.50"

Runoff Area=5,535 sf
Runoff Volume=0.045 af

Runoff Depth=4.26"
Flow Length=234'

Slope=0.0600 '/'
Tc=5.0 min

CN=98

0.56 cfs
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Summary for Subcatchment p7: TO DCB-E

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.37 cfs @ 12.08 hrs,  Volume= 0.027 af,  Depth= 3.20"
     Routed to Reach DCB-E : TO DCB-D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=4.50"

Area (sf) CN Description
1,576 70 Woods, Good, HSG C
2,846 98 Paved parking, HSG C

17 74 >75% Grass cover, Good, HSG C
4,439 88 Weighted Average
1,593 35.89% Pervious Area
2,846 64.11% Impervious Area

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

4.2 20 0.0500 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.3 30 0.0600 1.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 165 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.1 215 Total



Type III 24-hr  10-Year Rainfall=4.50"3010-POST-SUBDIVISION
  Printed  11/30/2022Prepared by Hannigan Engineering Inc

Page 67HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Subcatchment p7: TO DCB-E

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-Year Rainfall=4.50"

Runoff Area=4,439 sf
Runoff Volume=0.027 af

Runoff Depth=3.20"
Flow Length=215'

Tc=5.1 min
CN=88

0.37 cfs
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Summary for Reach DCB-B: TO OUTFALL

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.80 cfs @ 12.07 hrs,  Volume= 0.061 af
Outflow = 0.80 cfs @ 12.07 hrs,  Volume= 0.061 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach OL-1 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DCB-B: TO OUTFALL

Inflow
Outflow

Hydrograph
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Inflow Area=0.190 ac
0.80 cfs

0.80 cfs
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Summary for Reach DCB-C: TO OUTFALL

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.281 ac, 87.01% Impervious,  Inflow Depth = 3.88"    for  10-Year event
Inflow = 1.15 cfs @ 12.08 hrs,  Volume= 0.091 af
Outflow = 1.15 cfs @ 12.08 hrs,  Volume= 0.091 af,  Atten= 0%,  Lag= 0.2 min
     Routed to Reach OUTLET : TO DP#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 12.10 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 4.00 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 7 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.15' , Surface Width= 0.91'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 52.90 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 70.0'   Slope= 0.2536 '/'
Inlet Invert= 131.25',  Outlet Invert= 113.50'
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Reach DCB-C: TO OUTFALL

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.281 ac
Avg. Flow Depth=0.15'

Max Vel=12.10 fps
18.0"

Round Pipe
n=0.013
L=70.0'

S=0.2536 '/'
Capacity=52.90 cfs

1.15 cfs

1.15 cfs
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Summary for Reach DCB-D: TO DCB-C

[52] Hint: Inlet/Outlet conditions not evaluated
[61] Hint: Exceeded Reach DCB-E outlet invert by 0.09' @ 12.10 hrs

Inflow Area = 0.229 ac, 84.03% Impervious,  Inflow Depth = 3.79"    for  10-Year event
Inflow = 0.93 cfs @ 12.07 hrs,  Volume= 0.072 af
Outflow = 0.92 cfs @ 12.08 hrs,  Volume= 0.072 af,  Atten= 1%,  Lag= 0.6 min
     Routed to Reach DCB-C : TO OUTFALL

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.19 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 2.33 fps,  Avg. Travel Time= 0.8 min

Peak Storage= 14 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.19' , Surface Width= 0.99'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 27.58 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 111.0'   Slope= 0.0689 '/'
Inlet Invert= 140.10',  Outlet Invert= 132.45'
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Reach DCB-D: TO DCB-C

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.229 ac
Avg. Flow Depth=0.19'

Max Vel=7.19 fps
18.0"

Round Pipe
n=0.013
L=111.0'

S=0.0689 '/'
Capacity=27.58 cfs

0.93 cfs

0.92 cfs
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Summary for Reach DCB-E: TO DCB-D

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.102 ac, 64.11% Impervious,  Inflow Depth = 3.20"    for  10-Year event
Inflow = 0.37 cfs @ 12.08 hrs,  Volume= 0.027 af
Outflow = 0.37 cfs @ 12.08 hrs,  Volume= 0.027 af,  Atten= 1%,  Lag= 0.4 min
     Routed to Reach DCB-D : TO DCB-C

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.60 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.21 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 4 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.19' , Surface Width= 0.78'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.79 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 36.0'   Slope= 0.0181 '/'
Inlet Invert= 140.85',  Outlet Invert= 140.20'
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Reach DCB-E: TO DCB-D

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.102 ac
Avg. Flow Depth=0.19'

Max Vel=3.60 fps
12.0"

Round Pipe
n=0.013
L=36.0'

S=0.0181 '/'
Capacity=4.79 cfs

0.37 cfs

0.37 cfs
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Summary for Reach DCB100: TO DMH#100

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.023 ac, 68.93% Impervious,  Inflow Depth = 3.71"    for  10-Year event
Inflow = 0.09 cfs @ 12.07 hrs,  Volume= 0.007 af
Outflow = 0.09 cfs @ 12.09 hrs,  Volume= 0.007 af,  Atten= 3%,  Lag= 1.4 min
     Routed to Reach DMH100 : TO UGS#1A

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.02 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 1.03 fps,  Avg. Travel Time= 2.0 min

Peak Storage= 4 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.08' , Surface Width= 0.55'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 6.71 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 127.0'   Slope= 0.0354 '/'
Inlet Invert= 140.50',  Outlet Invert= 136.00'
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Reach DCB100: TO DMH#100

Inflow
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Inflow Area=0.023 ac
Avg. Flow Depth=0.08'

Max Vel=3.02 fps
12.0"

Round Pipe
n=0.013
L=127.0'

S=0.0354 '/'
Capacity=6.71 cfs

0.09 cfs

0.09 cfs
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Summary for Reach DCB101: TO DMH#100

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.145 ac, 67.94% Impervious,  Inflow Depth = 3.40"    for  10-Year event
Inflow = 0.56 cfs @ 12.07 hrs,  Volume= 0.041 af
Outflow = 0.55 cfs @ 12.08 hrs,  Volume= 0.041 af,  Atten= 1%,  Lag= 0.4 min
     Routed to Reach DMH100 : TO UGS#1A

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.40 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.13 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 6 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.26' , Surface Width= 0.88'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.76 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 36.0'   Slope= 0.0111 '/'
Inlet Invert= 136.40',  Outlet Invert= 136.00'
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Reach DCB101: TO DMH#100
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Inflow Area=0.145 ac
Avg. Flow Depth=0.26'

Max Vel=3.40 fps
12.0"

Round Pipe
n=0.013
L=36.0'

S=0.0111 '/'
Capacity=3.76 cfs

0.56 cfs
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Summary for Reach DMH100: TO UGS#1A

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.167 ac, 68.07% Impervious,  Inflow Depth = 3.44"    for  10-Year event
Inflow = 0.64 cfs @ 12.08 hrs,  Volume= 0.048 af
Outflow = 0.64 cfs @ 12.08 hrs,  Volume= 0.048 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach UGS1A : TO UGS#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.48 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 1.79 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 1 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.21' , Surface Width= 0.81'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 6.90 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 8.0'   Slope= 0.0375 '/'
Inlet Invert= 135.80',  Outlet Invert= 135.50'
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Reach DMH100: TO UGS#1A
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Summary for Reach DP#1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.761 ac, 10.66% Impervious,  Inflow Depth = 1.90"    for  10-Year event
Inflow = 7.94 cfs @ 12.30 hrs,  Volume= 0.914 af
Outflow = 7.94 cfs @ 12.30 hrs,  Volume= 0.914 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1: WETLAND
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Summary for Reach DP#2: MUNICIPAL CATCHBASIN

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.329 ac, 87.67% Impervious,  Inflow Depth = 3.92"    for  10-Year event
Inflow = 1.41 cfs @ 12.07 hrs,  Volume= 0.108 af
Outflow = 1.41 cfs @ 12.07 hrs,  Volume= 0.108 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#2: MUNICIPAL CATCHBASIN
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Summary for Reach DP#3: LOW POINT

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.890 ac, 15.10% Impervious,  Inflow Depth = 2.21"    for  10-Year event
Inflow = 4.89 cfs @ 12.08 hrs,  Volume= 0.348 af
Outflow = 4.89 cfs @ 12.08 hrs,  Volume= 0.348 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#3: LOW POINT
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Summary for Reach OL-1: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.80 cfs @ 12.07 hrs,  Volume= 0.061 af
Outflow = 0.77 cfs @ 12.10 hrs,  Volume= 0.061 af,  Atten= 4%,  Lag= 1.6 min
     Routed to Reach OL-2 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.89 fps,  Min. Travel Time= 0.9 min
Avg. Velocity = 0.30 fps,  Avg. Travel Time= 2.5 min

Peak Storage= 41 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.06' , Surface Width= 16.15'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 122.10 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 46.0'   Slope= 0.1087 '/'
Inlet Invert= 109.00',  Outlet Invert= 104.00'

‡

Reach OL-1: OVERLAND
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Summary for Reach OL-2: OVERLAND

[62] Hint: Exceeded Reach OL-1 OUTLET depth by 0.01' @ 12.20 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.77 cfs @ 12.10 hrs,  Volume= 0.061 af
Outflow = 0.68 cfs @ 12.22 hrs,  Volume= 0.061 af,  Atten= 13%,  Lag= 7.1 min
     Routed to Reach OL-3 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.79 fps,  Min. Travel Time= 4.5 min
Avg. Velocity = 0.27 fps,  Avg. Travel Time= 12.8 min

Peak Storage= 186 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.06' , Surface Width= 16.13'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 109.07 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 211.0'   Slope= 0.0867 '/'
Inlet Invert= 104.00',  Outlet Invert= 85.70'

‡
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Reach OL-2: OVERLAND
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Summary for Reach OL-3: OVERLAND

