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Project Notes

Rainfall events imported from "TP-40-Rain.txt" for 444 MA Middlesex
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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 3.10 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)

2.501 39 >75% Grass cover, Good, HSG A  (E100)
0.154 61 >75% Grass cover, Good, HSG B  (E100)
0.611 98 Paved parking, HSG A  (E100)
0.061 98 Paved parking, HSG B  (E100)
0.219 98 Water Surface, HSG B  (E100)
5.498 30 Woods, Good, HSG A  (E100)
3.966 55 Woods, Good, HSG B  (E100)

13.010 44 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

8.610 HSG A E100
4.400 HSG B E100
0.000 HSG C
0.000 HSG D
0.000 Other

13.010 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

2.501 0.154 0.000 0.000 0.000 2.656 >75% Grass cover, Good E100
0.611 0.061 0.000 0.000 0.000 0.672 Paved parking E100
0.000 0.219 0.000 0.000 0.000 0.219 Water Surface E100
5.498 3.966 0.000 0.000 0.000 9.463 Woods, Good E100
8.610 4.400 0.000 0.000 0.000 13.010 TOTAL AREA
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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-Q

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

Runoff Area=566,699 sf   6.85% Impervious   Runoff Depth=0.27"Subcatchment E100: OVERLAND TO RIVER
   Flow Length=1,386'   Tc=16.2 min   CN=WQ   Runoff=2.07 cfs  0.292 af

   Inflow=2.07 cfs  0.292 afReach DP1: RIVER (SOUTHWEST
   Outflow=2.07 cfs  0.292 af

Total Runoff Area = 13.010 ac   Runoff Volume = 0.292 af   Average Runoff Depth = 0.27"
93.15% Pervious = 12.119 ac     6.85% Impervious = 0.891 ac
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Summary for Subcatchment E100: OVERLAND TO RIVER

Runoff = 2.07 cfs @ 12.23 hrs,  Volume= 0.292 af,  Depth= 0.27"
     Routed to Reach DP1 : RIVER (SOUTHWEST

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.10"

Area (sf) CN Description
108,958 39 >75% Grass cover, Good, HSG A
239,474 30 Woods, Good, HSG A
26,616 98 Paved parking, HSG A
6,716 61 >75% Grass cover, Good, HSG B

172,740 55 Woods, Good, HSG B
2,673 98 Paved parking, HSG B
9,522 98 Water Surface, HSG B

566,699 Weighted Average
527,888 93.15% Pervious Area
38,811 6.85% Impervious Area

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

0.3 16 0.0200 0.94 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

3.8 34 0.0250 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.7 102 0.0250 2.55 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

1.8 321 0.0350 3.01 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

9.6 913 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

16.2 1,386 Total
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Subcatchment E100: OVERLAND TO RIVER

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.10"

Runoff Area=566,699 sf
Runoff Volume=0.292 af

Runoff Depth=0.27"
Flow Length=1,386'

Tc=16.2 min
CN=WQ

2.07 cfs
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Summary for Reach DP1: RIVER (SOUTHWEST

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

Inflow Area = 13.010 ac, 6.85% Impervious,  Inflow Depth = 0.27"    for  2-Year event
Inflow = 2.07 cfs @ 12.23 hrs,  Volume= 0.292 af
Outflow = 2.07 cfs @ 12.23 hrs,  Volume= 0.292 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 DP1: RIVER (SOUTHWEST
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Inflow Area=13.010 ac
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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-Q

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

Runoff Area=566,699 sf   6.85% Impervious   Runoff Depth=0.55"Subcatchment E100: OVERLAND TO RIVER
   Flow Length=1,386'   Tc=16.2 min   CN=WQ   Runoff=4.70 cfs  0.599 af

   Inflow=4.70 cfs  0.599 afReach DP1: RIVER (SOUTHWEST
   Outflow=4.70 cfs  0.599 af

Total Runoff Area = 13.010 ac   Runoff Volume = 0.599 af   Average Runoff Depth = 0.55"
93.15% Pervious = 12.119 ac     6.85% Impervious = 0.891 ac
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Summary for Subcatchment E100: OVERLAND TO RIVER

Runoff = 4.70 cfs @ 12.24 hrs,  Volume= 0.599 af,  Depth= 0.55"
     Routed to Reach DP1 : RIVER (SOUTHWEST

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

Area (sf) CN Description
108,958 39 >75% Grass cover, Good, HSG A
239,474 30 Woods, Good, HSG A
26,616 98 Paved parking, HSG A
6,716 61 >75% Grass cover, Good, HSG B

172,740 55 Woods, Good, HSG B
2,673 98 Paved parking, HSG B
9,522 98 Water Surface, HSG B

566,699 Weighted Average
527,888 93.15% Pervious Area
38,811 6.85% Impervious Area

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

0.3 16 0.0200 0.94 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

3.8 34 0.0250 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.7 102 0.0250 2.55 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

1.8 321 0.0350 3.01 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

9.6 913 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

16.2 1,386 Total
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Subcatchment E100: OVERLAND TO RIVER

Runoff

Hydrograph

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

Runoff Area=566,699 sf
Runoff Volume=0.599 af

Runoff Depth=0.55"
Flow Length=1,386'

Tc=16.2 min
CN=WQ

4.70 cfs
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Summary for Reach DP1: RIVER (SOUTHWEST

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

Inflow Area = 13.010 ac, 6.85% Impervious,  Inflow Depth = 0.55"    for  10-Year event
Inflow = 4.70 cfs @ 12.24 hrs,  Volume= 0.599 af
Outflow = 4.70 cfs @ 12.24 hrs,  Volume= 0.599 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 DP1: RIVER (SOUTHWEST
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Inflow Area=13.010 ac
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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-Q

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

Runoff Area=566,699 sf   6.85% Impervious   Runoff Depth=0.77"Subcatchment E100: OVERLAND TO RIVER
   Flow Length=1,386'   Tc=16.2 min   CN=WQ   Runoff=6.69 cfs  0.833 af

   Inflow=6.69 cfs  0.833 afReach DP1: RIVER (SOUTHWEST
   Outflow=6.69 cfs  0.833 af

Total Runoff Area = 13.010 ac   Runoff Volume = 0.833 af   Average Runoff Depth = 0.77"
93.15% Pervious = 12.119 ac     6.85% Impervious = 0.891 ac
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Summary for Subcatchment E100: OVERLAND TO RIVER

Runoff = 6.69 cfs @ 12.24 hrs,  Volume= 0.833 af,  Depth= 0.77"
     Routed to Reach DP1 : RIVER (SOUTHWEST

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

Area (sf) CN Description
108,958 39 >75% Grass cover, Good, HSG A
239,474 30 Woods, Good, HSG A
26,616 98 Paved parking, HSG A
6,716 61 >75% Grass cover, Good, HSG B

172,740 55 Woods, Good, HSG B
2,673 98 Paved parking, HSG B
9,522 98 Water Surface, HSG B

566,699 Weighted Average
527,888 93.15% Pervious Area
38,811 6.85% Impervious Area

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

0.3 16 0.0200 0.94 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

3.8 34 0.0250 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.7 102 0.0250 2.55 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

1.8 321 0.0350 3.01 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

9.6 913 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

16.2 1,386 Total
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Subcatchment E100: OVERLAND TO RIVER

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.30"

Runoff Area=566,699 sf
Runoff Volume=0.833 af

Runoff Depth=0.77"
Flow Length=1,386'

Tc=16.2 min
CN=WQ

6.69 cfs
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Summary for Reach DP1: RIVER (SOUTHWEST

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

Inflow Area = 13.010 ac, 6.85% Impervious,  Inflow Depth = 0.77"    for  25-Year event
Inflow = 6.69 cfs @ 12.24 hrs,  Volume= 0.833 af
Outflow = 6.69 cfs @ 12.24 hrs,  Volume= 0.833 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 DP1: RIVER (SOUTHWEST
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Inflow Area=13.010 ac
6.69 cfs

6.69 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-Q

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

Runoff Area=566,699 sf   6.85% Impervious   Runoff Depth=1.18"Subcatchment E100: OVERLAND TO RIVER
   Flow Length=1,386'   Tc=16.2 min   CN=WQ   Runoff=10.36 cfs  1.280 af

   Inflow=10.36 cfs  1.280 afReach DP1: RIVER (SOUTHWEST
   Outflow=10.36 cfs  1.280 af

Total Runoff Area = 13.010 ac   Runoff Volume = 1.280 af   Average Runoff Depth = 1.18"
93.15% Pervious = 12.119 ac     6.85% Impervious = 0.891 ac
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Summary for Subcatchment E100: OVERLAND TO RIVER

Runoff = 10.36 cfs @ 12.24 hrs,  Volume= 1.280 af,  Depth= 1.18"
     Routed to Reach DP1 : RIVER (SOUTHWEST

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

Area (sf) CN Description
108,958 39 >75% Grass cover, Good, HSG A
239,474 30 Woods, Good, HSG A
26,616 98 Paved parking, HSG A
6,716 61 >75% Grass cover, Good, HSG B

172,740 55 Woods, Good, HSG B
2,673 98 Paved parking, HSG B
9,522 98 Water Surface, HSG B

566,699 Weighted Average
527,888 93.15% Pervious Area
38,811 6.85% Impervious Area

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

0.3 16 0.0200 0.94 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

3.8 34 0.0250 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.7 102 0.0250 2.55 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

1.8 321 0.0350 3.01 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

9.6 913 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

16.2 1,386 Total
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Subcatchment E100: OVERLAND TO RIVER

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=566,699 sf

Runoff Volume=1.280 af
Runoff Depth=1.18"
Flow Length=1,386'

Tc=16.2 min
CN=WQ

10.36 cfs
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Summary for Reach DP1: RIVER (SOUTHWEST

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

Inflow Area = 13.010 ac, 6.85% Impervious,  Inflow Depth = 1.18"    for  100-Year event
Inflow = 10.36 cfs @ 12.24 hrs,  Volume= 1.280 af
Outflow = 10.36 cfs @ 12.24 hrs,  Volume= 1.280 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 DP1: RIVER (SOUTHWEST
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Inflow Area=13.010 ac
10.36 cfs

10.36 cfs
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Routing Diagram for 3136-HEI Post-R1
Prepared by Hannigan Engineering Inc,  Printed 10/30/2023
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Subcat Reach Pond Link
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Project Notes

Rainfall events imported from "TP-40-Rain.txt" for 444 MA Middlesex
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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 3.10 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)

2.217 39 >75% Grass cover, Good, HSG A  (P100, P101, P102, P103, P104)
0.154 61 >75% Grass cover, Good, HSG B  (P100)
0.305 76 Gravel roads, HSG A  (P102, P104)
2.459 96 Gravel surface, HSG A  (P101, P102, P104, P105, P106)
1.513 98 Paved parking, HSG A  (P100, P101, P102, P103, P104, P105, P106)
0.061 98 Paved parking, HSG B  (P100)
0.219 98 Water Surface, HSG B  (P100)
2.116 30 Woods, Good, HSG A  (P100)
3.966 55 Woods, Good, HSG B  (P100)

13.010 62 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

8.610 HSG A P100, P101, P102, P103, P104, P105, P106
4.400 HSG B P100
0.000 HSG C
0.000 HSG D
0.000 Other

13.010 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

2.217 0.154 0.000 0.000 0.000 2.371 >75% Grass cover, Good P100, P101, P102, P103, P104
0.305 0.000 0.000 0.000 0.000 0.305 Gravel roads P102, P104
2.459 0.000 0.000 0.000 0.000 2.459 Gravel surface P101, P102, P104, P105, P106
1.513 0.061 0.000 0.000 0.000 1.574 Paved parking P100, P101, P102, P103, P104, P105, 

P106
0.000 0.219 0.000 0.000 0.000 0.219 Water Surface P100
2.116 3.966 0.000 0.000 0.000 6.082 Woods, Good P100
8.610 4.400 0.000 0.000 0.000 13.010 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)

Node
Name

1 DCB1 206.65 205.60 104.0 0.0101 0.013 0.0 12.0 0.0 TO DMH#1
2 DCB2 206.65 205.60 16.0 0.0656 0.013 0.0 12.0 0.0 TO DMH#1
3 DCB3 206.50 204.40 74.0 0.0284 0.013 0.0 12.0 0.0 TO DMH#2
4 DCB4 205.20 202.50 210.0 0.0129 0.011 0.0 15.0 0.0 TO INFIL BASIN#1
5 DMH1 205.50 204.60 92.0 0.0098 0.013 0.0 12.0 0.0 TO DMH#2
6 DMH2 204.60 202.50 130.0 0.0162 0.013 0.0 12.0 0.0 TO INFIL BASIN#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-Q

