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Existing SPCC Pond

Drainage Diagram for Existing Condition
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Existing Condition Type lll 24-hr 2-yr Rainfall=2.70"
Prepared by E/PRO Consulting, LLC--DTB -
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 112812005

Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Detention Pond Watershed Runoff Area=206,760 sf Runoff Depth=0.77"
Tc=25.3min CN=75 Runoff=2.40 cfs 0.305 af

Pond 2P: Existing SPCC Pond Peak Elev=141.73' Storage=5,375cf Inflow=2.40 cfs 0.305 af
Outflow=2.92 cfs 0.260 af

Total Runoff Area = 4.747 ac Runoff Volume = 0.305 af Average Runoff Depth = 0.77”



Existing Condition | Type Ill 24-hr 2-yr ‘Rainfall=2.70"
Prepared by E/PRO Consulting, LLC-DTB :
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Mlcrocomputer Systems 1/28/2005

Subcatchment 1S: Detention Pond Watershed

Runoff = 240cfs@ 12.40 hrs, Volume= 0.305 af, Depth= 0.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type i 24-hr 2-yr Rainfall=2.70"

Area (sf) CN Description
67,880 89 S/S, HSG C (Udorthents)
4,220 98 Paved parking & roofs
10,100 89 Gravel roads, HSG C
124,560 65 Brush, Good, HSG C
206,760 75 Weighted Average

Tc Length Slopeb Velocity Capacity Description
{min)  (feet) (fuit) (ft/sec) (cfs)

25.3 - Direct Entry, See Spreadsheet

Pond 2P: Existing SPCC Pond

Inflow Area= - 4.747 ac, Inflow Depth = 0.77" for 2-yr event

% | Inflow = 240cfs @ 12.40 hrs, Volume= - 0.305 af
Outflow = 292cfs@ 12.48 hrs, Volume= 0.260 af, Atten= 0%, Lag— 5.1 min
Primary = 292cfs @ 12.48 hrs, Volume= 0.260 af

OUTELoW > I1NE Lo/
Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0. 01 hrs
Starting Elev= 132.19" Surf.Area= 0 sf Storage= 4,521 cf
Peak Elev=141.73 @ 12.48 hrs 'Surf.Area= 0 sf Storage= 5, 375 cf (854 cf above start)
Flood Elev= 133.00' Surf.Area= 0 sf Storage=5,375cf (854 cf above start)
Plug-Flow detention time= 202.0 min calculated for 0.201 af (66% of inflow)
Center-of-Mass det. time= 38.3 min ( 926.1 - 887.7 )

# Invert Avail.Storage Storage Description
1 130.28' 5,375 cf Custom Stage Data Listed below
Elevation Cum.Store
(feet) (cubic-feet)
130.28 0
131.00 3,410
132.00 4,321
133.00 5,375
# Routing Invert Outlet Devices

1 Device 2 132.19' 6.0" Horiz. Orifice/Grate Limited to weir flow C- 0. 600
2 Primary 130.30' 6.0" x 32.0'long Culvert Ke= 0.500
Outlet Invert= 129.83' S=0.0147'7 n=0.010 Cc=0.900

Primary OutFlow Max=2.92 cfs @ 12.48 hrs HW=141.73' (Free Discharge)
T _2=Culvert (Passes 2.92 cfs of 3.07 cfs potential flow)
t 1=0rifice/Grate (Orifice Controls 2.92 cfs @ 14.9 fps)
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Existing Condition Type lll 24-hr 10-yr Rainfall=4.10"
Prepared by E/PRO Consuiting, LLC-DTB
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 1/28/2005

Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Detention Pond Watershed Runoff Area=206,760 sf Runoff Depth=1.74"
Tc=25.3min CN=75 Runofif=5.81 cfs 0.689 af

Pond 2P: Existing SPCC Pond Peak Elev=203.87' Storage=>5,375 cf Inflow=5.81 cfs 0.689 af
: Outflow=7.80 cfs 0.606 af

Total Runoff Area = 4.747 ac Runoff Volume = 0.689 af Average Runoff Depth = 1.74"



Existing Condition ' Type Ill 24-hr 10-yr Rainfall=4.10"
Prepared by E/PRO Consulting, LLC-DTB :
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 1/28/2005

Subcatchment 1S: Detention Pond Watershed

Runoff = 581cfs @ 12.37 hrs, Volume= 0.689 af, Depth= 1.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr Rainfali=4.10" '

Area (sf) CN Description
67,880 89 S/S, HSG C (Udorthents)
4,220 98 Paved parking & roofs
10,100 89 Gravel roads, HSG C
124,560 65 Brush, Good, HSG C
206,760 75 Weighted Average

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

25.3 Direct Entry, See Spreadsheet

Pond 2P: Existing SPCC Pond

Inflow Area = 4747 ac, Inflow Depth= 1.74" for 10-yr event
Inflow = 581cfs@ 12.37 hrs, Volume= 0.689 af
Outflow = 780 cfs @ 12.37 hrs, Volume= 0.606 af, Atten=0%, Lag= 0.2 min
Primary = 7.80cfs @ 12.37 hrs, Volume= 0.606 af

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

Starting Elev= 132.19" Surf Area= 0 sf Storage= 4,521 cf _

Peak Elev= 203.87' @ 12.37 hrs Surf.Area= 0 sf Storage= 5,375 cf (854 cf above start)
Flood Elev= 133.00' Surf.Area= 0 sf Storage= 5,375 cf (854 cf above start)

Plug-Flow detention time= 101.6 min calculated for 0.585 af (85% of inflow)
Center-of-Mass det. time= 29.8 min ( 892.6 - 862.7 )

# Invert Avail Storage Storage Description
1 130.28' " 5,375 cf Custom Stage Data Listed below
Elevation Cum.Store
(feet) (cubic-feet)
130.28 0
131.00 3,410
132.00 4,321
133.00 5,375
# Routing Invert Qutlet Devices

1 Device?2 132.19" 6.0" Horiz. Orifice/Grate Limited to weir flow C=0.600
2 Primary 130.30' 6.0 x 32.0' long Culvert Ke= 0.500
Outlet Invert= 129.83' S=0.0147'" n=0.010 Cc=0.900

Priméry OutFlow Max=7.80 cfs @ 12.37 hrs HW=203.85' (Free Discharge)
2=Culvert (Barrel Controls 7.80 cfs @ 39.7 fps)
1=Orifice/Grate (Passes 7.80 cfs of 8.00 cfs potential flow)



Existing Condition Type lll 24-hr 25-yr Rainfall=4.80"
Prepared by E/PRO Consulting, LLC--DTB
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 112812005

Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Detention Pond Watershed Runoff Area=206,760 sf Runoff Depth=2.29"
Tc=25.3 min CN=75 Runoff=7.72 cfs 0.905 af

"~ Pond 2P: Existing SPCC Pond Peak Elev=216.69' Storage=5,375 cf Inflow=7.72 cfs 0.905 af
' Outflow=8.46 cfs 0.822 af

Total Runoff Area = 4.747 ac Runoff Volume = 0.905 af Average Runoff Depth = 2.29"