[62] Hint: Exceeded Reach OL-2 OUTLET depth by 0.03' @ 12.25 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.68 cfs @ 12.22 hrs,  Volume= 0.061 af
Outflow = 0.66 cfs @ 12.24 hrs,  Volume= 0.061 af,  Atten= 2%,  Lag= 1.3 min
     Routed to Reach OL-4 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.56 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 0.17 fps,  Avg. Travel Time= 2.2 min

Peak Storage= 28 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.08' , Surface Width= 16.52'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 64.61 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 23.0'   Slope= 0.0304 '/'
Inlet Invert= 85.70',  Outlet Invert= 85.00'

‡
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Reach OL-3: OVERLAND
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Summary for Reach OL-4: OVERLAND

[62] Hint: Exceeded Reach OL-3 OUTLET depth by 0.02' @ 12.40 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 3.82"    for  10-Year event
Inflow = 0.66 cfs @ 12.24 hrs,  Volume= 0.061 af
Outflow = 0.56 cfs @ 12.47 hrs,  Volume= 0.061 af,  Atten= 16%,  Lag= 14.0 min
     Routed to Reach DP#1 : WETLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.23 fps,  Min. Travel Time= 9.1 min
Avg. Velocity = 0.07 fps,  Avg. Travel Time= 29.6 min

Peak Storage= 304 cf @ 12.32 hrs
Average Depth at Peak Storage= 0.08' , Surface Width= 31.54'
Bank-Full Depth= 1.00'  Flow Area= 40.0 sf,  Capacity= 45.22 cfs

30.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 50.00'
Length= 128.0'   Slope= 0.0050 '/'
Inlet Invert= 85.00',  Outlet Invert= 84.36'

‡
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Reach OL-4: OVERLAND
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Summary for Reach OL-5: OVERLAND

Inflow Area = 0.449 ac, 79.95% Impervious,  Inflow Depth = 3.71"    for  10-Year event
Inflow = 1.32 cfs @ 12.08 hrs,  Volume= 0.139 af
Outflow = 1.17 cfs @ 12.21 hrs,  Volume= 0.139 af,  Atten= 11%,  Lag= 7.4 min
     Routed to Reach OL-6 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.02 fps,  Min. Travel Time= 4.7 min
Avg. Velocity = 0.33 fps,  Avg. Travel Time= 14.4 min

Peak Storage= 331 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.07' , Surface Width= 16.48'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 119.16 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 285.0'   Slope= 0.1035 '/'
Inlet Invert= 113.50',  Outlet Invert= 84.00'

‡

Reach OL-5: OVERLAND
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Summary for Reach OL-6: OVERLAND

[62] Hint: Exceeded Reach OL-5 OUTLET depth by 0.11' @ 12.25 hrs

Inflow Area = 0.449 ac, 79.95% Impervious,  Inflow Depth = 3.71"    for  10-Year event
Inflow = 1.17 cfs @ 12.21 hrs,  Volume= 0.139 af
Outflow = 1.11 cfs @ 12.31 hrs,  Volume= 0.139 af,  Atten= 5%,  Lag= 5.9 min
     Routed to Reach DP#1 : WETLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.38 fps,  Min. Travel Time= 3.5 min
Avg. Velocity = 0.11 fps,  Avg. Travel Time= 12.6 min

Peak Storage= 235 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.17' , Surface Width= 18.47'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 26.35 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 81.0'   Slope= 0.0051 '/'
Inlet Invert= 84.00',  Outlet Invert= 83.59'

‡
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Reach OL-6: OVERLAND
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Summary for Reach OUTLET: TO DP#1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.281 ac, 87.01% Impervious,  Inflow Depth = 3.88"    for  10-Year event
Inflow = 1.15 cfs @ 12.08 hrs,  Volume= 0.091 af
Outflow = 1.15 cfs @ 12.08 hrs,  Volume= 0.091 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach OL-5 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach OUTLET: TO DP#1
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Summary for Reach UGS1A: TO UGS#1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.167 ac, 68.07% Impervious,  Inflow Depth = 3.44"    for  10-Year event
Inflow = 0.64 cfs @ 12.08 hrs,  Volume= 0.048 af
Outflow = 0.64 cfs @ 12.08 hrs,  Volume= 0.048 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond UGS1 : TO UGS1B

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach UGS1A: TO UGS#1
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Summary for Reach UGS1B: TO FE#1

[52] Hint: Inlet/Outlet conditions not evaluated
[85] Warning: Oscillations may require smaller dt or Finer Routing (severity=1)
[78] Warning: Submerged Pond UGS1 Primary device # 1 by 0.11'

Inflow Area = 0.167 ac, 68.07% Impervious,  Inflow Depth = 3.44"    for  10-Year event
Inflow = 0.21 cfs @ 12.39 hrs,  Volume= 0.048 af
Outflow = 0.21 cfs @ 12.39 hrs,  Volume= 0.048 af,  Atten= 0%,  Lag= 0.2 min
     Routed to Reach OL-5 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.16 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.92 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 2 cf @ 12.39 hrs
Average Depth at Peak Storage= 0.11' , Surface Width= 0.64'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 7.48 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 34.0'   Slope= 0.0441 '/'
Inlet Invert= 131.50',  Outlet Invert= 130.00'
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Reach UGS1B: TO FE#1
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Summary for Pond UGS1: TO UGS1B

[44] Hint: Outlet device #1 is below defined storage

Inflow Area = 0.167 ac, 68.07% Impervious,  Inflow Depth = 3.44"    for  10-Year event
Inflow = 0.64 cfs @ 12.08 hrs,  Volume= 0.048 af
Outflow = 0.21 cfs @ 12.39 hrs,  Volume= 0.048 af,  Atten= 68%,  Lag= 18.3 min
Primary = 0.21 cfs @ 12.39 hrs,  Volume= 0.048 af
     Routed to Reach UGS1B : TO FE#1

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 135.09' @ 12.39 hrs   Surf.Area= 0.010 ac   Storage= 0.009 af

Plug-Flow detention time= 11.8 min calculated for 0.048 af (100% of inflow)
Center-of-Mass det. time= 11.8 min ( 804.2 - 792.4 )

Volume Invert Avail.Storage Storage Description
#1 133.00' 0.015 af 20.00'W x 14.00'L x 6.00'H Prismatoid

0.039 af Overall  x 40.0% Voids
#2 134.00' 0.013 af Shea Leaching Chamber  4x4x4  x 12

Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf
12 Chambers in 3 Rows

0.028 af Total Available Storage

Device Routing     Invert Outlet Devices
#1 Primary 131.50' Special & User-Defined   

Head  (feet)  0.00  1.00  15.00   
Disch. (cfs)  0.000  0.170  0.170   

#2 Primary 135.00' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.19 cfs @ 12.39 hrs  HW=135.09'   (Free Discharge)
1=Special & User-Defined  (Custom Controls 0.17 cfs)
2=Orifice/Grate  (Orifice Controls 0.02 cfs @ 1.02 fps)
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Pond UGS1: TO UGS1B
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Inflow Area=0.167 ac
Peak Elev=135.09'
Storage=0.009 af

0.64 cfs

0.21 cfs
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=223,130 sf   1.88% Impervious   Runoff Depth=2.26"Subcatchment P1: TO WETLAND (DP#1)
   Flow Length=770'   Tc=19.9 min   CN=70   Runoff=8.98 cfs  0.965 af

Runoff Area=988 sf   68.93% Impervious   Runoff Depth=4.49"Subcatchment p100: TO DCB#100
   Flow Length=45'   Slope=0.0200 '/'   Tc=5.0 min   CN=93   Runoff=0.11 cfs  0.008 af

Runoff Area=6,297 sf   67.94% Impervious   Runoff Depth=4.17"Subcatchment p101: TO DCB#101
   Flow Length=151'   Tc=5.0 min   CN=90   Runoff=0.68 cfs  0.050 af

Runoff Area=14,320 sf   87.67% Impervious   Runoff Depth=4.72"Subcatchment p2: TO CATCHBASIN (DP#2)
   Flow Length=703'   Slope=0.0600 '/'   Tc=5.0 min   CN=95   Runoff=1.67 cfs  0.129 af

Runoff Area=82,313 sf   15.10% Impervious   Runoff Depth=2.88"Subcatchment p3: TO LOW POINT (DP#3)
   Flow Length=356'   Tc=5.0 min   CN=77   Runoff=6.38 cfs  0.453 af

Runoff Area=8,293 sf   83.72% Impervious   Runoff Depth=4.60"Subcatchment P4: TO DCB-B
   Flow Length=362'   Slope=0.0600 '/'   Tc=5.0 min   CN=94   Runoff=0.96 cfs  0.073 af

Runoff Area=2,288 sf   100.00% Impervious   Runoff Depth=5.06"Subcatchment p5: TO DCB-C
   Flow Length=136'   Slope=0.0600 '/'   Tc=5.0 min   CN=98   Runoff=0.27 cfs  0.022 af

Runoff Area=5,535 sf   100.00% Impervious   Runoff Depth=5.06"Subcatchment p6: TO DCB-D
   Flow Length=234'   Slope=0.0600 '/'   Tc=5.0 min   CN=98   Runoff=0.66 cfs  0.054 af

Runoff Area=4,439 sf   64.11% Impervious   Runoff Depth=3.95"Subcatchment p7: TO DCB-E
   Flow Length=215'   Tc=5.1 min   CN=88   Runoff=0.46 cfs  0.034 af

   Inflow=0.96 cfs  0.073 afReach DCB-B: TO OUTFALL
   Outflow=0.96 cfs  0.073 af

Avg. Flow Depth=0.17'   Max Vel=12.76 fps   Inflow=1.37 cfs  0.109 afReach DCB-C: TO OUTFALL
18.0"  Round Pipe   n=0.013   L=70.0'   S=0.2536 '/'   Capacity=52.90 cfs   Outflow=1.37 cfs  0.109 af

Avg. Flow Depth=0.21'   Max Vel=7.58 fps   Inflow=1.12 cfs  0.087 afReach DCB-D: TO DCB-C
18.0"  Round Pipe   n=0.013   L=111.0'   S=0.0689 '/'   Capacity=27.58 cfs   Outflow=1.10 cfs  0.087 af

