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October 23, 2017 
 
 
Conservation Commission 
New Bedford City Hall 
133 Williams Street 
New Bedford, MA 02740 
 
 

RE:   Response Letter  

         Notice of Intent – Parallel Products (SE49-0771) 

100 Duchaine Blvd. – New Bedford, Massachusetts  

 
Dear Members of the Commission: 
 
We have enclosed a response letter, revised HydroCAD calculations, revised Site Plan 
sheets and accompanying documentation in response to the comment letter prepared 
by Nitsch Engineering dated October 17, 2017 in regards to their review of the Site 
Plans and attached documents. 
 
We trust the attachments noted above and included herewith will provide the necessary 
documentation to address their comments. If you should have any questions, please 
feel free to contact us.  
 
Very Truly Yours, 
 

FARLAND CORPORATION, INC. 
 

Christian A. Farland   
Christian A. Farland , P.E., LEED AP  
Principal Engineer and President 

 
 
 
 
 
 
 
 
 
 
 

http://www.farlandcorp.com/
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Nitsch Engineering Comments 

 

Comment #1:  

The improvements on the parking lot to the east of the existing building include a new 
100-foot-long access driveway.  The plans do not show any proposed grades on this 
driveway, implying that the driveway is flat.  The plans have been revised to show a 
small rain garden to collect and treat stormwater generated by the driveway.  The rain 
garden appears to be appropriate for the project. 
 

Farland Corp. agrees with this statement. 

 

Comment #2:  

We recommend that additional information be provided describing the outlet control 
structure from the underground infiltration system.  The calculations show one six-inch 
reinforced concrete pipe controlling the flow from the leaching system.  Six-inch 
reinforced pipes are not manufactured.  The detail shows the invert at the bottom of the 
chambers.  The plans show four outlet pipes, one from each row of recharge units.  
Details need to be provided that are consistent among the calculations, plans and 
details, and are clear for the contractor to build. 
 

Discrepancies within the plans and calculations have been revised to 

be consistent with one another.  Additional descriptions have been 

added to the plans and details to show the proposed construction of 

the outlet manifold structure. 

 

Comment #3:  

We recommend the underground piping be labelled for size and pipe material. 
 

Pipe sizes and material have been added to the plan. 

 

Comment #4:  

A water quality unit detail was added to the plans.  The detail is generic and does not 
specify the manufacturer.  The detail should show the manufacturer or type of unit 
proposed by the applicant. 
 

The water quality unit detail has been updated to show model and type 

of the proposed unit. 

 
 

If you have any questions or require any further information please contact this office at 
(508) 717-3479. 

http://www.farlandcorp.com/
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Summary for Subcatchment S-1: Rooftop

Runoff = 1.14 cfs @ 12.08 hrs,  Volume= 0.091 af,  Depth= 3.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
* 15,000 98 Roof

15,000 Impervious Area

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

6.0 Direct Entry, Min Tc

Summary for Subcatchment S-2: Tributary to Double Catch Basin

Runoff = 1.80 cfs @ 12.08 hrs,  Volume= 0.143 af,  Depth= 3.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
* 23,660 98 Roadway

23,660 Impervious Area

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

6.0 Direct Entry, Min. Tc

Summary for Subcatchment S-3: Tributary to Basin

Runoff = 2.06 cfs @ 12.09 hrs,  Volume= 0.147 af,  Depth= 1.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
* 16,450 98 Basin
* 26,600 76 Gravel roads, HSG A

2,050 39 >75% Grass cover, Good, HSG A
45,100 82 Weighted Average
28,650 Pervious Area
16,450 Impervious Area

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

6.0 Direct Entry, Min. Tc
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Summary for Subcatchment S-4: Off Site Runoff

Runoff = 0.03 cfs @ 12.46 hrs,  Volume= 0.012 af,  Depth= 0.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
* 3,500 98 Pavement