Existing Condition Type Il 24-hr 25-yr Rainfali=4.80"
Prepared by E/PRO Consulting, LLC--DTB
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 1/28/2005

Subcatchment 1S: Detention Pond Watershed

Runoff = 7.72cfs @ 12.35hrs, Volume= 0.905 af, Depth= 2.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Wl 24-hr 25-yr Rainfall=4.80"

Area (sf) CN Description
67,880 89 S/S, HSG C (Udorthents)
4,220 98 Paved parking & roofs
10,100 89 Gravel roads, HSGC
124,560 65 Brush, Good, HSG C
206,760 75 Weighted Average

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

25.3 : Direct Entry, See Spreadsheet

Pond 2P: Existing SPCC Pond

Inflow Area = 4747 ac, Inflow Depth= 229" for 25-yr event
Inflow = 7.72cfs @ 12.35 hrs, Volume= 0.905 af
Qutflow = 846 cfs @ 12.35hrs, Volume= 0.822 af, Atten= 0%, Lag= 0.0 min
Primary = 846 cfs@ 12.35 hrs, Volume= 0.822 af

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

Starting Elev=132.19" Surf.Area= 0 sf Storage= 4,521 cf

Peak Elev=216.69' @ 12.35 hrs Surf.Area= 0 sf Storage= 5,375 cf (854 cf above start)
Flood Elev=133.00' Surf.Area= 0 sf Storage= 5,375 cf (854 cf above start)

Plug-Flow detention time= 82.8 min calculated for 0.801 af (89% of inflow)

Center-of-Mass det. time= 24.6 min ( 879.3 - 854.8)

# Invert | Avail.Storage Storage Description
1 130.28" 5,375 ¢f Custom Stage Data Listed below
Elevation Cum.Store |
(feet) (cubic-feet)
130.28 0
131.00 3410
132.00 4,321
133.00 5,375
# Routing Invert Outlet Devices

1 Device2 = 132.19' 6.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
2 Primary 130.30' 6.0" x 32.0" long Culvert Ke= 0.500
Qutlet Invert= 129.83' S=0.0147'T n=0.010 Cc=0.900

Primary OutFlow Max=8.46 cfs @ 12.35 hrs HW=216.67" (Free Discharge)
2t 2=Culvert (Barrel Controls 8.46 cfs @ 43.1 fps)
T_1=Orifice/Grate (Passes 8.46 cfs of 8.69 cfs potential flow)
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Detention Pond

Watershed

Proposed
SPCC/Detention Pond

Drainage Diagram for Prdposed Condition
Prepared by E/PRO Consulting, LLC--DTB 1/21/2005
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems




.Proposed Condition o Type Il 24-hr 2-yr Rainfall=2.70"
Prepared by E/PRO Consulting, LLC--DTB _
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 1/28/2005

Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Detention Pond Watershed Runoff Area=207,690 sf Runoff Depth=0.97"
Tc=26.1 min CN=79 Runoff=3.15cfs 0.387 af

Pond 2P: Proposéd SPCC/Detention Pond Peak Elev=132.89' Storage=9,619 cf Inflow=3.15 cfs 0.387 af
Primary=2.86 cfs 0.387 af Secondary=0.00 cfs 0.000 af Outflow=2.86 cfs 0.387 af

Total Runoff Area = 4.768 ac Runoff Volume = 0.387 af Average Runoff Depth = 0.97"



Proposed Condition

Type Il 24-hr 2-yr Rainfall=2.70"

Prepared by E/PRO Consuiting, LLC-DTB
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 112712005

Subcatchment 1S: Detention Pond Watershed

Runoff

3.15¢cfs @ 12.38 hrs, Volume= 0.387 af, Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt=0.01 hrs
Type Il 24-hr 2-yr Rainfall=2.70"

Area(sf) CN Description

103,130 89 SJ/S, HSG C (Udorthents)
10,000 98 Paved parking, roofs, and liner
4,300 89 Gravel roads, HSG C (EsB Soils) -
90,260 65 Brush, Good, HSG C (EsB Soils)

207,690 79 Weighted Average

Tc Length Slope Velocity Capacity Description

(min) __ (feet) (f/ft)

(ft/sec) (cfs)

26.1

Direct Entry, See Spreadsheet

Pond 2P: Proposed SPCC/Detention Pond

Inflow Area = 4.768 ac, Inflow Depth= 0.97" for 2-yrevent-

Inflow = 3.15¢cfs @ 12.38 hrs, Volume= 0.387 af '
Outflow = 286cfs@ 12.51 hrs, Volume= 0.387 af, Atten= 9%, Lag=7.3 min
Primary = 286cfs@ 12.51 hrs, Volume= 0.387 af

Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

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

Starting Elev=132.50' Surf Area= 3,617 sf Storage= 8,219 cf

Peak Elev= 132.89' @ 12.51 hrs Surf.Area= 3,877 sf Storage= 9,619 cf (1,400 cf above start)
Flood Elev= 135.00" Surf.Area= 5,801 sf Storage= 19,586 cf (11,366 cf above start)
Plug-Flow detention time= 267.7 min calculated for 0.198 af (51% of inflow)

Center-of-Mass det. time= 13.4 min ( 887.5- 874.1)

# Invert Avail.Storage Storage Description
1 129.00' 19,586 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feetl) (sq-ft) (cubic-feet) (cubic-feet)
129.00 0 0 0
130.00 2,106 1,053 1,053
131.00 2,665 2,386 3,439
132.00 3,280 2,973 6,411
133.00 3,953 3,617 10,028
134.00 4,681 4,317 14,345
135.00 5,801 5,241 19,586
# Routing Invert Outlet Devices

1 Device2  129.75

2 Device3 13250
3 Primary  129.50'

15.0" x 20.0' long Culvert CPP, projecting, no headwall, Ke= 0.900
Qutlet Invert= 129.50' S=0.0125"7 n=0.010 Cc=0.900

15.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

15.0" x 25.0' long Culvert Ke= 0.500



Proposed Condition Type lll 24-hr 2-yr Rainfall=2.70"
Prepared by E/PRO Consulting, LLC-DTB
HydroCAD® 7.00 s/n 001324 © 1986-2003 Applied Microcomputer Systems 1J27/2005

Outlet Invert= 129.00' S=0.0200"7" n=0.010 Cc=0.900
4 Secondary 134.000 10.0'long x 12.0° breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.57 2.62 270 2.67 2.66 2.67 2.66 2.64

Primary OutFlow Max=2.90 cfs @ 12.51 hrs HW=132.89' (Free Discharge)
3=Culvert (Passes 2.90 cfs of 9.82 cfs potential flow)
T 2=0rifice/Grate (Passes 2.90 cfs of 3.09 cfs potential flow)
T _4=Culvert (Inlet Controls 2.90 cfs @ 2.4 fps)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=132.50" (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



Proposed Condition | Type lll 24-hr 10-yr Rainfall=4.10"
Prepared by E/PRO Consulting, LLC-DTB
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 1/28/2005

Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
_ Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Detention Pond Watershed Runoff Area=207,690 sf Runoff Depth=2.04"
Tc=26.1 min CN=79 Runofi=6.85 cfs 0.813 af

