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KELLY ENGINEERING GROUP, INC.

Attachment A
Existing Conditions
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Attachment B
Proposed Conditions
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Attachment C 
Best Management Practices







Hanover Crossing - Residential
Hanover, MA

Recharge Calculations

Required Recharge Volume1

Rv = F x impervious area

Where: Rv = required recharge volume (acre-feet)
F = target depth factor associated with each hydrologic soil group (inches)
Impervious Area = New pavement and rooftop area on site (acres)

NRCS 
Hydrologic 
Soil Type Approx. Soil Texture

Target Depth 
Factor       (inches)

Impervious 
Area          
(acre)

Rv         
(acre-feet)

Rv        
(cf)

A sand 0.60 0.00 0.000 0
B loam 0.35 3.05 0.089 3,875
C silty loam 0.25 0.00 0.000 0
D clay 0.10 0.00 0.000 0

0.089 3,875

Provided Recharge Volume2

Infiltration 
Basin 

Simple/Dynamic 
Recharge  Volume   

(acre-feet)

Simple/Dymanic 
Recharge Volume  

(cf)
R.A. 1 0.017 741
R.A. 2 0.023 1002
R.A. 4 0.019 828
R.A. 5 0.014 610
R.A. 6 0.026 1133

Total = 0.099 4312

Notes:
1.)  Refer to Massachusetts Stormwater Handbook Volume 3, Chapter 1, page 15 dated February 2008.
2.)  Provided recharge volume is based on the Static Method, refer to Massachusetts Stormwater 
       Handbook Volume 3, Chapter 1, page 18 dated February 2008.

Total = 

P:\26700\143-26700-18001\SupportDocs\Calcs\Drainage\DAB_Recharge & Drawdown Calcs.xlsx
5/13/2019
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.760 98   (3S)
2.350 61 >75% Grass cover, Good, HSG B  (1S, 2S, 3S, 4S, 5S, 6S)
3.160 98 Pavement  (1S, 2S, 4S, 5S, 6S)
1.630 98 Roof  (1S, 2S, 4S, 5S, 6S)
7.900 87 TOTAL AREA
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Summary for Subcatchment 1S: DA-R1

Runoff = 0.40 cfs @ 12.10 hrs,  Volume= 0.017 af,  Depth> 0.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 11.50-13.50 hrs, dt= 0.01 hrs
Type III 24-hr  Recharge Rainfall=1.07"

Area (ac) CN Description
* 0.600 98 Pavement
* 0.250 98 Roof

0.270 61 >75% Grass cover, Good, HSG B
1.120 89 Weighted Average
0.270 24.11% Pervious Area
0.850 75.89% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 2S: DA-R2

Runoff = 0.09 cfs @ 12.32 hrs,  Volume= 0.006 af,  Depth> 0.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 11.50-13.50 hrs, dt= 0.01 hrs
Type III 24-hr  Recharge Rainfall=1.07"

Area (ac) CN Description
* 0.550 98 Pavement
* 0.370 98 Roof

0.860 61 >75% Grass cover, Good, HSG B
1.780 80 Weighted Average
0.860 48.31% Pervious Area
0.920 51.69% Impervious Area

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

4.7 50 0.0300 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.36"

4.3 420 0.0100 1.61 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.3 32 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.2 61 0.0100 4.91 3.86 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Concrete pipe, finished

9.5 563 Total
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Summary for Subcatchment 3S: DA-R3

Runoff = 0.40 cfs @ 12.09 hrs,  Volume= 0.017 af,  Depth> 0.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 11.50-13.50 hrs, dt= 0.01 hrs
Type III 24-hr  Recharge Rainfall=1.07"

Area (ac) CN Description
* 0.410 98
* 0.350 98

0.210 61 >75% Grass cover, Good, HSG B
0.970 90 Weighted Average
0.210 21.65% Pervious Area
0.760 78.35% Impervious Area

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

3.3 33 0.0300 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.36"

0.3 17 0.0200 0.99 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.36"

0.2 27 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.5 133 0.0100 4.91 3.86 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

4.3 210 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 4S: DA-R4

Runoff = 0.40 cfs @ 12.13 hrs,  Volume= 0.019 af,  Depth> 0.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 11.50-13.50 hrs, dt= 0.01 hrs
Type III 24-hr  Recharge Rainfall=1.07"

Area (ac) CN Description
* 0.690 98 Pavement
* 0.240 98 Roof

0.300 61 >75% Grass cover, Good, HSG B
1.230 89 Weighted Average
0.300 24.39% Pervious Area
0.930 75.61% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

7.2 50 0.0100 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.36"

0.3 27 0.0100 1.61 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

1.0 127 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 24 0.0100 4.91 3.86 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  

8.6 228 Total

Summary for Subcatchment 5S: DA-R5

Runoff = 0.30 cfs @ 12.14 hrs,  Volume= 0.014 af,  Depth> 0.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 11.50-13.50 hrs, dt= 0.01 hrs
Type III 24-hr  Recharge Rainfall=1.07"

Area (ac) CN Description
* 0.550 98 Pavement
* 0.230 98 Roof

0.270 61 >75% Grass cover, Good, HSG B
1.050 88 Weighted Average
0.270 25.71% Pervious Area
0.780 74.29% Impervious Area

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

3.3 32 0.0300 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.36"

0.3 18 0.0200 1.00 Sheet Flow, Paved
Smooth surfaces   n= 0.011   P2= 3.36"

0.3 58 0.0200 2.87 Shallow Concentrated Flow, Paved
Paved   Kv= 20.3 fps

5.0 147 0.0100 0.49 0.39 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.120  

8.9 255 Total

Summary for Subcatchment 6S: DA-R6

Runoff = 0.47 cfs @ 12.23 hrs,  Volume= 0.026 af,  Depth> 0.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 11.50-13.50 hrs, dt= 0.01 hrs
Type III 24-hr  Recharge Rainfall=1.07"
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Area (ac) CN Description
* 0.770 98 Pavement
* 0.540 98 Roof

0.440 61 >75% Grass cover, Good, HSG B
1.750 89 Weighted Average
0.440 25.14% Pervious Area
1.310 74.86% Impervious Area

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

7.2 50 0.0100 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.36"

0.3 27 0.0100 1.61 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.5 58 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

7.1 210 0.0100 0.49 0.39 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.120  

15.1 345 Total

Summary for Reach 3R: 1R

Inflow Area = 1.120 ac, 75.89% Impervious,  Inflow Depth > 0.00"    for  Recharge event
Inflow = 0.00 cfs @ 13.02 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 13.03 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 11.50-13.50 hrs, dt= 0.01 hrs

Summary for Reach 4R: 2R

Inflow Area = 2.750 ac, 61.09% Impervious,  Inflow Depth = 0.00"    for  Recharge event
Inflow = 0.00 cfs @ 11.50 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 11.50 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Sim-Route method, Time Span= 11.50-13.50 hrs, dt= 0.01 hrs

Summary for Reach 9R: 3R

Inflow Area = 2.280 ac, 75.00% Impervious,  Inflow Depth = 0.00"    for  Recharge event
Inflow = 0.00 cfs @ 11.50 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 11.50 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Sim-Route method, Time Span= 11.50-13.50 hrs, dt= 0.01 hrs
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Summary for Reach 10R: 4R

Inflow Area = 1.750 ac, 74.86% Impervious,  Inflow Depth = 0.00"    for  Recharge event
Inflow = 0.00 cfs @ 11.50 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 11.50 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Sim-Route method, Time Span= 11.50-13.50 hrs, dt= 0.01 hrs

Summary for Reach 11R: Pipe 7

Inflow Area = 7.900 ac, 70.25% Impervious,  Inflow Depth > 0.00"    for  Recharge event
Inflow = 0.00 cfs @ 13.03 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 13.04 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.6 min

Routing by Sim-Route method, Time Span= 11.50-13.50 hrs, dt= 0.01 hrs

Summary for Pond 1P: Recharge Area 1

Inflow Area = 1.120 ac, 75.89% Impervious,  Inflow Depth > 0.18"    for  Recharge event
Inflow = 0.40 cfs @ 12.10 hrs,  Volume= 0.017 af
Outflow = 0.05 cfs @ 13.02 hrs,  Volume= 0.007 af,  Atten= 87%,  Lag= 55.1 min
Discarded = 0.05 cfs @ 11.80 hrs,  Volume= 0.007 af
Primary = 0.00 cfs @ 13.02 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 11.50-13.50 hrs, dt= 0.01 hrs
Peak Elev= 85.53' @ 13.02 hrs   Surf.Area= 0.045 ac   Storage= 0.010 af

Plug-Flow detention time= 35.3 min calculated for 0.007 af (43% of inflow)
Center-of-Mass det. time= 14.9 min ( 755.8 - 740.9 )

Volume Invert Avail.Storage Storage Description
#1A 85.00' 0.041 af 20.50'W x 96.18'L x 3.50'H Field A

0.158 af Overall - 0.055 af Embedded = 0.104 af  x 40.0% Voids
#2A 85.50' 0.055 af ADS_StormTech SC-740 +Cap  x 52  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
52 Chambers in 4 Rows

0.096 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 85.50' 12.0"  Round Culvert   

L= 30.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 85.50' / 85.00'   S= 0.0167 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Discarded 85.00' 1.020 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
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Discarded OutFlow  Max=0.05 cfs @ 11.80 hrs  HW=85.01'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.05 cfs)

Primary OutFlow  Max=0.00 cfs @ 13.02 hrs  HW=85.53'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.00 cfs @ 0.59 fps)

Summary for Pond 2P: Recharge Area 2

Inflow Area = 2.750 ac, 61.09% Impervious,  Inflow Depth > 0.10"    for  Recharge event
Inflow = 0.43 cfs @ 12.11 hrs,  Volume= 0.023 af
Outflow = 0.11 cfs @ 11.96 hrs,  Volume= 0.016 af,  Atten= 74%,  Lag= 0.0 min
Discarded = 0.11 cfs @ 11.96 hrs,  Volume= 0.016 af
Primary = 0.00 cfs @ 11.50 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 11.50-13.50 hrs, dt= 0.01 hrs
Peak Elev= 84.21' @ 12.66 hrs   Surf.Area= 0.108 ac   Storage= 0.009 af

