
CIVIL ENGINEERING     ENVIRONMENTAL ASSESSMENT      LAND SURVEYING
P.O. Box 1088, 350 Bedford Street, Lakeville, MA 02347

March 5, 2014                          JN 1931-01-01       

New Bedford Conservation Commission
City Hall
133 William Street
New Bedford, MA 02740

RE:  CARDINAL PLACE SUBDIVISION

Dear Commission Members,

The following are our responses to the comments contained in the Nitsch Engineering letter dated
March 3, 2014.  

1. Enclosed are revised drainage calculations.  The paved area west of the drainage area “Pre-
3" was previously approved in the design of Gurney Place subdivision which extended
Swallow Street southerly.  As shown on page 4 of the predevelopment calculations, “Pre-3"
has 1,404 square feet (SF) of gravel road, 805 SF of paved road, 232 SF of woods and 2,635
SF of grass for a total of 5,076 SF of contributing drainage area under existing conditions.

Under “Post-3B” on page 8 of the enclosed drainage calculations, the area not collected by
the proposed catch basins and directed southerly, has 727 SF paved and 533 SF grassed for
a total of 1,260 SF. 

As can be seen on the attached Summary Page, the peak flow toward Sassaquin Pond for the
two-year storm is the same for pre as post conditions.  The post conditions are less than the
pre-flow for all larger storms, therefore, there should be no concern that Sassaquin Pond will
be negatively impacted. 

2. The reduction in peak flow to Sassaquin Pond, as explained in Item 1 above, should be
welcomed since the existing area that flows toward Sassaquin Pond has trash, hypodermic
needles and other sources of contamination.  

3. We agree.

4. We feel the Commission should approve the design as presented. 
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CIVIL ENGINEERING     ENVIRONMENTAL ASSESSMENT      LAND SURVEYING
P.O. Box 1088, 350 Bedford Street, Lakeville, MA 02347

If you have any further questions, please do not hesitate to contact our office. 

Sincerely,
PRIME ENGINEERING, INC.

Richard J. Rheaume, P.E., LSP
Chief Engineer

Enc.

Cc: Nitsch Engineering
New Bedford Planning Board



Proposed 
Cardinal Place 

New Bedford, Massachusetts 
 

Drainage Summary 
 
 

2 YR STORM (3.4 in.) 
 
Receptor    Pre Development   Post Development      
                                       Q Max (cfs)            Q Max (cfs)     
 
East  (Sum 1)   0     0  
South (Sum 2)   0     0    
Swallow St. (Sum 3)  0.04     0.04 
 
 
 
10 YR STORM (4.8 in.) 
 
Receptor    Pre Development   Post Development      
                                       Q Max (cfs)            Q Max (cfs)     
 
East  (Sum 1)   0.01     0.01  
South (Sum 2)   0.00     0.00    
Swallow St. (Sum 3)  0.12     0.07 
 
  
   
100 YR STORM (7.0 in.) 
 
Receptor    Pre Development   Post Development     
                                       Q Max (cfs)            Q Max (cfs)     
 
East  (Sum 1)   0.29     0.13 
South (Sum 2)   0.09     0.11    
Swallow St. (Sum 3)  0.32             0.13 
   



Drainage Diagram for PRE-DEVELOPMENT
Prepared by Prime Engineering, Inc        2/4/2014
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Subcat Reach Pond Link

PRE 1

PRE 2

PRE 3

SUM-1

SUM-2

SUM-3
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Subcatchment PRE 2: 

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 2 yr storm  Rainfall=3.40"

Area (sf) CN Description
18,680 36 Woods, Fair, HSG A

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 50 0.0200 0.1 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.40"
0.5 23 0.0200 0.7 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
12.5 73 Total

Subcatchment PRE 2: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 2 yr storm
Rainfall=3.40"

Runoff Area=18,680 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=73'

Tc=12.5 min
CN=36

0.00 cfs



Drainage Diagram for POST-development
Prepared by Prime Engineering, Inc        3/5/2014
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Subcat Reach Pond Link

POST 1A

POST 1B

POST 2A

POST 2B

POST-2B
POST 3A

POST 3B

1P

2P

3P

SUM-1

SUM-2

SUM-3
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=19,494 sf   Runoff Depth=0.00"Subcatchment POST 1A: 
   Flow Length=100'   Tc=6.1 min   CN=37   Runoff=0.00 cfs  0.000 af

Runoff Area=33,648 sf   Runoff Depth=0.75"Subcatchment POST 1B: 
   Flow Length=304'   Tc=7.7 min   CN=66   Runoff=0.52 cfs  0.048 af

Runoff Area=4,752 sf   Runoff Depth=0.66"Subcatchment POST 2A: 
   Tc=6.0 min   CN=64   Runoff=0.07 cfs  0.006 af