10,900 76 Gravel roads, HSG A
8,800 39 >75% Grass cover, Good, HSG A

20,440 30 Woods, Good, HSG A
43,640 49 Weighted Average
40,140 Pervious Area

3,500 Impervious Area

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

6.0 Direct Entry, Min. Tc

Summary for Subcatchment S-5: Tributary to Rain Garden

Runoff = 0.23 cfs @ 12.08 hrs,  Volume= 0.018 af,  Depth= 3.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
3,008 98 Paved parking & roofs
3,008 Impervious Area

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

6.0 Direct Entry, Min. Tc

Summary for Reach P-1: Catch Basin

Inflow Area = 0.543 ac,100.00% Impervious,  Inflow Depth = 3.17"    for  2-yr event
Inflow = 1.80 cfs @ 12.08 hrs,  Volume= 0.143 af
Outflow = 1.79 cfs @ 12.09 hrs,  Volume= 0.143 af,  Atten= 0%,  Lag= 0.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 3.48 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 1.19 fps,  Avg. Travel Time= 1.1 min

Peak Storage= 41 cf @ 12.09 hrs,  Average Depth at Peak Storage= 0.62'
Bank-Full Depth= 1.00',  Capacity at Bank-Full= 2.52 cfs
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12.0" Diameter Pipe,  n= 0.013
Length= 80.0'   Slope= 0.0050 '/'
Inlet Invert= 79.00',  Outlet Invert= 78.60'

Summary for Reach P-2: 12" HDPE

Inflow Area = 0.543 ac,100.00% Impervious,  Inflow Depth = 3.17"    for  2-yr event
Inflow = 1.79 cfs @ 12.09 hrs,  Volume= 0.143 af
Outflow = 1.78 cfs @ 12.10 hrs,  Volume= 0.143 af,  Atten= 1%,  Lag= 0.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 3.48 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 1.18 fps,  Avg. Travel Time= 2.0 min

Peak Storage= 72 cf @ 12.10 hrs,  Average Depth at Peak Storage= 0.62'
Bank-Full Depth= 1.00',  Capacity at Bank-Full= 2.52 cfs

12.0" Diameter Pipe,  n= 0.013
Length= 140.0'   Slope= 0.0050 '/'
Inlet Invert= 78.50',  Outlet Invert= 77.80'

Summary for Pond DB: Detention Basin

Inflow Area = 1.923 ac, 65.80% Impervious,  Inflow Depth = 1.81"    for  2-yr event
Inflow = 3.84 cfs @ 12.09 hrs,  Volume= 0.290 af
Outflow = 0.07 cfs @ 18.17 hrs,  Volume= 0.141 af,  Atten= 98%,  Lag= 364.7 min
Discarded = 0.07 cfs @ 18.17 hrs,  Volume= 0.141 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 77.74' @ 18.17 hrs   Surf.Area= 11,966 sf   Storage= 8,458 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 306.4 min ( 1,102.1 - 795.8 )
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Volume Invert Avail.Storage Storage Description
#1 77.00' 39,678 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
77.00 10,760 0 0
78.00 12,380 11,570 11,570
79.00 14,040 13,210 24,780
80.00 15,756 14,898 39,678

Device Routing     Invert Outlet Devices
#1 Discarded 77.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 79.00' 15.0' long  x 5.0' 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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Discarded OutFlow  Max=0.07 cfs @ 18.17 hrs  HW=77.74'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=77.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond DMH: Drain Manhole

Inflow Area = 0.543 ac,100.00% Impervious,  Inflow Depth = 3.17"    for  2-yr event
Inflow = 1.79 cfs @ 12.09 hrs,  Volume= 0.143 af
Primary = 1.79 cfs @ 12.09 hrs,  Volume= 0.143 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3

