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Summary for Subcatchment 1S: Existing Area

Runoff = 0.37cfs@ 12.09 hrs, Volume= 1,324 cf, Depth> 2.86"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 2-yr Rainfall=3.10"

Area (sf) CN Description
* 5,548 98 pavement
5,548 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 2S: Proposed Area

Runoff = 0.29cfs @ 12.09 hrs, Volume= 925 cf, Depth> 2.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.10"

Area (sf) CN Description

* 1,250 74 Landscape & grass areas, Good Condition
* 3,673 98 impervious areas to street

4,923 92 Weighted Average

1,250 25.39% Pervious Area

3,673 74.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (f/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 3S: Roof Area into Drywell

Runoff = 0.04cfs@ 12.09 hrs, Volume= 149 cf, Depth> 2.86"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 2-yr Rainfall=3.10"

Area (sf) CN Description
* 625 98 roof area
625 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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Summary for Reach 5R: Existing DP#1

Inflow Area = 5,548 sf,100.00% Impervious, Inflow Depth > 2.86" for 2-yr event
Inflow = 0.37cfs @ 12.09 hrs, Volume= 1,324 cf
Qutflow = 0.37cfs @ 12.09 hrs, Volume= 1,324 cf, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.77 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 2.15 fps, Avg. Travel Time= 0.0 min

Peak Storage=0cf @ 12.09 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 8.25', Capacity at Bank-Full= 1,287.10 cfs

99.0" Round Pipe

n=0.010

Length=1.0' Slope=0.0100"/"

Inlet Invert= 0.00', Outlet Invert=-0.01'

Summary for Reach 6R: Proposed DP#1

Inflow Area = 5,548 sf, 77.47% Impervious, Inflow Depth > 2.06" for 2-yr event
inflow = 0.29cfs @ 12.09 hrs, Volume= 950 cf
Outflow = 029cfs @ 12.09 hrs, Volume= 950 cf, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.52 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 2.14 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 c¢f @ 12.09 hrs
Average Depth at Peak Storage= 0.09'
Bank-Full Depth= 8.25', Capacity at Bank-Full= 1,287.10 cfs

89.0" Round Pipe

n=0.010

Length=1.0' Slope= 0.0100 "/

Inlet Invert= 0.00', Outlet Invert=-0.01'
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Summary for Pond 4P: Infiltrators

Inflow Area = 625 sf,100.00% Impervious, Inflow Depth > 2.86" for 2-yr event

Inflow = 0.04cfs@ 12.09 hrs, Volume= 149 cf

Outflow = 0.01cfs @ 12.54 hrs, Volume= 66 cf, Atten= 75%, Lag= 27.4 min
Discarded = 0.00cfs @ 12.50 hrs, Volume= 41 cf

Primary = 0.01cfs @ 12.54 hrs, Volume= 25 cf

Routing by Stor-Ind method, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 85.01' @ 12.55 hrs Surf. Area= 85 sf Storage= 86 cf

Plug-Flow detention time= 262.1 min calculated for 66 cf (44% of inflow)
Center-of-Mass det. time= 127.1 min ( 884.1 -757.0)

Volume Invert Avail.Storage Storage Description
#1A 82.00' 58 cf 5.00'W x 17.00'L x 2.04'H Field A
174 cf Overall - 28 cf Embedded = 146 ¢f x 40.0% Voids
#2A 82.50' 28 cf Cultec C-100 x 2 Inside #1

Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap

86 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing invert Qutlet Devices
#1  Primary 85.00' 4.0" Horiz. Orifice/Grate X 2.00 C=0.600
Limited to weir flow at low heads
#2 Discarded 82.00' 0.170 in/hr Exfiltration over Wetted area

Discarded OutFlow Max=0.00 c¢fs @ 12.50 hrs HW=85.00' (Free Discharge)
T 2=Exfiltration (Exfiltration Controls 0.00 cfs)

Primary OutFlow Max=0.00 cfs @ 12.54 hrs HW=85.01" (Free Discharge)
T _1=0rifice/Grate (Weir Controls 0.00 cfs @ 0.28 fps)
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Summary for Subcatchment 1S: Existing Area

Runoff = 0.55cfs @ 12.09 hrs, Volume= 1,967 cf, Depth> 4.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=4.50"