Plug-Flow detention time= 27.5 min calculated for 0.016 af (70% of inflow)
Center-of-Mass det. time= 13.6 min ( 758.0 - 744.4 )

Volume Invert Avail.Storage Storage Description
#1A 84.00' 0.097 af 49.00'W x 96.18'L x 3.50'H Field A

0.379 af Overall - 0.137 af Embedded = 0.242 af  x 40.0% Voids
#2A 84.50' 0.137 af ADS_StormTech SC-740 +Cap  x 130  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
130 Chambers in 10 Rows

0.234 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 84.50' 18.0"  Round Culvert   

L= 93.1'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 84.50' / 83.53'   S= 0.0104 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   

#2 Discarded 84.00' 1.020 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.11 cfs @ 11.96 hrs  HW=84.01'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.11 cfs)

Primary OutFlow  Max=0.00 cfs @ 11.50 hrs  HW=84.00'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)
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Summary for Pond 4P: Recharge Area 4

Inflow Area = 2.280 ac, 75.00% Impervious,  Inflow Depth > 0.10"    for  Recharge event
Inflow = 0.40 cfs @ 12.13 hrs,  Volume= 0.019 af
Outflow = 0.05 cfs @ 11.84 hrs,  Volume= 0.008 af,  Atten= 87%,  Lag= 0.0 min
Discarded = 0.05 cfs @ 11.84 hrs,  Volume= 0.008 af
Primary = 0.00 cfs @ 11.50 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 11.50-13.50 hrs, dt= 0.01 hrs
Peak Elev= 84.49' @ 13.11 hrs   Surf.Area= 0.052 ac   Storage= 0.011 af

Plug-Flow detention time= 33.2 min calculated for 0.008 af (42% of inflow)
Center-of-Mass det. time= 13.0 min ( 755.7 - 742.7 )

Volume Invert Avail.Storage Storage Description
#1A 83.97' 0.047 af 30.00'W x 74.82'L x 3.50'H Field A

0.180 af Overall - 0.063 af Embedded = 0.117 af  x 40.0% Voids
#2A 84.47' 0.063 af ADS_StormTech SC-740 +Cap  x 60  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
60 Chambers in 6 Rows

0.110 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 84.50' 18.0"  Round Culvert   

L= 73.4'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 84.50' / 83.70'   S= 0.0109 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   

#2 Discarded 83.97' 1.020 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.05 cfs @ 11.84 hrs  HW=83.98'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.05 cfs)

Primary OutFlow  Max=0.00 cfs @ 11.50 hrs  HW=83.97'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Summary for Pond 5P: Recharge Area 5

Inflow Area = 1.050 ac, 74.29% Impervious,  Inflow Depth > 0.16"    for  Recharge event
Inflow = 0.30 cfs @ 12.14 hrs,  Volume= 0.014 af
Outflow = 0.06 cfs @ 11.96 hrs,  Volume= 0.009 af,  Atten= 79%,  Lag= 0.0 min
Discarded = 0.06 cfs @ 11.96 hrs,  Volume= 0.009 af
Primary = 0.00 cfs @ 11.50 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 11.50-13.50 hrs, dt= 0.01 hrs
Peak Elev= 84.44' @ 12.69 hrs   Surf.Area= 0.061 ac   Storage= 0.006 af

Plug-Flow detention time= 29.8 min calculated for 0.009 af (63% of inflow)
Center-of-Mass det. time= 14.9 min ( 758.9 - 744.1 )
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Volume Invert Avail.Storage Storage Description
#1A 84.18' 0.056 af 39.50'W x 67.70'L x 3.50'H Field A

0.215 af Overall - 0.076 af Embedded = 0.139 af  x 40.0% Voids
#2A 84.68' 0.076 af ADS_StormTech SC-740 +Cap  x 72  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
72 Chambers in 8 Rows

0.132 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 84.91' 12.0"  Round Culvert   

L= 41.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 84.91' / 84.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 0.79 sf   

#2 Discarded 84.18' 1.020 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.06 cfs @ 11.96 hrs  HW=84.19'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.06 cfs)

Primary OutFlow  Max=0.00 cfs @ 11.50 hrs  HW=84.18'  TW=83.97'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Summary for Pond 6P: Recharge Area 6

Inflow Area = 1.750 ac, 74.86% Impervious,  Inflow Depth > 0.18"    for  Recharge event
Inflow = 0.47 cfs @ 12.23 hrs,  Volume= 0.026 af
Outflow = 0.08 cfs @ 11.93 hrs,  Volume= 0.011 af,  Atten= 83%,  Lag= 0.0 min
Discarded = 0.08 cfs @ 11.93 hrs,  Volume= 0.011 af
Primary = 0.00 cfs @ 11.50 hrs,  Volume= 0.000 af

Routing by Sim-Route method, Time Span= 11.50-13.50 hrs, dt= 0.01 hrs
Peak Elev= 84.33' @ 13.17 hrs   Surf.Area= 0.077 ac   Storage= 0.015 af

Plug-Flow detention time= 30.6 min calculated for 0.011 af (43% of inflow)
Center-of-Mass det. time= 10.7 min ( 757.8 - 747.1 )

Volume Invert Avail.Storage Storage Description
#1A 83.83' 0.069 af 34.75'W x 96.18'L x 3.50'H Field A

0.269 af Overall - 0.096 af Embedded = 0.173 af  x 40.0% Voids
#2A 84.33' 0.096 af ADS_StormTech SC-740 +Cap  x 91  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
91 Chambers in 7 Rows

0.165 af Total Available Storage

     Storage Group A created with Chamber Wizard
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Device Routing     Invert Outlet Devices
#1 Primary 84.50' 15.0"  Round Culvert   

L= 122.2'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 84.50' / 83.22'   S= 0.0105 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.23 sf   

#2 Discarded 83.83' 1.020 in/hr Exfiltration over Surface area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.08 cfs @ 11.93 hrs  HW=83.84'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.08 cfs)

Primary OutFlow  Max=0.00 cfs @ 11.50 hrs  HW=83.83'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)



Hanover Crossing - Residential
Hanover, MA

Drawdown Calculations

Drawdown Time1

Where: Timedrawdown = time it takes the basin to drain completely (hours)
Rv = storage volume (cubic feet)
K = saturated hydraulic conductivity2 (inch/hour)
Bottom Area = bottom area of recharge structure (square feet)

Infiltration 
Basin

Rv        
(cf)

K         
(in/hr)

Bottom 
Area      
(sf)

Drawdown 
Time        
(hr)

R.A. 1 741 1.02 1,972 4.4
R.A. 2 1,002 1.02 4713 2.5
R.A. 4 828 1.02 2244 4.3
R.A. 5 610 1.02 2674 2.7
R.A. 6 1,133 1.02 3343 4.0

Notes:
1.)  Refer to Massachusetts Stormwater Handbook Volume 3, Chapter 1, page 25 dated
       February 2008.
2.)  Refer to Massachusetts Stormwater Handbook Volume 3, Chapter 1, page 22 dated 
       February 2008 (Rawls Rates Table).
3.)  Refer to HydroCAD® report.

(K)(Bottom Area)
RvTimedrawdown = 

P:\26700\143-26700-18001\SupportDocs\Calcs\Drainage\DAB_Recharge & Drawdown Calcs.xlsx
5/13/2019
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Area 12.96 ac WQU 1
Weighted C 0.9  69

tc 20 min Particle size 0
CDS Model 4040-8  12.4 cfs

 CDS Hydraulic Cap cfs

Rainfall 
Intensity1 

(in/hr)

Percent Rainfall 
Volume1

Cumulative 
Rainfall Volume

Total Flowrate 
(cfs)

Treated Flowrate 
(cfs)

Incremental 
Removal (%)

0.02 10.2% 10.2% 0.23 0.23 10.2
0.04 9.6% 19.8% 0.47 0.47 9.6
0.06 9.4% 29.3% 0.70 0.70 9.3
0.08 7.7% 37.0% 0.93 0.93 7.6
0.10 8.6% 45.6% 1.17 1.17 8.3
0.12 6.3% 51.9% 1.40 1.40 6.0
0.14 4.7% 56.5% 1.63 1.63 4.4
0.16 4.6% 61.2% 1.87 1.87 4.4
0.18 3.5% 64.7% 2.10 2.10 3.3
0.20 4.3% 69.1% 2.33 2.33 4.0
0.25 8.0% 77.1% 2.92 2.92 7.2
0.30 5.6% 82.7% 3.50 3.50 4.9
0.35 4.4% 87.0% 4.08 4.08 3.7
0.40 2.5% 89.5% 4.67 4.67 2.1
0.45 2.5% 92.1% 5.25 5.25 2.0
0.50 1.4% 93.5% 5.83 5.83 1.1
0.75 5.0% 98.5% 8.75 8.75 3.4
1.00 1.0% 99.5% 11.66 11.66 0.6
1.50 0.0% 99.5% 17.50 12.40 0.0
2.00 0.0% 99.5% 23.33 12.40 0.0
3.00 0.5% 100.0% 34.99 12.40 0.1

92.1
6.5%
93.2%
85.6%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Predicted Net Annual Load Removal Efficiency = 
Predicted % Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD
BASED ON AN AVERAGE PARTICLE SIZE OF 110 MICRONS

HANOVER CROSSING

Removal Efficiency Adjustment2 = 

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Rainfall Station #

HANOVER, MA

Unit Site Designation

CDS Treatment Capacity



Area 3.05 ac WQU 2
Weighted C 0.9  69

tc 15 min Particle size 0
CDS Model 2025-5  3.2 cfs

 CDS Hydraulic Cap cfs

Rainfall 
Intensity1 

(in/hr)

Percent Rainfall 
Volume1

Cumulative 
Rainfall Volume

Total Flowrate 
(cfs)