Summary for Pond RG: Rain Garden

Inflow Area = 0.069 ac,100.00% Impervious,  Inflow Depth = 3.17"    for  2-yr event
Inflow = 0.23 cfs @ 12.08 hrs,  Volume= 0.018 af
Outflow = 0.01 cfs @ 14.74 hrs,  Volume= 0.018 af,  Atten= 96%,  Lag= 159.5 min
Discarded = 0.01 cfs @ 14.74 hrs,  Volume= 0.018 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 77.78' @ 14.74 hrs   Surf.Area= 1,566 sf   Storage= 398 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 334.7 min ( 1,089.9 - 755.1 )

Volume Invert Avail.Storage Storage Description
#1 77.50' 770 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
77.50 1,301 0 0
78.00 1,779 770 770

Device Routing     Invert Outlet Devices
#1 Discarded 77.50' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 78.00' 7.0' long  x 5.0' 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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Discarded OutFlow  Max=0.01 cfs @ 14.74 hrs  HW=77.78'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=77.50'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond SRS: Subsurface Recharge System

Inflow Area = 0.344 ac,100.00% Impervious,  Inflow Depth = 3.17"    for  2-yr event
Inflow = 1.14 cfs @ 12.08 hrs,  Volume= 0.091 af
Outflow = 0.02 cfs @ 8.27 hrs,  Volume= 0.034 af,  Atten= 99%,  Lag= 0.0 min
Discarded = 0.02 cfs @ 8.27 hrs,  Volume= 0.034 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 79.62' @ 19.84 hrs   Surf.Area= 2,519 sf   Storage= 2,856 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 258.0 min ( 1,013.2 - 755.1 )

Volume Invert Avail.Storage Storage Description
#1 78.00' 2,423 cf 22.00'W x 114.50'L x 4.00'H Prismatoid

10,076 cf Overall - 4,019 cf Embedded = 6,057 cf  x 40.0% Voids
#2 78.50' 4,019 cf 52.6"W x 34.0"H x 7.50'L Cultec R-V8  x 60  Inside #1

6,442 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 78.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 80.50' 6.0"  x 136.2' long Culvert X 4.00   

CPP, end-section conforming to fill,  Ke= 0.500   
Outlet Invert= 77.20'   S= 0.0242 '/'   Cc= 0.900   n= 0.013   

Discarded OutFlow  Max=0.02 cfs @ 8.27 hrs  HW=78.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=78.00'  TW=77.00'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)
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Summary for Link TSR: Total Site Runoff

Inflow Area = 2.994 ac, 47.25% Impervious,  Inflow Depth = 0.05"    for  2-yr event
Inflow = 0.03 cfs @ 12.46 hrs,  Volume= 0.012 af
Primary = 0.03 cfs @ 12.46 hrs,  Volume= 0.012 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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Summary for Subcatchment S-1: Rooftop

Runoff = 1.62 cfs @ 12.08 hrs,  Volume= 0.131 af,  Depth= 4.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
* 15,000 98 Roof

15,000 Impervious Area

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

6.0 Direct Entry, Min Tc

Summary for Subcatchment S-2: Tributary to Double Catch Basin

Runoff = 2.55 cfs @ 12.08 hrs,  Volume= 0.207 af,  Depth= 4.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
* 23,660 98 Roadway

23,660 Impervious Area

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

6.0 Direct Entry, Min. Tc

Summary for Subcatchment S-3: Tributary to Basin

Runoff = 3.52 cfs @ 12.09 hrs,  Volume= 0.250 af,  Depth= 2.90"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
* 16,450 98 Basin
* 26,600 76 Gravel roads, HSG A

2,050 39 >75% Grass cover, Good, HSG A
45,100 82 Weighted Average
28,650 Pervious Area
16,450 Impervious Area

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

6.0 Direct Entry, Min. Tc
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Summary for Subcatchment S-4: Off Site Runoff

Runoff = 0.34 cfs @ 12.13 hrs,  Volume= 0.047 af,  Depth= 0.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
* 3,500 98 Pavement

