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SUMMARY OF STORMWATER STANDARDS 1 – 10 

(50 Mattakeesett Street, Pembroke, MA) 

 

Standard #1:  No new stormwater conveyances (i.e. outfalls)… 

  

The project complies as it does not propose any new stormwater outfalls.  Stormwater in the existing 

and proposed conditions flows overland in a southwesterly direction towards the abutting properties.  It 

is the intent of the proposed design to follow the natural/existing conditions stormwater flow paths to 

the extent practicable.   Proposed roof runoff will be directed to a roof drywell system and the driveway 

runoff will be directed to rain garden.  

 

Standard #2:  Post-Development peak discharge rates do not exceed pre-development rates… 

 

The project has been designed to mitigate peak rates and volumes of runoff.  See below for calculations 

of the runoff discharges and volumes for the 2, 10 and 100-yr. storm events. 

 

Peak Discharge Rates (cfs): 

 

Design Point #1: 

    2-Yr.  10-Yr.  100-Yr. 

Pre-Development  0.44  1.39  4.30 

Post-Development  0.28  0.79  3.40 

 

Design Point #3: 

    2-Yr.  10-Yr.  100-Yr. 

Pre-Development  0.08  0.37  1.42 

Post-Development  0.08  0.37  1.42 

 

 

Volume of Runoff (ac-ft.): 

 

Design Point #1: 

    2-Yr.  10-Yr.  100-Yr. 

Pre-Development  0.046  0.118  0.342 

Post-Development  0.027  0.066  0.262 

 

Design Point #3: 

    2-Yr.  10-Yr.  100-Yr. 

Pre-Development  0.013  0.040  0.130 

Post-Development  0.013  0.040  0.130 

 

 

Standard #3:  Loss of annual recharge to groundwater shall be eliminated… 

 

There is no loss of annual recharge to groundwater because the project proposes an infiltration basin 

and system of roof drywell chambers designed to infiltrate runoff. 

 

Recharge Volume  =  0.35 inches of runoff X Increased Impervious Area** (Hydrologic Soil Group B) 

 

The redevelopment results in an increase of 4,000 s.f. of impervious roof area, all of which is directed to 

an infiltration BMP. 
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.164 36 Woods, Fair, HSG A  (SUB-1A, SUB-1B, SUB-3)

0.227 39 >75% Grass cover, Good, HSG A  (SUB-1A, SUB-1B, SUB-3)

0.322 60 Woods, Fair, HSG B  (SUB-1A, SUB-1B, SUB-3)

0.157 61 >75% Grass cover, Good, HSG B  (SUB-1A, SUB-3)

0.002 82 Gravel  (SUB-3)

0.069 92 Reclaimed Asphalt  (SUB-1A)

0.024 98 Concrete  (SUB-1B, SUB-3)

0.221 98 Pavement  (SUB-1A, SUB-1B, SUB-3)

0.144 98 Roof  (SUB-1B, SUB-1C, SUB-3)

1.329 TOTAL AREA
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Summary for Subcatchment SUB-1A: 

Runoff = 0.30 cfs @ 12.19 hrs,  Volume= 0.029 af,  Depth> 0.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr 2-Yr. Event  Rainfall=3.39"

Area (sf) CN Description

* 2,058 98 Pavement
6,699 61 >75% Grass cover, Good, HSG B
2,909 60 Woods, Fair, HSG B

* 3,000 92 Reclaimed Asphalt
290 36 Woods, Fair, HSG A
473 39 >75% Grass cover, Good, HSG A

15,429 71 Weighted Average
13,371 86.66% Pervious Area
2,058 13.34% Impervious Area

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

12.3 50 0.0200 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.4 78 0.0500 3.60 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

12.7 128 Total

Summary for Subcatchment SUB-1B: 

Runoff = 0.28 cfs @ 12.15 hrs,  Volume= 0.027 af,  Depth> 0.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr 2-Yr. Event  Rainfall=3.39"

Area (sf) CN Description

* 789 98 Roof
* 4,368 98 Pavement
* 462 98 Concrete

2,128 39 >75% Grass cover, Good, HSG A
9,636 60 Woods, Fair, HSG B
2,925 36 Woods, Fair, HSG A