Treated Flowrate 
(cfs)

Incremental 
Removal (%)

0.02 10.2% 10.2% 0.05 0.05 10.2
0.04 9.6% 19.8% 0.11 0.11 9.6
0.06 9.4% 29.3% 0.16 0.16 9.3
0.08 7.7% 37.0% 0.22 0.22 7.6
0.10 8.6% 45.6% 0.27 0.27 8.3
0.12 6.3% 51.9% 0.33 0.33 6.1
0.14 4.7% 56.5% 0.38 0.38 4.5
0.16 4.6% 61.2% 0.44 0.44 4.4
0.18 3.5% 64.7% 0.49 0.49 3.3
0.20 4.3% 69.1% 0.55 0.55 4.1
0.25 8.0% 77.1% 0.69 0.69 7.3
0.30 5.6% 82.7% 0.82 0.82 5.0
0.35 4.4% 87.0% 0.96 0.96 3.8
0.40 2.5% 89.5% 1.10 1.10 2.2
0.45 2.5% 92.1% 1.23 1.23 2.1
0.50 1.4% 93.5% 1.37 1.37 1.1
0.75 5.0% 98.5% 2.06 2.06 3.6
1.00 1.0% 99.5% 2.74 2.74 0.6
1.50 0.0% 99.5% 4.11 3.20 0.0
2.00 0.0% 99.5% 5.48 3.20 0.0
3.00 0.5% 100.0% 8.23 3.20 0.1

93.1
6.5%
93.2%
86.7%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Predicted Net Annual Load Removal Efficiency = 
Predicted % Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD
BASED ON AN AVERAGE PARTICLE SIZE OF 110 MICRONS

HANOVER CROSSING

Removal Efficiency Adjustment2 = 

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Rainfall Station #

HANOVER, MA

Unit Site Designation

CDS Treatment Capacity



Area 2.32 ac WQU 3
Weighted C 0.9  69

tc 10 min Particle size 0
CDS Model 2025-5  3.2 cfs

 CDS Hydraulic Cap cfs

Rainfall 
Intensity1 

(in/hr)

Percent Rainfall 
Volume1

Cumulative 
Rainfall Volume

Total Flowrate 
(cfs)

Treated Flowrate 
(cfs)

Incremental 
Removal (%)

0.02 10.2% 10.2% 0.04 0.04 10.2
0.04 9.6% 19.8% 0.08 0.08 9.6
0.06 9.4% 29.3% 0.13 0.13 9.4
0.08 7.7% 37.0% 0.17 0.17 7.7
0.10 8.6% 45.6% 0.21 0.21 8.4
0.12 6.3% 51.9% 0.25 0.25 6.1
0.14 4.7% 56.5% 0.29 0.29 4.5
0.16 4.6% 61.2% 0.33 0.33 4.5
0.18 3.5% 64.7% 0.38 0.38 3.4
0.20 4.3% 69.1% 0.42 0.42 4.1
0.25 8.0% 77.1% 0.52 0.52 7.5
0.30 5.6% 82.7% 0.63 0.63 5.1
0.35 4.4% 87.0% 0.73 0.73 4.0
0.40 2.5% 89.5% 0.83 0.83 2.3
0.45 2.5% 92.1% 0.94 0.94 2.2
0.50 1.4% 93.5% 1.04 1.04 1.2
0.75 5.0% 98.5% 1.57 1.57 3.9
1.00 1.0% 99.5% 2.09 2.09 0.7
1.50 0.0% 99.5% 3.13 3.13 0.0
2.00 0.0% 99.5% 4.17 3.20 0.0
3.00 0.5% 100.0% 6.26 3.20 0.1

95.0
6.5%
93.3%
88.5%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Predicted Net Annual Load Removal Efficiency = 
Predicted % Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD
BASED ON AN AVERAGE PARTICLE SIZE OF 110 MICRONS

HANOVER CROSSING

Removal Efficiency Adjustment2 = 

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Rainfall Station #

HANOVER, MA

Unit Site Designation

CDS Treatment Capacity



Area 1.56 ac WQU 4
Weighted C 0.9  69

tc 10 min Particle size 0
CDS Model 2020-5  2.2 cfs

 CDS Hydraulic Cap cfs

Rainfall 
Intensity1 

(in/hr)

Percent Rainfall 
Volume1

Cumulative 
Rainfall Volume

Total Flowrate 
(cfs)

Treated Flowrate 
(cfs)

Incremental 
Removal (%)

0.02 10.2% 10.2% 0.03 0.03 10.2
0.04 9.6% 19.8% 0.06 0.06 9.6
0.06 9.4% 29.3% 0.08 0.08 9.4
0.08 7.7% 37.0% 0.11 0.11 7.7
0.10 8.6% 45.6% 0.14 0.14 8.4
0.12 6.3% 51.9% 0.17 0.17 6.2
0.14 4.7% 56.5% 0.20 0.20 4.5
0.16 4.6% 61.2% 0.22 0.22 4.5
0.18 3.5% 64.7% 0.25 0.25 3.4
0.20 4.3% 69.1% 0.28 0.28 4.1
0.25 8.0% 77.1% 0.35 0.35 7.5
0.30 5.6% 82.7% 0.42 0.42 5.2
0.35 4.4% 87.0% 0.49 0.49 4.0
0.40 2.5% 89.5% 0.56 0.56 2.3
0.45 2.5% 92.1% 0.63 0.63 2.2
0.50 1.4% 93.5% 0.70 0.70 1.2
0.75 5.0% 98.5% 1.05 1.05 4.0
1.00 1.0% 99.5% 1.40 1.40 0.7
1.50 0.0% 99.5% 2.11 2.11 0.0
2.00 0.0% 99.5% 2.81 2.20 0.0
3.00 0.5% 100.0% 4.21 2.20 0.1

95.1
6.5%
93.3%
88.7%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Predicted Net Annual Load Removal Efficiency = 
Predicted % Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD
BASED ON AN AVERAGE PARTICLE SIZE OF 110 MICRONS

HANOVER CROSSING

Removal Efficiency Adjustment2 = 

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Rainfall Station #

HANOVER, MA

Unit Site Designation

CDS Treatment Capacity



Area 4.96 ac WQU 5
Weighted C 0.9  69

tc 15 min Particle size 0
CDS Model 3025-6  5.0 cfs

 CDS Hydraulic Cap cfs

Rainfall 
Intensity1 

(in/hr)

Percent Rainfall 
Volume1

Cumulative 
Rainfall Volume

Total Flowrate 
(cfs)

Treated Flowrate 
(cfs)

Incremental 
Removal (%)

0.02 10.2% 10.2% 0.09 0.09 10.2
0.04 9.6% 19.8% 0.18 0.18 9.6
0.06 9.4% 29.3% 0.27 0.27 9.3
0.08 7.7% 37.0% 0.36 0.36 7.6
0.10 8.6% 45.6% 0.45 0.45 8.3
0.12 6.3% 51.9% 0.54 0.54 6.0
0.14 4.7% 56.5% 0.62 0.62 4.4
0.16 4.6% 61.2% 0.71 0.71 4.4
0.18 3.5% 64.7% 0.80 0.80 3.3
0.20 4.3% 69.1% 0.89 0.89 4.0
0.25 8.0% 77.1% 1.12 1.12 7.2
0.30 5.6% 82.7% 1.34 1.34 4.9
0.35 4.4% 87.0% 1.56 1.56 3.8
0.40 2.5% 89.5% 1.78 1.78 2.1
0.45 2.5% 92.1% 2.01 2.01 2.1
0.50 1.4% 93.5% 2.23 2.23 1.1
0.75 5.0% 98.5% 3.35 3.35 3.4
1.00 1.0% 99.5% 4.46 4.46 0.6
1.50 0.0% 99.5% 6.69 5.00 0.0
2.00 0.0% 99.5% 8.92 5.00 0.0
3.00 0.5% 100.0% 13.38 5.00 0.1

92.5
6.5%
93.2%
86.0%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Predicted Net Annual Load Removal Efficiency = 
Predicted % Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD
BASED ON AN AVERAGE PARTICLE SIZE OF 110 MICRONS

HANOVER CROSSING

Removal Efficiency Adjustment2 = 

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Rainfall Station #

HANOVER, MA

Unit Site Designation

CDS Treatment Capacity



Area 8.01 ac WQU 6
Weighted C 0.9  69

tc 20 min Particle size 0
CDS Model 3035-6  7.6 cfs

 CDS Hydraulic Cap cfs

Rainfall 
Intensity1 

(in/hr)

Percent Rainfall 
Volume1

Cumulative 
Rainfall Volume

Total Flowrate 
(cfs)

Treated Flowrate 
(cfs)

Incremental 
Removal (%)

0.02 10.2% 10.2% 0.14 0.14 10.2
0.04 9.6% 19.8% 0.29 0.29 9.6
0.06 9.4% 29.3% 0.43 0.43 9.3
0.08 7.7% 37.0% 0.58 0.58 7.6
0.10 8.6% 45.6% 0.72 0.72 8.3
0.12 6.3% 51.9% 0.87 0.87 6.0
0.14 4.7% 56.5% 1.01 1.01 4.4
0.16 4.6% 61.2% 1.15 1.15 4.4
0.18 3.5% 64.7% 1.30 1.30 3.3
0.20 4.3% 69.1% 1.44 1.44 4.0
0.25 8.0% 77.1% 1.80 1.80 7.2
0.30 5.6% 82.7% 2.16 2.16 4.9
0.35 4.4% 87.0% 2.52 2.52 3.7
0.40 2.5% 89.5% 2.88 2.88 2.1
0.45 2.5% 92.1% 3.24 3.24 2.0
0.50 1.4% 93.5% 3.60 3.60 1.1
0.75 5.0% 98.5% 5.41 5.41 3.4
1.00 1.0% 99.5% 7.21 7.21 0.6
1.50 0.0% 99.5% 10.81 7.60 0.0
2.00 0.0% 99.5% 14.42 7.60 0.0
3.00 0.5% 100.0% 21.63 7.60 0.1