10,900 76 Gravel roads, HSG A
8,800 39 >75% Grass cover, Good, HSG A

20,440 30 Woods, Good, HSG A
43,640 49 Weighted Average
40,140 Pervious Area

3,500 Impervious Area

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

6.0 Direct Entry, Min. Tc

Summary for Subcatchment S-5: Tributary to Rain Garden

Runoff = 0.32 cfs @ 12.08 hrs,  Volume= 0.026 af,  Depth= 4.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
3,008 98 Paved parking & roofs
3,008 Impervious Area

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

6.0 Direct Entry, Min. Tc

Summary for Reach P-1: Catch Basin

Inflow Area = 0.543 ac,100.00% Impervious,  Inflow Depth = 4.56"    for  10-yr event
Inflow = 2.55 cfs @ 12.08 hrs,  Volume= 0.207 af
Outflow = 2.54 cfs @ 12.09 hrs,  Volume= 0.207 af,  Atten= 0%,  Lag= 0.4 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 3.66 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 1.33 fps,  Avg. Travel Time= 1.0 min

Peak Storage= 56 cf @ 12.09 hrs,  Average Depth at Peak Storage= 0.83'
Bank-Full Depth= 1.00',  Capacity at Bank-Full= 2.52 cfs
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12.0" Diameter Pipe,  n= 0.013
Length= 80.0'   Slope= 0.0050 '/'
Inlet Invert= 79.00',  Outlet Invert= 78.60'

Summary for Reach P-2: 12" HDPE

Inflow Area = 0.543 ac,100.00% Impervious,  Inflow Depth = 4.56"    for  10-yr event
Inflow = 2.54 cfs @ 12.09 hrs,  Volume= 0.207 af
Outflow = 2.52 cfs @ 12.10 hrs,  Volume= 0.207 af,  Atten= 1%,  Lag= 0.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 3.66 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 1.32 fps,  Avg. Travel Time= 1.8 min

Peak Storage= 97 cf @ 12.10 hrs,  Average Depth at Peak Storage= 0.82'
Bank-Full Depth= 1.00',  Capacity at Bank-Full= 2.52 cfs

12.0" Diameter Pipe,  n= 0.013
Length= 140.0'   Slope= 0.0050 '/'
Inlet Invert= 78.50',  Outlet Invert= 77.80'

Summary for Pond DB: Detention Basin

Inflow Area = 1.923 ac, 65.80% Impervious,  Inflow Depth = 2.85"    for  10-yr event
Inflow = 6.02 cfs @ 12.09 hrs,  Volume= 0.457 af
Outflow = 0.08 cfs @ 21.57 hrs,  Volume= 0.156 af,  Atten= 99%,  Lag= 568.6 min
Discarded = 0.08 cfs @ 21.57 hrs,  Volume= 0.156 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 78.26' @ 21.57 hrs   Surf.Area= 12,813 sf   Storage= 14,860 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 285.5 min ( 1,073.1 - 787.5 )



Type III 24-hr 10-yr  Rainfall=4.80"15500.2POST
Prepared by Farland Corp.

Page 11HydroCAD® 8.50  s/n 002159  © 2007 HydroCAD Software Solutions LLC

Volume Invert Avail.Storage Storage Description
#1 77.00' 39,678 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
77.00 10,760 0 0
78.00 12,380 11,570 11,570
79.00 14,040 13,210 24,780
80.00 15,756 14,898 39,678

Device Routing     Invert Outlet Devices
#1 Discarded 77.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 79.00' 15.0' long  x 5.0' 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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Discarded OutFlow  Max=0.08 cfs @ 21.57 hrs  HW=78.26'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.08 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=77.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond DMH: Drain Manhole

Inflow Area = 0.543 ac,100.00% Impervious,  Inflow Depth = 4.56"    for  10-yr event
Inflow = 2.54 cfs @ 12.09 hrs,  Volume= 0.207 af
Primary = 2.54 cfs @ 12.09 hrs,  Volume= 0.207 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3