Area (sf) CN  Description
* 5,548 98 pavement
5,548 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feet) (fft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 2S: Proposed Area

Runoff = 045cfs @ 12.09 hrs, Volume= 1,477 cf, Depth> 3.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfali=4.50"

Area (sf) CN Description

* 1,250 74 Landscape & grass areas, Good Condition
* 3,673 98 impervious areas to street

4,923 92 Weighted Average

1,250 25.39% Pervious Area

3,673 74.61% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (f/f)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 3S: Roof Area into Drywell

Runoff = 0.06 cfs @ 12.09 hrs, Volume= 222 cf, Depth> 4.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10-yr Rainfall=4.50"

Area (sf) CN Description
* 625 98 roof area
625 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
{(min) (feet) (ft/ft)  (ft/sec) (cfs) '
6.0 Direct Entry,
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Summary for Reach 5R: Existing DP#1

Inflow Area = 5,548 sf,100.00% Impervious, Inflow Depth > 4.25" for 10-yr event
Inflow = 0.55cfs @ 12.09 hrs, Volume= 1,967 cf
Outflow = 0.55cfs @ 12.09 hrs, Volume= 1,966 cf, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.08 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 2.15 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 8.25', Capacity at Bank-Full= 1,287.10 c¢fs

99.0" Round Pipe

n=0.010

Length= 1.0" Slope=0.0100"

Inlet Invert= 0.00', Outlet Invert=-0.01'

Summary for Reach 6R: Proposed DP#1

Inflow Area = 5,548 sf, 77.47% Impervious, Inflow Depth > 3.39" for 10-yr event
Inflow = 0.52cfs@ 12.10 hrs, Volume= 1,570 cf
Qutflow = 0.52cfs@ 12.10 hrs, Volume= 1,570 cf, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.06 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 2.15 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.12'
Bank-Full Depth= 8.25', Capacity at Bank-Full= 1,287.10 cfs

99.0" Round Pipe

n=0.010

Length= 1.0' Slope= 0.0100"/'

Inlet Invert= 0.00", Outlet Invert=-0.01"'
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Summary for Pond 4P: Infiltrators

inflow Area = 625 sf,100.00% Impervious, Inflow Depth > 4.25" for 10-yr event
Inflow = 0.06 cfs @ 12.09 hrs, Volume= 222 cf

Outflow = 0.08cfs@ 12.10 hrs, Volume= 136 cf, Atten=0%, Lag= 1.1 min
Discarded = 0.00cfs@ 12.10 hrs, Volume= 43 cf

Primary = 0.08cfs @ 12.10 hrs, Volume= 93 cf

Routing by Stor-Ind method, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=85.05' @ 12.10 hrs Surf.Area= 85 sf Storage= 86 cf

Plug-Flow detention time= 183.4 min calculated for 136 cf (61% of inflow)
Center-of-Mass det. time= 76.0 min ( 826.6 - 750.6 )

Volume Invert Avail.Storage _Storage Description
#1A 82.00' 58 cf 5.00'W x 17.00'L x 2.04'H Field A
174 cf Overall - 28 cf Embedded = 146 cf x 40.0% Voids
#2A 82.50' 28 cf Cultec C-100 x 2 Inside #1

Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
QOverall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap

86 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 85.00' 4.0" Horiz. Orifice/Grate X 2.00 C=0.600
Limited to weir flow at low heads
#2  Discarded 82.00' 0.170 in/hr Exfiltration over Wetted area

Discarded OutFlow Max=0.00 cfs @ 12.10 hrs HW=85.05' (Free Discharge)
T 2=Exfiltration (Exfiltration Controls 0.00 cfs)

Primary OutFlow Max=0.07 cfs @ 12.10 hrs HW=85.05' (Free Discharge)
1=Orifice/Grate (Weir Controls 0.07 cfs @ 0.72 fps)
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Summary for Subcatchment 1S: Existing Area

Runoff = 0.66cfs @ 12.09 hrs, Volume= 2,379 cf, Depth> 5.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=5.40"

Area (sf) CN Description

* 5,548 98 pavement
5,548 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 2S: Proposed Area

Runoff = 0.55cfs @ 12.09 hrs, Volume= 1,837 cf, Depth> 4.48"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfali=5.40"

Area (sf) CN Description

* 1,250 74 Landscape & grass areas, Good Condition
* 3,673 98 impervious areas to street