Runoff Area=9,634 sf   Runoff Depth=0.00"Subcatchment POST 2B: POST-2B
   Flow Length=175'   Tc=11.0 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=10,797 sf   Runoff Depth=0.09"Subcatchment POST 3A: 
   Tc=6.0 min   CN=46   Runoff=0.00 cfs  0.002 af

Runoff Area=1,260 sf   Runoff Depth=1.11"Subcatchment POST 3B: 
   Tc=6.0 min   CN=73   Runoff=0.04 cfs  0.003 af

Peak Elev=93.09'  Storage=145 cf   Inflow=0.52 cfs  0.048 afPond 1P: 
   Outflow=0.32 cfs  0.048 af

Peak Elev=92.57'  Storage=12 cf   Inflow=0.07 cfs  0.006 afPond 2P: 
   Outflow=0.05 cfs  0.006 af

Peak Elev=92.18'  Storage=78 cf   Inflow=0.00 cfs  0.002 afPond 3P: 
   Outflow=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afPond SUM-1: 
   Primary=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afPond SUM-2: 
   Primary=0.00 cfs  0.000 af

   Inflow=0.04 cfs  0.003 afPond SUM-3: 
   Primary=0.04 cfs  0.003 af

Total Runoff Area = 1.827 ac   Runoff Volume = 0.059 af   Average Runoff Depth = 0.38"
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Subcatchment POST 1A: 

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 yr storm  Rainfall=3.40"

Area (sf) CN Description
0 98 2647 roof (sent to inf)

9,587 39 >75% Grass cover, Good, HSG A
9,907 36 Woods, Fair, HSG A

19,494 37 Weighted Average

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

4.6 50 0.0300 0.2 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.5 50 0.0130 0.6 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.1 100 Total

Subcatchment POST 1A: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

1

0

Type III 24-hr 2 yr storm
Rainfall=3.40"

Runoff Area=19,494 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=100'

Tc=6.1 min
CN=37

0.00 cfs
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Subcatchment POST 1B: 

Runoff = 0.52 cfs @ 12.13 hrs,  Volume= 0.048 af,  Depth= 0.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 yr storm  Rainfall=3.40"

Area (sf) CN Description
0 98 3360 SF roof (sent to infiltrator)

10,507 98 Paved roads w/curbs & sewers
3,047 98 Driveways
1,784 98 Basin

18,310 39 >75% Grass cover, Good, HSG A
33,648 66 Weighted Average

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

6.2 37 0.0080 0.1 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

0.9 131 0.0145 2.4 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.6 136 0.0080 4.1 3.19 Circular Channel (pipe), 
Diam= 12.0"  Area= 0.8 sf  Perim= 3.1'  r= 0.25'  n= 0.013

7.7 304 Total

Subcatchment POST 1B: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 2 yr storm
Rainfall=3.40"

Runoff Area=33,648 sf
Runoff Volume=0.048 af

Runoff Depth=0.75"
Flow Length=304'

Tc=7.7 min
CN=66

0.52 cfs
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Subcatchment POST 2A: 

Runoff = 0.07 cfs @ 12.11 hrs,  Volume= 0.006 af,  Depth= 0.66"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 yr storm  Rainfall=3.40"

Area (sf) CN Description
2,021 98 Paved roads w/curbs & sewers
2,731 39 >75% Grass cover, Good, HSG A
4,752 64 Weighted Average

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

6.0 Direct Entry, 

Subcatchment POST 2A: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 2 yr storm
Rainfall=3.40"

Runoff Area=4,752 sf
Runoff Volume=0.006 af

Runoff Depth=0.66"
Tc=6.0 min

CN=64

0.07 cfs
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Subcatchment POST 2B: POST-2B

Runoff = 0.00 cfs @ 23.51 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 yr storm  Rainfall=3.40"

Area (sf) CN Description
0 98 2,481 SF Roofs (sent to infiltrator)

9,634 39 >75% Grass cover, Good, HSG A
9,634 39 Weighted Average

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

9.5 50 0.0050 0.1 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.5 125 0.0400 1.4 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.0 175 Total

Subcatchment POST 2B: POST-2B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 2 yr storm
Rainfall=3.40"

Runoff Area=9,634 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=175'

Tc=11.0 min
CN=39

0.00 cfs
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Subcatchment POST 3A: 

Runoff = 0.00 cfs @ 14.66 hrs,  Volume= 0.002 af,  Depth= 0.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 yr storm  Rainfall=3.40"

Area (sf) CN Description
1,206 98 PAVED AND SIDEWALK

0 98 1176 ROOF INFILTRATED
9,591 39 >75% Grass cover, Good, HSG A

10,797 46 Weighted Average

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

6.0 Direct Entry, 

Subcatchment POST 3A: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 2 yr storm
Rainfall=3.40"