Avg. Flow Depth=0.21'   Max Vel=3.82 fps   Inflow=0.46 cfs  0.034 afReach DCB-E: TO DCB-D
12.0"  Round Pipe   n=0.013   L=36.0'   S=0.0181 '/'   Capacity=4.79 cfs   Outflow=0.46 cfs  0.034 af

Avg. Flow Depth=0.09'   Max Vel=3.19 fps   Inflow=0.11 cfs  0.008 afReach DCB100: TO DMH#100
12.0"  Round Pipe   n=0.013   L=127.0'   S=0.0354 '/'   Capacity=6.71 cfs   Outflow=0.11 cfs  0.008 af

Avg. Flow Depth=0.29'   Max Vel=3.59 fps   Inflow=0.68 cfs  0.050 afReach DCB101: TO DMH#100
12.0"  Round Pipe   n=0.013   L=36.0'   S=0.0111 '/'   Capacity=3.76 cfs   Outflow=0.67 cfs  0.050 af

Avg. Flow Depth=0.23'   Max Vel=5.79 fps   Inflow=0.78 cfs  0.059 afReach DMH100: TO UGS#1A
12.0"  Round Pipe   n=0.013   L=8.0'   S=0.0375 '/'   Capacity=6.90 cfs   Outflow=0.78 cfs  0.059 af
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   Inflow=10.73 cfs  1.206 afReach DP#1: WETLAND
   Outflow=10.73 cfs  1.206 af

   Inflow=1.67 cfs  0.129 afReach DP#2: MUNICIPAL CATCHBASIN
   Outflow=1.67 cfs  0.129 af

   Inflow=6.38 cfs  0.453 afReach DP#3: LOW POINT
   Outflow=6.38 cfs  0.453 af

Avg. Flow Depth=0.06'   Max Vel=0.95 fps   Inflow=0.96 cfs  0.073 afReach OL-1: OVERLAND
n=0.080   L=46.0'   S=0.1087 '/'   Capacity=122.10 cfs   Outflow=0.92 cfs  0.073 af

Avg. Flow Depth=0.06'   Max Vel=0.85 fps   Inflow=0.92 cfs  0.073 afReach OL-2: OVERLAND
n=0.080   L=211.0'   S=0.0867 '/'   Capacity=109.07 cfs   Outflow=0.82 cfs  0.073 af

Avg. Flow Depth=0.09'   Max Vel=0.60 fps   Inflow=0.82 cfs  0.073 afReach OL-3: OVERLAND
n=0.080   L=23.0'   S=0.0304 '/'   Capacity=64.61 cfs   Outflow=0.80 cfs  0.073 af

Avg. Flow Depth=0.09'   Max Vel=0.25 fps   Inflow=0.80 cfs  0.073 afReach OL-4: OVERLAND
n=0.080   L=128.0'   S=0.0050 '/'   Capacity=45.22 cfs   Outflow=0.67 cfs  0.073 af

Avg. Flow Depth=0.08'   Max Vel=1.08 fps   Inflow=1.53 cfs  0.168 afReach OL-5: OVERLAND
n=0.080   L=285.0'   S=0.1035 '/'   Capacity=119.16 cfs   Outflow=1.38 cfs  0.168 af

Avg. Flow Depth=0.19'   Max Vel=0.41 fps   Inflow=1.38 cfs  0.168 afReach OL-6: OVERLAND
n=0.080   L=81.0'   S=0.0051 '/'   Capacity=26.35 cfs   Outflow=1.33 cfs  0.168 af

   Inflow=1.37 cfs  0.109 afReach OUTLET: TO DP#1
   Outflow=1.37 cfs  0.109 af

   Inflow=0.78 cfs  0.059 afReach UGS1A: TO UGS#1
   Outflow=0.78 cfs  0.059 af

Avg. Flow Depth=0.15'   Max Vel=5.02 fps   Inflow=0.38 cfs  0.059 afReach UGS1B: TO FE#1
12.0"  Round Pipe   n=0.013   L=34.0'   S=0.0441 '/'   Capacity=7.48 cfs   Outflow=0.39 cfs  0.059 af

Peak Elev=135.29'  Storage=0.010 af   Inflow=0.78 cfs  0.059 afPond UGS1: TO UGS1B
   Outflow=0.38 cfs  0.059 af

Total Runoff Area = 7.980 ac   Runoff Volume = 1.788 af   Average Runoff Depth = 2.69"
85.11% Pervious = 6.792 ac     14.89% Impervious = 1.188 ac
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Summary for Subcatchment P1: TO WETLAND (DP#1)

Runoff = 8.98 cfs @ 12.29 hrs,  Volume= 0.965 af,  Depth= 2.26"
     Routed to Reach DP#1 : WETLAND

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
3,458 74 >75% Grass cover, Good, HSG C

177,279 70 Woods, Good, HSG C
4,194 98 Paved parking, HSG C
6,702 89 Gravel roads, HSG C

31,497 65 Brush, Good, HSG C
223,130 70 Weighted Average
218,936 98.12% Pervious Area

4,194 1.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.4 75 0.0750 0.12 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.00"
0.9 75 0.0750 1.37 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.8 104 0.1850 2.15 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
4.2 439 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
3.6 77 0.0050 0.35 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
19.9 770 Total
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Subcatchment P1: TO WETLAND (DP#1)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.30"

Runoff Area=223,130 sf
Runoff Volume=0.965 af

Runoff Depth=2.26"
Flow Length=770'

Tc=19.9 min
CN=70

8.98 cfs
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Summary for Subcatchment p100: TO DCB#100

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.11 cfs @ 12.07 hrs,  Volume= 0.008 af,  Depth= 4.49"
     Routed to Reach DCB100 : TO DMH#100

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
210 74 >75% Grass cover, Good, HSG C
681 98 Paved parking, HSG C
97 96 Gravel surface, HSG C

988 93 Weighted Average
307 31.07% Pervious Area
681 68.93% Impervious Area

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

0.9 5 0.0200 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.6 40 0.0200 1.11 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.5 45 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p100: TO DCB#100

Runoff

Hydrograph
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Type III 24-hr
25-Year Rainfall=5.30"

Runoff Area=988 sf
Runoff Volume=0.008 af

Runoff Depth=4.49"
Flow Length=45'
Slope=0.0200 '/'

Tc=5.0 min
CN=93

0.11 cfs
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Summary for Subcatchment p101: TO DCB#101

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.68 cfs @ 12.07 hrs,  Volume= 0.050 af,  Depth= 4.17"
     Routed to Reach DCB101 : TO DMH#100

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
2,019 74 >75% Grass cover, Good, HSG C
4,278 98 Paved parking, HSG C
6,297 90 Weighted Average
2,019 32.06% Pervious Area
4,278 67.94% Impervious Area

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

0.9 5 0.0200 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.5 45 0.0400 1.50 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.4 101 0.0400 4.06 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.8 151 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p101: TO DCB#101

Runoff

Hydrograph
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Type III 24-hr
25-Year Rainfall=5.30"

Runoff Area=6,297 sf
Runoff Volume=0.050 af

Runoff Depth=4.17"
Flow Length=151'

Tc=5.0 min
CN=90

0.68 cfs
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Summary for Subcatchment p2: TO CATCHBASIN (DP#2)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.67 cfs @ 12.07 hrs,  Volume= 0.129 af,  Depth= 4.72"
     Routed to Reach DP#2 : MUNICIPAL CATCHBASIN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
1,221 74 >75% Grass cover, Good, HSG C

544 70 Woods, Good, HSG C
12,555 98 Paved parking, HSG C
14,320 95 Weighted Average
1,765 12.33% Pervious Area

12,555 87.67% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

2.2 653 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.7 703 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p2: TO CATCHBASIN (DP#2)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=14,320 sf

Runoff Volume=0.129 af
Runoff Depth=4.72"

Flow Length=703'
Slope=0.0600 '/'

Tc=5.0 min
CN=95

1.67 cfs
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Summary for Subcatchment p3: TO LOW POINT (DP#3)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.38 cfs @ 12.08 hrs,  Volume= 0.453 af,  Depth= 2.88"
     Routed to Reach DP#3 : LOW POINT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
8,024 74 >75% Grass cover, Good, HSG C

49,390 70 Woods, Good, HSG C
12,433 98 Paved parking, HSG C
12,466 89 Gravel roads, HSG C
82,313 77 Weighted Average
69,880 84.90% Pervious Area
12,433 15.10% Impervious Area

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

0.2 35 0.1400 2.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 15 0.0320 1.10 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 53 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 54 0.0320 2.88 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.0 28 0.4200 10.43 Shallow Concentrated Flow, GRASS/BRUSH
Unpaved   Kv= 16.1 fps

1.4 171 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 356 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment p3: TO LOW POINT (DP#3)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=82,313 sf

Runoff Volume=0.453 af
Runoff Depth=2.88"

Flow Length=356'
Tc=5.0 min

CN=77

6.38 cfs



Type III 24-hr  25-Year Rainfall=5.30"3010-POST-SUBDIVISION
  Printed  11/30/2022Prepared by Hannigan Engineering Inc

Page 109HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment P4: TO DCB-B

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.96 cfs @ 12.07 hrs,  Volume= 0.073 af,  Depth= 4.60"
     Routed to Reach DCB-B : TO OUTFALL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
1,350 74 >75% Grass cover, Good, HSG C
6,943 98 Paved parking, HSG C
8,293 94 Weighted Average
1,350 16.28% Pervious Area
6,943 83.72% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.0 312 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 362 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P4: TO DCB-B

Runoff

Hydrograph
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Type III 24-hr
25-Year Rainfall=5.30"

Runoff Area=8,293 sf
Runoff Volume=0.073 af

Runoff Depth=4.60"
Flow Length=362'

Slope=0.0600 '/'
Tc=5.0 min

CN=94

0.96 cfs
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Summary for Subcatchment p5: TO DCB-C