4,923 92 Weighted Average

1,250 25.39% Pervious Area

3,673 74.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 3S: Roof Area into Drywell

Runoff = 0.07cfs@ 12.09 hrs, Volume= 268 cf, Depth> 5.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25-yr Rainfall=5.40"

Area (sf) CN Description
* 625 98 roof area
625 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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Summary for Reach 5R: Existing DP#1

Inflow Area = 5,648 sf,100.00% Impervious, Inflow Depth > 5.15" for 25-yr event
Inflow = 066cfs @ 12.09 hrs, Volume= 2,379 cf
Qutflow = 0.66cfs@ 12.09 hrs, Volume= 2,379 cf, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.21 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 2.16 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 ¢f @ 12.09 hrs
Average Depth at Peak Storage= 0.14'
Bank-Full Depth= 8.25', Capacity at Bank-Full= 1,287.10 cfs

99.0" Round Pipe

n=0.010

Length= 1.0' Slope=0.0100"/"

Inlet Invert= 0.00", Outlet Invert=-0.01'

Summary for Reach 6R: Proposed DP#1

Inflow Area = 5,548 sf, 77.47% Impervious, Inflow Depth > 4.27" for 25-yr event
inflow = 0.65cfs @ 12.09 hrs, Volume= 1,975 cf
Outflow = 065cfs @ 12.09 hrs, Volume= 1,975 cf, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.20 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 2.16 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.14'
Bank-Full Depth= 8.25', Capacity at Bank-Full= 1,287.10 cfs

99.0" Round Pipe

n=0.010

Length=1.0' Slope= 0.0100 '/

Inlet Invert= 0.00', Outlet Invert=-0.01'
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Summary for Pond 4P: Infiltrators

Inflow Area = 625 sf,100.00% Impervious, Inflow Depth > 5.15" for 25-yr event
Inflow = 0.07cfs @ 12.09 hrs, Volume= 268 cf

Outflow = 0.10cfs @ 12.10 hrs, Volume= 182 cf, Atten=0%, Lag= 0.7 min
Discarded = 0.00cfs @ 12.00 hrs, Volume= 44 cf

Primary = 0.10cfs @ 12.10 hrs, Volume= 138 cf

Routing by Stor-ind method, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 85.06' @ 12.10 hrs Surf.Area= 85 sf Storage= 86 cf

Plug-Flow detention time= 166.0 min calculated for 182 cf (68% of inflow)
Center-of-Mass det. time= 68.0 min ( 816.1 - 748.1)

Volume Invert Avail.Storage Storage Description
#1A 82.00' 58 cf 5.00'W x 17.00'L x 2.04'H Field A
174 cf Overall - 28 cf Embedded = 146 cf x 40.0% Voids
#2A 82.50' 28 cf Cultec C-100 x 2 Inside #1

Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Qverall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap

86 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert OQutlet Devices
#1  Primary 85.00' 4.0" Horiz. Orifice/Grate X 2.00 C=0.600
Limited to weir flow at low heads
#2  Discarded 82.00' 0.170 in/hr Exfiltration over Wetted area

Discarded OutFlow Max=0.00 cfs @ 12.00 hrs HW=85.05" (Free Discharge)
T 2=Exfiltration (Exfiltration Controls 0.00 cfs)

Primary OutFlow Max=0.10 cfs @ 12.10 hrs HW=85.06' (Free Discharge)
T _1=0rifice/Grate (Weir Controls 0.10 ¢fs @ 0.79 fps)
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Summary for Subcatchment 1S: Existing Area

Runoff = 0.79cfs @ 12.09 hrs, Volume= 2,882 cf, Depth> 6.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=6.50"

Area (sf) CN Description

* 5,548 98 pavement
5,548 100.00% [mpervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (ft'ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 2S: Proposed Area

Runoff = 067cfs@ 12.09 hrs, Volume= 2,280 cf, Depth> 5.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=6.50"

Area (sf) CN Description

* 1,250 74 Landscape & grass areas, Good Condition
* 3,673 98 impervious areas to street
4,923 92 Weighted Average
1,250 25.39% Pervious Area
3,673 74.61% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 3S: Roof Area into Drywell

Runoff = 0.09cfs@ 12.09 hrs, Volume= 325 cf, Depth> 6.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-yr Rainfall=6.50"