20,308 65 Weighted Average
14,689 72.33% Pervious Area
5,619 27.67% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.5 50 0.0500 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.7 130 0.0347 3.00 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

9.2 180 Total

Summary for Subcatchment SUB-1C: 

Runoff = 0.30 cfs @ 12.08 hrs,  Volume= 0.024 af,  Depth> 3.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr 2-Yr. Event  Rainfall=3.39"

Area (sf) CN Description

* 4,000 98 Roof

4,000 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment SUB-3: 

Runoff = 0.08 cfs @ 12.36 hrs,  Volume= 0.013 af,  Depth> 0.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr 2-Yr. Event  Rainfall=3.39"

Area (sf) CN Description

1,463 60 Woods, Fair, HSG B
* 3,184 98 Pavement
* 567 98 Concrete

7,296 39 >75% Grass cover, Good, HSG A
* 1,466 98 Roof

3,933 36 Woods, Fair, HSG A
137 61 >75% Grass cover, Good, HSG B

* 88 82 Gravel

18,134 57 Weighted Average
12,917 71.23% Pervious Area
5,217 28.77% Impervious Area

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

12.3 50 0.0200 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

1.2 140 0.0140 1.90 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

13.5 190 Total
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Summary for Reach DP-1: 

Inflow Area = 0.912 ac, 29.39% Impervious,  Inflow Depth > 0.35"    for  2-Yr. Event event
Inflow = 0.28 cfs @ 12.15 hrs,  Volume= 0.027 af
Outflow = 0.28 cfs @ 12.15 hrs,  Volume= 0.027 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Summary for Reach DP-3: 

Inflow Area = 0.416 ac, 28.77% Impervious,  Inflow Depth > 0.37"    for  2-Yr. Event event
Inflow = 0.08 cfs @ 12.36 hrs,  Volume= 0.013 af
Outflow = 0.08 cfs @ 12.36 hrs,  Volume= 0.013 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Summary for Pond P-1: Rain Garden

Inflow Area = 0.446 ac, 31.18% Impervious,  Inflow Depth > 0.79"    for  2-Yr. Event event
Inflow = 0.30 cfs @ 12.19 hrs,  Volume= 0.029 af
Outflow = 0.05 cfs @ 13.07 hrs,  Volume= 0.029 af,  Atten= 83%,  Lag= 52.8 min
Discarded = 0.05 cfs @ 13.07 hrs,  Volume= 0.029 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 92.07' @ 13.07 hrs   Surf.Area= 919 sf   Storage= 397 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 67.5 min ( 939.9 - 872.4 )

Volume Invert Avail.Storage Storage Description

#1 91.60' 3,436 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

91.60 761 0 0
92.00 902 333 333
92.80 1,091 797 1,130
94.20 2,203 2,306 3,436

Device Routing     Invert Outlet Devices

#1 Discarded 91.60' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 93.20' 8.0' long  x 1.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.62  2.64  2.64  2.68  2.75  2.86  2.92  3.07  3.07  
3.03  3.28  3.32   
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Discarded OutFlow  Max=0.05 cfs @ 13.07 hrs  HW=92.07'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.05 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=91.60'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond P-2: Roof Drywell

Inflow Area = 0.092 ac,100.00% Impervious,  Inflow Depth > 3.15"    for  2-Yr. Event event
Inflow = 0.30 cfs @ 12.08 hrs,  Volume= 0.024 af
Outflow = 0.03 cfs @ 11.70 hrs,  Volume= 0.024 af,  Atten= 88%,  Lag= 0.0 min
Discarded = 0.03 cfs @ 11.70 hrs,  Volume= 0.024 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 93.90' @ 12.68 hrs   Surf.Area= 627 sf   Storage= 324 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 57.8 min ( 812.5 - 754.7 )

Volume Invert Avail.Storage Storage Description

#1 93.40' 342 cf Chambers Listed below  Inside #2
#2 92.90' 490 cf Stone Backfill (Prismatic) Listed below (Recalc)

1,568 cf Overall - 342 cf Embedded = 1,226 cf  x 40.0% Voids

832 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)