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.27 cfs @ 12.07 hrs,  Volume= 0.022 af,  Depth= 5.06"
     Routed to Reach DCB-C : TO OUTFALL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
2,288 98 Paved parking, HSG C
2,288 100.00% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.3 86 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 136 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p5: TO DCB-C

Runoff

Hydrograph
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Type III 24-hr
25-Year Rainfall=5.30"

Runoff Area=2,288 sf
Runoff Volume=0.022 af

Runoff Depth=5.06"
Flow Length=136'

Slope=0.0600 '/'
Tc=5.0 min

CN=98

0.27 cfs
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Summary for Subcatchment p6: TO DCB-D

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.66 cfs @ 12.07 hrs,  Volume= 0.054 af,  Depth= 5.06"
     Routed to Reach DCB-D : TO DCB-C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
5,535 98 Paved parking, HSG C
5,535 100.00% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 184 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.1 234 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p6: TO DCB-D

Runoff
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Type III 24-hr
25-Year Rainfall=5.30"

Runoff Area=5,535 sf
Runoff Volume=0.054 af

Runoff Depth=5.06"
Flow Length=234'

Slope=0.0600 '/'
Tc=5.0 min

CN=98

0.66 cfs
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Summary for Subcatchment p7: TO DCB-E

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.46 cfs @ 12.07 hrs,  Volume= 0.034 af,  Depth= 3.95"
     Routed to Reach DCB-E : TO DCB-D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Rainfall=5.30"

Area (sf) CN Description
1,576 70 Woods, Good, HSG C
2,846 98 Paved parking, HSG C

17 74 >75% Grass cover, Good, HSG C
4,439 88 Weighted Average
1,593 35.89% Pervious Area
2,846 64.11% Impervious Area

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

4.2 20 0.0500 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.3 30 0.0600 1.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 165 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.1 215 Total
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Subcatchment p7: TO DCB-E

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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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
25-Year Rainfall=5.30"

Runoff Area=4,439 sf
Runoff Volume=0.034 af

Runoff Depth=3.95"
Flow Length=215'

Tc=5.1 min
CN=88

0.46 cfs
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Summary for Reach DCB-B: TO OUTFALL

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.96 cfs @ 12.07 hrs,  Volume= 0.073 af
Outflow = 0.96 cfs @ 12.07 hrs,  Volume= 0.073 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach OL-1 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DCB-B: TO OUTFALL

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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w
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Inflow Area=0.190 ac
0.96 cfs

0.96 cfs
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Summary for Reach DCB-C: TO OUTFALL

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.281 ac, 87.01% Impervious,  Inflow Depth = 4.66"    for  25-Year event
Inflow = 1.37 cfs @ 12.08 hrs,  Volume= 0.109 af
Outflow = 1.37 cfs @ 12.08 hrs,  Volume= 0.109 af,  Atten= 0%,  Lag= 0.2 min
     Routed to Reach OUTLET : TO DP#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 12.76 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 4.21 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 8 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.17' , Surface Width= 0.94'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 52.90 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 70.0'   Slope= 0.2536 '/'
Inlet Invert= 131.25',  Outlet Invert= 113.50'
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Reach DCB-C: TO OUTFALL

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.281 ac
Avg. Flow Depth=0.17'

Max Vel=12.76 fps
18.0"

Round Pipe
n=0.013
L=70.0'

S=0.2536 '/'
Capacity=52.90 cfs

1.37 cfs

1.37 cfs
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Summary for Reach DCB-D: TO DCB-C

[52] Hint: Inlet/Outlet conditions not evaluated
[61] Hint: Exceeded Reach DCB-E outlet invert by 0.10' @ 12.10 hrs

Inflow Area = 0.229 ac, 84.03% Impervious,  Inflow Depth = 4.57"    for  25-Year event
Inflow = 1.12 cfs @ 12.07 hrs,  Volume= 0.087 af
Outflow = 1.10 cfs @ 12.08 hrs,  Volume= 0.087 af,  Atten= 1%,  Lag= 0.5 min
     Routed to Reach DCB-C : TO OUTFALL

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.58 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.45 fps,  Avg. Travel Time= 0.8 min

Peak Storage= 16 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.21' , Surface Width= 1.03'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 27.58 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 111.0'   Slope= 0.0689 '/'
Inlet Invert= 140.10',  Outlet Invert= 132.45'
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Reach DCB-D: TO DCB-C

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.229 ac
Avg. Flow Depth=0.21'

Max Vel=7.58 fps
18.0"

Round Pipe
n=0.013
L=111.0'

S=0.0689 '/'
Capacity=27.58 cfs

1.12 cfs

1.10 cfs
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Summary for Reach DCB-E: TO DCB-D

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.102 ac, 64.11% Impervious,  Inflow Depth = 3.95"    for  25-Year event
Inflow = 0.46 cfs @ 12.07 hrs,  Volume= 0.034 af
Outflow = 0.46 cfs @ 12.08 hrs,  Volume= 0.034 af,  Atten= 1%,  Lag= 0.4 min
     Routed to Reach DCB-D : TO DCB-C

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.82 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.27 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 4 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.21' , Surface Width= 0.81'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.79 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 36.0'   Slope= 0.0181 '/'
Inlet Invert= 140.85',  Outlet Invert= 140.20'
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Reach DCB-E: TO DCB-D

Inflow
Outflow

Hydrograph
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Inflow Area=0.102 ac
Avg. Flow Depth=0.21'

Max Vel=3.82 fps
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S=0.0181 '/'
Capacity=4.79 cfs

0.46 cfs
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Summary for Reach DCB100: TO DMH#100

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.023 ac, 68.93% Impervious,  Inflow Depth = 4.49"    for  25-Year event
Inflow = 0.11 cfs @ 12.07 hrs,  Volume= 0.008 af
Outflow = 0.11 cfs @ 12.09 hrs,  Volume= 0.008 af,  Atten= 3%,  Lag= 1.3 min
     Routed to Reach DMH100 : TO UGS#1A

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.19 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 1.08 fps,  Avg. Travel Time= 2.0 min

Peak Storage= 4 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.09' , Surface Width= 0.57'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 6.71 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 127.0'   Slope= 0.0354 '/'
Inlet Invert= 140.50',  Outlet Invert= 136.00'



Type III 24-hr  25-Year Rainfall=5.30"3010-POST-SUBDIVISION
  Printed  11/30/2022Prepared by Hannigan Engineering Inc

Page 122HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Reach DCB100: TO DMH#100

Inflow
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Inflow Area=0.023 ac
Avg. Flow Depth=0.09'

Max Vel=3.19 fps
12.0"

Round Pipe
n=0.013
L=127.0'

S=0.0354 '/'
Capacity=6.71 cfs

0.11 cfs

0.11 cfs
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Summary for Reach DCB101: TO DMH#100

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.145 ac, 67.94% Impervious,  Inflow Depth = 4.17"    for  25-Year event
Inflow = 0.68 cfs @ 12.07 hrs,  Volume= 0.050 af
Outflow = 0.67 cfs @ 12.08 hrs,  Volume= 0.050 af,  Atten= 1%,  Lag= 0.4 min
     Routed to Reach DMH100 : TO UGS#1A

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.59 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.19 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 7 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.29' , Surface Width= 0.91'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.76 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 36.0'   Slope= 0.0111 '/'
Inlet Invert= 136.40',  Outlet Invert= 136.00'
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Reach DCB101: TO DMH#100

Inflow
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Hydrograph
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Avg. Flow Depth=0.29'
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n=0.013
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S=0.0111 '/'
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Summary for Reach DMH100: TO UGS#1A

[52] Hint: Inlet/Outlet conditions not evaluated
[61] Hint: Exceeded Reach DCB100 outlet invert by 0.03' @ 12.10 hrs
[61] Hint: Exceeded Reach DCB101 outlet invert by 0.03' @ 12.10 hrs

Inflow Area = 0.167 ac, 68.07% Impervious,  Inflow Depth = 4.21"    for  25-Year event
Inflow = 0.78 cfs @ 12.08 hrs,  Volume= 0.059 af
Outflow = 0.78 cfs @ 12.08 hrs,  Volume= 0.059 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach UGS1A : TO UGS#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.79 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 1.88 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 1 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.23' , Surface Width= 0.84'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 6.90 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 8.0'   Slope= 0.0375 '/'
Inlet Invert= 135.80',  Outlet Invert= 135.50'
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Reach DMH100: TO UGS#1A
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Inflow Area=0.167 ac
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n=0.013
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Summary for Reach DP#1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.761 ac, 10.66% Impervious,  Inflow Depth = 2.51"    for  25-Year event
Inflow = 10.73 cfs @ 12.30 hrs,  Volume= 1.206 af
Outflow = 10.73 cfs @ 12.30 hrs,  Volume= 1.206 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1: WETLAND
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Summary for Reach DP#2: MUNICIPAL CATCHBASIN

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.329 ac, 87.67% Impervious,  Inflow Depth = 4.72"    for  25-Year event
Inflow = 1.67 cfs @ 12.07 hrs,  Volume= 0.129 af
Outflow = 1.67 cfs @ 12.07 hrs,  Volume= 0.129 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#2: MUNICIPAL CATCHBASIN
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Summary for Reach DP#3: LOW POINT

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.890 ac, 15.10% Impervious,  Inflow Depth = 2.88"    for  25-Year event
Inflow = 6.38 cfs @ 12.08 hrs,  Volume= 0.453 af
Outflow = 6.38 cfs @ 12.08 hrs,  Volume= 0.453 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#3: LOW POINT
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Summary for Reach OL-1: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.96 cfs @ 12.07 hrs,  Volume= 0.073 af
Outflow = 0.92 cfs @ 12.10 hrs,  Volume= 0.073 af,  Atten= 3%,  Lag= 1.5 min
     Routed to Reach OL-2 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.95 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 0.31 fps,  Avg. Travel Time= 2.5 min

Peak Storage= 46 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.06' , Surface Width= 16.28'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 122.10 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 46.0'   Slope= 0.1087 '/'
Inlet Invert= 109.00',  Outlet Invert= 104.00'