Area (sf) CN Description
* 625 98 roof area
625 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
{(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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Summary for Reach 5R: Existing DP#1

Inflow Area = 5,548 sf,100.00% impervious, Inflow Depth > 6.23" for 100-yr event
Inflow = 0.79cfs @ 12.09 hrs, Volume= 2,882 cf
Outflow = 0.79cfs @ 12.09 hrs, Volume= 2,882 cf, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.33 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 2.16 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0 ¢f @ 12.09 hrs
Average Depth at Peak Storage= 0.16'
Bank-Full Depth= 8.25', Capacity at Bank-Full= 1,287.10 cfs

99.0" Round Pipe

n=0.010

Length= 1.0' Slope=0.0100""

Inlet Invert= 0.00", Outlet Invert=-0.01'

Summary for Reach 6R: Proposed DP#1

Inflow Area = 5,548 sf, 77.47% Impervious, Inflow Depth > 5.35" for 100-yr event
Inflow = 0.76 cfs @ 12.09 hrs, Volume= 2,474 cf
Outflow = 0.76 cfs @ 12.09 hrs, Volume= 2,474 cf, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.31 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 2.16 fps, Avg. Travel Time= 0.0 min

Peak Storage= 0cf @ 12.09 hrs
Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 8.25', Capacity at Bank-Full= 1,287.10 cfs

99.0" Round Pipe

n=0.010

Length= 1.0' Slope= 0.0100"

Inlet Invert= 0.00', Outlet Invert=-0.01'
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Summary for Pond 4P: Infiltrators

Inflow Area = 625 sf,100.00% Impervious, Inflow Depth > 6.23" for 100-yr event
Inflow = 0.09cfs@ 12.09 hrs, Volume= 325 cf

Qutflow = 0.09cfs@ 12.08 hrs, Volume= 239 cf, Atten= 1%, Lag= 0.0 min
Discarded = 0.00cfs @ 11.80 hrs, Volume= 45 cf

Primary = 0.08cfs @ 12.08 hrs, Volume= 194 cf

Routing by Stor-Ind method, Time Span= 2.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=85.05'@ 12.08 hrs Surf.Area= 85sf Storage= 86 cf

Plug-Flow detention time= 152.0 min calculated for 238 cf (73% of inflow)
Center-of-Mass det. time= 63.6 min ( 809.6 - 746.0 )

Volume Invert Avail.Storage Storage Description
#1A 82.00' 58 cf 5.00'W x 17.00'L x 2.04'H Field A
174 cf Overall - 28 cf Embedded = 146 ¢f x 40.0% Voids
#2A 82.50' 28 cf Cuitec C-100 x 2 Inside #1

Effective Size= 32.1"W x 12.0"H => 1.86 sf x 7.50'L = 14.0 cf
Overall Size= 36.0"W x 12.5"H x 8.00'L with 0.50' Overlap

86 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert OQutlet Devices
#1  Primary 85.00' 4.0" Horiz. Orifice/Grate X 2.00 C= 0.600
Limited to weir flow at low heads
#2 Discarded 82.00" 0.170 in/hr Exfiltration over Wetted area

Discarded OutFlow Max=0.00 cfs @ 11.80 hrs HW=85.02' (Free Discharge)
2=EXxfiltration (Exfiltration Controls 0.00 cfs)

Primary OutFlow Max=0.08 cfs @ 12.08 hrs HW=85.05' (Free Discharge)
1=Orifice/Grate (Weir Controls 0.08 cfs @ 0.75 fps)






8 Curtis Street SEWER CALCULATIONS

Somerville, MA

I. INTRODUCTION

The following sewerage calculations are based upon 310 CMR 15.203, 314 CMR
7.15 and architectural floor plans provided by KDI.

II. CALCULATIONS

Number of Bedrooms 6
Average Daily Flow 660 gpd
(110 gal/day/bedroom)
Peaking Factor 5.5
Total Peak Flow 2.52 gal/min
Slope 0.020
Pipe Size 6”

III. DESIGN
PVC pipe (Manning’s roughness coefficient = 0.011) at the calculated slope and
diameter is adequate for flows of 385 gal/min and less (see attached
nomograph). The proposed design falls within acceptable limits.

Iv. CONCLUSION

Six-inch (6”) PVC, SDR 35, ASTM D3034 is proposed for the sewer line.