Pond 2P: Proposed SPCC/Detention Pond Peak Elev=133.60" Storage=12,620 cf Inflow=6.85 cfs 0.813 af
Primary=4.89 cfs 0.813 af Secondary=0.00 cfs 0.000 af Outflow=4.89 cfs 0.813 af

Total Runoff Area = 4.768 ac Runoff Volume = 0.813 af Average Runoff Depth = 2.04"



Proposed Condition Type Ill 24-hr 10-yr Rainfall=4.10"
Prepared by E/PRO Consulting, LLC--DTB
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 112712005

Subcatchment 1S: Detention Pond Watershed

Runoff = 6.85cfs@ 12.38 hrs, Volume= 0.813 af, Depth= 2.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0. 00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-yr Rainfall=4.10"

Area (sf). CN  Description
103,130 89 SIS, HSG C (Udorthents)
10,000 98 Paved parking, roofs, and liner
4,300 89 Gravel roads, HSG C (EsB Soils) -
90,260 65 Brush, Good, HSG C (EsB Soils)
207690 79 Weighted Average

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

261 _ Direct Entry, See Spreadsheet

Pond 2P: Proposed SPCC/Detention Pond

Inflow Area = 4.768 ac, Inflow Depth = 2.04" for 10-yr event
Inflow = 6.85cfs@ 12.38 hrs, Volume= 0.813 af
Outflow = 489 cfs @ 12.62 hrs, Volume= 0.813 af, Atten=29%, Lag= 14.3 mln
Primary = 489cfs@ 12.62 hrs, Volume= 0.813 af
Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

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

Starting Elev= 132.50' Surf.Area= 3,617 sf Storage= 8,219 cf

Peak Elev=133.60' @ 12.62 hrs Surf.Area= 4,390 sf Storage= 12,620 cf (4,400 cf above start)
Flood Elev=135.00' Surf.Area= 5,801 sf Storage= 19,586 cf (11,366 cf above start)

Plug-Flow detention time= 142.9 min calculated for 0.624 af (77% of inflow)

Center-of-Mass det. time= 13.2 min ( 865.4 - 852.2 )

# Invert Avail.Storage Storage Description
1 129.00° 19,586 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
129.00 0 0 0
130.00 2,106 1,053 1,053
131.00 2,665 2,386 3,439
132.00 ' 3,280 2,973 6,411
133.00 3,953 3,617 10,028
134.00 4,681 4,317 14,345
135.00 5,801 5,241 19,586
# Routing Invert Outlet Devices

1 Device2 129.75' 15.0" x20.0'long Culvert CPP, projecting, no headwall, Ke=0.900
* OQOutlet Invert= 129.50' S=0.0125"" n=0.010 Cc=0.900

2 Device 3 132.50' 15.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

3 Primary 129.50' 15.0" x 25.0' long Culvert Ke= 0.500



Proposed Condition _ Type lll 24-hr 10-yr Rainfall=4.10"
Prepared by E/PRO Consulting, LLC-DTB
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 1/27/2005

Outlet Invert= 129.00' S=0.0200"/ n=0.010 Cc=0.900
4 Secondary 134.00' 10.0'long x 12.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.57 2.62 2,70 2.67 2.66 2.67 2.66 2.64

Primary OutFlow Max=4.89 cfs @ 12.62 hrs HW=133.60" (Free Discharge)
3=Culvert (Passes 4.89 cfs of 11.02 cfs potential flow)
=Orifice/Grate (Passes 4.89 cfs of 6.20 cfs potential flow)
T 1=Culvert (Inlet Controls 4.89 cfs @ 4.0 fps)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=132.50" (Free Discharge)
=Broad-Crested Rectanguiar Weir ( Controls 0.00 cfs)



Proposed Condition Type Il 24-hr 25-yr Rainfall=4.80"
Prepared by E/PRO Consulting, LLC-DTB .
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 112812005

Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Detention Pond Watershed Runoff Area=207,690 sf Runoff Depth=2.63"
Tc=26.1 min CN=79 Runoff=8.83 cfs 1.045 af

Pond 2P: Proposed SPCC/Detention Pond Peak Elev=134.06" Storage=14,634 cf Inflow=8.83 cfs 1.045 af
Primary=5.82 cfs 1.041 af Secondary=0.36 cfs 0.004 af Outflow=6.18 cfs 1.045 af

Total Runoff Area = 4.768 ac Runoff Volume = 1.045 af_. Average Runoff Depth = 2.63"



Proposed Condition

Prepared by E/PRO Consulting, LLC--DTB
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems: 112712005

Type lll 24-hr 25-yr Rainfall=4.80"

Runoff =

Subcatchment 1S: Detention Pond Watershed

883 cfs @ 12.37 hrs, Volume= 1.045 af, Depth= 2.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-yr Rainfall=4.80"

Area (sf) CN Description
103,130 89 S/S, HSG C (Udorthents)
10,000 98 Paved parking, roofs, and liner
4,300 89 Gravel roads, HSG C (EsB Soils) -
90,260 65 Brush, Good, HSG C (EsB Soils)
207,690 79 Weighted Average
Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft)  (ft/sec) (cfs)
26.1 Direct Entry, See Spreadsheet
Pond 2P: Proposed SPCC/Detention Pond
Inflow Area = 4,768 ac, Inflow Depth = 2.63" for 25-yrevent
Inflow = 8.83cfs @ 12.37 hrs, Volume= 1.045 af
Outflow = 6.18cfs @ 12.62 hrs, Volume= 1.045 af, Atten=30%, Lag= 14.7 min
Primary = 582cfs@ 12.62 hrs, Volume= 1.041 af
Secondary = 0.36cfs@ 12.62 hrs, Volume=  0.004 af

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

Starting Elev= 132.50" Surf.Area= 3,617 sf Storage= 8,219 cf

Peak Elev=134.06' @ 12.62 hrs Surf.Area= 4,743 sf Storage= 14,634 cf (6,414 cf above start)
Flood Elev=135.00' Surf.Area= 5,801 sf Storage= 19,586 cf (11,366 cf above start)

Plug-Flow detention time= 121.6 min calculated for 0.856 af (82% of inflow)

Center-of-Mass det. time= 14.0 min ( 858.9-8449) .