‡

Reach OL-1: OVERLAND
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n=0.080
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Capacity=122.10 cfs
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0.92 cfs



Type III 24-hr  25-Year Rainfall=5.30"3010-POST-SUBDIVISION
  Printed  11/30/2022Prepared by Hannigan Engineering Inc

Page 131HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Summary for Reach OL-2: OVERLAND

[62] Hint: Exceeded Reach OL-1 OUTLET depth by 0.01' @ 12.20 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.92 cfs @ 12.10 hrs,  Volume= 0.073 af
Outflow = 0.82 cfs @ 12.21 hrs,  Volume= 0.073 af,  Atten= 12%,  Lag= 6.7 min
     Routed to Reach OL-3 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.85 fps,  Min. Travel Time= 4.2 min
Avg. Velocity = 0.28 fps,  Avg. Travel Time= 12.6 min

Peak Storage= 209 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.06' , Surface Width= 16.26'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 109.07 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 211.0'   Slope= 0.0867 '/'
Inlet Invert= 104.00',  Outlet Invert= 85.70'

‡
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Reach OL-2: OVERLAND
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Summary for Reach OL-3: OVERLAND

[62] Hint: Exceeded Reach OL-2 OUTLET depth by 0.03' @ 12.25 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.82 cfs @ 12.21 hrs,  Volume= 0.073 af
Outflow = 0.80 cfs @ 12.22 hrs,  Volume= 0.073 af,  Atten= 2%,  Lag= 1.0 min
     Routed to Reach OL-4 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.60 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 0.18 fps,  Avg. Travel Time= 2.1 min

Peak Storage= 31 cf @ 12.21 hrs
Average Depth at Peak Storage= 0.09' , Surface Width= 16.70'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 64.61 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 23.0'   Slope= 0.0304 '/'
Inlet Invert= 85.70',  Outlet Invert= 85.00'

‡
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Reach OL-3: OVERLAND
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0.82 cfs

0.80 cfs



Type III 24-hr  25-Year Rainfall=5.30"3010-POST-SUBDIVISION
  Printed  11/30/2022Prepared by Hannigan Engineering Inc

Page 135HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Summary for Reach OL-4: OVERLAND

[62] Hint: Exceeded Reach OL-3 OUTLET depth by 0.02' @ 12.40 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 4.60"    for  25-Year event
Inflow = 0.80 cfs @ 12.22 hrs,  Volume= 0.073 af
Outflow = 0.67 cfs @ 12.45 hrs,  Volume= 0.073 af,  Atten= 16%,  Lag= 13.3 min
     Routed to Reach DP#1 : WETLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.25 fps,  Min. Travel Time= 8.4 min
Avg. Velocity = 0.07 fps,  Avg. Travel Time= 28.7 min

Peak Storage= 344 cf @ 12.30 hrs
Average Depth at Peak Storage= 0.09' , Surface Width= 31.74'
Bank-Full Depth= 1.00'  Flow Area= 40.0 sf,  Capacity= 45.22 cfs

30.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 50.00'
Length= 128.0'   Slope= 0.0050 '/'
Inlet Invert= 85.00',  Outlet Invert= 84.36'

‡
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Reach OL-4: OVERLAND

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

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=0.190 ac
Avg. Flow Depth=0.09'

Max Vel=0.25 fps
n=0.080
L=128.0'

S=0.0050 '/'
Capacity=45.22 cfs

0.80 cfs

0.67 cfs



Type III 24-hr  25-Year Rainfall=5.30"3010-POST-SUBDIVISION
  Printed  11/30/2022Prepared by Hannigan Engineering Inc

Page 137HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Summary for Reach OL-5: OVERLAND

Inflow Area = 0.449 ac, 79.95% Impervious,  Inflow Depth = 4.49"    for  25-Year event
Inflow = 1.53 cfs @ 12.09 hrs,  Volume= 0.168 af
Outflow = 1.38 cfs @ 12.21 hrs,  Volume= 0.168 af,  Atten= 10%,  Lag= 7.4 min
     Routed to Reach OL-6 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.08 fps,  Min. Travel Time= 4.4 min
Avg. Velocity = 0.34 fps,  Avg. Travel Time= 13.9 min

Peak Storage= 367 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.08' , Surface Width= 16.63'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 119.16 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 285.0'   Slope= 0.1035 '/'
Inlet Invert= 113.50',  Outlet Invert= 84.00'

‡
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S=0.1035 '/'
Capacity=119.16 cfs

1.53 cfs

1.38 cfs



Type III 24-hr  25-Year Rainfall=5.30"3010-POST-SUBDIVISION
  Printed  11/30/2022Prepared by Hannigan Engineering Inc

Page 138HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Summary for Reach OL-6: OVERLAND

[62] Hint: Exceeded Reach OL-5 OUTLET depth by 0.12' @ 12.25 hrs

Inflow Area = 0.449 ac, 79.95% Impervious,  Inflow Depth = 4.49"    for  25-Year event
Inflow = 1.38 cfs @ 12.21 hrs,  Volume= 0.168 af
Outflow = 1.33 cfs @ 12.30 hrs,  Volume= 0.168 af,  Atten= 4%,  Lag= 5.8 min
     Routed to Reach DP#1 : WETLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.41 fps,  Min. Travel Time= 3.3 min
Avg. Velocity = 0.11 fps,  Avg. Travel Time= 11.9 min

Peak Storage= 264 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.19' , Surface Width= 18.85'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 26.35 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 81.0'   Slope= 0.0051 '/'
Inlet Invert= 84.00',  Outlet Invert= 83.59'

‡
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Reach OL-6: OVERLAND
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Summary for Reach OUTLET: TO DP#1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.281 ac, 87.01% Impervious,  Inflow Depth = 4.66"    for  25-Year event
Inflow = 1.37 cfs @ 12.08 hrs,  Volume= 0.109 af
Outflow = 1.37 cfs @ 12.08 hrs,  Volume= 0.109 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach OL-5 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach OUTLET: TO DP#1
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Summary for Reach UGS1A: TO UGS#1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.167 ac, 68.07% Impervious,  Inflow Depth = 4.21"    for  25-Year event
Inflow = 0.78 cfs @ 12.08 hrs,  Volume= 0.059 af
Outflow = 0.78 cfs @ 12.08 hrs,  Volume= 0.059 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond UGS1 : TO UGS1B

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach UGS1A: TO UGS#1
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Summary for Reach UGS1B: TO FE#1

[52] Hint: Inlet/Outlet conditions not evaluated
[78] Warning: Submerged Pond UGS1 Primary device # 1 by 0.15'

Inflow Area = 0.167 ac, 68.07% Impervious,  Inflow Depth = 4.21"    for  25-Year event
Inflow = 0.38 cfs @ 12.24 hrs,  Volume= 0.059 af
Outflow = 0.39 cfs @ 12.25 hrs,  Volume= 0.059 af,  Atten= 0%,  Lag= 0.4 min
     Routed to Reach OL-5 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.02 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.02 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 3 cf @ 12.24 hrs
Average Depth at Peak Storage= 0.15' , Surface Width= 0.72'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 7.48 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 34.0'   Slope= 0.0441 '/'
Inlet Invert= 131.50',  Outlet Invert= 130.00'
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Reach UGS1B: TO FE#1
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Summary for Pond UGS1: TO UGS1B

[44] Hint: Outlet device #1 is below defined storage

Inflow Area = 0.167 ac, 68.07% Impervious,  Inflow Depth = 4.21"    for  25-Year event
Inflow = 0.78 cfs @ 12.08 hrs,  Volume= 0.059 af
Outflow = 0.38 cfs @ 12.24 hrs,  Volume= 0.059 af,  Atten= 51%,  Lag= 9.6 min
Primary = 0.38 cfs @ 12.24 hrs,  Volume= 0.059 af
     Routed to Reach UGS1B : TO FE#1

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 135.29' @ 12.24 hrs   Surf.Area= 0.010 ac   Storage= 0.010 af

Plug-Flow detention time= 11.6 min calculated for 0.059 af (100% of inflow)
Center-of-Mass det. time= 11.6 min ( 798.5 - 786.9 )

Volume Invert Avail.Storage Storage Description
#1 133.00' 0.015 af 20.00'W x 14.00'L x 6.00'H Prismatoid

0.039 af Overall  x 40.0% Voids
#2 134.00' 0.013 af Shea Leaching Chamber  4x4x4  x 12

Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf
12 Chambers in 3 Rows

0.028 af Total Available Storage

Device Routing     Invert Outlet Devices
#1 Primary 131.50' Special & User-Defined   

Head  (feet)  0.00  1.00  15.00   
Disch. (cfs)  0.000  0.170  0.170   

#2 Primary 135.00' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.38 cfs @ 12.24 hrs  HW=135.28'   (Free Discharge)
1=Special & User-Defined  (Custom Controls 0.17 cfs)
2=Orifice/Grate  (Orifice Controls 0.21 cfs @ 1.82 fps)
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Pond UGS1: TO UGS1B
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=223,130 sf   1.88% Impervious   Runoff Depth=3.21"Subcatchment P1: TO WETLAND (DP#1)
   Flow Length=770'   Tc=19.9 min   CN=70   Runoff=12.90 cfs  1.369 af

Runoff Area=988 sf   68.93% Impervious   Runoff Depth=5.68"Subcatchment p100: TO DCB#100
   Flow Length=45'   Slope=0.0200 '/'   Tc=5.0 min   CN=93   Runoff=0.14 cfs  0.011 af

Runoff Area=6,297 sf   67.94% Impervious   Runoff Depth=5.33"Subcatchment p101: TO DCB#101
   Flow Length=151'   Tc=5.0 min   CN=90   Runoff=0.86 cfs  0.064 af

Runoff Area=14,320 sf   87.67% Impervious   Runoff Depth=5.91"Subcatchment p2: TO CATCHBASIN (DP#2)
   Flow Length=703'   Slope=0.0600 '/'   Tc=5.0 min   CN=95   Runoff=2.07 cfs  0.162 af