92.3
6.5%
93.2%
85.9%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Predicted Net Annual Load Removal Efficiency = 
Predicted % Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD
BASED ON AN AVERAGE PARTICLE SIZE OF 110 MICRONS

HANOVER CROSSING

Removal Efficiency Adjustment2 = 

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Rainfall Station #

HANOVER, MA

Unit Site Designation

CDS Treatment Capacity



Area 0.56 ac WQU 7
Weighted C 0.9  69

tc 5 min Particle size 0
CDS Model 1515-3  1.0 cfs

 CDS Hydraulic Cap cfs

Rainfall 
Intensity1 

(in/hr)

Percent Rainfall 
Volume1

Cumulative 
Rainfall Volume

Total Flowrate 
(cfs)

Treated Flowrate 
(cfs)

Incremental 
Removal (%)

0.02 10.2% 10.2% 0.01 0.01 10.2
0.04 9.6% 19.8% 0.02 0.02 9.6
0.06 9.4% 29.3% 0.03 0.03 9.4
0.08 7.7% 37.0% 0.04 0.04 7.7
0.10 8.6% 45.6% 0.05 0.05 8.5
0.12 6.3% 51.9% 0.06 0.06 6.2
0.14 4.7% 56.5% 0.07 0.07 4.6
0.16 4.6% 61.2% 0.08 0.08 4.5
0.18 3.5% 64.7% 0.09 0.09 3.4
0.20 4.3% 69.1% 0.10 0.10 4.2
0.25 8.0% 77.1% 0.13 0.13 7.6
0.30 5.6% 82.7% 0.15 0.15 5.3
0.35 4.4% 87.0% 0.18 0.18 4.1
0.40 2.5% 89.5% 0.20 0.20 2.3
0.45 2.5% 92.1% 0.23 0.23 2.3
0.50 1.4% 93.5% 0.25 0.25 1.2
0.75 5.0% 98.5% 0.38 0.38 4.2
1.00 1.0% 99.5% 0.50 0.50 0.8
1.50 0.0% 99.5% 0.75 0.75 0.0
2.00 0.0% 99.5% 1.00 1.00 0.0
3.00 0.5% 100.0% 1.50 1.00 0.2

96.4
6.5%
93.4%
89.9%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Predicted Net Annual Load Removal Efficiency = 
Predicted % Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD
BASED ON AN AVERAGE PARTICLE SIZE OF 110 MICRONS

HANOVER CROSSING

Removal Efficiency Adjustment2 = 

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Rainfall Station #

HANOVER, MA

Unit Site Designation

CDS Treatment Capacity



Area 3.56 ac WQU 8
Weighted C 0.9  69

tc 15 min Particle size 0
CDS Model 3020-6  3.9 cfs

 CDS Hydraulic Cap cfs

Rainfall 
Intensity1 

(in/hr)

Percent Rainfall 
Volume1

Cumulative 
Rainfall Volume

Total Flowrate 
(cfs)

Treated Flowrate 
(cfs)

Incremental 
Removal (%)

0.02 10.2% 10.2% 0.06 0.06 10.2
0.04 9.6% 19.8% 0.13 0.13 9.6
0.06 9.4% 29.3% 0.19 0.19 9.4
0.08 7.7% 37.0% 0.26 0.26 7.6
0.10 8.6% 45.6% 0.32 0.32 8.4
0.12 6.3% 51.9% 0.38 0.38 6.1
0.14 4.7% 56.5% 0.45 0.45 4.5
0.16 4.6% 61.2% 0.51 0.51 4.4
0.18 3.5% 64.7% 0.58 0.58 3.3
0.20 4.3% 69.1% 0.64 0.64 4.1
0.25 8.0% 77.1% 0.80 0.80 7.3
0.30 5.6% 82.7% 0.96 0.96 5.0
0.35 4.4% 87.0% 1.12 1.12 3.8
0.40 2.5% 89.5% 1.28 1.28 2.2
0.45 2.5% 92.1% 1.44 1.44 2.1
0.50 1.4% 93.5% 1.60 1.60 1.1
0.75 5.0% 98.5% 2.40 2.40 3.7
1.00 1.0% 99.5% 3.20 3.20 0.6
1.50 0.0% 99.5% 4.81 3.90 0.0
2.00 0.0% 99.5% 6.41 3.90 0.0
3.00 0.5% 100.0% 9.61 3.90 0.1

93.7
6.5%
93.3%
87.2%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Predicted Net Annual Load Removal Efficiency = 
Predicted % Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD
BASED ON AN AVERAGE PARTICLE SIZE OF 110 MICRONS

HANOVER CROSSING

Removal Efficiency Adjustment2 = 

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Rainfall Station #

HANOVER, MA

Unit Site Designation

CDS Treatment Capacity



 Area 0.45 ac Unit Site Deignation WQI 9
Weighted C 0.9  Rainfall Station # 69

tc 6 min Design Ratio1 0.0150
VSHS Model HS36 VSHS Treatment Capacity 0.55 cfs

Rainfall Intensity1 

(in/hr)
Flow Rate (cfs) Operating Rate2 cfs/ft3 % Total Rainfall Rel. Effcy (%)

0.02 0.01 0.00031 10.2% 10.0%
0.04 0.02 0.00061 9.6% 9.5%
0.06 0.02 0.00092 9.4% 9.3%
0.08 0.03 0.00122 7.7% 7.6%
0.10 0.04 0.00153 8.6% 8.4%
0.12 0.05 0.00183 6.3% 6.2%
0.14 0.06 0.00214 4.7% 4.6%
0.16 0.06 0.00244 4.6% 4.5%
0.18 0.07 0.00275 3.5% 3.5%
0.20 0.08 0.00306 4.3% 4.3%
0.25 0.10 0.00382 8.0% 7.8%
0.30 0.12 0.00458 5.6% 5.5%
0.35 0.14 0.00535 4.4% 4.3%
0.40 0.16 0.00611 2.5% 2.5%
0.45 0.18 0.00688 2.5% 2.5%
0.50 0.20 0.00764 1.4% 1.4%
0.75 0.30 0.01146 5.0% 4.7%
1.00 0.41 0.01528 1.0% 0.9%
1.50 0.61 0.02292 0.0% 0.0%
2.00 0.81 0.03056 0.0% 0.0%
3.00 1.22 0.04584 0.2% 0.0%

97.2%
0.3%
6.5%
90.7%

1 - Design Ratio = (Total Drainage Area x Runoff Coefficient)  / VortSentry HS Treatment Volume
     = The Total Drainage Area and Runoff Coefficient are specified by the site engineer.
2 - Operating Rate (cfs/ft3) = Rainfall Intensity ("/hr) x Design Ratio
3 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA

Based on an Average Particle Size of 240 Microns

% rain falling at >3''/hr =
Removal Efficiency Adjustment4 =

4 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Predicted Net Annual Load Removal Efficiency =

BASED ON THE RATIONAL RAINFALL METHOD
VORTSENTRY® HS ESTIMATED NET ANNUAL TSS REDUCTION

HANOVER CROSSING
HANOVER, MA



Area 4.32 ac WQU 10
Weighted C 0.9  69

tc 10 min Particle size 0
CDS Model 3025-6  5.0 cfs

 CDS Hydraulic Cap cfs

Rainfall 
Intensity1 

(in/hr)

Percent Rainfall 
Volume1

Cumulative 
Rainfall Volume

Total Flowrate 
(cfs)

Treated Flowrate 
(cfs)

Incremental 
Removal (%)

0.02 10.2% 10.2% 0.08 0.08 10.2
0.04 9.6% 19.8% 0.16 0.16 9.6
0.06 9.4% 29.3% 0.23 0.23 9.4
0.08 7.7% 37.0% 0.31 0.31 7.6
0.10 8.6% 45.6% 0.39 0.39 8.4
0.12 6.3% 51.9% 0.47 0.47 6.1
0.14 4.7% 56.5% 0.54 0.54 4.5
0.16 4.6% 61.2% 0.62 0.62 4.4
0.18 3.5% 64.7% 0.70 0.70 3.3
0.20 4.3% 69.1% 0.78 0.78 4.1
0.25 8.0% 77.1% 0.97 0.97 7.3
0.30 5.6% 82.7% 1.17 1.17 5.0
0.35 4.4% 87.0% 1.36 1.36 3.8
0.40 2.5% 89.5% 1.56 1.56 2.2
0.45 2.5% 92.1% 1.75 1.75 2.1
0.50 1.4% 93.5% 1.94 1.94 1.1
0.75 5.0% 98.5% 2.92 2.92 3.7
1.00 1.0% 99.5% 3.89 3.89 0.6
1.50 0.0% 99.5% 5.83 5.00 0.0
2.00 0.0% 99.5% 7.78 5.00 0.0
3.00 0.5% 100.0% 11.66 5.00 0.1

93.6
6.5%
93.3%
87.1%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Predicted Net Annual Load Removal Efficiency = 
Predicted % Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD
BASED ON AN AVERAGE PARTICLE SIZE OF 110 MICRONS

HANOVER CROSSING

Removal Efficiency Adjustment2 = 

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Rainfall Station #

HANOVER, MA

Unit Site Designation

CDS Treatment Capacity



Area 3.21 ac WQU 11
Weighted C 0.9  69

tc 10 min Particle size 0
CDS Model 3020-6  3.9 cfs

 CDS Hydraulic Cap cfs

Rainfall 
Intensity1 

(in/hr)

Percent Rainfall 
Volume1

Cumulative 
Rainfall Volume

Total Flowrate 
(cfs)

Treated Flowrate 
(cfs)

Incremental 
Removal (%)