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

Runoff Area=373,692 sf   8.68% Impervious   Runoff Depth=0.36"Subcatchment P100: OVERLAND TO RIVER
   Flow Length=1,386'   Tc=16.2 min   CN=WQ   Runoff=1.75 cfs  0.256 af

Runoff Area=10,350 sf   70.45% Impervious   Runoff Depth=2.12"Subcatchment P101: TO DCB#1
   Flow Length=125'   Tc=5.0 min   CN=WQ   Runoff=0.53 cfs  0.042 af

Runoff Area=9,735 sf   77.81% Impervious   Runoff Depth=2.49"Subcatchment P102: TO DCB#2
   Flow Length=120'   Tc=5.0 min   CN=WQ   Runoff=0.59 cfs  0.046 af

Runoff Area=16,853 sf   81.69% Impervious   Runoff Depth=2.34"Subcatchment P103: TO DCB#3
   Flow Length=156'   Tc=5.0 min   CN=WQ   Runoff=0.96 cfs  0.076 af

Runoff Area=46,544 sf   10.77% Impervious   Runoff Depth=1.09"Subcatchment P104: TO INFIL BASIN
   Flow Length=145'   Tc=5.0 min   CN=WQ   Runoff=1.27 cfs  0.097 af

Runoff Area=44,672 sf   0.87% Impervious   Runoff Depth=2.65"Subcatchment P105: TO SWALE
   Flow Length=265'   Tc=5.0 min   CN=WQ   Runoff=2.99 cfs  0.227 af

Runoff Area=64,868 sf   17.93% Impervious   Runoff Depth=2.69"Subcatchment P106: TO DCB#4
   Flow Length=302'   Slope=0.0050 '/'   Tc=5.0 min   CN=WQ   Runoff=4.37 cfs  0.334 af

Avg. Flow Depth=0.26'   Max Vel=3.24 fps   Inflow=0.53 cfs  0.042 afReach DCB1: TO DMH#1
12.0"  Round Pipe   n=0.013   L=104.0'   S=0.0101 '/'   Capacity=3.58 cfs   Outflow=0.52 cfs  0.042 af

Avg. Flow Depth=0.17'   Max Vel=6.48 fps   Inflow=0.59 cfs  0.046 afReach DCB2: TO DMH#1
12.0"  Round Pipe   n=0.013   L=16.0'   S=0.0656 '/'   Capacity=9.13 cfs   Outflow=0.59 cfs  0.046 af

Avg. Flow Depth=0.27'   Max Vel=5.53 fps   Inflow=0.96 cfs  0.076 afReach DCB3: TO DMH#2
12.0"  Round Pipe   n=0.013   L=74.0'   S=0.0284 '/'   Capacity=6.00 cfs   Outflow=0.94 cfs  0.076 af

Avg. Flow Depth=0.63'   Max Vel=7.03 fps   Inflow=4.37 cfs  0.334 afReach DCB4: TO INFIL BASIN#1
15.0"  Round Pipe   n=0.011   L=210.0'   S=0.0129 '/'   Capacity=8.66 cfs   Outflow=4.26 cfs  0.334 af

Avg. Flow Depth=0.38'   Max Vel=3.96 fps   Inflow=1.10 cfs  0.088 afReach DMH1: TO DMH#2
12.0"  Round Pipe   n=0.013   L=92.0'   S=0.0098 '/'   Capacity=3.52 cfs   Outflow=1.09 cfs  0.088 af

Avg. Flow Depth=0.47'   Max Vel=5.60 fps   Inflow=2.02 cfs  0.164 afReach DMH2: TO INFIL BASIN#1
12.0"  Round Pipe   n=0.013   L=130.0'   S=0.0162 '/'   Capacity=4.53 cfs   Outflow=1.99 cfs  0.164 af

   Inflow=1.75 cfs  0.256 afReach DP1: RIVER (SOUTHWEST
   Outflow=1.75 cfs  0.256 af

Avg. Flow Depth=0.32'   Max Vel=1.79 fps   Inflow=2.99 cfs  0.227 afReach SW1: TO INFIL BASIN#1
n=0.040   L=255.0'   S=0.0137 '/'   Capacity=98.37 cfs   Outflow=2.78 cfs  0.227 af

Peak Elev=204.61'  Storage=11,458 cf   Inflow=9.97 cfs  0.821 afPond IB1: INFILTRATION BASIN
   Discarded=1.82 cfs  0.821 af   Secondary=0.00 cfs  0.000 af   Outflow=1.82 cfs  0.821 af
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Total Runoff Area = 13.010 ac   Runoff Volume = 1.078 af   Average Runoff Depth = 0.99"
86.22% Pervious = 11.217 ac     13.78% Impervious = 1.793 ac
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Summary for Subcatchment P100: OVERLAND TO RIVER

Runoff = 1.75 cfs @ 12.23 hrs,  Volume= 0.256 af,  Depth= 0.36"
     Routed to Reach DP1 : RIVER (SOUTHWEST

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.10"

Area (sf) CN Description
69,627 39 >75% Grass cover, Good, HSG A
92,181 30 Woods, Good, HSG A
20,233 98 Paved parking, HSG A
6,716 61 >75% Grass cover, Good, HSG B

172,740 55 Woods, Good, HSG B
2,673 98 Paved parking, HSG B
9,522 98 Water Surface, HSG B

373,692 Weighted Average
341,264 91.32% Pervious Area
32,428 8.68% Impervious Area

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

0.3 16 0.0200 0.94 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

3.8 34 0.0250 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.7 102 0.0250 2.55 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

1.8 321 0.0350 3.01 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

9.6 913 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

16.2 1,386 Total
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Subcatchment P100: OVERLAND TO RIVER

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.10"

Runoff Area=373,692 sf
Runoff Volume=0.256 af

Runoff Depth=0.36"
Flow Length=1,386'

Tc=16.2 min
CN=WQ

1.75 cfs
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Summary for Subcatchment P101: TO DCB#1

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

Runoff = 0.53 cfs @ 12.07 hrs,  Volume= 0.042 af,  Depth= 2.12"
     Routed to Reach DCB1 : TO DMH#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.10"

Area (sf) CN Description
2,688 39 >75% Grass cover, Good, HSG A
7,292 98 Paved parking, HSG A

370 96 Gravel surface, HSG A
10,350 Weighted Average
3,058 29.55% Pervious Area
7,292 70.45% Impervious Area

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

0.2 25 0.0830 1.81 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.1 25 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.5 75 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.8 125 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P101: TO DCB#1

Runoff

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

Type III 24-hr
2-Year Rainfall=3.10"

Runoff Area=10,350 sf
Runoff Volume=0.042 af

Runoff Depth=2.12"
Flow Length=125'

Tc=5.0 min
CN=WQ

0.53 cfs
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Summary for Subcatchment P102: TO DCB#2

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

Runoff = 0.59 cfs @ 12.07 hrs,  Volume= 0.046 af,  Depth= 2.49"
     Routed to Reach DCB2 : TO DMH#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.10"

Area (sf) CN Description
272 39 >75% Grass cover, Good, HSG A

7,575 98 Paved parking, HSG A
327 96 Gravel surface, HSG A

1,561 76 Gravel roads, HSG A
9,735 Weighted Average
2,160 22.19% Pervious Area
7,575 77.81% Impervious Area

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

2.3 21 0.0350 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.5 29 0.0200 1.06 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.4 70 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.2 120 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P102: TO DCB#2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.10"
Runoff Area=9,735 sf

Runoff Volume=0.046 af
Runoff Depth=2.49"

Flow Length=120'
Tc=5.0 min

CN=WQ

0.59 cfs
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Summary for Subcatchment P103: TO DCB#3

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

Runoff = 0.96 cfs @ 12.07 hrs,  Volume= 0.076 af,  Depth= 2.34"
     Routed to Reach DCB3 : TO DMH#2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.10"

Area (sf) CN Description
3,086 39 >75% Grass cover, Good, HSG A

13,767 98 Paved parking, HSG A
16,853 Weighted Average
3,086 18.31% Pervious Area

13,767 81.69% Impervious Area

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

2.3 21 0.0350 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.5 29 0.0200 1.06 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.6 106 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.4 156 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P103: TO DCB#3

Runoff

Hydrograph
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Type III 24-hr
2-Year Rainfall=3.10"

Runoff Area=16,853 sf
Runoff Volume=0.076 af

Runoff Depth=2.34"
Flow Length=156'

Tc=5.0 min
CN=WQ

0.96 cfs



Type III 24-hr  2-Year Rainfall=3.10"3136-HEI Post-R1
  Printed  10/30/2023Prepared by Hannigan Engineering Inc

Page 17HydroCAD® 10.20-3c  s/n 00840  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment P104: TO INFIL BASIN

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

Runoff = 1.27 cfs @ 12.07 hrs,  Volume= 0.097 af,  Depth= 1.09"
     Routed to Pond IB1 : INFILTRATION BASIN

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.10"

Area (sf) CN Description
20,908 39 >75% Grass cover, Good, HSG A
8,891 96 Gravel surface, HSG A

11,733 76 Gravel roads, HSG A
5,012 98 Paved parking, HSG A

46,544 Weighted Average
41,532 89.23% Pervious Area
5,012 10.77% Impervious Area

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

0.7 50 0.0200 1.18 Sheet Flow, gravel
Smooth surfaces   n= 0.011   P2= 3.10"

0.5 67 0.0200 2.28 Shallow Concentrated Flow, gravel
Unpaved   Kv= 16.1 fps

0.1 28 0.3300 9.25 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.3 145 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P104: TO INFIL BASIN

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.10"

Runoff Area=46,544 sf
Runoff Volume=0.097 af

Runoff Depth=1.09"
Flow Length=145'

Tc=5.0 min
CN=WQ

1.27 cfs
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Summary for Subcatchment P105: TO SWALE

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

Runoff = 2.99 cfs @ 12.07 hrs,  Volume= 0.227 af,  Depth= 2.65"
     Routed to Reach SW1 : TO INFIL BASIN#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.10"

Area (sf) CN Description
387 98 Paved parking, HSG A

7,218 96 Gravel surface, HSG A
37,067 96 Gravel surface, HSG A
44,672 Weighted Average
44,285 99.13% Pervious Area

387 0.87% Impervious Area

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

0.1 22 0.5000 3.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.7 23 0.0050 0.58 Sheet Flow, gravel
Smooth surfaces   n= 0.011   P2= 3.10"

3.2 220 0.0050 1.14 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

4.0 265 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P105: TO SWALE

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
2-Year Rainfall=3.10"

Runoff Area=44,672 sf
Runoff Volume=0.227 af

Runoff Depth=2.65"
Flow Length=265'

Tc=5.0 min
CN=WQ

2.99 cfs
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Summary for Subcatchment P106: TO DCB#4

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

Runoff = 4.37 cfs @ 12.07 hrs,  Volume= 0.334 af,  Depth= 2.69"
     Routed to Reach DCB4 : TO INFIL BASIN#1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=3.10"

Area (sf) CN Description
11,628 98 Paved parking, HSG A
6,496 96 Gravel surface, HSG A

46,744 96 Gravel surface, HSG A
64,868 Weighted Average
53,240 82.07% Pervious Area
11,628 17.93% Impervious Area

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

1.2 50 0.0050 0.68 Sheet Flow, GRAVEL
Smooth surfaces   n= 0.011   P2= 3.10"

3.7 252 0.0050 1.14 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

4.9 302 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P106: TO DCB#4

Runoff

Hydrograph
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Type III 24-hr
2-Year Rainfall=3.10"

Runoff Area=64,868 sf
Runoff Volume=0.334 af

Runoff Depth=2.69"
Flow Length=302'

Slope=0.0050 '/'
Tc=5.0 min

CN=WQ

4.37 cfs
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Summary for Reach DCB1: TO DMH#1

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.238 ac, 70.45% Impervious,  Inflow Depth = 2.12"    for  2-Year event
Inflow = 0.53 cfs @ 12.07 hrs,  Volume= 0.042 af
Outflow = 0.52 cfs @ 12.09 hrs,  Volume= 0.042 af,  Atten= 3%,  Lag= 1.1 min
     Routed to Reach DMH1 : TO DMH#2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.24 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 1.06 fps,  Avg. Travel Time= 1.6 min