Summary for Pond RG: Rain Garden

Inflow Area = 0.069 ac,100.00% Impervious,  Inflow Depth = 4.56"    for  10-yr event
Inflow = 0.32 cfs @ 12.08 hrs,  Volume= 0.026 af
Outflow = 0.01 cfs @ 15.56 hrs,  Volume= 0.020 af,  Atten= 97%,  Lag= 208.9 min
Discarded = 0.01 cfs @ 15.56 hrs,  Volume= 0.020 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 77.93' @ 15.56 hrs   Surf.Area= 1,711 sf   Storage= 646 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 319.4 min ( 1,068.1 - 748.7 )

Volume Invert Avail.Storage Storage Description
#1 77.50' 770 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
77.50 1,301 0 0
78.00 1,779 770 770

Device Routing     Invert Outlet Devices
#1 Discarded 77.50' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 78.00' 7.0' long  x 5.0' 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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Discarded OutFlow  Max=0.01 cfs @ 15.56 hrs  HW=77.93'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=77.50'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond SRS: Subsurface Recharge System

Inflow Area = 0.344 ac,100.00% Impervious,  Inflow Depth = 4.56"    for  10-yr event
Inflow = 1.62 cfs @ 12.08 hrs,  Volume= 0.131 af
Outflow = 0.02 cfs @ 6.65 hrs,  Volume= 0.036 af,  Atten= 99%,  Lag= 0.0 min
Discarded = 0.02 cfs @ 6.65 hrs,  Volume= 0.036 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 80.46' @ 23.24 hrs   Surf.Area= 2,519 sf   Storage= 4,481 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 224.2 min ( 972.9 - 748.7 )

Volume Invert Avail.Storage Storage Description
#1 78.00' 2,423 cf 22.00'W x 114.50'L x 4.00'H Prismatoid

10,076 cf Overall - 4,019 cf Embedded = 6,057 cf  x 40.0% Voids
#2 78.50' 4,019 cf 52.6"W x 34.0"H x 7.50'L Cultec R-V8  x 60  Inside #1

6,442 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 78.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 80.50' 6.0"  x 136.2' long Culvert X 4.00   

CPP, end-section conforming to fill,  Ke= 0.500   
Outlet Invert= 77.20'   S= 0.0242 '/'   Cc= 0.900   n= 0.013   

Discarded OutFlow  Max=0.02 cfs @ 6.65 hrs  HW=78.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=78.00'  TW=77.00'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)
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Summary for Link TSR: Total Site Runoff

Inflow Area = 2.994 ac, 47.25% Impervious,  Inflow Depth = 0.19"    for  10-yr event
Inflow = 0.34 cfs @ 12.13 hrs,  Volume= 0.047 af
Primary = 0.34 cfs @ 12.13 hrs,  Volume= 0.047 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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Summary for Subcatchment S-1: Rooftop

Runoff = 2.36 cfs @ 12.08 hrs,  Volume= 0.194 af,  Depth= 6.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
* 15,000 98 Roof

15,000 Impervious Area

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

6.0 Direct Entry, Min Tc

Summary for Subcatchment S-2: Tributary to Double Catch Basin

Runoff = 3.73 cfs @ 12.08 hrs,  Volume= 0.306 af,  Depth= 6.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
* 23,660 98 Roadway

23,660 Impervious Area

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

6.0 Direct Entry, Min. Tc

Summary for Subcatchment S-3: Tributary to Basin

Runoff = 5.87 cfs @ 12.09 hrs,  Volume= 0.424 af,  Depth= 4.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
* 16,450 98 Basin
* 26,600 76 Gravel roads, HSG A

2,050 39 >75% Grass cover, Good, HSG A
45,100 82 Weighted Average
28,650 Pervious Area
16,450 Impervious Area

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

6.0 Direct Entry, Min. Tc



Type III 24-hr 100-yr  Rainfall=7.00"15500.2POST
Prepared by Farland Corp.