0.02 10.2% 10.2% 0.06 0.06 10.2
0.04 9.6% 19.8% 0.12 0.12 9.6
0.06 9.4% 29.3% 0.17 0.17 9.4
0.08 7.7% 37.0% 0.23 0.23 7.6
0.10 8.6% 45.6% 0.29 0.29 8.4
0.12 6.3% 51.9% 0.35 0.35 6.1
0.14 4.7% 56.5% 0.40 0.40 4.5
0.16 4.6% 61.2% 0.46 0.46 4.5
0.18 3.5% 64.7% 0.52 0.52 3.4
0.20 4.3% 69.1% 0.58 0.58 4.1
0.25 8.0% 77.1% 0.72 0.72 7.4
0.30 5.6% 82.7% 0.87 0.87 5.1
0.35 4.4% 87.0% 1.01 1.01 3.9
0.40 2.5% 89.5% 1.16 1.16 2.2
0.45 2.5% 92.1% 1.30 1.30 2.2
0.50 1.4% 93.5% 1.44 1.44 1.2
0.75 5.0% 98.5% 2.17 2.17 3.8
1.00 1.0% 99.5% 2.89 2.89 0.7
1.50 0.0% 99.5% 4.33 3.90 0.0
2.00 0.0% 99.5% 5.78 3.90 0.0
3.00 0.5% 100.0% 8.67 3.90 0.1

94.4
6.5%
93.3%
87.9%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Predicted Net Annual Load Removal Efficiency = 
Predicted % Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD
BASED ON AN AVERAGE PARTICLE SIZE OF 110 MICRONS

HANOVER CROSSING

Removal Efficiency Adjustment2 = 

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Rainfall Station #

HANOVER, MA

Unit Site Designation

CDS Treatment Capacity



Project: Hanover Crossing
Location: Hanover, MA
Prepared For: Kelly Engineering

Purpose:

Reference:

Procedure:

where:

A = impervious surface drainage area (in square miles)
WQV = water quality volume in watershed inches (1" in this case)

Structure 
Name

Impv.
(acres)

A
(miles2)

tc

(min)
tc

(hr)
WQV  
(in) qu (csm/in.) Q (cfs)

WQU 1 12.96 0.0202500 20.0 0.333 1.00 572.00 11.58
WQU 2 3.05 0.0047609 15.0 0.250 1.00 628.00 2.99
WQU 3 2.32 0.0036234 10.0 0.167 1.00 700.00 2.54
WQU 4 1.56 0.0024375 10.0 0.167 1.00 700.00 1.71
WQU 5 4.96 0.0077453 15.0 0.250 1.00 628.00 4.86
WQU 6 8.01 0.0125156 20.0 0.333 1.00 572.00 7.16
WQU 7 0.56 0.0008698 5.0 0.083 1.00 795.00 0.69

        
        
        

qu = the unit peak discharge, in csm/in.

To calculate the water quality flow rate (WQF) over a given site area. In this situation the WQF is 
derived from the first 1" of runoff from the contributing impervious surface.

Massachusetts Dept. of Environmental Protection Wetlands Program / United States Department of 
Agriculture Natural Resources Conservation Service TR-55 Manual

Determine unit peak discharge using Figure 1 or 2. Figure 2 is in tabular form so is preferred. Using 
the tc, read the unit peak discharge (qu) from Figure 1 or Table in Figure 2. qu is expressed in the 
following units: cfs/mi2/watershed inches (csm/in).                           

Compute Q Rate using the following equation:

Q = (qu) (A) (WQV)

Q = flow rate associated with first 1" of runoff



Project: Hanover Crossing
Location: Hanover, MA
Prepared For: Kelly Engineering

Purpose:

Reference:

Procedure:

where:

A = impervious surface drainage area (in square miles)
WQV = water quality volume in watershed inches (1" in this case)

Structure 
Name

Impv.
(acres)

A
(miles2)

tc

(min)
tc

(hr)
WQV  
(in) qu (csm/in.) Q (cfs)

WQU 8 3.56 0.0055625 15.0 0.250 1.00 628.00 3.49
WQI 9 0.45 0.0007031 6.0 0.100 1.00 774.00 0.54

WQU 10 4.32 0.0067500 10.0 0.167 1.00 700.00 4.73
WQU 11 3.21 0.0050156 10.0 0.167 1.00 700.00 3.51

        
        
        
        
        
        

qu = the unit peak discharge, in csm/in.

To calculate the water quality flow rate (WQF) over a given site area. In this situation the WQF is 
derived from the first 1" of runoff from the contributing impervious surface.

Massachusetts Dept. of Environmental Protection Wetlands Program / United States Department of 
Agriculture Natural Resources Conservation Service TR-55 Manual

Determine unit peak discharge using Figure 1 or 2. Figure 2 is in tabular form so is preferred. Using 
the tc, read the unit peak discharge (qu) from Figure 1 or Table in Figure 2. qu is expressed in the 
following units: cfs/mi2/watershed inches (csm/in).                           

Compute Q Rate using the following equation:

Q = (qu) (A) (WQV)

Q = flow rate associated with first 1" of runoff



Hanover Crossing - Residential
Hanover, MA

MaDEP Standard Method to Convert Required Water Quality Volume to a Discharge Rate

Impervious   
(A) Pervious Total (min) (hrs)

STC-1 0.47 0.23 0.70 67.1% 0.0007 1.0 98 5.0 0.083 795 0.58 STC-900 0.89
STC-2 0.14 0.05 0.19 73.7% 0.0002 1.0 98 5.0 0.083 796 0.17 STC-450i 0.40
STC-3 0.44 0.77 1.21 36.4% 0.0007 1.0 98 5.0 0.083 797 0.55 STC-900 0.89
STC-4 0.55 0.16 0.71 77.5% 0.0009 1.0 98 5.0 0.083 798 0.69 STC-900 0.89
STC-6 0.55 0.27 0.82 67.1% 0.0009 1.0 98 5.0 0.083 800 0.69 STC-900 0.89
STC-7 0.69 0.30 0.99 69.7% 0.0011 1.0 98 5.0 0.083 801 0.86 STC-900 0.89
STC-8 0.31 0.26 0.57 54.4% 0.0005 1.0 98 5.0 0.083 802 0.39 STC-450 0.40
STC-9 0.38 0.26 0.64 59.4% 0.0006 1.0 98 5.0 0.083 803 0.48 STC-900 0.89

Water Quality Flow (WQF) = Q = (qu) (A) (WQV)

Where: qu = the unit peak discharge (in csm/in)
A = impervious surface drainage area ( in square miles)
WQV = water quality volume (in inches)

Notes:
1.  Refer to MaDEP Standard Method to Convert Required Water Quality Volume to a Discharge Rate for Sizing Flow Based Manufactured
     Proprietary Stormwater Treatment Practices, dated September 10, 2013.

Design 
Capacity   

(cfs)
Q     

(cfs)
WQV     

(inches)
Water 

Quality Unit  CN

Tc
qu       

(csm/in)
Stormceptor 

Model

Areas                         
(acres)

% 
Impervious

Impervious 
Area        
(mi2)

P:\26700\143-26700-18001\SupportDocs\Calcs\Drainage\Stormceptor Sizing\Water Quality Flow Calcs_1-inch.xlsx
5/13/2019



Project Information & Location
Project Name Hanover Crossing Residential Project Number 18296

City Hanover State/ Province Massachusetts

Country United States of America Date 4/26/2019

Designer Information  EOR Information (optional)
Name Nate Cheal Name

Company Tetra Tech Company

Phone # 508-786-2331 Phone #

Email nate.cheal@tetratech.com Email

Brief Stormceptor Sizing Report - STC-1

Site Name STC-1

Target TSS Removal (%) 75

TSS Removal (%) Provided 84

Recommended Stormceptor Model STC 450i

Stormceptor Sizing Summary
Stormceptor Model % TSS Removal 

Provided

STC 450i 84

STC 900 90

STC 1200 90

STC 1800 90

STC 2400 93

STC 3600 93

STC 4800 95

STC 6000 95

STC 7200 96

STC 11000 97

STC 13000 97

STC 16000 98

StormceptorMAX Custom

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical 
rainfall records and selected particle size distribution.

Stormwater Treatment Recommendation 
The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site 
within the project are listed in the below Sizing Summary table.

Stormceptor Brief Sizing Report – Page 1 of 2

DMH 101STC 900 90



Notes
• Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and 
Runoff modules.
• Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal 
defined by the selected PSD, and based on stable site conditions only, after construction is completed.
• For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design 
assistance.

Drainage Area
Total Area (acres) 0.7

Imperviousness % 67.1

Water Quality Objective
TSS Removal (%) 75.0

Runoff Volume Capture (%)

Oil Spill Capture Volume (Gal)

Peak Conveyed Flow Rate (CFS)

Water Quality Flow Rate (CFS) 0.58

Rainfall
Station Name BLUE HILL

State/Province Massachusetts

Station ID # 0736

Years of Records 58

Latitude 42°12'44"N

Longitude 71°6'53"W

Up Stream Storage
Storage (ac-ft) Discharge (cfs)

0.000 0.000

Particle Size Distribution (PSD)
The selected PSD defines TSS removal

Fine Distribution
Particle Diameter

(microns)
Distribution

%
Specific Gravity

20.0 20.0 1.30

60.0 20.0 1.80

150.0 20.0 2.20

400.0 20.0 2.65

2000.0 20.0 2.65

Up Stream Flow Diversion
Max. Flow to Stormceptor (cfs)

Sizing Details

For Stormceptor Specifications and Drawings Please Visit: 
 http://www.imbriumsystems.com/technical-specifications 

Stormceptor Brief Sizing Report – Page 2 of 2



Project Information & Location
Project Name Hanover Crossing Residential Project Number 18296

City Hanover State/ Province Massachusetts

Country United States of America Date 4/26/2019

Designer Information  EOR Information (optional)
Name Nate Cheal Name

Company Tetra Tech Company

Phone # 508-786-2331 Phone #

Email nate.cheal@tetratech.com Email

Brief Stormceptor Sizing Report - STC-2

Site Name STC-2

Target TSS Removal (%) 75

TSS Removal (%) Provided 92

Recommended Stormceptor Model STC 450i

Stormceptor Sizing Summary
Stormceptor Model % TSS Removal 

Provided

STC 450i 92

STC 900 95

STC 1200 96

STC 1800 96

STC 2400 97

STC 3600 97

STC 4800 98

STC 6000 98

STC 7200 98

STC 11000 99

STC 13000 99

STC 16000 99

StormceptorMAX Custom

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical 
rainfall records and selected particle size distribution.