Peak Storage= 17 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= 3.58 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 104.0'   Slope= 0.0101 '/'
Inlet Invert= 206.65',  Outlet Invert= 205.60'
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Reach DCB1: TO DMH#1

Inflow
Outflow

Hydrograph
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Inflow Area=0.238 ac
Avg. Flow Depth=0.26'

Max Vel=3.24 fps
12.0"

Round Pipe
n=0.013
L=104.0'

S=0.0101 '/'
Capacity=3.58 cfs

0.53 cfs

0.52 cfs
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Summary for Reach DCB2: TO DMH#1

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.223 ac, 77.81% Impervious,  Inflow Depth = 2.49"    for  2-Year event
Inflow = 0.59 cfs @ 12.07 hrs,  Volume= 0.046 af
Outflow = 0.59 cfs @ 12.07 hrs,  Volume= 0.046 af,  Atten= 0%,  Lag= 0.1 min
     Routed to Reach DMH1 : TO DMH#2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.48 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.13 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 1 cf @ 12.07 hrs
Average Depth at Peak Storage= 0.17' , Surface Width= 0.76'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 9.13 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 16.0'   Slope= 0.0656 '/'
Inlet Invert= 206.65',  Outlet Invert= 205.60'
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Reach DCB2: TO DMH#1
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Summary for Reach DCB3: TO DMH#2

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.387 ac, 81.69% Impervious,  Inflow Depth = 2.34"    for  2-Year event
Inflow = 0.96 cfs @ 12.07 hrs,  Volume= 0.076 af
Outflow = 0.94 cfs @ 12.08 hrs,  Volume= 0.076 af,  Atten= 2%,  Lag= 0.5 min
     Routed to Reach DMH2 : TO INFIL BASIN#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.53 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.82 fps,  Avg. Travel Time= 0.7 min

Peak Storage= 13 cf @ 12.07 hrs
Average Depth at Peak Storage= 0.27' , Surface Width= 0.89'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 6.00 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 74.0'   Slope= 0.0284 '/'
Inlet Invert= 206.50',  Outlet Invert= 204.40'
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Reach DCB3: TO DMH#2
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Inflow Area=0.387 ac
Avg. Flow Depth=0.27'
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Round Pipe
n=0.013
L=74.0'

S=0.0284 '/'
Capacity=6.00 cfs
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Summary for Reach DCB4: TO INFIL BASIN#1

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 1.489 ac, 17.93% Impervious,  Inflow Depth = 2.69"    for  2-Year event
Inflow = 4.37 cfs @ 12.07 hrs,  Volume= 0.334 af
Outflow = 4.26 cfs @ 12.09 hrs,  Volume= 0.334 af,  Atten= 2%,  Lag= 1.1 min
     Routed to Pond IB1 : INFILTRATION BASIN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.03 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 2.27 fps,  Avg. Travel Time= 1.5 min

Peak Storage= 129 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.63' , Surface Width= 1.25'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 8.66 cfs

15.0"  Round Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 210.0'   Slope= 0.0129 '/'
Inlet Invert= 205.20',  Outlet Invert= 202.50'
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Reach DCB4: TO INFIL BASIN#1

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

4

3

2

1

0

Inflow Area=1.489 ac
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Max Vel=7.03 fps
15.0"

Round Pipe
n=0.011
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Summary for Reach DMH1: TO DMH#2

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach DCB1 OUTLET depth by 0.03' @ 12.10 hrs
[62] Hint: Exceeded Reach DCB2 OUTLET depth by 0.11' @ 12.10 hrs

Inflow Area = 0.461 ac, 74.02% Impervious,  Inflow Depth = 2.30"    for  2-Year event
Inflow = 1.10 cfs @ 12.08 hrs,  Volume= 0.088 af
Outflow = 1.09 cfs @ 12.09 hrs,  Volume= 0.088 af,  Atten= 1%,  Lag= 0.7 min
     Routed to Reach DMH2 : TO INFIL BASIN#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.96 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 1.30 fps,  Avg. Travel Time= 1.2 min

Peak Storage= 26 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.38' , Surface Width= 0.97'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.52 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 92.0'   Slope= 0.0098 '/'
Inlet Invert= 205.50',  Outlet Invert= 204.60'
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Reach DMH1: TO DMH#2
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Summary for Reach DMH2: TO INFIL BASIN#1

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach DCB3 OUTLET depth by 0.40' @ 12.10 hrs
[62] Hint: Exceeded Reach DMH1 OUTLET depth by 0.09' @ 12.10 hrs

Inflow Area = 0.848 ac, 77.52% Impervious,  Inflow Depth = 2.32"    for  2-Year event
Inflow = 2.02 cfs @ 12.09 hrs,  Volume= 0.164 af
Outflow = 1.99 cfs @ 12.10 hrs,  Volume= 0.164 af,  Atten= 1%,  Lag= 0.6 min
     Routed to Pond IB1 : INFILTRATION BASIN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.60 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 1.87 fps,  Avg. Travel Time= 1.2 min

Peak Storage= 47 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.47' , Surface Width= 1.00'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.53 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 130.0'   Slope= 0.0162 '/'
Inlet Invert= 204.60',  Outlet Invert= 202.50'
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Reach DMH2: TO INFIL BASIN#1
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Summary for Reach DP1: RIVER (SOUTHWEST

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

Inflow Area = 8.579 ac, 8.68% Impervious,  Inflow Depth = 0.36"    for  2-Year event
Inflow = 1.75 cfs @ 12.23 hrs,  Volume= 0.256 af
Outflow = 1.75 cfs @ 12.23 hrs,  Volume= 0.256 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 DP1: RIVER (SOUTHWEST
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Summary for Reach SW1: TO INFIL BASIN#1

Inflow Area = 1.026 ac, 0.87% Impervious,  Inflow Depth = 2.65"    for  2-Year event
Inflow = 2.99 cfs @ 12.07 hrs,  Volume= 0.227 af
Outflow = 2.78 cfs @ 12.14 hrs,  Volume= 0.227 af,  Atten= 7%,  Lag= 4.4 min
     Routed to Pond IB1 : INFILTRATION BASIN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.79 fps,  Min. Travel Time= 2.4 min
Avg. Velocity = 0.48 fps,  Avg. Travel Time= 8.8 min

Peak Storage= 406 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.32' , Surface Width= 5.93'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 98.37 cfs

4.00'  x  2.00'  deep channel,  n= 0.040  Earth, cobble bottom, clean sides
Side Slope Z-value= 3.0 '/'   Top Width= 16.00'
Length= 255.0'   Slope= 0.0137 '/'
Inlet Invert= 208.00',  Outlet Invert= 204.50'

‡

Reach SW1: TO INFIL BASIN#1
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Summary for Pond IB1: INFILTRATION BASIN

[62] Hint: Exceeded Reach DCB4 OUTLET depth by 1.90' @ 12.65 hrs
[62] Hint: Exceeded Reach DMH2 OUTLET depth by 1.94' @ 12.65 hrs
[61] Hint: Exceeded Reach SW1 outlet invert by 0.11' @ 12.55 hrs

Inflow Area = 4.431 ac, 23.66% Impervious,  Inflow Depth = 2.22"    for  2-Year event
Inflow = 9.97 cfs @ 12.10 hrs,  Volume= 0.821 af
Outflow = 1.82 cfs @ 12.57 hrs,  Volume= 0.821 af,  Atten= 82%,  Lag= 28.3 min
Discarded = 1.82 cfs @ 12.57 hrs,  Volume= 0.821 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach DP1 : RIVER (SOUTHWEST

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 204.61' @ 12.57 hrs   Surf.Area= 7,239 sf   Storage= 11,458 cf

Plug-Flow detention time= 52.0 min calculated for 0.820 af (100% of inflow)
Center-of-Mass det. time= 51.9 min ( 826.6 - 774.7 )

Volume Invert Avail.Storage Storage Description
#1 202.50' 64,106 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

202.50 3,998 0 0
203.00 4,458 2,114 2,114
204.00 6,067 5,263 7,377
206.00 9,887 15,954 23,331
208.00 15,259 25,146 48,477
209.00 16,000 15,630 64,106

Device Routing     Invert Outlet Devices
#1 Discarded 202.50' 8.270 in/hr Exfiltration over Surface area   Conductivity to Groundwater Elevation = 197.70'   
#2 Secondary 208.00' 10.0' long  + 3.0 '/' SideZ  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Discarded OutFlow  Max=1.82 cfs @ 12.57 hrs  HW=204.61'   (Free Discharge)
1=Exfiltration  ( Controls 1.82 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=202.50'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



Type III 24-hr  2-Year Rainfall=3.10"3136-HEI Post-R1
  Printed  10/30/2023Prepared by Hannigan Engineering Inc

Page 37HydroCAD® 10.20-3c  s/n 00840  © 2023 HydroCAD Software Solutions LLC

Pond IB1: INFILTRATION BASIN
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Inflow Area=4.431 ac
Peak Elev=204.61'
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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-Q

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

Runoff Area=373,692 sf   8.68% Impervious   Runoff Depth=0.75"Subcatchment P100: OVERLAND TO RIVER
   Flow Length=1,386'   Tc=16.2 min   CN=WQ   Runoff=4.24 cfs  0.538 af

Runoff Area=10,350 sf   70.45% Impervious   Runoff Depth=3.18"Subcatchment P101: TO DCB#1
   Flow Length=125'   Tc=5.0 min   CN=WQ   Runoff=0.78 cfs  0.063 af

Runoff Area=9,735 sf   77.81% Impervious   Runoff Depth=3.80"Subcatchment P102: TO DCB#2
   Flow Length=120'   Tc=5.0 min   CN=WQ   Runoff=0.89 cfs  0.071 af

Runoff Area=16,853 sf   81.69% Impervious   Runoff Depth=3.50"Subcatchment P103: TO DCB#3
   Flow Length=156'   Tc=5.0 min   CN=WQ   Runoff=1.40 cfs  0.113 af

Runoff Area=46,544 sf   10.77% Impervious   Runoff Depth=1.82"Subcatchment P104: TO INFIL BASIN
   Flow Length=145'   Tc=5.0 min   CN=WQ   Runoff=2.07 cfs  0.162 af

Runoff Area=44,672 sf   0.87% Impervious   Runoff Depth=4.04"Subcatchment P105: TO SWALE
   Flow Length=265'   Tc=5.0 min   CN=WQ   Runoff=4.45 cfs  0.345 af

Runoff Area=64,868 sf   17.93% Impervious   Runoff Depth=4.08"Subcatchment P106: TO DCB#4
   Flow Length=302'   Slope=0.0050 '/'   Tc=5.0 min   CN=WQ   Runoff=6.48 cfs  0.506 af

Avg. Flow Depth=0.32'   Max Vel=3.61 fps   Inflow=0.78 cfs  0.063 afReach DCB1: TO DMH#1
12.0"  Round Pipe   n=0.013   L=104.0'   S=0.0101 '/'   Capacity=3.58 cfs   Outflow=0.76 cfs  0.063 af

Avg. Flow Depth=0.21'   Max Vel=7.32 fps   Inflow=0.89 cfs  0.071 afReach DCB2: TO DMH#1
12.0"  Round Pipe   n=0.013   L=16.0'   S=0.0656 '/'   Capacity=9.13 cfs   Outflow=0.89 cfs  0.071 af

Avg. Flow Depth=0.33'   Max Vel=6.17 fps   Inflow=1.40 cfs  0.113 afReach DCB3: TO DMH#2
12.0"  Round Pipe   n=0.013   L=74.0'   S=0.0284 '/'   Capacity=6.00 cfs   Outflow=1.38 cfs  0.113 af

Avg. Flow Depth=0.80'   Max Vel=7.70 fps   Inflow=6.48 cfs  0.506 afReach DCB4: TO INFIL BASIN#1
15.0"  Round Pipe   n=0.011   L=210.0'   S=0.0129 '/'   Capacity=8.66 cfs   Outflow=6.33 cfs  0.506 af

Avg. Flow Depth=0.48'   Max Vel=4.39 fps   Inflow=1.64 cfs  0.134 afReach DMH1: TO DMH#2
12.0"  Round Pipe   n=0.013   L=92.0'   S=0.0098 '/'   Capacity=3.52 cfs   Outflow=1.62 cfs  0.134 af