93.40 0
94.80 342

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

92.90 627 0 0
93.90 627 627 627
95.40 627 941 1,568

Device Routing     Invert Outlet Devices

#1 Discarded 92.90' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 94.50' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.03 cfs @ 11.70 hrs  HW=92.93'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=92.90'  TW=91.60'   (Dynamic Tailwater)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Summary for Subcatchment SUB-1A: 

Runoff = 0.72 cfs @ 12.18 hrs,  Volume= 0.064 af,  Depth> 2.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr 10-Yr. Event  Rainfall=5.08"

Area (sf) CN Description

* 2,058 98 Pavement
6,699 61 >75% Grass cover, Good, HSG B
2,909 60 Woods, Fair, HSG B

* 3,000 92 Reclaimed Asphalt
290 36 Woods, Fair, HSG A
473 39 >75% Grass cover, Good, HSG A

15,429 71 Weighted Average
13,371 86.66% Pervious Area
2,058 13.34% Impervious Area

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

12.3 50 0.0200 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.4 78 0.0500 3.60 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

12.7 128 Total

Summary for Subcatchment SUB-1B: 

Runoff = 0.79 cfs @ 12.14 hrs,  Volume= 0.066 af,  Depth> 1.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr 10-Yr. Event  Rainfall=5.08"

Area (sf) CN Description

* 789 98 Roof
* 4,368 98 Pavement
* 462 98 Concrete

2,128 39 >75% Grass cover, Good, HSG A
9,636 60 Woods, Fair, HSG B
2,925 36 Woods, Fair, HSG A

20,308 65 Weighted Average
14,689 72.33% Pervious Area
5,619 27.67% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.5 50 0.0500 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.7 130 0.0347 3.00 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

9.2 180 Total

Summary for Subcatchment SUB-1C: 

Runoff = 0.46 cfs @ 12.08 hrs,  Volume= 0.037 af,  Depth> 4.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr 10-Yr. Event  Rainfall=5.08"

Area (sf) CN Description

* 4,000 98 Roof

4,000 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment SUB-3: 

Runoff = 0.37 cfs @ 12.21 hrs,  Volume= 0.040 af,  Depth> 1.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr 10-Yr. Event  Rainfall=5.08"

Area (sf) CN Description

1,463 60 Woods, Fair, HSG B
* 3,184 98 Pavement
* 567 98 Concrete

7,296 39 >75% Grass cover, Good, HSG A
* 1,466 98 Roof

3,933 36 Woods, Fair, HSG A
137 61 >75% Grass cover, Good, HSG B

* 88 82 Gravel

18,134 57 Weighted Average
12,917 71.23% Pervious Area
5,217 28.77% Impervious Area

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

12.3 50 0.0200 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

1.2 140 0.0140 1.90 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

13.5 190 Total



Type III 24-hr 10-Yr. Event  Rainfall=5.08"Post-Cornell rev. 5.28.20
  Printed  5/28/2020Prepared by Morse Engineering Company, Inc.

Page 9HydroCAD® 9.10  s/n 06290  © 2009 HydroCAD Software Solutions LLC

Summary for Reach DP-1: 

Inflow Area = 0.912 ac, 29.39% Impervious,  Inflow Depth > 0.87"    for  10-Yr. Event event
Inflow = 0.79 cfs @ 12.14 hrs,  Volume= 0.066 af
Outflow = 0.79 cfs @ 12.14 hrs,  Volume= 0.066 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Summary for Reach DP-3: 

Inflow Area = 0.416 ac, 28.77% Impervious,  Inflow Depth > 1.14"    for  10-Yr. Event event
Inflow = 0.37 cfs @ 12.21 hrs,  Volume= 0.040 af
Outflow = 0.37 cfs @ 12.21 hrs,  Volume= 0.040 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Summary for Pond P-1: Rain Garden

Inflow Area = 0.446 ac, 31.18% Impervious,  Inflow Depth > 1.74"    for  10-Yr. Event event
Inflow = 0.72 cfs @ 12.18 hrs,  Volume= 0.065 af
Outflow = 0.07 cfs @ 14.04 hrs,  Volume= 0.061 af,  Atten= 91%,  Lag= 111.8 min
Discarded = 0.07 cfs @ 14.04 hrs,  Volume= 0.061 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 92.92' @ 14.04 hrs   Surf.Area= 1,183 sf   Storage= 1,261 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 189.9 min ( 1,038.0 - 848.1 )