Stormwater Treatment Recommendation 
The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site 
within the project are listed in the below Sizing Summary table.

Stormceptor Brief Sizing Report – Page 1 of 2

CB 103



Notes
• Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and 
Runoff modules.
• Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal 
defined by the selected PSD, and based on stable site conditions only, after construction is completed.
• For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design 
assistance.

Drainage Area
Total Area (acres) 0.19

Imperviousness % 73.7

Water Quality Objective
TSS Removal (%) 75.0

Runoff Volume Capture (%)

Oil Spill Capture Volume (Gal)

Peak Conveyed Flow Rate (CFS)

Water Quality Flow Rate (CFS) 0.17

Rainfall
Station Name BLUE HILL

State/Province Massachusetts

Station ID # 0736

Years of Records 58

Latitude 42°12'44"N

Longitude 71°6'53"W

Up Stream Storage
Storage (ac-ft) Discharge (cfs)

0.000 0.000

Particle Size Distribution (PSD)
The selected PSD defines TSS removal

Fine Distribution
Particle Diameter

(microns)
Distribution

%
Specific Gravity

20.0 20.0 1.30

60.0 20.0 1.80

150.0 20.0 2.20

400.0 20.0 2.65

2000.0 20.0 2.65

Up Stream Flow Diversion
Max. Flow to Stormceptor (cfs)

Sizing Details

For Stormceptor Specifications and Drawings Please Visit: 
 http://www.imbriumsystems.com/technical-specifications 

Stormceptor Brief Sizing Report – Page 2 of 2



Project Information & Location
Project Name Hanover Crossing Residential Project Number 18296

City Hanover State/ Province Massachusetts

Country United States of America Date 4/26/2019

Designer Information  EOR Information (optional)
Name Nate Cheal Name

Company Tetra Tech Company

Phone # 508-786-2331 Phone #

Email nate.cheal@tetratech.com Email

Brief Stormceptor Sizing Report - STC-3

Site Name STC-3

Target TSS Removal (%) 75

TSS Removal (%) Provided 85

Recommended Stormceptor Model STC 450i

Stormceptor Sizing Summary
Stormceptor Model % TSS Removal 

Provided

STC 450i 85

STC 900 90

STC 1200 90

STC 1800 91

STC 2400 93

STC 3600 93

STC 4800 95

STC 6000 95

STC 7200 96

STC 11000 97

STC 13000 97

STC 16000 98

StormceptorMAX Custom

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical 
rainfall records and selected particle size distribution.

Stormwater Treatment Recommendation 
The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site 
within the project are listed in the below Sizing Summary table.

Stormceptor Brief Sizing Report – Page 1 of 2

DMH 205ASTC 900 90



Notes
• Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and 
Runoff modules.
• Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal 
defined by the selected PSD, and based on stable site conditions only, after construction is completed.
• For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design 
assistance.

Drainage Area
Total Area (acres) 1.21

Imperviousness % 36.4

Water Quality Objective
TSS Removal (%) 75.0

Runoff Volume Capture (%)

Oil Spill Capture Volume (Gal)

Peak Conveyed Flow Rate (CFS)

Water Quality Flow Rate (CFS) 0.55

Rainfall
Station Name BLUE HILL

State/Province Massachusetts

Station ID # 0736

Years of Records 58

Latitude 42°12'44"N

Longitude 71°6'53"W

Up Stream Storage
Storage (ac-ft) Discharge (cfs)

0.000 0.000

Particle Size Distribution (PSD)
The selected PSD defines TSS removal

Fine Distribution
Particle Diameter

(microns)
Distribution

%
Specific Gravity

20.0 20.0 1.30

60.0 20.0 1.80

150.0 20.0 2.20

400.0 20.0 2.65

2000.0 20.0 2.65

Up Stream Flow Diversion
Max. Flow to Stormceptor (cfs)

Sizing Details

For Stormceptor Specifications and Drawings Please Visit: 
 http://www.imbriumsystems.com/technical-specifications 

Stormceptor Brief Sizing Report – Page 2 of 2



Project Information & Location
Project Name Hanover Crossing Residential Project Number 18487

City Hanover State/ Province Massachusetts

Country United States of America Date 5/13/2019

Designer Information  EOR Information (optional)
Name Nate Cheal Name

Company Tetra Tech Company

Phone # 508-786-2331 Phone #

Email nate.cheal@tetratech.com Email

Brief Stormceptor Sizing Report - STC-4

Site Name STC-4

Target TSS Removal (%) 75

TSS Removal (%) Provided 84

Recommended Stormceptor Model STC 450i

Stormceptor Sizing Summary
Stormceptor Model % TSS Removal 

Provided

STC 450i 84

STC 900 89

STC 1200 90

STC 1800 90

STC 2400 92

STC 3600 92

STC 4800 94

STC 6000 94

STC 7200 95

STC 11000 97

STC 13000 97

STC 16000 98

StormceptorMAX Custom

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical 
rainfall records and selected particle size distribution.

Stormwater Treatment Recommendation 
The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site 
within the project are listed in the below Sizing Summary table.

Stormceptor Brief Sizing Report – Page 1 of 2

DMH 201STC 900 89



Notes
• Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and 
Runoff modules.
• Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal 
defined by the selected PSD, and based on stable site conditions only, after construction is completed.
• For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design 
assistance.

Drainage Area
Total Area (acres) 0.71

Imperviousness % 77.5

Water Quality Objective
TSS Removal (%) 75.0

Runoff Volume Capture (%)

Oil Spill Capture Volume (Gal)

Peak Conveyed Flow Rate (CFS)

Water Quality Flow Rate (CFS) 0.69

Rainfall
Station Name BLUE HILL

State/Province Massachusetts

Station ID # 0736

Years of Records 58

Latitude 42°12'44"N

Longitude 71°6'53"W

Up Stream Storage
Storage (ac-ft) Discharge (cfs)

0.000 0.000

Particle Size Distribution (PSD)
The selected PSD defines TSS removal

Fine Distribution
Particle Diameter

(microns)
Distribution

%
Specific Gravity

20.0 20.0 1.30

60.0 20.0 1.80

150.0 20.0 2.20

400.0 20.0 2.65

2000.0 20.0 2.65

Up Stream Flow Diversion
Max. Flow to Stormceptor (cfs)

Sizing Details

For Stormceptor Specifications and Drawings Please Visit: 
 http://www.imbriumsystems.com/technical-specifications 

Stormceptor Brief Sizing Report – Page 2 of 2



Project Information & Location
Project Name Hanover Crossing Residential Project Number 18296

City Hanover State/ Province Massachusetts

Country United States of America Date 4/26/2019

Designer Information  EOR Information (optional)
Name Nate Cheal Name

Company Tetra Tech Company

Phone # 508-786-2331 Phone #

Email nate.cheal@tetratech.com Email

Brief Stormceptor Sizing Report - STC-6

Site Name STC-6

Target TSS Removal (%) 75

TSS Removal (%) Provided 83

Recommended Stormceptor Model STC 450i

Stormceptor Sizing Summary
Stormceptor Model % TSS Removal 

Provided

STC 450i 83

STC 900 89

STC 1200 89

STC 1800 89

STC 2400 92

STC 3600 92

STC 4800 94

STC 6000 94

STC 7200 95

STC 11000 97

STC 13000 97

STC 16000 98

StormceptorMAX Custom

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical 
rainfall records and selected particle size distribution.

Stormwater Treatment Recommendation 
The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site 
within the project are listed in the below Sizing Summary table.

Stormceptor Brief Sizing Report – Page 1 of 2

DMH 501STC 900 89



Notes
• Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and 
Runoff modules.
• Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal 
defined by the selected PSD, and based on stable site conditions only, after construction is completed.
• For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design 
assistance.

Drainage Area
Total Area (acres) 0.82

Imperviousness % 67.1

Water Quality Objective
TSS Removal (%) 75.0

Runoff Volume Capture (%)

Oil Spill Capture Volume (Gal)

Peak Conveyed Flow Rate (CFS)

Water Quality Flow Rate (CFS) 0.69

Rainfall
Station Name BLUE HILL

State/Province Massachusetts

Station ID # 0736

Years of Records 58

Latitude 42°12'44"N

Longitude 71°6'53"W

Up Stream Storage
Storage (ac-ft) Discharge (cfs)

0.000 0.000

Particle Size Distribution (PSD)
The selected PSD defines TSS removal

Fine Distribution
Particle Diameter

(microns)
Distribution

%
Specific Gravity

20.0 20.0 1.30

60.0 20.0 1.80

150.0 20.0 2.20

400.0 20.0 2.65

2000.0 20.0 2.65

Up Stream Flow Diversion
Max. Flow to Stormceptor (cfs)

Sizing Details

For Stormceptor Specifications and Drawings Please Visit: 
 http://www.imbriumsystems.com/technical-specifications 

Stormceptor Brief Sizing Report – Page 2 of 2



Project Information & Location
Project Name Hanover Crossing Residential Project Number 18296

City Hanover State/ Province Massachusetts

Country United States of America Date 4/26/2019

Designer Information  EOR Information (optional)
Name Nate Cheal Name

Company Tetra Tech Company

Phone # 508-786-2331 Phone #

Email nate.cheal@tetratech.com Email

Brief Stormceptor Sizing Report - STC-7

Site Name STC-7

Target TSS Removal (%) 75

TSS Removal (%) Provided 81

Recommended Stormceptor Model STC 450i

Stormceptor Sizing Summary
Stormceptor Model % TSS Removal 

Provided

STC 450i 81

STC 900 88

STC 1200 88

STC 1800 88

STC 2400 91

STC 3600 91

STC 4800 93

STC 6000 93

STC 7200 95

STC 11000 96

STC 13000 96

STC 16000 97

StormceptorMAX Custom

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical 
rainfall records and selected particle size distribution.