Runoff Area=10,797 sf
Runoff Volume=0.002 af

Runoff Depth=0.09"
Tc=6.0 min

CN=46

0.00 cfs
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Subcatchment POST 3B: 

Runoff = 0.04 cfs @ 12.10 hrs,  Volume= 0.003 af,  Depth= 1.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 yr storm  Rainfall=3.40"

Area (sf) CN Description
727 98 PAVED AND SIDEWALK
533 39 >75% Grass cover, Good, HSG A

1,260 73 Weighted Average

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

6.0 Direct Entry, 

Subcatchment POST 3B: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 2 yr storm
Rainfall=3.40"

Runoff Area=1,260 sf
Runoff Volume=0.003 af

Runoff Depth=1.11"
Tc=6.0 min

CN=73

0.04 cfs
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Pond 1P: 

Inflow Area = 0.772 ac,  Inflow Depth = 0.75"    for  2 yr storm event
Inflow = 0.52 cfs @ 12.13 hrs,  Volume= 0.048 af
Outflow = 0.32 cfs @ 12.34 hrs,  Volume= 0.048 af,  Atten= 39%,  Lag= 12.7 min
Discarded = 0.32 cfs @ 12.34 hrs,  Volume= 0.048 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 93.09' @ 12.34 hrs   Surf.Area= 1,648 sf   Storage= 145 cf
Plug-Flow detention time= 3.0 min calculated for 0.048 af (100% of inflow)
Center-of-Mass det. time= 3.0 min ( 890.2 - 887.2 )

Volume Invert Avail.Storage Storage Description
#1 93.00' 4,305 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
93.00 1,600 0 0
94.00 2,138 1,869 1,869
95.00 2,733 2,436 4,305

Device Routing Invert Outlet Devices
#1 Discarded 0.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.32 cfs @ 12.34 hrs  HW=93.09'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.32 cfs)

Pond 1P: 

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=0.772 ac
Peak Elev=93.09'

Storage=145 cf

0.52 cfs

0.32 cfs



Type III 24-hr 2 yr storm  Rainfall=3.40"POST-development
Page 10Prepared by Prime Engineering, Inc
3/5/2014HydroCAD® 7.10  s/n 001299  © 2005 HydroCAD Software Solutions LLC

Pond 2P: 

Inflow Area = 0.109 ac,  Inflow Depth = 0.66"    for  2 yr storm event
Inflow = 0.07 cfs @ 12.11 hrs,  Volume= 0.006 af
Outflow = 0.05 cfs @ 12.10 hrs,  Volume= 0.006 af,  Atten= 27%,  Lag= 0.0 min
Discarded = 0.05 cfs @ 12.10 hrs,  Volume= 0.006 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 92.57' @ 12.21 hrs   Surf.Area= 251 sf   Storage= 12 cf
Plug-Flow detention time= 3.0 min calculated for 0.006 af (100% of inflow)
Center-of-Mass det. time= 3.0 min ( 896.7 - 893.7 )

Volume Invert Avail.Storage Storage Description
#1 92.50' 226 cf 8.00'D x 4.50'H Vertical Cone/Cylinder  x 5

1,131 cf Overall - 565 cf Embedded = 565 cf  x 40.0% Voids
#2 92.50' 565 cf 6.00'D x 4.00'H Vertical Cone/Cylinder  x 5  Inside #1

792 cf Total Available Storage

Device Routing Invert Outlet Devices
#1 Discarded 0.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.05 cfs @ 12.10 hrs  HW=92.55'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.05 cfs)

Pond 2P: 

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=0.109 ac
Peak Elev=92.57'

Storage=12 cf

0.07 cfs

0.05 cfs
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Pond 3P: 

Inflow Area = 0.248 ac,  Inflow Depth = 0.09"    for  2 yr storm event
Inflow = 0.00 cfs @ 14.66 hrs,  Volume= 0.002 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 92.18' @ 24.40 hrs   Surf.Area= 474 sf   Storage= 78 cf
Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 92.00' 590 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
92.00 411 0 0
93.00 768 590 590

Device Routing Invert Outlet Devices
#1 Primary 92.95' 4.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  2.68  
2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=92.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.248 ac
Peak Elev=92.18'

Storage=78 cf

0.00 cfs

0.00 cfs
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Pond SUM-1: 

Inflow Area = 0.448 ac,  Inflow Depth = 0.00"    for  2 yr storm event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Pond SUM-1: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.448 ac

0.00 cfs0.00 cfs
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Pond SUM-2: 

Inflow Area = 0.469 ac,  Inflow Depth = 0.00"    for  2 yr storm event
Inflow = 0.00 cfs @ 23.51 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 23.51 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Pond SUM-2: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.469 ac