# Invert Avail.Storage Storage Description
1 129.00' 19,586 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum._Store
(feet) (sq-ft) {cubic-feet) {cubic-feet)
129.00 0 0 0
130.00 2,106 1,053 1,053
131.00 2,665 2,386 3,439
132.00 3,280 2,973 6,411
133.00 3,953 3,617 10,028
134.00 4,681 4,317 14,345
135.00 5,801 5,241 19,586
# Routing Invert OQutlet Devices
1 Device2 129.75° 15.0" x 20.0" long Culvert CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 129.50' S=0.0125'7 n=0.010 Cc=0.900
2 Device 3 132.50' 15.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
3 Primary 129.50' 15.0" x 25.0" long Culvert Ke= 0.500



Proposed Condition ‘ Type lll 24-hr 25-yr Rainfall=4.80"
Prepared by E/PRO Consulting, LLC--DTB
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Sysiems 1/27/2005

Outlet Invert= 129.00' S=0.0200"7 n=0.010 Cc=0.900
4 Secondary 134.00' 10.0'long x 12.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 140 1.60

Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

Primary OutFlow Max=5.82 cfs @ 12.62 hrs HW=134.06" (Free Discharge)
T 3=Culvert (Passes 5.82 cfs of 11.71 cfs potential flow)
T 2=0rifice/Grate (Passes 5.82 cfs of 7.37 cfs potential flow)
T 1=Culvert (Inlet Controls 5.82 cfs @ 4.7 fps)

Secondary OutFlow Max=0.33 cfs @ 12.62 hrs HW=134.06" (Free Discharge)
=Broad-Crested Rectangular Weir (Weir Controls 0.33 cfs @ 0.6 fps)



TRC Bangor Hydro CALC'D BY: DTB
CHKD BY:

1ation. Worksheet, SES Met
Seg 3 Seg 4 _ Seg 5

NCENTRATED FLOW...~ -

0.0000

16
0.156
6.372617
0.001

No Channels

0.0000

Length, fl 116 140
Slope, fifft 0.047 0.04
Velocity®, f'sec 3.252 3.000
Ty, hr : 0.010 0.013 0.0229
Swiall Tributary & Swamp w/Channels
Length, ft
fope, /it
elocity’, fi/sec

0.0000

0.0000

[Main River

L ength, f
Slope, f/ft
elocity’, ft/sec
y hr 0.0000
jiCulvert
Diameter, ft 125
Rig 1.226563
etted Perimeter, ft 3.925
Hydraulic Radius, R, ft . 0.3125
Slope, fUft 0.01
Manning's No. 0.01
elocity™, f/sec 6.858849
length, L, ft 310
W hr 0.01255 0.0126
0434 HR
! 2606 Min

12:19 PM

1/20/2005



Detention Pond
Watershed

Proposed
SPCC/Detention Pond

Emergency Spillway
Discharge Swale

New Culvert

Drainage Diagram for Spillway Design
Prepared by E/PRO Consuiting, LLC--DTB 1/28/2005
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems




Spillway Design Type Il 24-hr 25-yr Rainfall=4.80"
Prepared by E/PRO Consulting, LLC~-DTB
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 1/28/2005

Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Detention Pond Watershed Runoff Area=207,690 sf Runoff Depth=2.63"
Tc=26.1 min CN=79 Runoff=8.83 cfs 1.045 af

Pond 2P: Proposed SPCC/Detention Pond Peak Elev=134.47" Storage=16,817 cf Inflow=8.83 cfs 1.045 af
Outflow=8.59 cfs 0.904 af

Reach 3R: Emergency Spillway Discharge S Peak Depth=0.22' Max Vel=3.7 fps Inflow=8.59 cfs 0.904 af
n=0.050 L=16.0' S$=0.1250"7 Capacity=117.36 cfs Outflow=8.59 cfs 0.904 af

Pond 4P: New Culvert ' Peak Elev=133.88' Storage=1,391 cf Inflow=8.59 cfs 0.904 af
15.0" x 32.0' Culvert Outflow=7.75 cfs 0.904 af

Total Runoff Area = 4.768 ac Runoff Volume = 1.045 af Average Runoff Depth = 2.63"



Spillway Design
Prepared by E/PRO Consulting, LLC-DTB
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 172712005

Type lll 24-hr 25-yr Rainfall=4.80"

Runoff =

Subcatchment 1S: Detention Pond Watershed

8.83cfs @ 12.37 hrs, Volume= 1.045 af, Depth= 2.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 Hrs, dt=0.01 hrs
Type it 24-hr 25-yr Rainfall=4.80"

Area (sf) CN Description
103,130 89 S/S, HSG C (Udorthents)
10,000 98 Paved parking, roofs, & liner
4,300 89 Gravel roads, HSG C
90,260 65 Brush, Good, HSG C
207,690 79 Weighted Average
Tc Length Slope Velocity Capacity Description
{(min) (feet) (ftit)  (ft/sec) (cfs)
26.1 Direct Entry, See Spreadsheet
Pond 2P: Proposed SPCC/Detention Pond
Inflow Area = 4.768 ac, Inflow Depth= 2.63" for 25-yr event
Inflow = 8.83cfs@ 12.37 hrs, Volume= 1.045 af
Qutflow = 859cfs@ 12.42 hrs, Volume= 0.904 af, Atten= 3%, Lag= 3.0 min
Primary = 8.59cfs @ 12.42 hrs, Volume= - 0.904 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Starting Elev= 132.50' Surf.Area= 3,617 sf Storage= 8,219 cf
% Peak Elev= 13447 @ 12.42 hrs Surf.Area= 5,209 sf Storage= 16,817 c¢f (8,598 cf above start)
Flood Elev= 135.00' Surf Area= 5,801 sf Storage= 19,586 cf (11,366 cf above start)
Plug-Flow detention time= 169.5 min calculated for 0.716 af (68% of inflow)
Center-of-Mass det. time= 34.2 min ( 879.1 - 844.9)

# Invert Avail.Storage Storage Description
1 129.00' 19,586 cf Custom Stage Data (Prismatic) Listed below
Elevation _Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
129.00 0 0 0
130.00 2,106 1,053 1,053
131.00 2,665 2,386 3,439
132.00 3,280 2,973 6,411
133.00 3,953 3,617 10,028
134.00 4,681 4,317 14,345
135.00 5,801 5,241 19,586
# Routing Invert OQutlet Devices

Y 1 Primary

134.00'

10.0" long x 12.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

* Top g ErfBonmersf~ Ta BE [38,8D~> 1.03' Hicwwen 7HEN PERE
L. ag Distsibncy |



Spillway Design Type Il 24-hr 25-yr Rainfall=4.80"
Prepared by E/PRO Consulting, LLC—-DTB
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 1/27/2005

Primary OutFlow Max=8.58 cfs @ 12.42 hrs HW=134.47" (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 8.58 cfs @ 1.8 fps)

Reach 3R: Emergency Spillway Discharge Swale

Inflow Area = 4768 ac, Inflow Depth = 228" for 25-yr event
Inflow = 8.59cfs @ 12.42 hrs, Volume= 0.904 af
Qutflow = 8.59cfs @ 12.43 hrs, Volume= 0.904 af, Atten= 0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

% Max. Velocity= 3.7 fps, Min. Travel Time= 0.1 mine=r—v1u s .
Avg. Velocity = 1.2 fps, Avg. Travel Time= 0.2 min * d ;rsz StEé TPRep. Eer

Peak Depth= 0.22' @ 12.42 hrs, Defined Flood Depth= 1.50'

Capacity at bank full= 117.36 cfs, at defined flood depth= 245.91 cfs

Inlet Invert= 134.00°, Qutlet invert= 132.00'

10.00' x 1.00' deep channel, n=0.050 Length=16.0' Slope=0.1250""
Side Slope Z-value=3.0"T

Pond 4P: New Culvert

Inflow Area = 4768 ac, Inflow Depth= 228" for 25-yr event

Inflow = 8.59cfs @ 12.43 hrs, Volume= 0.904 af

Outflow = 7.75cfs @ 12.55 hrs, Volume= 0.904 af, Atten= 10%, Lag= 7.4 min
Primary = 7.75cfs@ 12.55 hrs, Volume= 0.904 af -