Runoff Area=82,313 sf   15.10% Impervious   Runoff Depth=3.92"Subcatchment p3: TO LOW POINT (DP#3)
   Flow Length=356'   Tc=5.0 min   CN=77   Runoff=8.67 cfs  0.617 af

Runoff Area=8,293 sf   83.72% Impervious   Runoff Depth=5.79"Subcatchment P4: TO DCB-B
   Flow Length=362'   Slope=0.0600 '/'   Tc=5.0 min   CN=94   Runoff=1.19 cfs  0.092 af

Runoff Area=2,288 sf   100.00% Impervious   Runoff Depth=6.26"Subcatchment p5: TO DCB-C
   Flow Length=136'   Slope=0.0600 '/'   Tc=5.0 min   CN=98   Runoff=0.34 cfs  0.027 af

Runoff Area=5,535 sf   100.00% Impervious   Runoff Depth=6.26"Subcatchment p6: TO DCB-D
   Flow Length=234'   Slope=0.0600 '/'   Tc=5.0 min   CN=98   Runoff=0.82 cfs  0.066 af

Runoff Area=4,439 sf   64.11% Impervious   Runoff Depth=5.11"Subcatchment p7: TO DCB-E
   Flow Length=215'   Tc=5.1 min   CN=88   Runoff=0.59 cfs  0.043 af

   Inflow=1.19 cfs  0.092 afReach DCB-B: TO OUTFALL
   Outflow=1.19 cfs  0.092 af

Avg. Flow Depth=0.18'   Max Vel=13.63 fps   Inflow=1.71 cfs  0.137 afReach DCB-C: TO OUTFALL
18.0"  Round Pipe   n=0.013   L=70.0'   S=0.2536 '/'   Capacity=52.90 cfs   Outflow=1.70 cfs  0.137 af

Avg. Flow Depth=0.23'   Max Vel=8.09 fps   Inflow=1.40 cfs  0.110 afReach DCB-D: TO DCB-C
18.0"  Round Pipe   n=0.013   L=111.0'   S=0.0689 '/'   Capacity=27.58 cfs   Outflow=1.38 cfs  0.110 af

Avg. Flow Depth=0.24'   Max Vel=4.10 fps   Inflow=0.59 cfs  0.043 afReach DCB-E: TO DCB-D
12.0"  Round Pipe   n=0.013   L=36.0'   S=0.0181 '/'   Capacity=4.79 cfs   Outflow=0.58 cfs  0.043 af

Avg. Flow Depth=0.10'   Max Vel=3.40 fps   Inflow=0.14 cfs  0.011 afReach DCB100: TO DMH#100
12.0"  Round Pipe   n=0.013   L=127.0'   S=0.0354 '/'   Capacity=6.71 cfs   Outflow=0.14 cfs  0.011 af

Avg. Flow Depth=0.33'   Max Vel=3.84 fps   Inflow=0.86 cfs  0.064 afReach DCB101: TO DMH#100
12.0"  Round Pipe   n=0.013   L=36.0'   S=0.0111 '/'   Capacity=3.76 cfs   Outflow=0.85 cfs  0.064 af

Avg. Flow Depth=0.26'   Max Vel=6.19 fps   Inflow=0.99 cfs  0.075 afReach DMH100: TO UGS#1A
12.0"  Round Pipe   n=0.013   L=8.0'   S=0.0375 '/'   Capacity=6.90 cfs   Outflow=0.98 cfs  0.075 af
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   Inflow=15.34 cfs  1.673 afReach DP#1: WETLAND
   Outflow=15.34 cfs  1.673 af

   Inflow=2.07 cfs  0.162 afReach DP#2: MUNICIPAL CATCHBASIN
   Outflow=2.07 cfs  0.162 af

   Inflow=8.67 cfs  0.617 afReach DP#3: LOW POINT
   Outflow=8.67 cfs  0.617 af

Avg. Flow Depth=0.07'   Max Vel=1.03 fps   Inflow=1.19 cfs  0.092 afReach OL-1: OVERLAND
n=0.080   L=46.0'   S=0.1087 '/'   Capacity=122.10 cfs   Outflow=1.15 cfs  0.092 af

Avg. Flow Depth=0.07'   Max Vel=0.92 fps   Inflow=1.15 cfs  0.092 afReach OL-2: OVERLAND
n=0.080   L=211.0'   S=0.0867 '/'   Capacity=109.07 cfs   Outflow=1.03 cfs  0.092 af

Avg. Flow Depth=0.10'   Max Vel=0.66 fps   Inflow=1.03 cfs  0.092 afReach OL-3: OVERLAND
n=0.080   L=23.0'   S=0.0304 '/'   Capacity=64.61 cfs   Outflow=1.01 cfs  0.092 af

Avg. Flow Depth=0.10'   Max Vel=0.28 fps   Inflow=1.01 cfs  0.092 afReach OL-4: OVERLAND
n=0.080   L=128.0'   S=0.0050 '/'   Capacity=45.22 cfs   Outflow=0.86 cfs  0.092 af

Avg. Flow Depth=0.10'   Max Vel=1.23 fps   Inflow=2.08 cfs  0.212 afReach OL-5: OVERLAND
n=0.080   L=285.0'   S=0.1035 '/'   Capacity=119.16 cfs   Outflow=1.92 cfs  0.212 af

Avg. Flow Depth=0.23'   Max Vel=0.46 fps   Inflow=1.92 cfs  0.212 afReach OL-6: OVERLAND
n=0.080   L=81.0'   S=0.0051 '/'   Capacity=26.35 cfs   Outflow=1.86 cfs  0.212 af

   Inflow=1.70 cfs  0.137 afReach OUTLET: TO DP#1
   Outflow=1.70 cfs  0.137 af

   Inflow=0.98 cfs  0.075 afReach UGS1A: TO UGS#1
   Outflow=0.98 cfs  0.075 af

Avg. Flow Depth=0.21'   Max Vel=5.88 fps   Inflow=0.69 cfs  0.075 afReach UGS1B: TO FE#1
12.0"  Round Pipe   n=0.013   L=34.0'   S=0.0441 '/'   Capacity=7.48 cfs   Outflow=0.69 cfs  0.075 af

Peak Elev=135.55'  Storage=0.012 af   Inflow=0.98 cfs  0.075 afPond UGS1: TO UGS1B
   Outflow=0.69 cfs  0.075 af

Total Runoff Area = 7.980 ac   Runoff Volume = 2.452 af   Average Runoff Depth = 3.69"
85.11% Pervious = 6.792 ac     14.89% Impervious = 1.188 ac
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Summary for Subcatchment P1: TO WETLAND (DP#1)

Runoff = 12.90 cfs @ 12.28 hrs,  Volume= 1.369 af,  Depth= 3.21"
     Routed to Reach DP#1 : WETLAND

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
3,458 74 >75% Grass cover, Good, HSG C

177,279 70 Woods, Good, HSG C
4,194 98 Paved parking, HSG C
6,702 89 Gravel roads, HSG C

31,497 65 Brush, Good, HSG C
223,130 70 Weighted Average
218,936 98.12% Pervious Area

4,194 1.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.4 75 0.0750 0.12 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.00"
0.9 75 0.0750 1.37 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.8 104 0.1850 2.15 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
4.2 439 0.1200 1.73 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
3.6 77 0.0050 0.35 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
19.9 770 Total
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Subcatchment P1: TO WETLAND (DP#1)

Runoff
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Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=223,130 sf

Runoff Volume=1.369 af
Runoff Depth=3.21"

Flow Length=770'
Tc=19.9 min

CN=70

12.90 cfs
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Summary for Subcatchment p100: TO DCB#100

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.14 cfs @ 12.07 hrs,  Volume= 0.011 af,  Depth= 5.68"
     Routed to Reach DCB100 : TO DMH#100

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
210 74 >75% Grass cover, Good, HSG C
681 98 Paved parking, HSG C
97 96 Gravel surface, HSG C

988 93 Weighted Average
307 31.07% Pervious Area
681 68.93% Impervious Area

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

0.9 5 0.0200 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.6 40 0.0200 1.11 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.5 45 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p100: TO DCB#100
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Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=988 sf
Runoff Volume=0.011 af

Runoff Depth=5.68"
Flow Length=45'
Slope=0.0200 '/'

Tc=5.0 min
CN=93

0.14 cfs
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Summary for Subcatchment p101: TO DCB#101

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.86 cfs @ 12.07 hrs,  Volume= 0.064 af,  Depth= 5.33"
     Routed to Reach DCB101 : TO DMH#100

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
2,019 74 >75% Grass cover, Good, HSG C
4,278 98 Paved parking, HSG C
6,297 90 Weighted Average
2,019 32.06% Pervious Area
4,278 67.94% Impervious Area

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

0.9 5 0.0200 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.00"

0.5 45 0.0400 1.50 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.4 101 0.0400 4.06 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.8 151 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p101: TO DCB#101
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Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=6,297 sf
Runoff Volume=0.064 af

Runoff Depth=5.33"
Flow Length=151'

Tc=5.0 min
CN=90

0.86 cfs
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Summary for Subcatchment p2: TO CATCHBASIN (DP#2)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.07 cfs @ 12.07 hrs,  Volume= 0.162 af,  Depth= 5.91"
     Routed to Reach DP#2 : MUNICIPAL CATCHBASIN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
1,221 74 >75% Grass cover, Good, HSG C

544 70 Woods, Good, HSG C
12,555 98 Paved parking, HSG C
14,320 95 Weighted Average
1,765 12.33% Pervious Area

12,555 87.67% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

2.2 653 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.7 703 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p2: TO CATCHBASIN (DP#2)

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

2

1

0

Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=14,320 sf

Runoff Volume=0.162 af
Runoff Depth=5.91"

Flow Length=703'
Slope=0.0600 '/'

Tc=5.0 min
CN=95

2.07 cfs
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Summary for Subcatchment p3: TO LOW POINT (DP#3)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.67 cfs @ 12.08 hrs,  Volume= 0.617 af,  Depth= 3.92"
     Routed to Reach DP#3 : LOW POINT