0.00 cfs0.00 cfs



Type III 24-hr 2 yr storm  Rainfall=3.40"POST-development
Page 15Prepared by Prime Engineering, Inc
3/5/2014HydroCAD® 7.10  s/n 001299  © 2005 HydroCAD Software Solutions LLC

Pond SUM-3: 

Inflow Area = 0.029 ac,  Inflow Depth = 1.11"    for  2 yr storm event
Inflow = 0.04 cfs @ 12.10 hrs,  Volume= 0.003 af
Primary = 0.04 cfs @ 12.10 hrs,  Volume= 0.003 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Pond SUM-3: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.029 ac

0.04 cfs0.04 cfs
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=19,494 sf   Runoff Depth=0.11"Subcatchment POST 1A: 
   Flow Length=100'   Tc=6.1 min   CN=37   Runoff=0.01 cfs  0.004 af

Runoff Area=33,648 sf   Runoff Depth=1.59"Subcatchment POST 1B: 
   Flow Length=304'   Tc=7.7 min   CN=66   Runoff=1.27 cfs  0.103 af

Runoff Area=4,752 sf   Runoff Depth=1.45"Subcatchment POST 2A: 
   Tc=6.0 min   CN=64   Runoff=0.17 cfs  0.013 af

Runoff Area=9,634 sf   Runoff Depth=0.16"Subcatchment POST 2B: POST-2B
   Flow Length=175'   Tc=11.0 min   CN=39   Runoff=0.00 cfs  0.003 af

Runoff Area=10,797 sf   Runoff Depth=0.42"Subcatchment POST 3A: 
   Tc=6.0 min   CN=46   Runoff=0.05 cfs  0.009 af

Runoff Area=1,260 sf   Runoff Depth=2.12"Subcatchment POST 3B: 
   Tc=6.0 min   CN=73   Runoff=0.07 cfs  0.005 af

Peak Elev=93.54'  Storage=941 cf   Inflow=1.27 cfs  0.103 afPond 1P: 
   Outflow=0.36 cfs  0.103 af

Peak Elev=93.11'  Storage=113 cf   Inflow=0.17 cfs  0.013 afPond 2P: 
   Outflow=0.05 cfs  0.013 af

Peak Elev=92.71'  Storage=381 cf   Inflow=0.05 cfs  0.009 afPond 3P: 
   Outflow=0.00 cfs  0.000 af

   Inflow=0.01 cfs  0.004 afPond SUM-1: 
   Primary=0.01 cfs  0.004 af

   Inflow=0.00 cfs  0.003 afPond SUM-2: 
   Primary=0.00 cfs  0.003 af

   Inflow=0.07 cfs  0.005 afPond SUM-3: 
   Primary=0.07 cfs  0.005 af

Total Runoff Area = 1.827 ac   Runoff Volume = 0.137 af   Average Runoff Depth = 0.90"
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Subcatchment POST 1A: 

Runoff = 0.01 cfs @ 14.83 hrs,  Volume= 0.004 af,  Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 yr storm  Rainfall=4.80"

Area (sf) CN Description
0 98 2647 roof (sent to inf)

9,587 39 >75% Grass cover, Good, HSG A
9,907 36 Woods, Fair, HSG A

19,494 37 Weighted Average

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

4.6 50 0.0300 0.2 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.5 50 0.0130 0.6 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.1 100 Total

Subcatchment POST 1A: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr 10 yr storm
Rainfall=4.80"

Runoff Area=19,494 sf
Runoff Volume=0.004 af

Runoff Depth=0.11"
Flow Length=100'

Tc=6.1 min
CN=37

0.01 cfs
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Subcatchment POST 1B: 

Runoff = 1.27 cfs @ 12.12 hrs,  Volume= 0.103 af,  Depth= 1.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 yr storm  Rainfall=4.80"

Area (sf) CN Description
0 98 3360 SF roof (sent to infiltrator)

10,507 98 Paved roads w/curbs & sewers
3,047 98 Driveways
1,784 98 Basin

18,310 39 >75% Grass cover, Good, HSG A
33,648 66 Weighted Average

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

6.2 37 0.0080 0.1 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

0.9 131 0.0145 2.4 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.6 136 0.0080 4.1 3.19 Circular Channel (pipe), 
Diam= 12.0"  Area= 0.8 sf  Perim= 3.1'  r= 0.25'  n= 0.013

7.7 304 Total

Subcatchment POST 1B: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0

Type III 24-hr 10 yr storm
Rainfall=4.80"

Runoff Area=33,648 sf
Runoff Volume=0.103 af

Runoff Depth=1.59"
Flow Length=304'

Tc=7.7 min
CN=66

1.27 cfs
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Subcatchment POST 2A: 

Runoff = 0.17 cfs @ 12.10 hrs,  Volume= 0.013 af,  Depth= 1.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 yr storm  Rainfall=4.80"