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev=133.88' @ 12.55 hrs Surf.Area= 1,174 sf Storage= 1,391 cf
Flood Elev= 134.00' Surf.Area= 1,250 sf Storage= 1,497 cf

Plug-Flow detention time= 1.0 min calculated for 0.904 af (100% of inflow)
Center-of-Mass det. time= 1.0 min ( 880.4 - 879.3)

# Invert Avail.Storage Storage Description
1 130.50' 1,497 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) {cubic-feet)
130.50 0 0 0
131.00 36 9 9
132.00 253 145 154
133.00 592 423 576
134.00 1,250 921 1,497
# Routing Invert Outlet Devices

1 Primary 130.50' 15.0" x 32.0'long Culvert CPP, projecting, no headwall, Ke= 0.900
' Outlet Invert= 130.00' S=0.0156'" n=0.012 Cc=0.900

Primary OutFlow Max=7.75 cfs @ 12.55 hrs HW=133.88' (Free Discharge) :
T _1=Culvert (Inlet Controls 7.75 cfs @ 6.3 fpS) asgfoucm Uses 0 SIZE 'L"?"A[” @ ouTLET




MATERIALS SPECIFICATIONS

Figure 70.i STONE SiZE FOR AIPRAF (USOA Scii Conservation Service)
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CB#1 Inlet Pipe
Watershed

CB#1 Inle* Pipe Wat.

Catch Basin #
Woatershed

Catch Basin Substation |
Watershed

CB#1

cB#2 Proposed
SPCC/Detention Pond

Drainage Diagram for Catch Basin & Culvert Design
Prepared by E/PRO Consulting, LLC-DTB 1/28/2005
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems




Catch Basin & Culvert Design Type It 24-hr 10-yr Rainfall=4.10"
Prepared by E/PRO Consulting, LLC-DTB
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 112812005

~ Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: CB#1 Inlet Pipe Watershed Runoff Area=50,884 sf Runoff Depth=2.55"
Tc=6.2 min CN=85 Runoff=3.46 cfs 0.248 af

Subcatchment 2S: Catch Basin #1 Watershed. Runoff Area=75,530 sf Runoff Depth=1.27"
_ Tc=25.3 min CN=68 Runoff=1.47 cfs 0.183 af

Subcatchment 4S: Catch Basin #2 Watershed ' ' Runoff Area=16,380 sf Runoff Depth=1.60"
: Tc=16.6 min CN=73 Runoff=0.50 cfs 0.050 af

Subcatchment 5S: Substation Runoff Area=64,896 sf Runoff Depth=2.73"
Tc=6.0 min CN=87 Runoff=4.72 cfs 0.339 af

Total Runoff Area = 4.768 ac Runoff Volume = 0.820 af Average Runoff Depth = 2.06"



Catch Basin & Culvert Design

Prepared by E/PRO Consutlting, LLC--DTB
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems

Type Il 24-hr 10-yr Rainfall=4.10"

1/28/2005
~ Subcatchment 1S: CB#1 Inlet Pipe Watershed
Runoff = 346 cfs@ 12.09 hrs, Volume= 0.248 af, Depth= 2,55"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs dt=0.01 hrs
Type Il 24-hr 10-yr Rainfall=4.10"
Area(sf) CN Description
9,860 65 Brush, Good, HSG C
1,200 98 Paved parking & roofs
39,824 89 S/S & Gravel roads, HSG C
50,884 85 Weighted Average
Tc Length Slope Velocity Capacity Description
(min) (feet) (ftift) (ft/sec) (cfs)
6.2 Direct Entry, See Spreadsheet
Subcatchment 2S: Catch Basin #1 Watershed
USEP T S12€ DMK, u :
Runoff = 147 cfs @ 12.39 hrs, Volume= 0.183 af, Depth= 1.27" gs_:': Ly
: \
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs P (o

Type il 24-hr 10-yr Rainfall=4.10"

Area (sf) CN Description

8,150 89 Gravel roads & S/S, HSG C
500 98 Paved parking & roofs
66,880 65 Brush, Good, HSG C

75,530 68. Weighted Average

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

253 Direct Entry, See Spreadsheet
Subcatchment 4S: Catch Basin #2 Watershed
Runoff = 0.50cfs @ 12.23 hrs, Volume= 0.050 af, Depth= 1.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10-yr Rainfall=4.10"

Area (sf) CN Description

2,400 98 Paved parking & roofs
2,100 89 Gravel roads & S/S, HSG C
11,880 65 Brush, Good, HSG C

16,380 73 Weighted Average



Catch Basin & Culvert Design Type Ill 24-hr 10-yr Rainfall=4.10"
Prepared by E/PRO Consulting, LLC-DTB

HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 1/28/2005

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

16.6 Direct Entry, See Spreadsheet

Subcatchment 5S: Substation

Runoff = 472 cfs@ 12.09 hrs, Volume= 0.339 af, Depth= 2.73"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type It 24-hr 10-yr Rainfall=4.10"

Area(sf) CN Description

6,640 65 Brush, Good, HSG C
5900 98 Paved parking & roofs
52,356 89 Gravel roads & S/S, HSG C

64,806 87 Weighted Average

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

6.0 Direct Entry, See Spreadsheet




Catch Basin & Culvert Design - Type lll 24-hr 10-yr Rainfall=4.10"
Prepared by E/PRO Consulting, LLC-DTB : ,
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 1/28/2005

Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-ind method

Pond 1P: CBi#1 inlet Pipe Wat. = Peak Elev=141.97" Storage=857 cf Inflow=3.46 cfs 0.248 af
12.0" x 260.0' Culvert Outflow=2.86 cfs .0.248 af

Pond 2P: CBi#1 Peak Elev=137.76' Storage=10 cf Inflow=3.66 cfs 0.431 af
12.0" x 170.0" Culvert Outflow=3.66 cfs 0.431 af

Pond 3P: CB#2 Peak Elev=136.19"' Storage=23 cf Inflow=4.13 cfs 0.481 af
12.0" x 140.0' Culvert Outflow=4.13 cfs 0.481 af

Pond 4P: Proposed SPCC/Detention Pond Peak Elev=133.63" Storage=12,752 cf Inflow=8.18 cfs 0.820 af
Primary=4.96 cfs 0.820 af Secondary=0.00 cfs 0.000 af Outflow=4.96 cfs 0.820 af



Catch Basin & Culvert Design Type lll 24-hr 10-yr Rainfall=4.10"
Prepared by E/PRO Consulting, LLC--DTB
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems _ 1/28/2005

Pond 1P: CB#1 Inlet Pipe Wat.