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
8,024 74 >75% Grass cover, Good, HSG C

49,390 70 Woods, Good, HSG C
12,433 98 Paved parking, HSG C
12,466 89 Gravel roads, HSG C
82,313 77 Weighted Average
69,880 84.90% Pervious Area
12,433 15.10% Impervious Area

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

0.2 35 0.1400 2.35 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 15 0.0320 1.10 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.2 53 0.0320 3.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.3 54 0.0320 2.88 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

0.0 28 0.4200 10.43 Shallow Concentrated Flow, GRASS/BRUSH
Unpaved   Kv= 16.1 fps

1.4 171 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.3 356 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment p3: TO LOW POINT (DP#3)

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=82,313 sf

Runoff Volume=0.617 af
Runoff Depth=3.92"

Flow Length=356'
Tc=5.0 min

CN=77

8.67 cfs
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Summary for Subcatchment P4: TO DCB-B

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.19 cfs @ 12.07 hrs,  Volume= 0.092 af,  Depth= 5.79"
     Routed to Reach DCB-B : TO OUTFALL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
1,350 74 >75% Grass cover, Good, HSG C
6,943 98 Paved parking, HSG C
8,293 94 Weighted Average
1,350 16.28% Pervious Area
6,943 83.72% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

1.0 312 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 362 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P4: TO DCB-B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=8,293 sf
Runoff Volume=0.092 af

Runoff Depth=5.79"
Flow Length=362'

Slope=0.0600 '/'
Tc=5.0 min

CN=94

1.19 cfs
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Summary for Subcatchment p5: TO DCB-C

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.34 cfs @ 12.07 hrs,  Volume= 0.027 af,  Depth= 6.26"
     Routed to Reach DCB-C : TO OUTFALL

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
2,288 98 Paved parking, HSG C
2,288 100.00% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.3 86 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 136 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p5: TO DCB-C

Runoff

Hydrograph
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Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=2,288 sf
Runoff Volume=0.027 af

Runoff Depth=6.26"
Flow Length=136'

Slope=0.0600 '/'
Tc=5.0 min

CN=98

0.34 cfs
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Summary for Subcatchment p6: TO DCB-D

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.82 cfs @ 12.07 hrs,  Volume= 0.066 af,  Depth= 6.26"
     Routed to Reach DCB-D : TO DCB-C

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
5,535 98 Paved parking, HSG C
5,535 100.00% Impervious Area

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

0.5 50 0.0600 1.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 184 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.1 234 Total,  Increased to minimum Tc = 5.0 min

Subcatchment p6: TO DCB-D

Runoff
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Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=5,535 sf
Runoff Volume=0.066 af

Runoff Depth=6.26"
Flow Length=234'

Slope=0.0600 '/'
Tc=5.0 min

CN=98

0.82 cfs
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Summary for Subcatchment p7: TO DCB-E

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.59 cfs @ 12.07 hrs,  Volume= 0.043 af,  Depth= 5.11"
     Routed to Reach DCB-E : TO DCB-D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  100-Year Rainfall=6.50"

Area (sf) CN Description
1,576 70 Woods, Good, HSG C
2,846 98 Paved parking, HSG C

17 74 >75% Grass cover, Good, HSG C
4,439 88 Weighted Average
1,593 35.89% Pervious Area
2,846 64.11% Impervious Area

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

4.2 20 0.0500 0.08 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.00"

0.3 30 0.0600 1.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.00"

0.6 165 0.0600 4.97 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

5.1 215 Total
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Subcatchment p7: TO DCB-E

Runoff

Hydrograph
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Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=4,439 sf
Runoff Volume=0.043 af

Runoff Depth=5.11"
Flow Length=215'

Tc=5.1 min
CN=88

0.59 cfs
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Summary for Reach DCB-B: TO OUTFALL

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.19 cfs @ 12.07 hrs,  Volume= 0.092 af
Outflow = 1.19 cfs @ 12.07 hrs,  Volume= 0.092 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach OL-1 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DCB-B: TO OUTFALL

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.190 ac
1.19 cfs

1.19 cfs
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Summary for Reach DCB-C: TO OUTFALL

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.281 ac, 87.01% Impervious,  Inflow Depth = 5.84"    for  100-Year event
Inflow = 1.71 cfs @ 12.08 hrs,  Volume= 0.137 af
Outflow = 1.70 cfs @ 12.08 hrs,  Volume= 0.137 af,  Atten= 0%,  Lag= 0.2 min
     Routed to Reach OUTLET : TO DP#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 13.63 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 4.48 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 9 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.18' , Surface Width= 0.99'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 52.90 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 70.0'   Slope= 0.2536 '/'
Inlet Invert= 131.25',  Outlet Invert= 113.50'
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Reach DCB-C: TO OUTFALL

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.281 ac
Avg. Flow Depth=0.18'

Max Vel=13.63 fps
18.0"

Round Pipe
n=0.013
L=70.0'

S=0.2536 '/'
Capacity=52.90 cfs

1.71 cfs

1.70 cfs
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Summary for Reach DCB-D: TO DCB-C

[52] Hint: Inlet/Outlet conditions not evaluated
[61] Hint: Exceeded Reach DCB-E outlet invert by 0.13' @ 12.10 hrs

Inflow Area = 0.229 ac, 84.03% Impervious,  Inflow Depth = 5.75"    for  100-Year event
Inflow = 1.40 cfs @ 12.07 hrs,  Volume= 0.110 af
Outflow = 1.38 cfs @ 12.08 hrs,  Volume= 0.110 af,  Atten= 1%,  Lag= 0.5 min
     Routed to Reach DCB-C : TO OUTFALL

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.09 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.61 fps,  Avg. Travel Time= 0.7 min

Peak Storage= 19 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.23' , Surface Width= 1.08'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 27.58 cfs

18.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 111.0'   Slope= 0.0689 '/'
Inlet Invert= 140.10',  Outlet Invert= 132.45'
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Reach DCB-D: TO DCB-C

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.229 ac
Avg. Flow Depth=0.23'

Max Vel=8.09 fps
18.0"

Round Pipe
n=0.013
L=111.0'

S=0.0689 '/'
Capacity=27.58 cfs

1.40 cfs

1.38 cfs
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Summary for Reach DCB-E: TO DCB-D

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.102 ac, 64.11% Impervious,  Inflow Depth = 5.11"    for  100-Year event
Inflow = 0.59 cfs @ 12.07 hrs,  Volume= 0.043 af
Outflow = 0.58 cfs @ 12.08 hrs,  Volume= 0.043 af,  Atten= 1%,  Lag= 0.3 min
     Routed to Reach DCB-D : TO DCB-C

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.10 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 1.36 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 5 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.24' , Surface Width= 0.85'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.79 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 36.0'   Slope= 0.0181 '/'
Inlet Invert= 140.85',  Outlet Invert= 140.20'
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Reach DCB-E: TO DCB-D

Inflow
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Inflow Area=0.102 ac
Avg. Flow Depth=0.24'

Max Vel=4.10 fps
12.0"

Round Pipe
n=0.013
L=36.0'

S=0.0181 '/'
Capacity=4.79 cfs

0.59 cfs

0.58 cfs
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Summary for Reach DCB100: TO DMH#100

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.023 ac, 68.93% Impervious,  Inflow Depth = 5.68"    for  100-Year event
Inflow = 0.14 cfs @ 12.07 hrs,  Volume= 0.011 af
Outflow = 0.14 cfs @ 12.09 hrs,  Volume= 0.011 af,  Atten= 3%,  Lag= 1.3 min
     Routed to Reach DMH100 : TO UGS#1A

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.40 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 1.15 fps,  Avg. Travel Time= 1.8 min

Peak Storage= 5 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.10' , Surface Width= 0.60'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 6.71 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 127.0'   Slope= 0.0354 '/'
Inlet Invert= 140.50',  Outlet Invert= 136.00'
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Reach DCB100: TO DMH#100
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Summary for Reach DCB101: TO DMH#100

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.145 ac, 67.94% Impervious,  Inflow Depth = 5.33"    for  100-Year event
Inflow = 0.86 cfs @ 12.07 hrs,  Volume= 0.064 af
Outflow = 0.85 cfs @ 12.08 hrs,  Volume= 0.064 af,  Atten= 1%,  Lag= 0.3 min
     Routed to Reach DMH100 : TO UGS#1A

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.84 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.27 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 8 cf @ 12.07 hrs
Average Depth at Peak Storage= 0.33' , Surface Width= 0.94'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.76 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 36.0'   Slope= 0.0111 '/'
Inlet Invert= 136.40',  Outlet Invert= 136.00'
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Reach DCB101: TO DMH#100
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Summary for Reach DMH100: TO UGS#1A

[52] Hint: Inlet/Outlet conditions not evaluated
[61] Hint: Exceeded Reach DCB100 outlet invert by 0.05' @ 12.10 hrs
[61] Hint: Exceeded Reach DCB101 outlet invert by 0.05' @ 12.10 hrs

Inflow Area = 0.167 ac, 68.07% Impervious,  Inflow Depth = 5.38"    for  100-Year event
Inflow = 0.99 cfs @ 12.08 hrs,  Volume= 0.075 af
Outflow = 0.98 cfs @ 12.08 hrs,  Volume= 0.075 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach UGS1A : TO UGS#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.19 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.00 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 1 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.26' , Surface Width= 0.87'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 6.90 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 8.0'   Slope= 0.0375 '/'
Inlet Invert= 135.80',  Outlet Invert= 135.50'
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Reach DMH100: TO UGS#1A

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Inflow Area=0.167 ac
Avg. Flow Depth=0.26'

Max Vel=6.19 fps
12.0"

Round Pipe
n=0.013

L=8.0'
S=0.0375 '/'

Capacity=6.90 cfs

0.99 cfs

0.98 cfs



Type III 24-hr  100-Year Rainfall=6.50"3010-POST-SUBDIVISION
  Printed  11/30/2022Prepared by Hannigan Engineering Inc