Area (sf) CN Description
2,021 98 Paved roads w/curbs & sewers
2,731 39 >75% Grass cover, Good, HSG A
4,752 64 Weighted Average

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

6.0 Direct Entry, 

Subcatchment POST 2A: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 10 yr storm
Rainfall=4.80"

Runoff Area=4,752 sf
Runoff Volume=0.013 af

Runoff Depth=1.45"
Tc=6.0 min

CN=64

0.17 cfs
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Subcatchment POST 2B: POST-2B

Runoff = 0.00 cfs @ 13.75 hrs,  Volume= 0.003 af,  Depth= 0.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 yr storm  Rainfall=4.80"

Area (sf) CN Description
0 98 2,481 SF Roofs (sent to infiltrator)

9,634 39 >75% Grass cover, Good, HSG A
9,634 39 Weighted Average

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

9.5 50 0.0050 0.1 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.5 125 0.0400 1.4 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.0 175 Total

Subcatchment POST 2B: POST-2B

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr 10 yr storm
Rainfall=4.80"

Runoff Area=9,634 sf
Runoff Volume=0.003 af

Runoff Depth=0.16"
Flow Length=175'

Tc=11.0 min
CN=39

0.00 cfs
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Subcatchment POST 3A: 

Runoff = 0.05 cfs @ 12.30 hrs,  Volume= 0.009 af,  Depth= 0.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 yr storm  Rainfall=4.80"

Area (sf) CN Description
1,206 98 PAVED AND SIDEWALK

0 98 1176 ROOF INFILTRATED
9,591 39 >75% Grass cover, Good, HSG A

10,797 46 Weighted Average

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

6.0 Direct Entry, 

Subcatchment POST 3A: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 10 yr storm
Rainfall=4.80"

Runoff Area=10,797 sf
Runoff Volume=0.009 af

Runoff Depth=0.42"
Tc=6.0 min

CN=46

0.05 cfs
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Subcatchment POST 3B: 

Runoff = 0.07 cfs @ 12.10 hrs,  Volume= 0.005 af,  Depth= 2.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 yr storm  Rainfall=4.80"

Area (sf) CN Description
727 98 PAVED AND SIDEWALK
533 39 >75% Grass cover, Good, HSG A

1,260 73 Weighted Average

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

6.0 Direct Entry, 

Subcatchment POST 3B: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 10 yr storm
Rainfall=4.80"

Runoff Area=1,260 sf
Runoff Volume=0.005 af

Runoff Depth=2.12"
Tc=6.0 min

CN=73

0.07 cfs



Type III 24-hr 10 yr storm  Rainfall=4.80"POST-development
Page 23Prepared by Prime Engineering, Inc
3/5/2014HydroCAD® 7.10  s/n 001299  © 2005 HydroCAD Software Solutions LLC

Pond 1P: 

Inflow Area = 0.772 ac,  Inflow Depth = 1.59"    for  10 yr storm event
Inflow = 1.27 cfs @ 12.12 hrs,  Volume= 0.103 af
Outflow = 0.36 cfs @ 12.54 hrs,  Volume= 0.103 af,  Atten= 72%,  Lag= 25.4 min
Discarded = 0.36 cfs @ 12.54 hrs,  Volume= 0.103 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 93.54' @ 12.54 hrs   Surf.Area= 1,890 sf   Storage= 941 cf
Plug-Flow detention time= 15.8 min calculated for 0.102 af (100% of inflow)
Center-of-Mass det. time= 15.8 min ( 878.0 - 862.2 )

Volume Invert Avail.Storage Storage Description
#1 93.00' 4,305 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
93.00 1,600 0 0
94.00 2,138 1,869 1,869
95.00 2,733 2,436 4,305

Device Routing Invert Outlet Devices
#1 Discarded 0.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.36 cfs @ 12.54 hrs  HW=93.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.36 cfs)

Pond 1P: 

Inflow
Discarded

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=0.772 ac
Peak Elev=93.54'

Storage=941 cf

1.27 cfs

0.36 cfs
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Pond 2P: 

Inflow Area = 0.109 ac,  Inflow Depth = 1.45"    for  10 yr storm event
Inflow = 0.17 cfs @ 12.10 hrs,  Volume= 0.013 af
Outflow = 0.05 cfs @ 12.00 hrs,  Volume= 0.013 af,  Atten= 72%,  Lag= 0.0 min
Discarded = 0.05 cfs @ 12.00 hrs,  Volume= 0.013 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 93.11' @ 12.51 hrs   Surf.Area= 251 sf   Storage= 113 cf
Plug-Flow detention time= 13.9 min calculated for 0.013 af (100% of inflow)
Center-of-Mass det. time= 13.9 min ( 880.2 - 866.3 )