Inflow Area = 1.168 ac, Inflow Depth = 2.55" for 10-yr event

Inflow = 3.46cfs @ 12.09 hrs, Volume= 0.248 af

Outflow = 286¢cfs@ 12.14 hrs, Volume= 0.248 af, Atten=17%, Lag= 3.3 min
Primary = 286¢cfs @ 12.14 hrs, Volume= 0.248 af :

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 141.97" @ 12.14 hrs Surf.Area= 1,202 sf Storage= 857 cf
Flood Elev= 143.00' Surf.Area= 2,366 sf Storage= 2,674 cf

Plug-Flow detention time= 8.2 min calculated for 0.248 af (100% of inflow)
Center-of-Mass det. time= 8.2 min ( 823.8 - 815.7)

# Invert Avalil.Storage Storage Description
1 140.90' 2,674 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
140.90 0 0 0
141.00 489 24 24
142.00 1,222 856 : 880
143.00 2,366 1,794 - 2,674
# Routing Invert Outlet Devices

"1 Primary 140.90' 12.0" x 260.0’ long Culvert Ke= 0.500
Outlet Invert= 138.30' S=0.0100"/7 n=0.010 Cc=0.900

Primary OutFlow Max=2.86 cfs @ 12.14 hrs HW=141.97" TW=137.76' (Fixed TW Elev= 137.76")

T _1=Cuivert (inlet Controls 2.86 cfs @ 3.6 fps) —_—
Pond 2P: CB#1

Inflow Area = 2.902 ac, Inflow Depth= 1.78" for 10-yr event

Inflow = 3.66cfs @ 12.18 hrs, Volume= 0.431 af _

Outflow = 3.66cfs@ 12.18 hrs, Volume= 0.431 af, Atten=0%, Lag=0.1 min

Primary = 366cfs@ 12.18 hrs, Volume= 0.431 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev=137.76' @ 12.18 hrs Surf.Area=5 sf Storage= 10 cf

Flood Elev=140.50' Surf.Area= 13 sf Storage= 28 cf

Plug-Flow detention time= 0.1 min calculated for 0.431 af (100% of inflow)
Center-of-Mass det. time=0.1 min ( 849.0 - 848.9)

# Invert Avail. Storage Storage Description
1 136.25' 2.145cf Custom Stage Data (Prismatic) Listed below




Catch Basin & Culvert Design Type lll 24-hr 10-yr Rainfall=4.10"
Prepared by E/PRO Consulting, LLC-DTB

HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 1/28/2005

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) {cubic-feet) (cubic-feet)
-136.25 0 0 0
140.50 13 28 28
141.00 331 86 114
142.00 944 638 751
143.00 1,843 1,394 _ 2,145

# Routing Invert Outlet Devices

1 Primary 136.25' 12.0" x 170.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 135.00' S=0.0074' n=0.010 Cc=0.900

Primary OutFlow Max=3.66 cfs @ 12.18 hrs HW=137.76' TW=136.19' (Fixed TW Elev= 136.19")

T _1=Culvert (Barrel Controls 3.66 cfs @ 4.7 fps) —_——
Pond 3P: CB#2

Inflow Area = 3.278 ac, Inflow Depth= 1.76" for 10-yr event

Inflow = 413 cfs @ 12.20 hrs, Volume= 0.481 af _

Outflow = 413 cfs@ 12.20 hrs, Volume= 0.481 af, Atten= 0%, Lag= 0.1 min

Primary = 413 cfs @ 12.20 hrs, Volume= 0.481 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 136.19' @ 12.20 hrs Surf.Area= 13 sf Storage= 23 cf
Flood Elev= 137.50' Surf.Area= 13 sf Storage= 40 cf

Plug-Flow detention time= 0.3 min calculated for 0.481 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 850.4 - 850.2)

# Invert Avail.Storage Storage Description
1 134.40' 721 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store’
{feet) (sq-ft) {cubic-feet) (cubic-feet)
134.40 13 0 0
137.50 13 40 40
138.00 436 112 153
139.00 7™ 569 721
# Routing Invert Outlet Devices :

1 Primary 134.50' 12.0" x 140.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 133.00' S=0.0107"7 n=0.010 Cc=0.900

Primary OutFlow Max=4.13 cfs @ 12.20 hrs HW=136.19' TW=133.63' (Fixed TW Elev= 133.63)
T 1=Culvert (Inlet Controls 4.13 cfs @ 5.3 fps) —_—



Catch Basin & Culvert Design Type lll 24-hr 10-yr Rainfall=4.10"
Prepared by E/PRO Consulting, LL.C-DTB
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems _ 1/28/2005

Pond 4P: Proposed SPCC/Detention Pond

Inflow Area = 4768 ac, Inflow Depth = 2.06" for 10-yr event
Inflow = 8.18cfs @ 12.11 hrs, Volume= 0.820 af
QOutflow = 496 cfs @ 12.38 hrs, Volume= 0.820 af, Atten= 39%, Lag= 16.5 min
Primary = 496cfs @ 12.38 hrs, Volume= 0.820 af
Secondary = 000cfs@ 0.00 hrs, Volume= 0.000 af

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

Starting Elev=132.50' Surf.Area= 3,617 sf Storage= 8,219 cf

Peak Elev=133.63 @ 12.38 hrs Surf.Area= 4,412 sf Storage= 12,752 c¢f (4,533 cf above start)
Flood Elev= 135.00' Surf.Area= 5,801 sf Storage= 19,586 cf (11,366 cf above start)

Plug-Flow detention time= 145.4 min calculated for 0.631 af (77% of inflow)

Center-of-Mass det. time= 13.5 min ( 846.6 - 833.2)

# Invert Avail.Storage Storage Description
1 129.00" 19,586 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
129.00 0 0 0
130.00 2,106 1,053 1,053
131.00 . 2,665 2,386 3,439
132.00 3,280 - 2,973 6,411
133.00 3,953 3,617 10,028
134.00 4,681 4317 14,345
135.00 5,801 5,241 19,586
# Routing Invert Outlet Devices

1 Device2 129.75 15.0" x 20.0' long Culvert CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 129.50' S=0.0125'" n=0.010 Cc=0.900
Device3  132.50' 15.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
Primary 129.50' 15.0" x 25.0'long Culvert Ke= 0.500
Outlet Invert= 129.00' S=0.0200"7 n=0.010 Cc=0.900
Secondary 134.00' 10.0'long x 12.0° breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

HWN

Primary OutFlow Max=4.96 cfs @ 12.38 hrs HW=133.63' (Free Discharge)
T 3=Culvert (Passes 4.96 cfs of 11.06 cfs potential flow)
T _2=0rifice/Grate (Passes 4.96 cfs of 6.28 cfs potential flow)
T—1=Culvert (Inlet Controls 4.96 cfs @ 4.0 fps)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=132.50' (Free Discharge)
1t —4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



TRC Bangor Hydro
10545
CB #1 Inlet pipe

CALC'D BY: DTB
CHKD BY:

T.’_ hr 0.0000
ﬁjﬁﬁaVed'
Hength, & 20

Stope, R/t 0.45

Velocity®, f/sec 10.82335

T, hr 0.001 0.0005

0.0000

Grassed Waterways/Roadside Ditches

Length, ft
Slope, ftfit
Velocity®, fsec
Ty, br

95
0.001
0474
0.056

0.0562

[Small Tributary & Swamp wiChannels

ength, f
Slope, ft/fit
elocity’, fUsec

0.0000

0.0000

0.0000

Diameter, ft
ea, i¢

etted Perimeter, ft
Hydraulic Radius, R, ft
- {|Slope, fifit
anning's No.
elocity’, fUsec
Length, L, ft
w hr