Avg. Flow Depth=0.59'   Max Vel=6.16 fps   Inflow=2.99 cfs  0.247 afReach DMH2: TO INFIL BASIN#1
12.0"  Round Pipe   n=0.013   L=130.0'   S=0.0162 '/'   Capacity=4.53 cfs   Outflow=2.95 cfs  0.247 af

   Inflow=4.24 cfs  0.538 afReach DP1: RIVER (SOUTHWEST
   Outflow=4.24 cfs  0.538 af

Avg. Flow Depth=0.40'   Max Vel=2.04 fps   Inflow=4.45 cfs  0.345 afReach SW1: TO INFIL BASIN#1
n=0.040   L=255.0'   S=0.0137 '/'   Capacity=98.37 cfs   Outflow=4.12 cfs  0.345 af

Peak Elev=205.56'  Storage=19,146 cf   Inflow=15.08 cfs  1.259 afPond IB1: INFILTRATION BASIN
   Discarded=2.44 cfs  1.259 af   Secondary=0.00 cfs  0.000 af   Outflow=2.44 cfs  1.259 af
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Total Runoff Area = 13.010 ac   Runoff Volume = 1.798 af   Average Runoff Depth = 1.66"
86.22% Pervious = 11.217 ac     13.78% Impervious = 1.793 ac
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Summary for Subcatchment P100: OVERLAND TO RIVER

Runoff = 4.24 cfs @ 12.25 hrs,  Volume= 0.538 af,  Depth= 0.75"
     Routed to Reach DP1 : RIVER (SOUTHWEST

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

Area (sf) CN Description
69,627 39 >75% Grass cover, Good, HSG A
92,181 30 Woods, Good, HSG A
20,233 98 Paved parking, HSG A
6,716 61 >75% Grass cover, Good, HSG B

172,740 55 Woods, Good, HSG B
2,673 98 Paved parking, HSG B
9,522 98 Water Surface, HSG B

373,692 Weighted Average
341,264 91.32% Pervious Area
32,428 8.68% Impervious Area

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

0.3 16 0.0200 0.94 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

3.8 34 0.0250 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.7 102 0.0250 2.55 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

1.8 321 0.0350 3.01 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

9.6 913 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

16.2 1,386 Total
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Subcatchment P100: OVERLAND TO RIVER
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Runoff Area=373,692 sf
Runoff Volume=0.538 af

Runoff Depth=0.75"
Flow Length=1,386'

Tc=16.2 min
CN=WQ
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Summary for Subcatchment P101: TO DCB#1

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

Runoff = 0.78 cfs @ 12.07 hrs,  Volume= 0.063 af,  Depth= 3.18"
     Routed to Reach DCB1 : TO DMH#1

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

Area (sf) CN Description
2,688 39 >75% Grass cover, Good, HSG A
7,292 98 Paved parking, HSG A

370 96 Gravel surface, HSG A
10,350 Weighted Average
3,058 29.55% Pervious Area
7,292 70.45% Impervious Area

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

0.2 25 0.0830 1.81 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.1 25 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.5 75 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.8 125 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P101: TO DCB#1
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Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=10,350 sf

Runoff Volume=0.063 af
Runoff Depth=3.18"

Flow Length=125'
Tc=5.0 min

CN=WQ

0.78 cfs
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Summary for Subcatchment P102: TO DCB#2

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

Runoff = 0.89 cfs @ 12.07 hrs,  Volume= 0.071 af,  Depth= 3.80"
     Routed to Reach DCB2 : TO DMH#1

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

Area (sf) CN Description
272 39 >75% Grass cover, Good, HSG A

7,575 98 Paved parking, HSG A
327 96 Gravel surface, HSG A

1,561 76 Gravel roads, HSG A
9,735 Weighted Average
2,160 22.19% Pervious Area
7,575 77.81% Impervious Area

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

2.3 21 0.0350 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.5 29 0.0200 1.06 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.4 70 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.2 120 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P102: TO DCB#2
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Type III 24-hr
10-Year Rainfall=4.50"

Runoff Area=9,735 sf
Runoff Volume=0.071 af

Runoff Depth=3.80"
Flow Length=120'

Tc=5.0 min
CN=WQ

0.89 cfs
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Summary for Subcatchment P103: TO DCB#3

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

Runoff = 1.40 cfs @ 12.07 hrs,  Volume= 0.113 af,  Depth= 3.50"
     Routed to Reach DCB3 : TO DMH#2

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

Area (sf) CN Description
3,086 39 >75% Grass cover, Good, HSG A

13,767 98 Paved parking, HSG A
16,853 Weighted Average
3,086 18.31% Pervious Area

13,767 81.69% Impervious Area

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

2.3 21 0.0350 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.5 29 0.0200 1.06 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.6 106 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.4 156 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P103: TO DCB#3
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Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=16,853 sf

Runoff Volume=0.113 af
Runoff Depth=3.50"

Flow Length=156'
Tc=5.0 min

CN=WQ

1.40 cfs
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Summary for Subcatchment P104: TO INFIL BASIN

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

Runoff = 2.07 cfs @ 12.07 hrs,  Volume= 0.162 af,  Depth= 1.82"
     Routed to Pond IB1 : INFILTRATION BASIN

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

Area (sf) CN Description
20,908 39 >75% Grass cover, Good, HSG A
8,891 96 Gravel surface, HSG A

11,733 76 Gravel roads, HSG A
5,012 98 Paved parking, HSG A

46,544 Weighted Average
41,532 89.23% Pervious Area
5,012 10.77% Impervious Area

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

0.7 50 0.0200 1.18 Sheet Flow, gravel
Smooth surfaces   n= 0.011   P2= 3.10"

0.5 67 0.0200 2.28 Shallow Concentrated Flow, gravel
Unpaved   Kv= 16.1 fps

0.1 28 0.3300 9.25 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.3 145 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P104: TO INFIL BASIN

Runoff

Hydrograph
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Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=46,544 sf

Runoff Volume=0.162 af
Runoff Depth=1.82"

Flow Length=145'
Tc=5.0 min

CN=WQ

2.07 cfs
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Summary for Subcatchment P105: TO SWALE

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

Runoff = 4.45 cfs @ 12.07 hrs,  Volume= 0.345 af,  Depth= 4.04"
     Routed to Reach SW1 : TO INFIL BASIN#1

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

Area (sf) CN Description
387 98 Paved parking, HSG A

7,218 96 Gravel surface, HSG A
37,067 96 Gravel surface, HSG A
44,672 Weighted Average
44,285 99.13% Pervious Area

387 0.87% Impervious Area

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

0.1 22 0.5000 3.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.7 23 0.0050 0.58 Sheet Flow, gravel
Smooth surfaces   n= 0.011   P2= 3.10"

3.2 220 0.0050 1.14 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

4.0 265 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P105: TO SWALE

Runoff
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Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=44,672 sf

Runoff Volume=0.345 af
Runoff Depth=4.04"

Flow Length=265'
Tc=5.0 min

CN=WQ

4.45 cfs
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Summary for Subcatchment P106: TO DCB#4

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

Runoff = 6.48 cfs @ 12.07 hrs,  Volume= 0.506 af,  Depth= 4.08"
     Routed to Reach DCB4 : TO INFIL BASIN#1

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

Area (sf) CN Description
11,628 98 Paved parking, HSG A
6,496 96 Gravel surface, HSG A

46,744 96 Gravel surface, HSG A
64,868 Weighted Average
53,240 82.07% Pervious Area
11,628 17.93% Impervious Area

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

1.2 50 0.0050 0.68 Sheet Flow, GRAVEL
Smooth surfaces   n= 0.011   P2= 3.10"

3.7 252 0.0050 1.14 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

4.9 302 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P106: TO DCB#4
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Type III 24-hr
10-Year Rainfall=4.50"
Runoff Area=64,868 sf

Runoff Volume=0.506 af
Runoff Depth=4.08"

Flow Length=302'
Slope=0.0050 '/'

Tc=5.0 min
CN=WQ

6.48 cfs
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Summary for Reach DCB1: TO DMH#1

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.238 ac, 70.45% Impervious,  Inflow Depth = 3.18"    for  10-Year event
Inflow = 0.78 cfs @ 12.07 hrs,  Volume= 0.063 af
Outflow = 0.76 cfs @ 12.09 hrs,  Volume= 0.063 af,  Atten= 2%,  Lag= 1.0 min
     Routed to Reach DMH1 : TO DMH#2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.61 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 1.20 fps,  Avg. Travel Time= 1.4 min

Peak Storage= 22 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.32' , Surface Width= 0.93'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.58 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 104.0'   Slope= 0.0101 '/'
Inlet Invert= 206.65',  Outlet Invert= 205.60'
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Reach DCB1: TO DMH#1
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Inflow Area=0.238 ac
Avg. Flow Depth=0.32'

Max Vel=3.61 fps
12.0"

Round Pipe
n=0.013
L=104.0'

S=0.0101 '/'
Capacity=3.58 cfs

0.78 cfs

0.76 cfs
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Summary for Reach DCB2: TO DMH#1

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.223 ac, 77.81% Impervious,  Inflow Depth = 3.80"    for  10-Year event
Inflow = 0.89 cfs @ 12.07 hrs,  Volume= 0.071 af
Outflow = 0.89 cfs @ 12.07 hrs,  Volume= 0.071 af,  Atten= 0%,  Lag= 0.1 min
     Routed to Reach DMH1 : TO DMH#2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.32 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.40 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 2 cf @ 12.07 hrs
Average Depth at Peak Storage= 0.21' , Surface Width= 0.82'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 9.13 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 16.0'   Slope= 0.0656 '/'
Inlet Invert= 206.65',  Outlet Invert= 205.60'
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Reach DCB2: TO DMH#1
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Inflow Area=0.223 ac
Avg. Flow Depth=0.21'

Max Vel=7.32 fps
12.0"

Round Pipe
n=0.013
L=16.0'

S=0.0656 '/'
Capacity=9.13 cfs

0.89 cfs

0.89 cfs
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Summary for Reach DCB3: TO DMH#2

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.387 ac, 81.69% Impervious,  Inflow Depth = 3.50"    for  10-Year event
Inflow = 1.40 cfs @ 12.07 hrs,  Volume= 0.113 af
Outflow = 1.38 cfs @ 12.08 hrs,  Volume= 0.113 af,  Atten= 2%,  Lag= 0.4 min
     Routed to Reach DMH2 : TO INFIL BASIN#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.17 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.06 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 17 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= 6.00 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 74.0'   Slope= 0.0284 '/'
Inlet Invert= 206.50',  Outlet Invert= 204.40'
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Reach DCB3: TO DMH#2
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Inflow Area=0.387 ac
Avg. Flow Depth=0.33'

Max Vel=6.17 fps
12.0"

Round Pipe
n=0.013
L=74.0'

S=0.0284 '/'
Capacity=6.00 cfs

1.40 cfs

1.38 cfs
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Summary for Reach DCB4: TO INFIL BASIN#1

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 1.489 ac, 17.93% Impervious,  Inflow Depth = 4.08"    for  10-Year event
Inflow = 6.48 cfs @ 12.07 hrs,  Volume= 0.506 af
Outflow = 6.33 cfs @ 12.09 hrs,  Volume= 0.506 af,  Atten= 2%,  Lag= 1.0 min
     Routed to Pond IB1 : INFILTRATION BASIN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.70 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 2.58 fps,  Avg. Travel Time= 1.4 min

Peak Storage= 175 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.80' , Surface Width= 1.20'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 8.66 cfs

15.0"  Round Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 210.0'   Slope= 0.0129 '/'
Inlet Invert= 205.20',  Outlet Invert= 202.50'
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Reach DCB4: TO INFIL BASIN#1
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Inflow Area=1.489 ac
Avg. Flow Depth=0.80'

Max Vel=7.70 fps
15.0"

Round Pipe
n=0.011
L=210.0'

S=0.0129 '/'
Capacity=8.66 cfs

6.48 cfs

6.33 cfs
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Summary for Reach DMH1: TO DMH#2

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach DCB1 OUTLET depth by 0.06' @ 12.10 hrs
[62] Hint: Exceeded Reach DCB2 OUTLET depth by 0.17' @ 12.10 hrs

Inflow Area = 0.461 ac, 74.02% Impervious,  Inflow Depth = 3.48"    for  10-Year event
Inflow = 1.64 cfs @ 12.08 hrs,  Volume= 0.134 af
Outflow = 1.62 cfs @ 12.09 hrs,  Volume= 0.134 af,  Atten= 1%,  Lag= 0.7 min
     Routed to Reach DMH2 : TO INFIL BASIN#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.39 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.48 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 34 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.48' , Surface Width= 1.00'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.52 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 92.0'   Slope= 0.0098 '/'
Inlet Invert= 205.50',  Outlet Invert= 204.60'
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Reach DMH1: TO DMH#2
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Inflow Area=0.461 ac
Avg. Flow Depth=0.48'