Volume Invert Avail.Storage Storage Description
#1 92.50' 226 cf 8.00'D x 4.50'H Vertical Cone/Cylinder  x 5

1,131 cf Overall - 565 cf Embedded = 565 cf  x 40.0% Voids
#2 92.50' 565 cf 6.00'D x 4.00'H Vertical Cone/Cylinder  x 5  Inside #1

792 cf Total Available Storage

Device Routing Invert Outlet Devices
#1 Discarded 0.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.05 cfs @ 12.00 hrs  HW=92.57'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.05 cfs)

Pond 2P: 

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=0.109 ac
Peak Elev=93.11'

Storage=113 cf

0.17 cfs

0.05 cfs



Type III 24-hr 10 yr storm  Rainfall=4.80"POST-development
Page 25Prepared by Prime Engineering, Inc
3/5/2014HydroCAD® 7.10  s/n 001299  © 2005 HydroCAD Software Solutions LLC

Pond 3P: 

Inflow Area = 0.248 ac,  Inflow Depth = 0.42"    for  10 yr storm event
Inflow = 0.05 cfs @ 12.30 hrs,  Volume= 0.009 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 92.71' @ 24.40 hrs   Surf.Area= 664 sf   Storage= 381 cf
Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 92.00' 590 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
92.00 411 0 0
93.00 768 590 590

Device Routing Invert Outlet Devices
#1 Primary 92.95' 4.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  2.68  
2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=92.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.248 ac
Peak Elev=92.71'

Storage=381 cf

0.05 cfs

0.00 cfs
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Pond SUM-1: 

Inflow Area = 0.448 ac,  Inflow Depth = 0.11"    for  10 yr storm event
Inflow = 0.01 cfs @ 14.83 hrs,  Volume= 0.004 af
Primary = 0.01 cfs @ 14.83 hrs,  Volume= 0.004 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Pond SUM-1: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.448 ac
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Pond SUM-2: 

Inflow Area = 0.469 ac,  Inflow Depth = 0.08"    for  10 yr storm event
Inflow = 0.00 cfs @ 13.75 hrs,  Volume= 0.003 af
Primary = 0.00 cfs @ 13.75 hrs,  Volume= 0.003 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Pond SUM-2: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.469 ac

0.00 cfs0.00 cfs
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Pond SUM-3: 

Inflow Area = 0.029 ac,  Inflow Depth = 2.12"    for  10 yr storm event
Inflow = 0.07 cfs @ 12.10 hrs,  Volume= 0.005 af
Primary = 0.07 cfs @ 12.10 hrs,  Volume= 0.005 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Pond SUM-3: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.029 ac
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=19,494 sf   Runoff Depth=0.63"Subcatchment POST 1A: 
   Flow Length=100'   Tc=6.1 min   CN=37   Runoff=0.13 cfs  0.023 af

Runoff Area=33,648 sf   Runoff Depth=3.20"Subcatchment POST 1B: 
   Flow Length=304'   Tc=7.7 min   CN=66   Runoff=2.68 cfs  0.206 af

Runoff Area=4,752 sf   Runoff Depth=3.00"Subcatchment POST 2A: 
   Tc=6.0 min   CN=64   Runoff=0.37 cfs  0.027 af

Runoff Area=9,634 sf   Runoff Depth=0.77"Subcatchment POST 2B: POST-2B
   Flow Length=175'   Tc=11.0 min   CN=39   Runoff=0.08 cfs  0.014 af

Runoff Area=10,797 sf   Runoff Depth=1.32"Subcatchment POST 3A: 
   Tc=6.0 min   CN=46   Runoff=0.30 cfs  0.027 af

Runoff Area=1,260 sf   Runoff Depth=3.94"Subcatchment POST 3B: 
   Tc=6.0 min   CN=73   Runoff=0.13 cfs  0.009 af

Peak Elev=94.43'  Storage=2,833 cf   Inflow=2.68 cfs  0.206 afPond 1P: 
   Outflow=0.46 cfs  0.206 af

Peak Elev=94.61'  Storage=391 cf   Inflow=0.37 cfs  0.027 afPond 2P: 
   Outflow=0.05 cfs  0.027 af

Peak Elev=92.98'  Storage=571 cf   Inflow=0.30 cfs  0.027 afPond 3P: 
   Outflow=0.04 cfs  0.015 af

   Inflow=0.13 cfs  0.023 afPond SUM-1: 
   Primary=0.13 cfs  0.023 af

   Inflow=0.08 cfs  0.029 afPond SUM-2: 
   Primary=0.08 cfs  0.029 af

   Inflow=0.13 cfs  0.009 afPond SUM-3: 
   Primary=0.13 cfs  0.009 af

Total Runoff Area = 1.827 ac   Runoff Volume = 0.308 af   Average Runoff Depth = 2.02"
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Subcatchment POST 1A: 