1
0.785
3.14
0.25
0.01
0.01
5910337
260
0.01222

0.0122

0104 HR

624 Min —=— Uge (. 4 Mg

321 PM

1/28/2005



PROJECT: TRC Bangor Hydro CALCD BY: DTB
E/PRO Proj: 10545 CHKD BY:

T, hr
[Unpaved i
Length, ft . 16

lope, fi/ft 0.156
Velocity®, ft/sec 6.372617

T, he 0.001 0.0007

0.0000

o hr :

0.0000

Length, ft " 116 140
lope, fUit 0.047 0.04
[Velocity®, ft/sec 3.252 3.000
Ty, hr 0.010 0.013 0.0229

Small Tributary & Sivamp w/Channels ‘
ength, ft
fope, fi/ft
Velocity’, fi/sec
[Ty, hr
Large Tributary
Length, ft
lope, fift
elocity®, f'sec
w hr
Main River
ength, ft
fope, fi/ft
elocity’®, ft/sec
w hr
iCulvert
Diarneter, ft
a, i*
etted Perimeter, ft
Hydraulic Radius, R, ft
fope, fuft
nning'’s No.
elocity™®, f'sec
Length, L, ft
W br

0.0000

0.0000

0.0000

0.0000
0422 HR .
2531  Min e—00n lsg 2¢.3

5:03 PM

1/20/2005



PROJECT: TRC Bangor Hydro CALC'DBY: DTB
i 10545 CHKD BY:
CB #2 -

Seg 2 Seg 3 Seg 4 Seg 5

0.41
35 5
27 27
0.038 0.038
0.007 0.03

0.2668

0.0000

10
0.0278
2690159

s, No Channels

0.0000

Grassed Waterways/Roadside Ditches

Eengih, ft

lope, ftft
\Velocity®, f'sec
Ty, hr

0.0000

Sinall Trbutary & Swamp w/Channels

HLength, ft
Slope, fUfit
\Velocity’, f'sec
[Ty, hr

0.0000

Large Tributary
Length, ft
Slope, ft/it

Velocity®, f'sec

Ty, hr

0.0000

{IM3in River

ength, ft
Slope, /it
elocity®, fisec

hhr

0.0000

[[Culvert

etied Perimeter, ft
Hydraulic Radius, R, ft

0.0000

0.276
16.56

HR
Min «— dse 14.¢

313 PM

1/28/2005
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BHE-Permissible Velocities
Worksheet for Trapezoidal Channel

Project Description :
Project File c\haestad\academic\imwiwells.fm2

Worksheet Permissible Velocities

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Channel Slope 0.020000 ft/t

Left Side Slope 3.000000H :V

Right Side Slope 3.000000H :V

Bottom Width 1.00 ft

Discharge 4.00 cfs ==F—— we Hhve |, 47 eps < 4.00 cgs
‘ “‘Wﬁ'ﬂ' Conp i oOF .

Results ‘M t e 2/

Depth 0.50 ft ' 3

Flow Area 127 IS sochume

Wetted Perimeter 419 ft ’

Top Width 403 T =

Critical Depth 0.50 ft

Critical Slope 0.020353 ft/ft

Velocity 3.16 ft/s

Velocity Head 0.15 ft

Specific Energy 0.66 ft

Froude Number 0.99

Flow is subcritical.

01/27105 FlowMaster v5.17
04:33:37 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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Table 36.1 -(Conﬁnued)

2
Hydrologic Group C
Soil Mame K factor Permissible Velocity Inflow Rate
{10" - 20") Feat per second cfs/1000 £t.
{Where water
table exists)
Bare Vegetated
Becket , .28 1.5 3.0 .10
Boothbay L9 1.5 3.0 .05
Brayton (Ridgebury) .32 1.5 3.0 .10
Buxton (Suffield) .49 1.5 3.5 .05
Canaan .17 2.0 3.5 —-————
Charles (Limexrick) .49 1.5 3.0 -10
Chesuncook .32 1.5 3.0 .10
Cclenel .24 2.9 3.5 .10
Conant 2l 2.0 3.5 .15
Cornish 49 1.5 3.0 .10
Craxy .64 1.0 ‘2.9 .10
Daigle <24 1.5 3.9 .10
Dixfield .26 2.0 3.5 .10
Dixmont .29 1.5 3.0 .15
Eldridge 2k 1.5 3.0 .05
——Elmwood ' .32 1.5 3.0 ——=——— .05
Finch (Saugatuck) .15 2.0 3.5 .15
. Fredon - S .2 2.0 3.5 .15
Howland .25 2.0 3.5 .10
Kinsman .17 2.0 4.0 .15
Mapleton .20 2.0 3.% ————
Marlow (Paxton) .32 2.0 4.0 .10
Melrose .32 2.0 4.0 .10
Moosilauke (Walpele) .24 2.0 5.0 .15
Naskeag .10 2.5 4.5 .15
Naumbuxrg .17 2.0 &.0 .15
Nicholville (Belgrade, Scio}
.64 i.0 2.5 .10
Peru ) .32 2.0 3.5 .10
Plaisted .24 2.0 3.5 .10
Potsdam - .64 1.0 2.5 .10
Rad Heck .24 2.5 4.5 .15
Roundabout (Raynham) .64 1.0 2.5 .05
Rumney .37 1.5 3.0 .15
Skerry .29 1.5 3.0 .10
Swanville{(Canandaigua).49 1.5 3.0 .05
Telos .32 1.5 3.0 .10
Tunbridge ' .20 2.0 3.5 ~——-
Westbury .24 1.5 3.0 .10
Winnecook .28 1.5 3.0 1.00
R . b g Lo e Cenw = = . S LA a oare eSS s anisih




STRUCTURAL MEASURES z/;,

Table 36.1 (Continued)

(75}

v -

i ou,
Soil Name K factor Permissible Velocity Inflow Rate
: (10" - 20") Feet.per second cfs/1000 ft.
(Where watex
: table eaxists)
Bare Vegetated
Abram @ === 2.0 3.5 ————
Aurelie .17 2.0 3.5 .10
Beaches .05 2.5 4.5 1.00
Benson ) 17 2.0 3.5 -—-=
Biddefoxd »32 i.5 3.0 .05
Burnham .28 1.5 3.0 .10
Easton .37 1.5 3.0 .10
Gouldsboro .37 1.5 3.0 .05
Lamoine .49 1.5 3.0 .05
Lyme(Leicester) .32 1.5 3.0 .10
Medomak (Saco} .49 1.5 3.0 .05
Monarda .28 2.0 3.5 .10
Peacham (Whitman) .28 2.0 3.5 .10
Scantic .49 1.5 3.5 .0S
Schoodic .17 2.0 3.5 -———
Searsport (Scarboro).17 2.5 4.5 .15
Washburn .24 2.0 3.5 .10
Whately .28 2.0 3.5 .0S
Hydrologic Group B/D
(Athexrton) .28 2.0 3.5 .15
Hydro i up C
Creasy .28 1.5 3.0 —-———
Halsey .24 2.0 3.5 .15
Lyman (Hollis) .32 2.0 3.5 R
Mapleton, Stony .20 2.0 3.5 1.00
Monson ® .24 2.0 3.5 ————
—— Syanton .32 1.5 3. O .05
Thorndike .20 2.0 3.5 1.00

Mesic soil names appear in parenthesis

Miscellaneous land types are not assigned to a hydrologic group
because of the variability of the soil material.