Max Vel=4.39 fps
12.0"

Round Pipe
n=0.013
L=92.0'

S=0.0098 '/'
Capacity=3.52 cfs

1.64 cfs

1.62 cfs
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Summary for Reach DMH2: TO INFIL BASIN#1

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach DCB3 OUTLET depth by 0.47' @ 12.10 hrs
[62] Hint: Exceeded Reach DMH1 OUTLET depth by 0.12' @ 12.10 hrs

Inflow Area = 0.848 ac, 77.52% Impervious,  Inflow Depth = 3.49"    for  10-Year event
Inflow = 2.99 cfs @ 12.09 hrs,  Volume= 0.247 af
Outflow = 2.95 cfs @ 12.10 hrs,  Volume= 0.247 af,  Atten= 1%,  Lag= 0.6 min
     Routed to Pond IB1 : INFILTRATION BASIN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.16 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 2.11 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 63 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.59' , Surface Width= 0.98'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.53 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 130.0'   Slope= 0.0162 '/'
Inlet Invert= 204.60',  Outlet Invert= 202.50'
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Reach DMH2: TO INFIL BASIN#1
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Inflow Area=0.848 ac
Avg. Flow Depth=0.59'

Max Vel=6.16 fps
12.0"

Round Pipe
n=0.013
L=130.0'

S=0.0162 '/'
Capacity=4.53 cfs

2.99 cfs

2.95 cfs
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Summary for Reach DP1: RIVER (SOUTHWEST

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

Inflow Area = 8.579 ac, 8.68% Impervious,  Inflow Depth = 0.75"    for  10-Year event
Inflow = 4.24 cfs @ 12.25 hrs,  Volume= 0.538 af
Outflow = 4.24 cfs @ 12.25 hrs,  Volume= 0.538 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 DP1: RIVER (SOUTHWEST

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=8.579 ac
4.24 cfs

4.24 cfs
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Summary for Reach SW1: TO INFIL BASIN#1

Inflow Area = 1.026 ac, 0.87% Impervious,  Inflow Depth = 4.04"    for  10-Year event
Inflow = 4.45 cfs @ 12.07 hrs,  Volume= 0.345 af
Outflow = 4.12 cfs @ 12.14 hrs,  Volume= 0.345 af,  Atten= 7%,  Lag= 3.9 min
     Routed to Pond IB1 : INFILTRATION BASIN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.04 fps,  Min. Travel Time= 2.1 min
Avg. Velocity = 0.55 fps,  Avg. Travel Time= 7.8 min

Peak Storage= 536 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.40' , Surface Width= 6.42'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 98.37 cfs

4.00'  x  2.00'  deep channel,  n= 0.040  Earth, cobble bottom, clean sides
Side Slope Z-value= 3.0 '/'   Top Width= 16.00'
Length= 255.0'   Slope= 0.0137 '/'
Inlet Invert= 208.00',  Outlet Invert= 204.50'

‡

Reach SW1: TO INFIL BASIN#1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.026 ac
Avg. Flow Depth=0.40'

Max Vel=2.04 fps
n=0.040
L=255.0'

S=0.0137 '/'
Capacity=98.37 cfs

4.45 cfs

4.12 cfs
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Summary for Pond IB1: INFILTRATION BASIN

[63] Warning: Exceeded Reach DCB4 INLET depth by 0.10' @ 12.65 hrs
[63] Warning: Exceeded Reach DMH2 INLET depth by 0.76' @ 12.65 hrs
[62] Hint: Exceeded Reach SW1 OUTLET depth by 0.93' @ 12.65 hrs

Inflow Area = 4.431 ac, 23.66% Impervious,  Inflow Depth = 3.41"    for  10-Year event
Inflow = 15.08 cfs @ 12.10 hrs,  Volume= 1.259 af
Outflow = 2.44 cfs @ 12.60 hrs,  Volume= 1.259 af,  Atten= 84%,  Lag= 29.9 min
Discarded = 2.44 cfs @ 12.60 hrs,  Volume= 1.259 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach DP1 : RIVER (SOUTHWEST

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 205.56' @ 12.60 hrs   Surf.Area= 9,043 sf   Storage= 19,146 cf

Plug-Flow detention time= 71.1 min calculated for 1.257 af (100% of inflow)
Center-of-Mass det. time= 71.0 min ( 837.9 - 766.9 )

Volume Invert Avail.Storage Storage Description
#1 202.50' 64,106 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

202.50 3,998 0 0
203.00 4,458 2,114 2,114
204.00 6,067 5,263 7,377
206.00 9,887 15,954 23,331
208.00 15,259 25,146 48,477
209.00 16,000 15,630 64,106

Device Routing     Invert Outlet Devices
#1 Discarded 202.50' 8.270 in/hr Exfiltration over Surface area   Conductivity to Groundwater Elevation = 197.70'   
#2 Secondary 208.00' 10.0' long  + 3.0 '/' SideZ  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Discarded OutFlow  Max=2.44 cfs @ 12.60 hrs  HW=205.56'   (Free Discharge)
1=Exfiltration  ( Controls 2.44 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=202.50'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond IB1: INFILTRATION BASIN

Inflow
Outflow
Discarded
Secondary

Hydrograph

Time  (hours)
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Inflow Area=4.431 ac
Peak Elev=205.56'
Storage=19,146 cf

15.08 cfs

2.44 cfs

2.44 cfs

0.00 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-Q

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

Runoff Area=373,692 sf   8.68% Impervious   Runoff Depth=1.04"Subcatchment P100: OVERLAND TO RIVER
   Flow Length=1,386'   Tc=16.2 min   CN=WQ   Runoff=6.13 cfs  0.747 af

Runoff Area=10,350 sf   70.45% Impervious   Runoff Depth=3.81"Subcatchment P101: TO DCB#1
   Flow Length=125'   Tc=5.0 min   CN=WQ   Runoff=0.92 cfs  0.075 af

Runoff Area=9,735 sf   77.81% Impervious   Runoff Depth=4.56"Subcatchment P102: TO DCB#2
   Flow Length=120'   Tc=5.0 min   CN=WQ   Runoff=1.06 cfs  0.085 af

Runoff Area=16,853 sf   81.69% Impervious   Runoff Depth=4.18"Subcatchment P103: TO DCB#3
   Flow Length=156'   Tc=5.0 min   CN=WQ   Runoff=1.65 cfs  0.135 af

Runoff Area=46,544 sf   10.77% Impervious   Runoff Depth=2.29"Subcatchment P104: TO INFIL BASIN
   Flow Length=145'   Tc=5.0 min   CN=WQ   Runoff=2.53 cfs  0.204 af

Runoff Area=44,672 sf   0.87% Impervious   Runoff Depth=4.83"Subcatchment P105: TO SWALE
   Flow Length=265'   Tc=5.0 min   CN=WQ   Runoff=5.28 cfs  0.413 af

Runoff Area=64,868 sf   17.93% Impervious   Runoff Depth=4.87"Subcatchment P106: TO DCB#4
   Flow Length=302'   Slope=0.0050 '/'   Tc=5.0 min   CN=WQ   Runoff=7.68 cfs  0.605 af

Avg. Flow Depth=0.34'   Max Vel=3.78 fps   Inflow=0.92 cfs  0.075 afReach DCB1: TO DMH#1
12.0"  Round Pipe   n=0.013   L=104.0'   S=0.0101 '/'   Capacity=3.58 cfs   Outflow=0.90 cfs  0.075 af

Avg. Flow Depth=0.23'   Max Vel=7.71 fps   Inflow=1.06 cfs  0.085 afReach DCB2: TO DMH#1
12.0"  Round Pipe   n=0.013   L=16.0'   S=0.0656 '/'   Capacity=9.13 cfs   Outflow=1.06 cfs  0.085 af

Avg. Flow Depth=0.36'   Max Vel=6.46 fps   Inflow=1.65 cfs  0.135 afReach DCB3: TO DMH#2
12.0"  Round Pipe   n=0.013   L=74.0'   S=0.0284 '/'   Capacity=6.00 cfs   Outflow=1.62 cfs  0.135 af

Avg. Flow Depth=0.91'   Max Vel=7.94 fps   Inflow=7.68 cfs  0.605 afReach DCB4: TO INFIL BASIN#1
15.0"  Round Pipe   n=0.011   L=210.0'   S=0.0129 '/'   Capacity=8.66 cfs   Outflow=7.50 cfs  0.605 af

Avg. Flow Depth=0.53'   Max Vel=4.59 fps   Inflow=1.94 cfs  0.160 afReach DMH1: TO DMH#2
12.0"  Round Pipe   n=0.013   L=92.0'   S=0.0098 '/'   Capacity=3.52 cfs   Outflow=1.92 cfs  0.160 af

Avg. Flow Depth=0.67'   Max Vel=6.38 fps   Inflow=3.54 cfs  0.295 afReach DMH2: TO INFIL BASIN#1
12.0"  Round Pipe   n=0.013   L=130.0'   S=0.0162 '/'   Capacity=4.53 cfs   Outflow=3.50 cfs  0.295 af

   Inflow=6.13 cfs  0.747 afReach DP1: RIVER (SOUTHWEST
   Outflow=6.13 cfs  0.747 af

Avg. Flow Depth=0.44'   Max Vel=2.15 fps   Inflow=5.28 cfs  0.413 afReach SW1: TO INFIL BASIN#1
n=0.040   L=255.0'   S=0.0137 '/'   Capacity=98.37 cfs   Outflow=4.88 cfs  0.413 af

Peak Elev=206.05'  Storage=23,874 cf   Inflow=18.01 cfs  1.517 afPond IB1: INFILTRATION BASIN
   Discarded=2.79 cfs  1.517 af   Secondary=0.00 cfs  0.000 af   Outflow=2.79 cfs  1.517 af
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Total Runoff Area = 13.010 ac   Runoff Volume = 2.263 af   Average Runoff Depth = 2.09"
86.22% Pervious = 11.217 ac     13.78% Impervious = 1.793 ac
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Summary for Subcatchment P100: OVERLAND TO RIVER

Runoff = 6.13 cfs @ 12.24 hrs,  Volume= 0.747 af,  Depth= 1.04"
     Routed to Reach DP1 : RIVER (SOUTHWEST

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

Area (sf) CN Description
69,627 39 >75% Grass cover, Good, HSG A
92,181 30 Woods, Good, HSG A
20,233 98 Paved parking, HSG A
6,716 61 >75% Grass cover, Good, HSG B

172,740 55 Woods, Good, HSG B
2,673 98 Paved parking, HSG B
9,522 98 Water Surface, HSG B

373,692 Weighted Average
341,264 91.32% Pervious Area
32,428 8.68% Impervious Area

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

0.3 16 0.0200 0.94 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

3.8 34 0.0250 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.7 102 0.0250 2.55 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

1.8 321 0.0350 3.01 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

9.6 913 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

16.2 1,386 Total
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Subcatchment P100: OVERLAND TO RIVER

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.30"

Runoff Area=373,692 sf
Runoff Volume=0.747 af

Runoff Depth=1.04"
Flow Length=1,386'

Tc=16.2 min
CN=WQ

6.13 cfs
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Summary for Subcatchment P101: TO DCB#1

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

Runoff = 0.92 cfs @ 12.07 hrs,  Volume= 0.075 af,  Depth= 3.81"
     Routed to Reach DCB1 : TO DMH#1

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

Area (sf) CN Description
2,688 39 >75% Grass cover, Good, HSG A
7,292 98 Paved parking, HSG A

370 96 Gravel surface, HSG A
10,350 Weighted Average
3,058 29.55% Pervious Area
7,292 70.45% Impervious Area

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

0.2 25 0.0830 1.81 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.1 25 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.5 75 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.8 125 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P101: TO DCB#1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=10,350 sf

Runoff Volume=0.075 af
Runoff Depth=3.81"

Flow Length=125'
Tc=5.0 min

CN=WQ

0.92 cfs
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Summary for Subcatchment P102: TO DCB#2

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

Runoff = 1.06 cfs @ 12.07 hrs,  Volume= 0.085 af,  Depth= 4.56"
     Routed to Reach DCB2 : TO DMH#1