Volume Invert Avail.Storage Storage Description

#1 91.60' 3,436 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

91.60 761 0 0
92.00 902 333 333
92.80 1,091 797 1,130
94.20 2,203 2,306 3,436

Device Routing     Invert Outlet Devices

#1 Discarded 91.60' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 93.20' 8.0' long  x 1.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.62  2.64  2.64  2.68  2.75  2.86  2.92  3.07  3.07  
3.03  3.28  3.32   
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Discarded OutFlow  Max=0.07 cfs @ 14.04 hrs  HW=92.92'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=91.60'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond P-2: Roof Drywell

Inflow Area = 0.092 ac,100.00% Impervious,  Inflow Depth > 4.84"    for  10-Yr. Event event
Inflow = 0.46 cfs @ 12.08 hrs,  Volume= 0.037 af
Outflow = 0.05 cfs @ 12.75 hrs,  Volume= 0.037 af,  Atten= 89%,  Lag= 39.9 min
Discarded = 0.03 cfs @ 11.42 hrs,  Volume= 0.037 af
Primary = 0.01 cfs @ 12.75 hrs,  Volume= 0.001 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 94.53' @ 12.75 hrs   Surf.Area= 627 sf   Storage= 573 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 113.6 min ( 860.8 - 747.2 )

Volume Invert Avail.Storage Storage Description

#1 93.40' 342 cf Chambers Listed below  Inside #2
#2 92.90' 490 cf Stone Backfill (Prismatic) Listed below (Recalc)

1,568 cf Overall - 342 cf Embedded = 1,226 cf  x 40.0% Voids

832 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)

93.40 0
94.80 342

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

92.90 627 0 0
93.90 627 627 627
95.40 627 941 1,568

Device Routing     Invert Outlet Devices

#1 Discarded 92.90' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 94.50' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.03 cfs @ 11.42 hrs  HW=92.93'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.01 cfs @ 12.75 hrs  HW=94.53'  TW=92.80'   (Dynamic Tailwater)
2=Orifice/Grate  (Weir Controls 0.01 cfs @ 0.53 fps)
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Summary for Subcatchment SUB-1A: 

Runoff = 1.83 cfs @ 12.17 hrs,  Volume= 0.162 af,  Depth> 5.48"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr 100-Yr. Event  Rainfall=9.04"

Area (sf) CN Description

* 2,058 98 Pavement
6,699 61 >75% Grass cover, Good, HSG B
2,909 60 Woods, Fair, HSG B

* 3,000 92 Reclaimed Asphalt
290 36 Woods, Fair, HSG A
473 39 >75% Grass cover, Good, HSG A

15,429 71 Weighted Average
13,371 86.66% Pervious Area
2,058 13.34% Impervious Area

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

12.3 50 0.0200 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.4 78 0.0500 3.60 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

12.7 128 Total

Summary for Subcatchment SUB-1B: 

Runoff = 2.32 cfs @ 12.13 hrs,  Volume= 0.184 af,  Depth> 4.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr 100-Yr. Event  Rainfall=9.04"

Area (sf) CN Description

* 789 98 Roof
* 4,368 98 Pavement
* 462 98 Concrete

2,128 39 >75% Grass cover, Good, HSG A
9,636 60 Woods, Fair, HSG B
2,925 36 Woods, Fair, HSG A

20,308 65 Weighted Average
14,689 72.33% Pervious Area
5,619 27.67% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.5 50 0.0500 0.10 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

0.7 130 0.0347 3.00 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

9.2 180 Total

Summary for Subcatchment SUB-1C: 

Runoff = 0.81 cfs @ 12.08 hrs,  Volume= 0.067 af,  Depth> 8.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr 100-Yr. Event  Rainfall=9.04"

Area (sf) CN Description

* 4,000 98 Roof

4,000 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment SUB-3: 

Runoff = 1.42 cfs @ 12.19 hrs,  Volume= 0.130 af,  Depth> 3.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr 100-Yr. Event  Rainfall=9.04"