Page 173HydroCAD® 10.20-2f  s/n 00840  © 2022 HydroCAD Software Solutions LLC

Summary for Reach DP#1: WETLAND

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.761 ac, 10.66% Impervious,  Inflow Depth = 3.48"    for  100-Year event
Inflow = 15.34 cfs @ 12.29 hrs,  Volume= 1.673 af
Outflow = 15.34 cfs @ 12.29 hrs,  Volume= 1.673 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#1: WETLAND
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Summary for Reach DP#2: MUNICIPAL CATCHBASIN

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.329 ac, 87.67% Impervious,  Inflow Depth = 5.91"    for  100-Year event
Inflow = 2.07 cfs @ 12.07 hrs,  Volume= 0.162 af
Outflow = 2.07 cfs @ 12.07 hrs,  Volume= 0.162 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#2: MUNICIPAL CATCHBASIN
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Summary for Reach DP#3: LOW POINT

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.890 ac, 15.10% Impervious,  Inflow Depth = 3.92"    for  100-Year event
Inflow = 8.67 cfs @ 12.08 hrs,  Volume= 0.617 af
Outflow = 8.67 cfs @ 12.08 hrs,  Volume= 0.617 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP#3: LOW POINT
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Summary for Reach OL-1: OVERLAND

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.19 cfs @ 12.07 hrs,  Volume= 0.092 af
Outflow = 1.15 cfs @ 12.09 hrs,  Volume= 0.092 af,  Atten= 3%,  Lag= 1.4 min
     Routed to Reach OL-2 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.03 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 0.32 fps,  Avg. Travel Time= 2.4 min

Peak Storage= 53 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.07' , Surface Width= 16.45'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 122.10 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 46.0'   Slope= 0.1087 '/'
Inlet Invert= 109.00',  Outlet Invert= 104.00'

‡

Reach OL-1: OVERLAND
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Summary for Reach OL-2: OVERLAND

[62] Hint: Exceeded Reach OL-1 OUTLET depth by 0.01' @ 12.20 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.15 cfs @ 12.09 hrs,  Volume= 0.092 af
Outflow = 1.03 cfs @ 12.20 hrs,  Volume= 0.092 af,  Atten= 10%,  Lag= 6.2 min
     Routed to Reach OL-3 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.92 fps,  Min. Travel Time= 3.8 min
Avg. Velocity = 0.29 fps,  Avg. Travel Time= 12.3 min

Peak Storage= 240 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.07' , Surface Width= 16.45'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 109.07 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 211.0'   Slope= 0.0867 '/'
Inlet Invert= 104.00',  Outlet Invert= 85.70'

‡
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Reach OL-2: OVERLAND
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Summary for Reach OL-3: OVERLAND

[62] Hint: Exceeded Reach OL-2 OUTLET depth by 0.04' @ 12.25 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.03 cfs @ 12.20 hrs,  Volume= 0.092 af
Outflow = 1.01 cfs @ 12.21 hrs,  Volume= 0.092 af,  Atten= 2%,  Lag= 0.9 min
     Routed to Reach OL-4 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.66 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 0.19 fps,  Avg. Travel Time= 2.1 min

Peak Storage= 36 cf @ 12.20 hrs
Average Depth at Peak Storage= 0.10' , Surface Width= 16.95'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 64.61 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 23.0'   Slope= 0.0304 '/'
Inlet Invert= 85.70',  Outlet Invert= 85.00'

‡
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Reach OL-3: OVERLAND
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Summary for Reach OL-4: OVERLAND

[62] Hint: Exceeded Reach OL-3 OUTLET depth by 0.02' @ 12.40 hrs

Inflow Area = 0.190 ac, 83.72% Impervious,  Inflow Depth = 5.79"    for  100-Year event
Inflow = 1.01 cfs @ 12.21 hrs,  Volume= 0.092 af
Outflow = 0.86 cfs @ 12.41 hrs,  Volume= 0.092 af,  Atten= 15%,  Lag= 12.1 min
     Routed to Reach DP#1 : WETLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.28 fps,  Min. Travel Time= 7.7 min
Avg. Velocity = 0.08 fps,  Avg. Travel Time= 27.5 min

Peak Storage= 399 cf @ 12.28 hrs
Average Depth at Peak Storage= 0.10' , Surface Width= 32.01'
Bank-Full Depth= 1.00'  Flow Area= 40.0 sf,  Capacity= 45.22 cfs

30.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 50.00'
Length= 128.0'   Slope= 0.0050 '/'
Inlet Invert= 85.00',  Outlet Invert= 84.36'

‡
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Reach OL-4: OVERLAND
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Summary for Reach OL-5: OVERLAND

Inflow Area = 0.449 ac, 79.95% Impervious,  Inflow Depth = 5.67"    for  100-Year event
Inflow = 2.08 cfs @ 12.11 hrs,  Volume= 0.212 af
Outflow = 1.92 cfs @ 12.22 hrs,  Volume= 0.212 af,  Atten= 8%,  Lag= 6.4 min
     Routed to Reach OL-6 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.23 fps,  Min. Travel Time= 3.9 min
Avg. Velocity = 0.36 fps,  Avg. Travel Time= 13.3 min

Peak Storage= 452 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.10' , Surface Width= 16.98'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 119.16 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 285.0'   Slope= 0.1035 '/'
Inlet Invert= 113.50',  Outlet Invert= 84.00'

‡
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Summary for Reach OL-6: OVERLAND

[62] Hint: Exceeded Reach OL-5 OUTLET depth by 0.15' @ 12.30 hrs

Inflow Area = 0.449 ac, 79.95% Impervious,  Inflow Depth = 5.67"    for  100-Year event
Inflow = 1.92 cfs @ 12.22 hrs,  Volume= 0.212 af
Outflow = 1.86 cfs @ 12.30 hrs,  Volume= 0.212 af,  Atten= 3%,  Lag= 5.2 min
     Routed to Reach DP#1 : WETLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.46 fps,  Min. Travel Time= 2.9 min
Avg. Velocity = 0.12 fps,  Avg. Travel Time= 11.0 min

Peak Storage= 327 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.23' , Surface Width= 19.66'
Bank-Full Depth= 1.00'  Flow Area= 25.0 sf,  Capacity= 26.35 cfs

15.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 10.0 '/'   Top Width= 35.00'
Length= 81.0'   Slope= 0.0051 '/'
Inlet Invert= 84.00',  Outlet Invert= 83.59'

‡
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Reach OL-6: OVERLAND
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Summary for Reach OUTLET: TO DP#1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.281 ac, 87.01% Impervious,  Inflow Depth = 5.84"    for  100-Year event
Inflow = 1.70 cfs @ 12.08 hrs,  Volume= 0.137 af
Outflow = 1.70 cfs @ 12.08 hrs,  Volume= 0.137 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach OL-5 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach OUTLET: TO DP#1
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Summary for Reach UGS1A: TO UGS#1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.167 ac, 68.07% Impervious,  Inflow Depth = 5.38"    for  100-Year event
Inflow = 0.98 cfs @ 12.08 hrs,  Volume= 0.075 af
Outflow = 0.98 cfs @ 12.08 hrs,  Volume= 0.075 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond UGS1 : TO UGS1B

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach UGS1A: TO UGS#1
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Summary for Reach UGS1B: TO FE#1

[52] Hint: Inlet/Outlet conditions not evaluated
[85] Warning: Oscillations may require smaller dt or Finer Routing (severity=1)
[78] Warning: Submerged Pond UGS1 Primary device # 1 by 0.20'

Inflow Area = 0.167 ac, 68.07% Impervious,  Inflow Depth = 5.38"    for  100-Year event
Inflow = 0.69 cfs @ 12.17 hrs,  Volume= 0.075 af
Outflow = 0.69 cfs @ 12.17 hrs,  Volume= 0.075 af,  Atten= 0%,  Lag= 0.1 min
     Routed to Reach OL-5 : OVERLAND

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.88 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.15 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 4 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.21' , Surface Width= 0.81'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 7.48 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 34.0'   Slope= 0.0441 '/'
Inlet Invert= 131.50',  Outlet Invert= 130.00'
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Reach UGS1B: TO FE#1
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Summary for Pond UGS1: TO UGS1B

[44] Hint: Outlet device #1 is below defined storage

Inflow Area = 0.167 ac, 68.07% Impervious,  Inflow Depth = 5.38"    for  100-Year event
Inflow = 0.98 cfs @ 12.08 hrs,  Volume= 0.075 af
Outflow = 0.69 cfs @ 12.17 hrs,  Volume= 0.075 af,  Atten= 30%,  Lag= 5.5 min
Primary = 0.69 cfs @ 12.17 hrs,  Volume= 0.075 af
     Routed to Reach UGS1B : TO FE#1

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 135.55' @ 12.17 hrs   Surf.Area= 0.010 ac   Storage= 0.012 af

Plug-Flow detention time= 11.0 min calculated for 0.075 af (100% of inflow)
Center-of-Mass det. time= 11.0 min ( 791.4 - 780.4 )

Volume Invert Avail.Storage Storage Description
#1 133.00' 0.015 af 20.00'W x 14.00'L x 6.00'H Prismatoid

0.039 af Overall  x 40.0% Voids
#2 134.00' 0.013 af Shea Leaching Chamber  4x4x4  x 12

Inside= 42.2"W x 45.0"H => 13.25 sf x 3.50'L = 46.4 cf
Outside= 54.0"W x 51.0"H => 15.58 sf x 4.00'L = 62.3 cf
12 Chambers in 3 Rows

0.028 af Total Available Storage

Device Routing     Invert Outlet Devices
#1 Primary 131.50' Special & User-Defined   

Head  (feet)  0.00  1.00  15.00   
Disch. (cfs)  0.000  0.170  0.170   

#2 Primary 135.00' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.66 cfs @ 12.17 hrs  HW=135.52'   (Free Discharge)
1=Special & User-Defined  (Custom Controls 0.17 cfs)
2=Orifice/Grate  (Orifice Controls 0.49 cfs @ 2.50 fps)
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Pond UGS1: TO UGS1B
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