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

Area (sf) CN Description
272 39 >75% Grass cover, Good, HSG A

7,575 98 Paved parking, HSG A
327 96 Gravel surface, HSG A

1,561 76 Gravel roads, HSG A
9,735 Weighted Average
2,160 22.19% Pervious Area
7,575 77.81% Impervious Area

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

2.3 21 0.0350 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.5 29 0.0200 1.06 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.4 70 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.2 120 Total,  Increased to minimum Tc = 5.0 min



Type III 24-hr  25-Year Rainfall=5.30"3136-HEI Post-R1
  Printed  10/30/2023Prepared by Hannigan Engineering Inc

Page 75HydroCAD® 10.20-3c  s/n 00840  © 2023 HydroCAD Software Solutions LLC

Subcatchment P102: TO DCB#2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-Year Rainfall=5.30"

Runoff Area=9,735 sf
Runoff Volume=0.085 af

Runoff Depth=4.56"
Flow Length=120'

Tc=5.0 min
CN=WQ

1.06 cfs
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Summary for Subcatchment P103: TO DCB#3

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

Runoff = 1.65 cfs @ 12.07 hrs,  Volume= 0.135 af,  Depth= 4.18"
     Routed to Reach DCB3 : TO DMH#2

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

Area (sf) CN Description
3,086 39 >75% Grass cover, Good, HSG A

13,767 98 Paved parking, HSG A
16,853 Weighted Average
3,086 18.31% Pervious Area

13,767 81.69% Impervious Area

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

2.3 21 0.0350 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.5 29 0.0200 1.06 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.6 106 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.4 156 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P103: TO DCB#3

Runoff

Hydrograph
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Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=16,853 sf

Runoff Volume=0.135 af
Runoff Depth=4.18"

Flow Length=156'
Tc=5.0 min

CN=WQ

1.65 cfs
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Summary for Subcatchment P104: TO INFIL BASIN

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

Runoff = 2.53 cfs @ 12.07 hrs,  Volume= 0.204 af,  Depth= 2.29"
     Routed to Pond IB1 : INFILTRATION BASIN

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

Area (sf) CN Description
20,908 39 >75% Grass cover, Good, HSG A
8,891 96 Gravel surface, HSG A

11,733 76 Gravel roads, HSG A
5,012 98 Paved parking, HSG A

46,544 Weighted Average
41,532 89.23% Pervious Area
5,012 10.77% Impervious Area

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

0.7 50 0.0200 1.18 Sheet Flow, gravel
Smooth surfaces   n= 0.011   P2= 3.10"

0.5 67 0.0200 2.28 Shallow Concentrated Flow, gravel
Unpaved   Kv= 16.1 fps

0.1 28 0.3300 9.25 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.3 145 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P104: TO INFIL BASIN

Runoff
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Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=46,544 sf

Runoff Volume=0.204 af
Runoff Depth=2.29"

Flow Length=145'
Tc=5.0 min

CN=WQ

2.53 cfs
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Summary for Subcatchment P105: TO SWALE

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

Runoff = 5.28 cfs @ 12.07 hrs,  Volume= 0.413 af,  Depth= 4.83"
     Routed to Reach SW1 : TO INFIL BASIN#1

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

Area (sf) CN Description
387 98 Paved parking, HSG A

7,218 96 Gravel surface, HSG A
37,067 96 Gravel surface, HSG A
44,672 Weighted Average
44,285 99.13% Pervious Area

387 0.87% Impervious Area

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

0.1 22 0.5000 3.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.7 23 0.0050 0.58 Sheet Flow, gravel
Smooth surfaces   n= 0.011   P2= 3.10"

3.2 220 0.0050 1.14 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

4.0 265 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P105: TO SWALE

Runoff

Hydrograph
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Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=44,672 sf

Runoff Volume=0.413 af
Runoff Depth=4.83"

Flow Length=265'
Tc=5.0 min

CN=WQ

5.28 cfs
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Summary for Subcatchment P106: TO DCB#4

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

Runoff = 7.68 cfs @ 12.07 hrs,  Volume= 0.605 af,  Depth= 4.87"
     Routed to Reach DCB4 : TO INFIL BASIN#1

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

Area (sf) CN Description
11,628 98 Paved parking, HSG A
6,496 96 Gravel surface, HSG A

46,744 96 Gravel surface, HSG A
64,868 Weighted Average
53,240 82.07% Pervious Area
11,628 17.93% Impervious Area

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

1.2 50 0.0050 0.68 Sheet Flow, GRAVEL
Smooth surfaces   n= 0.011   P2= 3.10"

3.7 252 0.0050 1.14 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

4.9 302 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P106: TO DCB#4

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

8

7

6

5

4

3

2

1

0

Type III 24-hr
25-Year Rainfall=5.30"
Runoff Area=64,868 sf

Runoff Volume=0.605 af
Runoff Depth=4.87"

Flow Length=302'
Slope=0.0050 '/'

Tc=5.0 min
CN=WQ

7.68 cfs
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Summary for Reach DCB1: TO DMH#1

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.238 ac, 70.45% Impervious,  Inflow Depth = 3.81"    for  25-Year event
Inflow = 0.92 cfs @ 12.07 hrs,  Volume= 0.075 af
Outflow = 0.90 cfs @ 12.09 hrs,  Volume= 0.075 af,  Atten= 2%,  Lag= 1.0 min
     Routed to Reach DMH1 : TO DMH#2

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= 0.5 min
Avg. Velocity = 1.27 fps,  Avg. Travel Time= 1.4 min

Peak Storage= 25 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.34' , Surface Width= 0.95'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.58 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 104.0'   Slope= 0.0101 '/'
Inlet Invert= 206.65',  Outlet Invert= 205.60'
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Reach DCB1: TO DMH#1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.238 ac
Avg. Flow Depth=0.34'

Max Vel=3.78 fps
12.0"

Round Pipe
n=0.013
L=104.0'

S=0.0101 '/'
Capacity=3.58 cfs

0.92 cfs

0.90 cfs
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Summary for Reach DCB2: TO DMH#1

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.223 ac, 77.81% Impervious,  Inflow Depth = 4.56"    for  25-Year event
Inflow = 1.06 cfs @ 12.07 hrs,  Volume= 0.085 af
Outflow = 1.06 cfs @ 12.07 hrs,  Volume= 0.085 af,  Atten= 0%,  Lag= 0.1 min
     Routed to Reach DMH1 : TO DMH#2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.71 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.53 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 2 cf @ 12.07 hrs
Average Depth at Peak Storage= 0.23' , Surface Width= 0.84'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 9.13 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 16.0'   Slope= 0.0656 '/'
Inlet Invert= 206.65',  Outlet Invert= 205.60'
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Reach DCB2: TO DMH#1

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.223 ac
Avg. Flow Depth=0.23'

Max Vel=7.71 fps
12.0"

Round Pipe
n=0.013
L=16.0'

S=0.0656 '/'
Capacity=9.13 cfs

1.06 cfs

1.06 cfs
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Summary for Reach DCB3: TO DMH#2

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.387 ac, 81.69% Impervious,  Inflow Depth = 4.18"    for  25-Year event
Inflow = 1.65 cfs @ 12.07 hrs,  Volume= 0.135 af
Outflow = 1.62 cfs @ 12.08 hrs,  Volume= 0.135 af,  Atten= 2%,  Lag= 0.4 min
     Routed to Reach DMH2 : TO INFIL BASIN#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.46 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.17 fps,  Avg. Travel Time= 0.6 min

Peak Storage= 19 cf @ 12.07 hrs
Average Depth at Peak Storage= 0.36' , Surface Width= 0.96'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 6.00 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 74.0'   Slope= 0.0284 '/'
Inlet Invert= 206.50',  Outlet Invert= 204.40'
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Reach DCB3: TO DMH#2

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.387 ac
Avg. Flow Depth=0.36'

Max Vel=6.46 fps
12.0"

Round Pipe
n=0.013
L=74.0'

S=0.0284 '/'
Capacity=6.00 cfs

1.65 cfs

1.62 cfs
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Summary for Reach DCB4: TO INFIL BASIN#1

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 1.489 ac, 17.93% Impervious,  Inflow Depth = 4.87"    for  25-Year event
Inflow = 7.68 cfs @ 12.07 hrs,  Volume= 0.605 af
Outflow = 7.50 cfs @ 12.09 hrs,  Volume= 0.605 af,  Atten= 2%,  Lag= 1.0 min
     Routed to Pond IB1 : INFILTRATION BASIN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.94 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 2.73 fps,  Avg. Travel Time= 1.3 min

Peak Storage= 201 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.91' , Surface Width= 1.11'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 8.66 cfs

15.0"  Round Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 210.0'   Slope= 0.0129 '/'
Inlet Invert= 205.20',  Outlet Invert= 202.50'
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Reach DCB4: TO INFIL BASIN#1

Inflow
Outflow
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Inflow Area=1.489 ac
Avg. Flow Depth=0.91'

Max Vel=7.94 fps
15.0"

Round Pipe
n=0.011
L=210.0'

S=0.0129 '/'
Capacity=8.66 cfs

7.68 cfs

7.50 cfs
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Summary for Reach DMH1: TO DMH#2

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach DCB1 OUTLET depth by 0.09' @ 12.10 hrs
[62] Hint: Exceeded Reach DCB2 OUTLET depth by 0.20' @ 12.10 hrs

Inflow Area = 0.461 ac, 74.02% Impervious,  Inflow Depth = 4.17"    for  25-Year event
Inflow = 1.94 cfs @ 12.08 hrs,  Volume= 0.160 af
Outflow = 1.92 cfs @ 12.09 hrs,  Volume= 0.160 af,  Atten= 1%,  Lag= 0.7 min
     Routed to Reach DMH2 : TO INFIL BASIN#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.59 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.56 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 39 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.53' , Surface Width= 1.00'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.52 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 92.0'   Slope= 0.0098 '/'
Inlet Invert= 205.50',  Outlet Invert= 204.60'
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Reach DMH1: TO DMH#2

Inflow
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Inflow Area=0.461 ac
Avg. Flow Depth=0.53'

Max Vel=4.59 fps
12.0"

Round Pipe
n=0.013
L=92.0'

S=0.0098 '/'
Capacity=3.52 cfs

1.94 cfs

1.92 cfs
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Summary for Reach DMH2: TO INFIL BASIN#1

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach DCB3 OUTLET depth by 0.51' @ 12.10 hrs
[62] Hint: Exceeded Reach DMH1 OUTLET depth by 0.14' @ 12.10 hrs

Inflow Area = 0.848 ac, 77.52% Impervious,  Inflow Depth = 4.18"    for  25-Year event
Inflow = 3.54 cfs @ 12.08 hrs,  Volume= 0.295 af
Outflow = 3.50 cfs @ 12.09 hrs,  Volume= 0.295 af,  Atten= 1%,  Lag= 0.6 min
     Routed to Pond IB1 : INFILTRATION BASIN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.38 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 2.22 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 72 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.67' , Surface Width= 0.94'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.53 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 130.0'   Slope= 0.0162 '/'
Inlet Invert= 204.60',  Outlet Invert= 202.50'
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Reach DMH2: TO INFIL BASIN#1
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Inflow Area=0.848 ac
Avg. Flow Depth=0.67'

Max Vel=6.38 fps
12.0"

Round Pipe
n=0.013
L=130.0'

S=0.0162 '/'
Capacity=4.53 cfs

3.54 cfs

3.50 cfs
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Summary for Reach DP1: RIVER (SOUTHWEST

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

Inflow Area = 8.579 ac, 8.68% Impervious,  Inflow Depth = 1.04"    for  25-Year event
Inflow = 6.13 cfs @ 12.24 hrs,  Volume= 0.747 af
Outflow = 6.13 cfs @ 12.24 hrs,  Volume= 0.747 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 DP1: RIVER (SOUTHWEST

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=8.579 ac
6.13 cfs

6.13 cfs
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Summary for Reach SW1: TO INFIL BASIN#1

Inflow Area = 1.026 ac, 0.87% Impervious,  Inflow Depth = 4.83"    for  25-Year event
Inflow = 5.28 cfs @ 12.07 hrs,  Volume= 0.413 af
Outflow = 4.88 cfs @ 12.13 hrs,  Volume= 0.413 af,  Atten= 7%,  Lag= 3.7 min
     Routed to Pond IB1 : INFILTRATION BASIN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.15 fps,  Min. Travel Time= 2.0 min
Avg. Velocity = 0.58 fps,  Avg. Travel Time= 7.3 min