Page 15HydroCAD® 8.50  s/n 002159  © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment S-4: Off Site Runoff

Runoff = 1.58 cfs @ 12.10 hrs,  Volume= 0.132 af,  Depth= 1.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
* 3,500 98 Pavement

10,900 76 Gravel roads, HSG A
8,800 39 >75% Grass cover, Good, HSG A

20,440 30 Woods, Good, HSG A
43,640 49 Weighted Average
40,140 Pervious Area

3,500 Impervious Area

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

6.0 Direct Entry, Min. Tc

Summary for Subcatchment S-5: Tributary to Rain Garden

Runoff = 0.47 cfs @ 12.08 hrs,  Volume= 0.039 af,  Depth= 6.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
3,008 98 Paved parking & roofs
3,008 Impervious Area

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

6.0 Direct Entry, Min. Tc

Summary for Reach P-1: Catch Basin

Inflow Area = 0.543 ac,100.00% Impervious,  Inflow Depth = 6.76"    for  100-yr event
Inflow = 3.73 cfs @ 12.08 hrs,  Volume= 0.306 af
Outflow = 2.64 cfs @ 12.02 hrs,  Volume= 0.306 af,  Atten= 29%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 3.65 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 1.49 fps,  Avg. Travel Time= 0.9 min

Peak Storage= 63 cf @ 12.03 hrs,  Average Depth at Peak Storage= 1.00'
Bank-Full Depth= 1.00',  Capacity at Bank-Full= 2.52 cfs
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12.0" Diameter Pipe,  n= 0.013
Length= 80.0'   Slope= 0.0050 '/'
Inlet Invert= 79.00',  Outlet Invert= 78.60'

Summary for Reach P-2: 12" HDPE

Inflow Area = 0.543 ac,100.00% Impervious,  Inflow Depth = 6.76"    for  100-yr event
Inflow = 2.64 cfs @ 12.02 hrs,  Volume= 0.306 af
Outflow = 2.55 cfs @ 12.32 hrs,  Volume= 0.306 af,  Atten= 3%,  Lag= 17.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 3.66 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 1.48 fps,  Avg. Travel Time= 1.6 min

Peak Storage= 98 cf @ 12.32 hrs,  Average Depth at Peak Storage= 0.84'
Bank-Full Depth= 1.00',  Capacity at Bank-Full= 2.52 cfs

12.0" Diameter Pipe,  n= 0.013
Length= 140.0'   Slope= 0.0050 '/'
Inlet Invert= 78.50',  Outlet Invert= 77.80'

Summary for Pond DB: Detention Basin

Inflow Area = 1.923 ac, 65.80% Impervious,  Inflow Depth = 4.92"    for  100-yr event
Inflow = 8.39 cfs @ 12.09 hrs,  Volume= 0.789 af
Outflow = 0.35 cfs @ 15.96 hrs,  Volume= 0.260 af,  Atten= 96%,  Lag= 232.2 min
Discarded = 0.09 cfs @ 15.96 hrs,  Volume= 0.178 af
Primary = 0.26 cfs @ 15.96 hrs,  Volume= 0.083 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 79.04' @ 15.96 hrs   Surf.Area= 14,106 sf   Storage= 25,319 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 270.0 min ( 1,057.4 - 787.4 )
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Volume Invert Avail.Storage Storage Description
#1 77.00' 39,678 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
77.00 10,760 0 0
78.00 12,380 11,570 11,570
79.00 14,040 13,210 24,780
80.00 15,756 14,898 39,678

Device Routing     Invert Outlet Devices
#1 Discarded 77.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 79.00' 15.0' long  x 5.0' 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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Discarded OutFlow  Max=0.09 cfs @ 15.96 hrs  HW=79.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.09 cfs)