Runoff = 0.13 cfs @ 12.30 hrs,  Volume= 0.023 af,  Depth= 0.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 yr storm  Rainfall=7.00"

Area (sf) CN Description
0 98 2647 roof (sent to inf)

9,587 39 >75% Grass cover, Good, HSG A
9,907 36 Woods, Fair, HSG A

19,494 37 Weighted Average

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

4.6 50 0.0300 0.2 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.5 50 0.0130 0.6 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.1 100 Total

Subcatchment POST 1A: 
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Type III 24-hr 100 yr storm
Rainfall=7.00"

Runoff Area=19,494 sf
Runoff Volume=0.023 af

Runoff Depth=0.63"
Flow Length=100'

Tc=6.1 min
CN=37

0.13 cfs
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Subcatchment POST 1B: 

Runoff = 2.68 cfs @ 12.11 hrs,  Volume= 0.206 af,  Depth= 3.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 yr storm  Rainfall=7.00"

Area (sf) CN Description
0 98 3360 SF roof (sent to infiltrator)

10,507 98 Paved roads w/curbs & sewers
3,047 98 Driveways
1,784 98 Basin

18,310 39 >75% Grass cover, Good, HSG A
33,648 66 Weighted Average

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

6.2 37 0.0080 0.1 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

0.9 131 0.0145 2.4 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.6 136 0.0080 4.1 3.19 Circular Channel (pipe), 
Diam= 12.0"  Area= 0.8 sf  Perim= 3.1'  r= 0.25'  n= 0.013

7.7 304 Total

Subcatchment POST 1B: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100 yr storm
Rainfall=7.00"

Runoff Area=33,648 sf
Runoff Volume=0.206 af

Runoff Depth=3.20"
Flow Length=304'

Tc=7.7 min
CN=66

2.68 cfs
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Subcatchment POST 2A: 

Runoff = 0.37 cfs @ 12.10 hrs,  Volume= 0.027 af,  Depth= 3.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 yr storm  Rainfall=7.00"

Area (sf) CN Description
2,021 98 Paved roads w/curbs & sewers
2,731 39 >75% Grass cover, Good, HSG A
4,752 64 Weighted Average

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

6.0 Direct Entry, 

Subcatchment POST 2A: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100 yr storm
Rainfall=7.00"

Runoff Area=4,752 sf
Runoff Volume=0.027 af

Runoff Depth=3.00"
Tc=6.0 min

CN=64

0.37 cfs
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Subcatchment POST 2B: POST-2B

Runoff = 0.08 cfs @ 12.31 hrs,  Volume= 0.014 af,  Depth= 0.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 yr storm  Rainfall=7.00"

Area (sf) CN Description
0 98 2,481 SF Roofs (sent to infiltrator)

9,634 39 >75% Grass cover, Good, HSG A
9,634 39 Weighted Average

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

9.5 50 0.0050 0.1 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.5 125 0.0400 1.4 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.0 175 Total

Subcatchment POST 2B: POST-2B
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Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr 100 yr storm
Rainfall=7.00"

Runoff Area=9,634 sf
Runoff Volume=0.014 af

Runoff Depth=0.77"
Flow Length=175'

Tc=11.0 min
CN=39

0.08 cfs
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Subcatchment POST 3A: 

Runoff = 0.30 cfs @ 12.11 hrs,  Volume= 0.027 af,  Depth= 1.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 yr storm  Rainfall=7.00"

Area (sf) CN Description
1,206 98 PAVED AND SIDEWALK

0 98 1176 ROOF INFILTRATED
9,591 39 >75% Grass cover, Good, HSG A

10,797 46 Weighted Average

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

6.0 Direct Entry, 

Subcatchment POST 3A: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100 yr storm
Rainfall=7.00"

Runoff Area=10,797 sf
Runoff Volume=0.027 af

Runoff Depth=1.32"
Tc=6.0 min

CN=46

0.30 cfs
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Subcatchment POST 3B: 

Runoff = 0.13 cfs @ 12.09 hrs,  Volume= 0.009 af,  Depth= 3.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 yr storm  Rainfall=7.00"

Area (sf) CN Description
727 98 PAVED AND SIDEWALK
533 39 >75% Grass cover, Good, HSG A

1,260 73 Weighted Average

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

6.0 Direct Entry, 

Subcatchment POST 3B: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100 yr storm
Rainfall=7.00"

Runoff Area=1,260 sf
Runoff Volume=0.009 af

Runoff Depth=3.94"
Tc=6.0 min

CN=73

0.13 cfs
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Pond 1P: 