Peak Storage= 604 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.44' , Surface Width= 6.66'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 98.37 cfs

4.00'  x  2.00'  deep channel,  n= 0.040  Earth, cobble bottom, clean sides
Side Slope Z-value= 3.0 '/'   Top Width= 16.00'
Length= 255.0'   Slope= 0.0137 '/'
Inlet Invert= 208.00',  Outlet Invert= 204.50'

‡

Reach SW1: TO INFIL BASIN#1

Inflow
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Inflow Area=1.026 ac
Avg. Flow Depth=0.44'

Max Vel=2.15 fps
n=0.040
L=255.0'

S=0.0137 '/'
Capacity=98.37 cfs

5.28 cfs

4.88 cfs
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Summary for Pond IB1: INFILTRATION BASIN

[63] Warning: Exceeded Reach DCB4 INLET depth by 0.58' @ 12.65 hrs
[63] Warning: Exceeded Reach DMH2 INLET depth by 1.24' @ 12.65 hrs
[62] Hint: Exceeded Reach SW1 OUTLET depth by 1.41' @ 12.65 hrs

Inflow Area = 4.431 ac, 23.66% Impervious,  Inflow Depth = 4.11"    for  25-Year event
Inflow = 18.01 cfs @ 12.10 hrs,  Volume= 1.517 af
Outflow = 2.79 cfs @ 12.61 hrs,  Volume= 1.517 af,  Atten= 85%,  Lag= 30.7 min
Discarded = 2.79 cfs @ 12.61 hrs,  Volume= 1.517 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach DP1 : RIVER (SOUTHWEST

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 206.05' @ 12.61 hrs   Surf.Area= 10,034 sf   Storage= 23,874 cf

Plug-Flow detention time= 81.0 min calculated for 1.514 af (100% of inflow)
Center-of-Mass det. time= 80.9 min ( 844.9 - 764.1 )

Volume Invert Avail.Storage Storage Description
#1 202.50' 64,106 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

202.50 3,998 0 0
203.00 4,458 2,114 2,114
204.00 6,067 5,263 7,377
206.00 9,887 15,954 23,331
208.00 15,259 25,146 48,477
209.00 16,000 15,630 64,106

Device Routing     Invert Outlet Devices
#1 Discarded 202.50' 8.270 in/hr Exfiltration over Surface area   Conductivity to Groundwater Elevation = 197.70'   
#2 Secondary 208.00' 10.0' long  + 3.0 '/' SideZ  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Discarded OutFlow  Max=2.79 cfs @ 12.61 hrs  HW=206.05'   (Free Discharge)
1=Exfiltration  ( Controls 2.79 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=202.50'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond IB1: INFILTRATION BASIN
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Inflow Area=4.431 ac
Peak Elev=206.05'
Storage=23,874 cf

18.01 cfs

2.79 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-Q

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

Runoff Area=373,692 sf   8.68% Impervious   Runoff Depth=1.57"Subcatchment P100: OVERLAND TO RIVER
   Flow Length=1,386'   Tc=16.2 min   CN=WQ   Runoff=9.54 cfs  1.121 af

Runoff Area=10,350 sf   70.45% Impervious   Runoff Depth=4.78"Subcatchment P101: TO DCB#1
   Flow Length=125'   Tc=5.0 min   CN=WQ   Runoff=1.13 cfs  0.095 af

Runoff Area=9,735 sf   77.81% Impervious   Runoff Depth=5.70"Subcatchment P102: TO DCB#2
   Flow Length=120'   Tc=5.0 min   CN=WQ   Runoff=1.32 cfs  0.106 af

Runoff Area=16,853 sf   81.69% Impervious   Runoff Depth=5.22"Subcatchment P103: TO DCB#3
   Flow Length=156'   Tc=5.0 min   CN=WQ   Runoff=2.04 cfs  0.168 af

Runoff Area=46,544 sf   10.77% Impervious   Runoff Depth=3.06"Subcatchment P104: TO INFIL BASIN
   Flow Length=145'   Tc=5.0 min   CN=WQ   Runoff=3.29 cfs  0.272 af

Runoff Area=44,672 sf   0.87% Impervious   Runoff Depth=6.03"Subcatchment P105: TO SWALE
   Flow Length=265'   Tc=5.0 min   CN=WQ   Runoff=6.51 cfs  0.515 af

Runoff Area=64,868 sf   17.93% Impervious   Runoff Depth=6.07"Subcatchment P106: TO DCB#4
   Flow Length=302'   Slope=0.0050 '/'   Tc=5.0 min   CN=WQ   Runoff=9.47 cfs  0.753 af

Avg. Flow Depth=0.39'   Max Vel=4.01 fps   Inflow=1.13 cfs  0.095 afReach DCB1: TO DMH#1
12.0"  Round Pipe   n=0.013   L=104.0'   S=0.0101 '/'   Capacity=3.58 cfs   Outflow=1.11 cfs  0.095 af

Avg. Flow Depth=0.26'   Max Vel=8.21 fps   Inflow=1.32 cfs  0.106 afReach DCB2: TO DMH#1
12.0"  Round Pipe   n=0.013   L=16.0'   S=0.0656 '/'   Capacity=9.13 cfs   Outflow=1.32 cfs  0.106 af

Avg. Flow Depth=0.40'   Max Vel=6.84 fps   Inflow=2.04 cfs  0.168 afReach DCB3: TO DMH#2
12.0"  Round Pipe   n=0.013   L=74.0'   S=0.0284 '/'   Capacity=6.00 cfs   Outflow=2.01 cfs  0.168 af

Avg. Flow Depth=1.13'   Max Vel=8.03 fps   Inflow=9.47 cfs  0.753 afReach DCB4: TO INFIL BASIN#1
15.0"  Round Pipe   n=0.011   L=210.0'   S=0.0129 '/'   Capacity=8.66 cfs   Outflow=9.23 cfs  0.753 af

Avg. Flow Depth=0.61'   Max Vel=4.82 fps   Inflow=2.41 cfs  0.201 afReach DMH1: TO DMH#2
12.0"  Round Pipe   n=0.013   L=92.0'   S=0.0098 '/'   Capacity=3.52 cfs   Outflow=2.39 cfs  0.201 af

Avg. Flow Depth=0.79'   Max Vel=6.57 fps   Inflow=4.39 cfs  0.369 afReach DMH2: TO INFIL BASIN#1
12.0"  Round Pipe   n=0.013   L=130.0'   S=0.0162 '/'   Capacity=4.53 cfs   Outflow=4.34 cfs  0.369 af

   Inflow=9.54 cfs  1.121 afReach DP1: RIVER (SOUTHWEST
   Outflow=9.54 cfs  1.121 af

Avg. Flow Depth=0.50'   Max Vel=2.30 fps   Inflow=6.51 cfs  0.515 afReach SW1: TO INFIL BASIN#1
n=0.040   L=255.0'   S=0.0137 '/'   Capacity=98.37 cfs   Outflow=6.02 cfs  0.515 af

Peak Elev=206.73'  Storage=31,271 cf   Inflow=22.51 cfs  1.910 afPond IB1: INFILTRATION BASIN
   Discarded=3.37 cfs  1.910 af   Secondary=0.00 cfs  0.000 af   Outflow=3.37 cfs  1.910 af
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Total Runoff Area = 13.010 ac   Runoff Volume = 3.031 af   Average Runoff Depth = 2.80"
86.22% Pervious = 11.217 ac     13.78% Impervious = 1.793 ac
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Summary for Subcatchment P100: OVERLAND TO RIVER

Runoff = 9.54 cfs @ 12.24 hrs,  Volume= 1.121 af,  Depth= 1.57"
     Routed to Reach DP1 : RIVER (SOUTHWEST

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

Area (sf) CN Description
69,627 39 >75% Grass cover, Good, HSG A
92,181 30 Woods, Good, HSG A
20,233 98 Paved parking, HSG A
6,716 61 >75% Grass cover, Good, HSG B

172,740 55 Woods, Good, HSG B
2,673 98 Paved parking, HSG B
9,522 98 Water Surface, HSG B

373,692 Weighted Average
341,264 91.32% Pervious Area
32,428 8.68% Impervious Area

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

0.3 16 0.0200 0.94 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

3.8 34 0.0250 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.7 102 0.0250 2.55 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

1.8 321 0.0350 3.01 Shallow Concentrated Flow, GRASS
Unpaved   Kv= 16.1 fps

9.6 913 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

16.2 1,386 Total
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Subcatchment P100: OVERLAND TO RIVER

Runoff
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Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=373,692 sf

Runoff Volume=1.121 af
Runoff Depth=1.57"
Flow Length=1,386'

Tc=16.2 min
CN=WQ

9.54 cfs
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Summary for Subcatchment P101: TO DCB#1

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

Runoff = 1.13 cfs @ 12.07 hrs,  Volume= 0.095 af,  Depth= 4.78"
     Routed to Reach DCB1 : TO DMH#1

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

Area (sf) CN Description
2,688 39 >75% Grass cover, Good, HSG A
7,292 98 Paved parking, HSG A

370 96 Gravel surface, HSG A
10,350 Weighted Average
3,058 29.55% Pervious Area
7,292 70.45% Impervious Area

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

0.2 25 0.0830 1.81 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.1 25 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.5 75 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.8 125 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P101: TO DCB#1

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

1

0

Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=10,350 sf

Runoff Volume=0.095 af
Runoff Depth=4.78"

Flow Length=125'
Tc=5.0 min

CN=WQ

1.13 cfs
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Summary for Subcatchment P102: TO DCB#2

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

Runoff = 1.32 cfs @ 12.07 hrs,  Volume= 0.106 af,  Depth= 5.70"
     Routed to Reach DCB2 : TO DMH#1

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

Area (sf) CN Description
272 39 >75% Grass cover, Good, HSG A

7,575 98 Paved parking, HSG A
327 96 Gravel surface, HSG A

1,561 76 Gravel roads, HSG A
9,735 Weighted Average
2,160 22.19% Pervious Area
7,575 77.81% Impervious Area

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

2.3 21 0.0350 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.5 29 0.0200 1.06 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.4 70 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.2 120 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P102: TO DCB#2

Runoff

Hydrograph
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Type III 24-hr
100-Year Rainfall=6.50"

Runoff Area=9,735 sf
Runoff Volume=0.106 af

Runoff Depth=5.70"
Flow Length=120'

Tc=5.0 min
CN=WQ

1.32 cfs
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Summary for Subcatchment P103: TO DCB#3

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

Runoff = 2.04 cfs @ 12.07 hrs,  Volume= 0.168 af,  Depth= 5.22"
     Routed to Reach DCB3 : TO DMH#2

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

Area (sf) CN Description
3,086 39 >75% Grass cover, Good, HSG A

13,767 98 Paved parking, HSG A
16,853 Weighted Average
3,086 18.31% Pervious Area

13,767 81.69% Impervious Area

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

2.3 21 0.0350 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.5 29 0.0200 1.06 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.6 106 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.4 156 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P103: TO DCB#3
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Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=16,853 sf

Runoff Volume=0.168 af
Runoff Depth=5.22"

Flow Length=156'
Tc=5.0 min

CN=WQ

2.04 cfs
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Summary for Subcatchment P104: TO INFIL BASIN

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

Runoff = 3.29 cfs @ 12.08 hrs,  Volume= 0.272 af,  Depth= 3.06"
     Routed to Pond IB1 : INFILTRATION BASIN

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

Area (sf) CN Description
20,908 39 >75% Grass cover, Good, HSG A
8,891 96 Gravel surface, HSG A

11,733 76 Gravel roads, HSG A
5,012 98 Paved parking, HSG A

46,544 Weighted Average
41,532 89.23% Pervious Area
5,012 10.77% Impervious Area

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

0.7 50 0.0200 1.18 Sheet Flow, gravel
Smooth surfaces   n= 0.011   P2= 3.10"

0.5 67 0.0200 2.28 Shallow Concentrated Flow, gravel
Unpaved   Kv= 16.1 fps

0.1 28 0.3300 9.25 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.3 145 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P104: TO INFIL BASIN

Runoff
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Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=46,544 sf

Runoff Volume=0.272 af
Runoff Depth=3.06"

Flow Length=145'
Tc=5.0 min

CN=WQ

3.29 cfs
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Summary for Subcatchment P105: TO SWALE