Area (sf) CN Description

1,463 60 Woods, Fair, HSG B
* 3,184 98 Pavement
* 567 98 Concrete

7,296 39 >75% Grass cover, Good, HSG A
* 1,466 98 Roof

3,933 36 Woods, Fair, HSG A
137 61 >75% Grass cover, Good, HSG B

* 88 82 Gravel

18,134 57 Weighted Average
12,917 71.23% Pervious Area
5,217 28.77% Impervious Area

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

12.3 50 0.0200 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.20"

1.2 140 0.0140 1.90 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

13.5 190 Total
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Summary for Reach DP-1: 

Inflow Area = 0.912 ac, 29.39% Impervious,  Inflow Depth > 3.44"    for  100-Yr. Event event
Inflow = 3.40 cfs @ 12.24 hrs,  Volume= 0.262 af
Outflow = 3.40 cfs @ 12.24 hrs,  Volume= 0.262 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Summary for Reach DP-3: 

Inflow Area = 0.416 ac, 28.77% Impervious,  Inflow Depth > 3.75"    for  100-Yr. Event event
Inflow = 1.42 cfs @ 12.19 hrs,  Volume= 0.130 af
Outflow = 1.42 cfs @ 12.19 hrs,  Volume= 0.130 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Summary for Pond P-1: Rain Garden

Inflow Area = 0.446 ac, 31.18% Impervious,  Inflow Depth > 4.86"    for  100-Yr. Event event
Inflow = 2.18 cfs @ 12.18 hrs,  Volume= 0.180 af
Outflow = 1.90 cfs @ 12.26 hrs,  Volume= 0.160 af,  Atten= 13%,  Lag= 5.0 min
Discarded = 0.09 cfs @ 12.26 hrs,  Volume= 0.083 af
Primary = 1.81 cfs @ 12.26 hrs,  Volume= 0.077 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 93.40' @ 12.26 hrs   Surf.Area= 1,564 sf   Storage= 1,920 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 71.1 min ( 886.1 - 815.0 )

Volume Invert Avail.Storage Storage Description

#1 91.60' 3,436 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

91.60 761 0 0
92.00 902 333 333
92.80 1,091 797 1,130
94.20 2,203 2,306 3,436

Device Routing     Invert Outlet Devices

#1 Discarded 91.60' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 93.20' 8.0' long  x 1.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.62  2.64  2.64  2.68  2.75  2.86  2.92  3.07  3.07  
3.03  3.28  3.32   
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Discarded OutFlow  Max=0.09 cfs @ 12.26 hrs  HW=93.40'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.09 cfs)

Primary OutFlow  Max=1.80 cfs @ 12.26 hrs  HW=93.40'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 1.80 cfs @ 1.16 fps)

Summary for Pond P-2: Roof Drywell

Inflow Area = 0.092 ac,100.00% Impervious,  Inflow Depth > 8.79"    for  100-Yr. Event event
Inflow = 0.81 cfs @ 12.08 hrs,  Volume= 0.067 af
Outflow = 0.39 cfs @ 12.24 hrs,  Volume= 0.067 af,  Atten= 52%,  Lag= 9.1 min
Discarded = 0.03 cfs @ 10.12 hrs,  Volume= 0.049 af
Primary = 0.36 cfs @ 12.24 hrs,  Volume= 0.019 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 95.22' @ 12.24 hrs   Surf.Area= 627 sf   Storage= 786 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 92.6 min ( 831.9 - 739.2 )

Volume Invert Avail.Storage Storage Description

#1 93.40' 342 cf Chambers Listed below  Inside #2
#2 92.90' 490 cf Stone Backfill (Prismatic) Listed below (Recalc)

1,568 cf Overall - 342 cf Embedded = 1,226 cf  x 40.0% Voids

832 cf Total Available Storage

Elevation Cum.Store
(feet) (cubic-feet)

93.40 0
94.80 342

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

92.90 627 0 0
93.90 627 627 627
95.40 627 941 1,568

Device Routing     Invert Outlet Devices

#1 Discarded 92.90' 2.410 in/hr Exfiltration over Surface area   
#2 Primary 94.50' 4.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.03 cfs @ 10.12 hrs  HW=92.93'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.36 cfs @ 12.24 hrs  HW=95.22'  TW=93.39'   (Dynamic Tailwater)
2=Orifice/Grate  (Orifice Controls 0.36 cfs @ 4.08 fps)