Primary OutFlow  Max=0.26 cfs @ 15.96 hrs  HW=79.04'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.26 cfs @ 0.46 fps)

Summary for Pond DMH: Drain Manhole

Inflow Area = 0.543 ac,100.00% Impervious,  Inflow Depth = 6.76"    for  100-yr event
Inflow = 2.64 cfs @ 12.02 hrs,  Volume= 0.306 af
Primary = 2.64 cfs @ 12.02 hrs,  Volume= 0.306 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3

Summary for Pond RG: Rain Garden

Inflow Area = 0.069 ac,100.00% Impervious,  Inflow Depth = 6.76"    for  100-yr event
Inflow = 0.47 cfs @ 12.08 hrs,  Volume= 0.039 af
Outflow = 0.20 cfs @ 12.31 hrs,  Volume= 0.029 af,  Atten= 58%,  Lag= 13.6 min
Discarded = 0.01 cfs @ 12.30 hrs,  Volume= 0.022 af
Primary = 0.19 cfs @ 12.31 hrs,  Volume= 0.007 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 78.05' @ 12.31 hrs   Surf.Area= 1,779 sf   Storage= 770 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 233.2 min ( 976.2 - 743.0 )

Volume Invert Avail.Storage Storage Description
#1 77.50' 770 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
77.50 1,301 0 0
78.00 1,779 770 770

Device Routing     Invert Outlet Devices
#1 Discarded 77.50' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 78.00' 7.0' long  x 5.0' 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)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Discarded OutFlow  Max=0.01 cfs @ 12.30 hrs  HW=78.05'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=0.18 cfs @ 12.31 hrs  HW=78.05'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.18 cfs @ 0.52 fps)

Summary for Pond SRS: Subsurface Recharge System

Inflow Area = 0.344 ac,100.00% Impervious,  Inflow Depth = 6.76"    for  100-yr event
Inflow = 2.36 cfs @ 12.08 hrs,  Volume= 0.194 af
Outflow = 0.45 cfs @ 12.52 hrs,  Volume= 0.096 af,  Atten= 81%,  Lag= 26.0 min
Discarded = 0.02 cfs @ 4.37 hrs,  Volume= 0.037 af
Primary = 0.44 cfs @ 12.52 hrs,  Volume= 0.059 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 80.70' @ 12.52 hrs   Surf.Area= 2,519 sf   Storage= 4,900 cf

Plug-Flow detention time= 303.5 min calculated for 0.096 af (50% of inflow)
Center-of-Mass det. time= 169.9 min ( 912.9 - 743.0 )

Volume Invert Avail.Storage Storage Description
#1 78.00' 2,423 cf 22.00'W x 114.50'L x 4.00'H Prismatoid

10,076 cf Overall - 4,019 cf Embedded = 6,057 cf  x 40.0% Voids
#2 78.50' 4,019 cf 52.6"W x 34.0"H x 7.50'L Cultec R-V8  x 60  Inside #1

6,442 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Discarded 78.00' 0.270 in/hr Exfiltration over Surface area   
#2 Primary 80.50' 6.0"  x 136.2' long Culvert X 4.00   

CPP, end-section conforming to fill,  Ke= 0.500   
Outlet Invert= 77.20'   S= 0.0242 '/'   Cc= 0.900   n= 0.013   

Discarded OutFlow  Max=0.02 cfs @ 4.37 hrs  HW=78.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.44 cfs @ 12.52 hrs  HW=80.70'  TW=78.50'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 0.44 cfs @ 1.51 fps)
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Summary for Link TSR: Total Site Runoff

Inflow Area = 2.994 ac, 47.25% Impervious,  Inflow Depth = 0.89"    for  100-yr event
Inflow = 1.58 cfs @ 12.10 hrs,  Volume= 0.222 af
Primary = 1.58 cfs @ 12.10 hrs,  Volume= 0.222 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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