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

Runoff = 6.51 cfs @ 12.07 hrs,  Volume= 0.515 af,  Depth= 6.03"
     Routed to Reach SW1 : TO INFIL BASIN#1

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

Area (sf) CN Description
387 98 Paved parking, HSG A

7,218 96 Gravel surface, HSG A
37,067 96 Gravel surface, HSG A
44,672 Weighted Average
44,285 99.13% Pervious Area

387 0.87% Impervious Area

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

0.1 22 0.5000 3.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

0.7 23 0.0050 0.58 Sheet Flow, gravel
Smooth surfaces   n= 0.011   P2= 3.10"

3.2 220 0.0050 1.14 Shallow Concentrated Flow, GRAVEL
Unpaved   Kv= 16.1 fps

4.0 265 Total,  Increased to minimum Tc = 5.0 min
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Subcatchment P105: TO SWALE

Runoff
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Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=44,672 sf

Runoff Volume=0.515 af
Runoff Depth=6.03"

Flow Length=265'
Tc=5.0 min

CN=WQ

6.51 cfs
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Summary for Subcatchment P106: TO DCB#4

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

Runoff = 9.47 cfs @ 12.07 hrs,  Volume= 0.753 af,  Depth= 6.07"
     Routed to Reach DCB4 : TO INFIL BASIN#1

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

Area (sf) CN Description
11,628 98 Paved parking, HSG A
6,496 96 Gravel surface, HSG A

46,744 96 Gravel surface, HSG A
64,868 Weighted Average
53,240 82.07% Pervious Area
11,628 17.93% Impervious Area

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

1.2 50 0.0050 0.68 Sheet Flow, GRAVEL
Smooth surfaces   n= 0.011   P2= 3.10"

3.7 252 0.0050 1.14 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

4.9 302 Total,  Increased to minimum Tc = 5.0 min

Subcatchment P106: TO DCB#4
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Type III 24-hr
100-Year Rainfall=6.50"
Runoff Area=64,868 sf

Runoff Volume=0.753 af
Runoff Depth=6.07"

Flow Length=302'
Slope=0.0050 '/'

Tc=5.0 min
CN=WQ

9.47 cfs
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Summary for Reach DCB1: TO DMH#1

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.238 ac, 70.45% Impervious,  Inflow Depth = 4.78"    for  100-Year event
Inflow = 1.13 cfs @ 12.07 hrs,  Volume= 0.095 af
Outflow = 1.11 cfs @ 12.09 hrs,  Volume= 0.095 af,  Atten= 2%,  Lag= 0.9 min
     Routed to Reach DMH1 : TO DMH#2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.01 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 1.36 fps,  Avg. Travel Time= 1.3 min

Peak Storage= 29 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.39' , Surface Width= 0.97'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.58 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 104.0'   Slope= 0.0101 '/'
Inlet Invert= 206.65',  Outlet Invert= 205.60'
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Reach DCB1: TO DMH#1

Inflow
Outflow

Hydrograph
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Inflow Area=0.238 ac
Avg. Flow Depth=0.39'

Max Vel=4.01 fps
12.0"

Round Pipe
n=0.013
L=104.0'

S=0.0101 '/'
Capacity=3.58 cfs

1.13 cfs

1.11 cfs



Type III 24-hr  100-Year Rainfall=6.50"3136-HEI Post-R1
  Printed  10/30/2023Prepared by Hannigan Engineering Inc

Page 114HydroCAD® 10.20-3c  s/n 00840  © 2023 HydroCAD Software Solutions LLC

Summary for Reach DCB2: TO DMH#1

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.223 ac, 77.81% Impervious,  Inflow Depth = 5.70"    for  100-Year event
Inflow = 1.32 cfs @ 12.07 hrs,  Volume= 0.106 af
Outflow = 1.32 cfs @ 12.07 hrs,  Volume= 0.106 af,  Atten= 0%,  Lag= 0.1 min
     Routed to Reach DMH1 : TO DMH#2

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.21 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.70 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 3 cf @ 12.07 hrs
Average Depth at Peak Storage= 0.26' , Surface Width= 0.87'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 9.13 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 16.0'   Slope= 0.0656 '/'
Inlet Invert= 206.65',  Outlet Invert= 205.60'
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Reach DCB2: TO DMH#1
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Inflow Area=0.223 ac
Avg. Flow Depth=0.26'

Max Vel=8.21 fps
12.0"

Round Pipe
n=0.013
L=16.0'

S=0.0656 '/'
Capacity=9.13 cfs

1.32 cfs

1.32 cfs
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Summary for Reach DCB3: TO DMH#2

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.387 ac, 81.69% Impervious,  Inflow Depth = 5.22"    for  100-Year event
Inflow = 2.04 cfs @ 12.07 hrs,  Volume= 0.168 af
Outflow = 2.01 cfs @ 12.08 hrs,  Volume= 0.168 af,  Atten= 1%,  Lag= 0.4 min
     Routed to Reach DMH2 : TO INFIL BASIN#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.84 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.32 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 22 cf @ 12.07 hrs
Average Depth at Peak Storage= 0.40' , Surface Width= 0.98'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 6.00 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 74.0'   Slope= 0.0284 '/'
Inlet Invert= 206.50',  Outlet Invert= 204.40'
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Reach DCB3: TO DMH#2
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Inflow Area=0.387 ac
Avg. Flow Depth=0.40'

Max Vel=6.84 fps
12.0"

Round Pipe
n=0.013
L=74.0'

S=0.0284 '/'
Capacity=6.00 cfs

2.04 cfs

2.01 cfs
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Summary for Reach DCB4: TO INFIL BASIN#1

[52] Hint: Inlet/Outlet conditions not evaluated
[55] Hint: Peak inflow is 109% of Manning's capacity

Inflow Area = 1.489 ac, 17.93% Impervious,  Inflow Depth = 6.07"    for  100-Year event
Inflow = 9.47 cfs @ 12.07 hrs,  Volume= 0.753 af
Outflow = 9.23 cfs @ 12.09 hrs,  Volume= 0.753 af,  Atten= 3%,  Lag= 1.0 min
     Routed to Pond IB1 : INFILTRATION BASIN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.03 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 2.92 fps,  Avg. Travel Time= 1.2 min

Peak Storage= 247 cf @ 12.08 hrs
Average Depth at Peak Storage= 1.13' , Surface Width= 0.73'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 8.66 cfs

15.0"  Round Pipe
n= 0.011  Concrete pipe, straight & clean
Length= 210.0'   Slope= 0.0129 '/'
Inlet Invert= 205.20',  Outlet Invert= 202.50'
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Reach DCB4: TO INFIL BASIN#1
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Inflow Area=1.489 ac
Avg. Flow Depth=1.13'

Max Vel=8.03 fps
15.0"

Round Pipe
n=0.011
L=210.0'

S=0.0129 '/'
Capacity=8.66 cfs

9.47 cfs

9.23 cfs
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Summary for Reach DMH1: TO DMH#2

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach DCB1 OUTLET depth by 0.12' @ 12.10 hrs
[62] Hint: Exceeded Reach DCB2 OUTLET depth by 0.25' @ 12.10 hrs

Inflow Area = 0.461 ac, 74.02% Impervious,  Inflow Depth = 5.23"    for  100-Year event
Inflow = 2.41 cfs @ 12.08 hrs,  Volume= 0.201 af
Outflow = 2.39 cfs @ 12.09 hrs,  Volume= 0.201 af,  Atten= 1%,  Lag= 0.6 min
     Routed to Reach DMH2 : TO INFIL BASIN#1

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.82 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.67 fps,  Avg. Travel Time= 0.9 min

Peak Storage= 46 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.61' , Surface Width= 0.98'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 3.52 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 92.0'   Slope= 0.0098 '/'
Inlet Invert= 205.50',  Outlet Invert= 204.60'
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Reach DMH1: TO DMH#2
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Summary for Reach DMH2: TO INFIL BASIN#1

[52] Hint: Inlet/Outlet conditions not evaluated
[62] Hint: Exceeded Reach DCB3 OUTLET depth by 0.60' @ 12.10 hrs
[62] Hint: Exceeded Reach DMH1 OUTLET depth by 0.19' @ 12.10 hrs

Inflow Area = 0.848 ac, 77.52% Impervious,  Inflow Depth = 5.23"    for  100-Year event
Inflow = 4.39 cfs @ 12.08 hrs,  Volume= 0.369 af
Outflow = 4.34 cfs @ 12.09 hrs,  Volume= 0.369 af,  Atten= 1%,  Lag= 0.6 min
     Routed to Pond IB1 : INFILTRATION BASIN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.57 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 2.38 fps,  Avg. Travel Time= 0.9 min

Peak Storage= 87 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.79' , Surface Width= 0.81'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 4.53 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 130.0'   Slope= 0.0162 '/'
Inlet Invert= 204.60',  Outlet Invert= 202.50'
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Reach DMH2: TO INFIL BASIN#1
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Summary for Reach DP1: RIVER (SOUTHWEST

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

Inflow Area = 8.579 ac, 8.68% Impervious,  Inflow Depth = 1.57"    for  100-Year event
Inflow = 9.54 cfs @ 12.24 hrs,  Volume= 1.121 af
Outflow = 9.54 cfs @ 12.24 hrs,  Volume= 1.121 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 DP1: RIVER (SOUTHWEST
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Summary for Reach SW1: TO INFIL BASIN#1

Inflow Area = 1.026 ac, 0.87% Impervious,  Inflow Depth = 6.03"    for  100-Year event
Inflow = 6.51 cfs @ 12.07 hrs,  Volume= 0.515 af
Outflow = 6.02 cfs @ 12.13 hrs,  Volume= 0.515 af,  Atten= 8%,  Lag= 3.5 min
     Routed to Pond IB1 : INFILTRATION BASIN

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.30 fps,  Min. Travel Time= 1.8 min
Avg. Velocity = 0.62 fps,  Avg. Travel Time= 6.8 min

Peak Storage= 700 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.50' , Surface Width= 7.00'
Bank-Full Depth= 2.00'  Flow Area= 20.0 sf,  Capacity= 98.37 cfs

4.00'  x  2.00'  deep channel,  n= 0.040  Earth, cobble bottom, clean sides
Side Slope Z-value= 3.0 '/'   Top Width= 16.00'
Length= 255.0'   Slope= 0.0137 '/'
Inlet Invert= 208.00',  Outlet Invert= 204.50'

‡

Reach SW1: TO INFIL BASIN#1
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n=0.040
L=255.0'
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Summary for Pond IB1: INFILTRATION BASIN

[63] Warning: Exceeded Reach DCB4 INLET depth by 1.23' @ 12.70 hrs
[63] Warning: Exceeded Reach DMH2 INLET depth by 1.89' @ 12.70 hrs
[62] Hint: Exceeded Reach SW1 OUTLET depth by 2.07' @ 12.70 hrs
[64] Warning: Exceeded Reach SW1 outlet bank by 0.23' @ 12.62 hrs

Inflow Area = 4.431 ac, 23.66% Impervious,  Inflow Depth = 5.17"    for  100-Year event
Inflow = 22.51 cfs @ 12.10 hrs,  Volume= 1.910 af
Outflow = 3.37 cfs @ 12.62 hrs,  Volume= 1.910 af,  Atten= 85%,  Lag= 31.1 min
Discarded = 3.37 cfs @ 12.62 hrs,  Volume= 1.910 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach DP1 : RIVER (SOUTHWEST

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 206.73' @ 12.62 hrs   Surf.Area= 11,849 sf   Storage= 31,271 cf

Plug-Flow detention time= 93.7 min calculated for 1.906 af (100% of inflow)
Center-of-Mass det. time= 93.5 min ( 854.4 - 760.9 )

Volume Invert Avail.Storage Storage Description
#1 202.50' 64,106 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

202.50 3,998 0 0
203.00 4,458 2,114 2,114
204.00 6,067 5,263 7,377
206.00 9,887 15,954 23,331
208.00 15,259 25,146 48,477
209.00 16,000 15,630 64,106

Device Routing     Invert Outlet Devices
#1 Discarded 202.50' 8.270 in/hr Exfiltration over Surface area   Conductivity to Groundwater Elevation = 197.70'   
#2 Secondary 208.00' 10.0' long  + 3.0 '/' SideZ  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Discarded OutFlow  Max=3.37 cfs @ 12.62 hrs  HW=206.73'   (Free Discharge)
1=Exfiltration  ( Controls 3.37 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=202.50'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond IB1: INFILTRATION BASIN
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