Stormwater Treatment Recommendation 
The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site 
within the project are listed in the below Sizing Summary table.

Stormceptor Brief Sizing Report – Page 1 of 2

DMH 405STC 900 88



Notes
• Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and 
Runoff modules.
• Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal 
defined by the selected PSD, and based on stable site conditions only, after construction is completed.
• For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design 
assistance.

Drainage Area
Total Area (acres) 0.99

Imperviousness % 69.7

Water Quality Objective
TSS Removal (%) 75.0

Runoff Volume Capture (%)

Oil Spill Capture Volume (Gal)

Peak Conveyed Flow Rate (CFS)

Water Quality Flow Rate (CFS) 0.86

Rainfall
Station Name BLUE HILL

State/Province Massachusetts

Station ID # 0736

Years of Records 58

Latitude 42°12'44"N

Longitude 71°6'53"W

Up Stream Storage
Storage (ac-ft) Discharge (cfs)

0.000 0.000

Particle Size Distribution (PSD)
The selected PSD defines TSS removal

Fine Distribution
Particle Diameter

(microns)
Distribution

%
Specific Gravity

20.0 20.0 1.30

60.0 20.0 1.80

150.0 20.0 2.20

400.0 20.0 2.65

2000.0 20.0 2.65

Up Stream Flow Diversion
Max. Flow to Stormceptor (cfs)

Sizing Details

For Stormceptor Specifications and Drawings Please Visit: 
 http://www.imbriumsystems.com/technical-specifications 

Stormceptor Brief Sizing Report – Page 2 of 2



Project Information & Location
Project Name Hanover Crossing Residential Project Number 18296

City Hanover State/ Province Massachusetts

Country United States of America Date 4/26/2019

Designer Information  EOR Information (optional)
Name Nate Cheal Name

Company Tetra Tech Company

Phone # 508-786-2331 Phone #

Email nate.cheal@tetratech.com Email

Brief Stormceptor Sizing Report - STC-8

Site Name STC-8

Target TSS Removal (%) 75

TSS Removal (%) Provided 87

Recommended Stormceptor Model STC 450i

Stormceptor Sizing Summary
Stormceptor Model % TSS Removal 

Provided

STC 450i 87

STC 900 92

STC 1200 92

STC 1800 93

STC 2400 94

STC 3600 95

STC 4800 96

STC 6000 96

STC 7200 97

STC 11000 98

STC 13000 98

STC 16000 98

StormceptorMAX Custom

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical 
rainfall records and selected particle size distribution.

Stormwater Treatment Recommendation 
The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site 
within the project are listed in the below Sizing Summary table.

Stormceptor Brief Sizing Report – Page 1 of 2

DMH 607



Notes
• Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and 
Runoff modules.
• Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal 
defined by the selected PSD, and based on stable site conditions only, after construction is completed.
• For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design 
assistance.

Drainage Area
Total Area (acres) 0.57

Imperviousness % 54.4

Water Quality Objective
TSS Removal (%) 75.0

Runoff Volume Capture (%)

Oil Spill Capture Volume (Gal)

Peak Conveyed Flow Rate (CFS)

Water Quality Flow Rate (CFS) 0.39

Rainfall
Station Name BLUE HILL

State/Province Massachusetts

Station ID # 0736

Years of Records 58

Latitude 42°12'44"N

Longitude 71°6'53"W

Up Stream Storage
Storage (ac-ft) Discharge (cfs)

0.000 0.000

Particle Size Distribution (PSD)
The selected PSD defines TSS removal

Fine Distribution
Particle Diameter

(microns)
Distribution

%
Specific Gravity

20.0 20.0 1.30

60.0 20.0 1.80

150.0 20.0 2.20

400.0 20.0 2.65

2000.0 20.0 2.65

Up Stream Flow Diversion
Max. Flow to Stormceptor (cfs)

Sizing Details

For Stormceptor Specifications and Drawings Please Visit: 
 http://www.imbriumsystems.com/technical-specifications 

Stormceptor Brief Sizing Report – Page 2 of 2



Project Information & Location
Project Name Hanover Crossing Residential Project Number 18296

City Hanover State/ Province Massachusetts

Country United States of America Date 4/26/2019

Designer Information  EOR Information (optional)
Name Nate Cheal Name

Company Tetra Tech Company

Phone # 508-786-2331 Phone #

Email nate.cheal@tetratech.com Email

Brief Stormceptor Sizing Report - STC-9

Site Name STC-9

Target TSS Removal (%) 75

TSS Removal (%) Provided 86

Recommended Stormceptor Model STC 450i

Stormceptor Sizing Summary
Stormceptor Model % TSS Removal 

Provided

STC 450i 86

STC 900 91

STC 1200 91

STC 1800 91

STC 2400 94

STC 3600 94

STC 4800 95

STC 6000 96

STC 7200 96

STC 11000 98

STC 13000 98

STC 16000 98

StormceptorMAX Custom

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical 
rainfall records and selected particle size distribution.

Stormwater Treatment Recommendation 
The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site 
within the project are listed in the below Sizing Summary table.

Stormceptor Brief Sizing Report – Page 1 of 2
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Notes
• Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and 
Runoff modules.
• Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal 
defined by the selected PSD, and based on stable site conditions only, after construction is completed.
• For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design 
assistance.

Drainage Area
Total Area (acres) 0.64

Imperviousness % 59.4

Water Quality Objective
TSS Removal (%) 75.0

Runoff Volume Capture (%)

Oil Spill Capture Volume (Gal)

Peak Conveyed Flow Rate (CFS)

Water Quality Flow Rate (CFS) 0.48

Rainfall
Station Name BLUE HILL

State/Province Massachusetts

Station ID # 0736

Years of Records 58

Latitude 42°12'44"N

Longitude 71°6'53"W

Up Stream Storage
Storage (ac-ft) Discharge (cfs)

0.000 0.000

Particle Size Distribution (PSD)
The selected PSD defines TSS removal

Fine Distribution
Particle Diameter

(microns)
Distribution

%
Specific Gravity

20.0 20.0 1.30

60.0 20.0 1.80

150.0 20.0 2.20

400.0 20.0 2.65

2000.0 20.0 2.65

Up Stream Flow Diversion
Max. Flow to Stormceptor (cfs)

Sizing Details

For Stormceptor Specifications and Drawings Please Visit: 
 http://www.imbriumsystems.com/technical-specifications 

Stormceptor Brief Sizing Report – Page 2 of 2



Prepared by:



BMP No. 1 – Paved Road Surface/Parking Lot Area:

BMP No. 2 - Deep Sump Catch Basins:

Note: See catch basin detail for explanation of terms

BMP No. 3 – Proprietary Separators:

 Contech VSHS:



Contech CDS: 

Stormceptors: 

BMP No. 4 - Subsurface Recharge Systems: 

BMP No. 5 – Infiltration Basin 



BMP No. 6 –Exfiltrating Bioretention Areas

Snow Removal:

Storage and Use of Chemicals: 

Hazardous Waste: 



 – 

Material and Waste Storage, Handling and Management: 

Training for Long Term Pollution Prevention Plan: 

Pet Waste Management: 

Lawn and Garden activities: 







KELLY ENGINEERING GROUP, INC.

Attachment D 
Miscellaneous
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Hydrology Handbook for Conservation Commissioners     March 2002 F-15

Intensity – Duration – Frequency 
Curve for Boston, MA 



Massachusetts Stormwater Handbook 

Volume 3: Documenting Compliance with the Massachusetts Stormwater 
Management Standards 

Chapter 1 Page 16 

Attention must be given to ensure consistency in units.  In particular, the Target Depth 
Factors must be converted to feet. 

NRCS
HYDROLOGIC 

SOIL TYPE 

APPROX. 
SOIL TEXTURE 

TARGET DEPTH 
FACTOR (F) 

A sand 0.6-inch 
B loam 0.35-inch 
C silty loam 0.25-inch 
D clay 0.1-inch 

Table 2.3.2: Recharge Target Depth by Hydrologic Soil Group 

When a site contains multiple Hydrologic Soil Groups, determine the Required Recharge
Volume for each impervious area by Hydrologic Soil Group and then add the volumes 
together.

Example:  Assume a ten (10) acre site. 5.0 acres are proposed to be developed for a retail use. 
A section of the entrance roadway is to be bridged over a stream that is classified as land 
under water.  As such, the bridging is subject to the Wetlands Protection Act Regulations, 
and the Stormwater Management Standards apply to stormwater runoff from all proposed 
roads, parking areas, and rooftops.  Of the 5.0 acres proposed to be developed, 2 acres of 
impervious surfaces are proposed atop Hydrologic Soil Group (HSG) “A” soils, 1 acre of 
impervious surfaces atop HSG “B” soil, 1.5 acres of impervious surfaces atop HSG “C” soil, 
and 0.5 acres are proposed to be landscaped area. The remaining 5.0 acres, located on HSG 
“A” soil, are proposed to remain forested.  Determine the Required Recharge Volume.

Solution:  The Required Recharge Volume is determined only for the impervious surfaces.  
The 5.0-acre forested area and the 0.5-acre landscaped area are not impervious areas.  
Although converted from forest, landscaped area is pervious area for purposes of Standard 3.
Use Equation (1) to determine the Required Recharge Volume for each Hydrologic Soil 
Group covered by impervious area. Add together the Required Recharge Volumes
determined for each HSG. 