Inflow Area = 0.772 ac,  Inflow Depth = 3.20"    for  100 yr storm event
Inflow = 2.68 cfs @ 12.11 hrs,  Volume= 0.206 af
Outflow = 0.46 cfs @ 12.66 hrs,  Volume= 0.206 af,  Atten= 83%,  Lag= 32.9 min
Discarded = 0.46 cfs @ 12.66 hrs,  Volume= 0.206 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 94.43' @ 12.66 hrs   Surf.Area= 2,391 sf   Storage= 2,833 cf
Plug-Flow detention time= 50.3 min calculated for 0.206 af (100% of inflow)
Center-of-Mass det. time= 50.2 min ( 891.5 - 841.3 )

Volume Invert Avail.Storage Storage Description
#1 93.00' 4,305 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
93.00 1,600 0 0
94.00 2,138 1,869 1,869
95.00 2,733 2,436 4,305

Device Routing Invert Outlet Devices
#1 Discarded 0.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.46 cfs @ 12.66 hrs  HW=94.43'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.46 cfs)

Pond 1P: 

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=0.772 ac
Peak Elev=94.43'
Storage=2,833 cf

2.68 cfs

0.46 cfs
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Pond 2P: 

Inflow Area = 0.109 ac,  Inflow Depth = 3.00"    for  100 yr storm event
Inflow = 0.37 cfs @ 12.10 hrs,  Volume= 0.027 af
Outflow = 0.05 cfs @ 11.75 hrs,  Volume= 0.027 af,  Atten= 87%,  Lag= 0.0 min
Discarded = 0.05 cfs @ 11.75 hrs,  Volume= 0.027 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 94.61' @ 12.85 hrs   Surf.Area= 251 sf   Storage= 391 cf
Plug-Flow detention time= 64.7 min calculated for 0.027 af (100% of inflow)
Center-of-Mass det. time= 64.7 min ( 908.9 - 844.2 )

Volume Invert Avail.Storage Storage Description
#1 92.50' 226 cf 8.00'D x 4.50'H Vertical Cone/Cylinder  x 5

1,131 cf Overall - 565 cf Embedded = 565 cf  x 40.0% Voids
#2 92.50' 565 cf 6.00'D x 4.00'H Vertical Cone/Cylinder  x 5  Inside #1

792 cf Total Available Storage

Device Routing Invert Outlet Devices
#1 Discarded 0.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.05 cfs @ 11.75 hrs  HW=92.55'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.05 cfs)

Pond 2P: 
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Inflow Area=0.109 ac
Peak Elev=94.61'

Storage=391 cf

0.37 cfs

0.05 cfs
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Pond 3P: 

Inflow Area = 0.248 ac,  Inflow Depth = 1.32"    for  100 yr storm event
Inflow = 0.30 cfs @ 12.11 hrs,  Volume= 0.027 af
Outflow = 0.04 cfs @ 13.70 hrs,  Volume= 0.015 af,  Atten= 87%,  Lag= 95.4 min
Primary = 0.04 cfs @ 13.70 hrs,  Volume= 0.015 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 92.98' @ 13.70 hrs   Surf.Area= 759 sf   Storage= 571 cf
Plug-Flow detention time= 283.7 min calculated for 0.015 af (54% of inflow)
Center-of-Mass det. time= 141.5 min ( 1,036.6 - 895.0 )

Volume Invert Avail.Storage Storage Description
#1 92.00' 590 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
92.00 411 0 0
93.00 768 590 590

Device Routing Invert Outlet Devices
#1 Primary 92.95' 4.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  2.68  
2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Primary OutFlow  Max=0.04 cfs @ 13.70 hrs  HW=92.98'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.04 cfs @ 0.4 fps)
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Pond 3P: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.248 ac
Peak Elev=92.98'

Storage=571 cf

0.30 cfs

0.04 cfs
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Pond SUM-1: 

Inflow Area = 0.448 ac,  Inflow Depth = 0.63"    for  100 yr storm event
Inflow = 0.13 cfs @ 12.30 hrs,  Volume= 0.023 af
Primary = 0.13 cfs @ 12.30 hrs,  Volume= 0.023 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Pond SUM-1: 
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Hydrograph
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Inflow Area=0.448 ac
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Pond SUM-2: 

Inflow Area = 0.469 ac,  Inflow Depth = 0.74"    for  100 yr storm event
Inflow = 0.08 cfs @ 12.31 hrs,  Volume= 0.029 af
Primary = 0.08 cfs @ 12.31 hrs,  Volume= 0.029 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Pond SUM-2: 
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Inflow Area=0.469 ac
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Pond SUM-3: 

Inflow Area = 0.029 ac,  Inflow Depth = 3.94"    for  100 yr storm event
Inflow = 0.13 cfs @ 12.09 hrs,  Volume= 0.009 af
Primary = 0.13 cfs @ 12.09 hrs,  Volume= 0.009 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Pond SUM-3: 
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Hydrograph
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Inflow Area=0.029 ac
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