Rv = F x impervious area

 Rv =  [(FHSG “A”) (Area1)] + [(FHSG “B”) (Area2)] + [(FHSG “C”)(Area3)] + [(FHSG “D”)(Area4)] Equation (2)

 Rv = [(0.6-in/12)(2 acres)] + [(0.35-in/12)(1 acre)] + [(0.25-in/12)(1.5 acres)] + [(0.1-in/12)(0 acres)] 

 Rv = 0.1605 acre-feet 

Rv = 0.1605 acre-feet x 43560 square feet/acre-feet = 6,991 cubic feet or 258.9 cubic yards 



Massachusetts Stormwater Handbook 

Volume 3: Documenting Compliance with the Massachusetts Stormwater 
Management Standards 

Chapter 1 Page 22 

Table 2.3.3. 1982 Rawls Rates18

18 Rawls, Brakensiek and Saxton, 1982 

Texture Class NRCS Hydrologic Soil Group 
(HSG) 

Infiltration Rate 
Inches/Hour 

Sand A 8.27 
Loamy Sand A 2.41 
Sandy Loam B 1.02 
Loam B 0.52 
Silt Loam C 0.27 
Sandy Clay Loam C 0.17 
Clay Loam D 0.09 
Silty Clay Loam D 0.06 
Sandy Clay D 0.05 
Silty Clay D 0.04 
Clay D 0.02 



Water Resources Research Center  Page 1 
University of Massachusetts – Amherst  5/13/2011 

 
Water Resources Research Center 
Blaisdell House, UMass 
310 Hicks Way 
Amherst, MA 01003      
 

 

Massachusetts Stormwater 
Evaluation Project 
 
 
(413) 545-5532 
(413) 545-2304 FAX 
www.mastep.net

Technology Name: CDS (Continuous Deflective Separator) - Contech Stormwater Solutions, Inc. 

Studies Reviewed:  
••  NJCAT Technology Verification High Efficiency Continuous Deflective Separators CDS 

Technologies Inc. January 2010. 
•  Independent Review of CDS 2015 Product Evaluation, FB Environmental Associates, 2009. 
•  NJCAT Technology Verification Addendum Report High Efficiency Continuous Deflective 

Separators CDS Technologies Inc.  December 2004 
•  Continuous Deflection Separation (CDS) Unit For Sediment 

 Control In Brevard County, Florida  January, 2000 
 

 
Date:  5/13/2011  
Reviewer:  Jerry Schoen 
 
Rating:   2 
 
Brief rationale for rating: MASTEP rating is based primarily on NJCAT 2010 field study and FB 
Environmental 2009 laboratory study.  Both studies generally followed TARP field or NJDEP-recommended 
laboratory test protocols, with some exceptions. The 2010 field study sampled storms totaling 37% of average 
annual rainfall (50% is required), and experienced excessively large influent particles. This is discussed 
further below and in the MASTEP study description.  In the FB lab study, no evidence of a Quality Assurance 
Project Plan, little discussion of quality control, higher than recommended particle size distribution, limited 
range of influent sediment concentration, sediments analyzed by SSC method but not TSS.  
 
The Florida field study monitored 5 storm events and encountered sampling/equipment problems in four of 
them.  The NJCAT lab study was conducted on a unit that was specially modified for testing in New Jersey, 
and is now being sold in NJ and NY.   
 
 
Other Comments:  

FB Environmental Associates study:  
•  OK-110 sediment mix used. This is recommended by Maine DEP, but produces 

sediments somewhat larger than those recommended by New Jersey DEP.   
•  Sediment analysis conducted with whole sample; essentially SSC method. SSC is 

generally regarded as more accurate than TSS method, but comparisons with other 
studies or products that use TSS data are problematic. 

•  Full range of flows were tested.  
•  Only one target sediment concentration was tested; average influent SSC was 313 

mg/l, slightly outside of recommended 100-300 mg/l range.  
•  Scour test was performed; system produced no scour at flows up to 137% of 

capacity. 
 
NJCAT 2010 Study 

• Mean influent particle size was 500-600 microns, well above the TARP criteria of < 
100 microns.  To address this problem, the testing agency separated samples into 
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filtered subsamples of several size ranges (> 2000 microns, < 2000, < 500 and < 
50).  Removal efficiencies were calculated for each of these ranges, with results 
ranging from 64% (for <50 micron particles) to 99% (for > 2000 microns).   

• TSS and SSC efficiencies were calculated by Event Mean Concentration and by Sum 
Of Loads methods.  

• Study was well document. Other than issues of particle size and % annual rainfall, 
study closely followed TARP guidelines. 

 
NJCAT 2004 Study  

 Expectations of sediment removal performance comparable to this study should be confined to 
units that contain the sediment weir and a 2400 micron screen.   

 The study did not include a scour test.  
 

 
 

 
 TSS analysis appears to have been performed by a non- standardized method. 
  

 
Brevard County FL study 

 This study was performed before release of the TARP Tier II Protocols and does not conform to 
them. 

 The study states that “testing under higher flow conditions would be desirable.” 
 TSS, BOD, COD, pH, total phosphorus, and turbidity were monitored. 
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Massachusetts Stormwater 
Evaluation Project 
 
 
(413) 545-5532 
(413) 545-2304 FAX 
www.mastep.net

Technology Name: VortSentry HS
 
Studies Reviewed: VortSentry® HS Performance Testing With OK-110.Tetreault, Heather 
 

Removal Characteristics of the VortSentry® Model HS48 using the F-55 Test  
   Standard. Contech Stormwater Solutions Product Evaluation.
    
 
Date:   January 29, 2009   
 
Reviewers: Sarah Titus, Jerry Schoen 
 
Rating:  2  
 
Brief rationale for rating:  
 
These comments are based primarily on the Tetreault study, which is the stronger of the two. The Tetreault 
study is a lab test conducted by the manufacturer at their facility.  Generally sound procedures were followed. 
Sediment mix tested is slightly larger than recommended by NJDEP, with no fines. No QAPP or quality control 
data. 
 

 
 
TARP Requirements Not Met*: 
 
• Not a third party study 
• No documentation of a Quality Assurance Project Plan, no QC data 
 
Other Comments 
• TSS removal efficiency, calculated according to the NJDEP weighted formula, was 69.6%. 
• Particle Size Distribution does not match the 55% sand, 40% silt, 5% clay mix recommended by NJDEP.  

OK-110 was used. This tested to a D50 of 105 microns, with no particles < 50 microns. Field conditions 
are variable with regard to solids characteristics, and comparison of this experiment to field-derived data 
will be accordingly affected.  

• A full range of flows (25% - 125%) was tested. 
• Scour test was performed. Some scour was observed at flows exceeding capacity (effluent concentrations 

ranged from 21 – 41 mf/l for washout conditions). 
• Influent TSS concentrations of 92-359 mg/l closely matched the recommended 100-300 mgl/l. 
 

 
* Criteria also based on NJDEP laboratory testing guidelines.
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UNIVERSITY OF MASSACHUSETTS 
AT AMHERST
Water Resources Research Center 
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310 Hicks Way 
Amherst, MA 01003      

MASTEP Technology Review

Massachusetts Stormwater 
Evaluation Project 

(413) 545-5532 
(413) 545-2304 FAX 
www.mastep.net

Technology Name: Stormceptor

Studies Reviewed: Final NJCAT Technology Verification Stormceptor STC900  September 2004, 
Coventry University Study, 1996; Technology Assessment, University of 
Massachusetts, 1997.

Date:   November 23, 2007   

Reviewer: Jerry Schoen

Rating: 2   

Brief rationale for rating: This rating is primarily based on the 2005 NJCAT Technology Verification study.
In general, this was a well-conducted test, which in large part followed NJDEP test guidelines for 
laboratory studies.  MASTEP considers NJDEP laboratory test guidelines to be essentially the equivalent 
of TARP field protocols.   Issues of concern: the study measured suspended sediment concentration 
(SSC) rather than total suspended solids (TSS).  Although SSC is considered by many scientists to be 
the preferred method, it is at odds with Massachusetts stormwater regulations, which are based on TSS 
treatment. Comparing SSC and TSS results is considered an inexact science.  The test was conducted 
with higher influent sediment concentrations than is preferred, but results were fairly consistent across all 
ranges studied. The particle size distribution also appears to be higher than the target test range.  There 
are additional field studies that in general support the results obtained in this laboratory studies.  These 
studies do not satisfy TARP protocols, but they do not contradict results obtained in the NJCAT study. 

TARP Requirements Not Met*:

 Measurements in TSS. 
 Influent sediment concentration is 100 – 300 mg/l: actual was 153-460. 
 No documentation of a Quality Assurance Project Plan 
 Third party studies are preferred. This was conducted by Stormceptor personnel, with sample 

 analyses conducted by an external laboratory. 

* Criteria also based on NJDEP laboratory testing guidelines. 
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                             MASTEP Technology Review 

Massachusetts Stormwater 
Evaluation Project 
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Technology Name: Stormceptor 450i.  
 
Studies Reviewed: Multi-Phase Physical Model Testing of a Stormceptor STC450i 
    
 
Date:   March 14, 2009   
 
Reviewers: Jerry Schoen 
 
Rating:  2  
 
Brief rationale for rating:  
 
This laboratory study is generally well conducted and documented.   No documentation of a quality assurance 
project, plan but quality control data was reported.  Sediment analysis was done by the SSC method, but not 
the TSS method.  Although SSC is considered by many scientists to be the preferred method, it is at odds with 
Massachusetts stormwater regulations, which are based on TSS treatment. Comparing SSC and TSS results 
is considered an inexact science.   
 

 
 
TARP Requirements Not Met*: 
• No documentation of a Quality Assurance Project Plan 
• TSS analysis was not performed.  
 
Other Comments 
• SSC removal efficiency, calculated according to the NJDEP weighted formula, was 59.5 – 63.6%. 
• SSC removal evaluated using event mean concentration and modified mass balance method, the latter 

considered to be a particularly accurate method of evaluating sediment removal in a laboratory setting. 
• Particle Size Distribution (with d50 of 67 microns) closely matched the 55% sand, 40% silt, 5% clay mix 

recommended by NJDEP.  
• A full range of flows (2% - 125%) was tested. 
• Scour test was performed at 500% of design flow. This is more rigorous than the 125% recommended for 

scour tests. Effluent concentrations for the scour tests ranged from 5.9 – 6.1mg/l, not considered a 
significant level of scour. 

 
 
 
*  