Organic soils and those soils mapped above an elevation of 2300
feet (cryic soils) do not appear on this list as they will
require special considerations.

8MPs FGR CONSTRUCTION . T 545
~  MARCH 1991 : . v
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Proposed Condition
Prepared by E/PRO Consuiting, LLC--DTB
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 1/20/2005

2/3

Type Il 24-hr 25-yr Rainfall=4.80"

Inflow
Outflow
Primary
Secondary

Pond 2P: Proposed SPCC/Detention Pond

0.00cfs@ 0.00 hrs, Volume= 0.000 af
0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min
0.00cfs@ 0.00 hrs, Volume= 0.000 af
0.00cfs@ 0.00 hrs, Volume= 0.000 af

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

Starting Elev= 130.75' Surf.Area= 2,525 sf Storage= 2,842 cf

Peak Elev= 130.75' @ 0.00 hrs  Surf.Area= 2,525 sf Storage= 2,842 cf <t ToTH-  ToR00E @ 30,7¢
Flood Elev= 135.00' Surf.Area= 5,801 sf Storage= 19,586 cf (16,743 cf above start)

Plug-Flow detention time= (not calculated)

Center-of-Mass det. time= (not calculated)

# Invert Avail.Storage Storage Description
1 129.00' 19,686 cf Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
{feet) (sq-ft) (cubic-feet) {cubic-feet)
129.00 0 0 0
130.00 2,106 1,053 1,053
131.00 2,665 2,386 - 3,439
132.00 3,280 2,973 6,411
133.00 3,953 3,617 10,028
134.00 4,681 4,317 14,345
135.00 5,801 5,241 19,586
" # Routing invert Outlet Devices
1 Device2 12975 15.0" x20.0' long Culvert CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 129.50' S=0.0125"" n=0.010 Cc=0.900
2 Device 3 132.50' 15.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
3 Primary 129.50" 15.0" x 25.0" long Culvert Ke= 0.500
Outlet Inverti=129.00' S=0.0200'" n=0.010 Cc=0.900
4 Secondary 134.00' 10.0'long x 12.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=130.75" (Free Discharge)
t—3=CuIve|_'t (Passes 0.00 cfs of 4.67 cfs potential flow)
T 2=0rifice/Grate ( Controls 0.00 cfs)
1=Culvert ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=130.75' (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



3/_;

Proposed Condition Type 11l 24-hr 25-yr Rainfall=4.80"
Prepared by E/PRO Consulting, LLC-DTB
HydroCAD® 7.00 s/n 001824 © 1986-2003 Applied Microcomputer Systems 1/20/2005

Pond 2P: Proposed SPCC/Detention Pond

Inflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Outflow = 1.06cfs@ 0.00 hrs, Volume= 0.016 af, Atten= 0%, Lag= 0.0 min
Primary = 1.06cfs@ 0.00 hrs, Volume= 0.016 af
Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs !
Starting Elev= 132.69' Surf.Area= 3,744 sf Storage= 8,906 cf .at——— P onout & | 3, !"q
Peak Elev=132.69' @ 0.00 hrs Surf.Area= 3,744 sf Storage= 8,906 cf '

Flood Elev=135.00' Surf.Area= 5,801 sf Storage= 19,586 cf (10,679 cf above start)

Plug-Flow detention time= (not calculated)

Center-of-Mass det. time= (not calculated)

# invert Avail.Storage  Storage Description
1 129.00° 19,586 cf Custom Stage Data {Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
129.00 0 0 0
130.00 2,106 1,053 1,053
131.00 2,665 2,386 3,439
132.00 3,280 2,973 6,411
133.00 3,953 3,617 10,028
134.00 4,681 - 4,317 14,345
135.00 5,801 5,241 19,586
# Routing Invert Outlet Devices

1 Device2 12975 15.0" x20.0' long Culvert CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 129.50' S=0.0125"7 n=0.010 Cc=0.900
Device 3 132.50' 15.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
Primary . 129.50' 15.0" x 25.0" long Culvert Ke= 0.500
Outlet Invert= 129.00' S=0.0200'7 n=0.010 Cc=0.900
Secondary 134.00' 10.0'long x 12.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.57 2.62 2.70 267 2.66 2.67 2.66 2.64

WN

E-S

Primary OutFlow Max=1.06 cfs @ 0.00 hrs HW=132.69' (Free Discharge)
' 3=Culvert (Passes 1.06 cfs of 9.46 cfs potential flow)
T _2=0rifice/Grate (Weir Controls 1.06 cfs @ 1.4 fps)
1=Culvert (Passes 1.06 cfs of 2.03 cfs potential flow)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=132.69' (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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SECTION B — CHEMICAL/ENVIRONMENTAL RESISTANCE

PART B-1: XR-5° FLUID RESISTANCE GUIDELINES

The data below is the result of faboratory tests and is intended to serve only as a guide. No performance
warranty is intended or implied. The degree of chemical attack on any material is governed by the conditions
under which it is exposed. Exposure time, temperature, and size of the area of exposure usually varies
considerably in application, therefore, this table is given and accepted at the user’s risk. Confirmation of
the validity and suitability in specific cases should be obtained.

When considering XR-5 for specific applications, it is suggested that a sample be tested in actual service

before specification. Where impractical, tests should be devised which simulate actual service condltlons
as closely as possible.

EXPOSURE RATING - EXPOSURE - . RATING
Acetic Acid (5%) B JP-5 Jet Fuel

Acetic Acid (50%) C JP-8 Jet Fuel

Ammonium Phosphate Kerosene

Ammonium Sulfate

Antifreeze (ethylene glycol)
Animal Oil

Aqua Regia

ASTM Fuel A (100% lso-octane)
ASTM Oil #2 (Flash pt. 240°C)

Magnesium Chloride
Magnesium Hydroxide
Methanol

Methyi Alcohol

Methyl Ethyl Ketone
Mineral Spirits

ASTM Oil #3 Naptha

Benzene Nitric Acid (5%)
Calcium Chloride Solutions Nitric Acid (50%)
Calcium Hydroxide Pt;z]rchloroethylene
20% Chlorine Solution Phenol

Clorox I;EenoLqum:I%e?ydf \
osphoric Acid (50%
(éonc é{nmonlum Hydroxide Phosphoric Acid (100%)
orn U1 Phthalate Plasticizer
Crude Oil Potassium Chloride
Diesel Fuel Potassium Sulphate
Ethanol Raw Linseed Oil
Ethyl Acetate SAE-30 Qil
Ethyl Alcohol Salt Water (25%)
Fertilizer Solution Sea Water
#2 Fuel Oil Sodium Acetate Solutions
#6 Fuel Oil Sodium Bisulfite Solution
Furfural Sodium Hydroxide (60%)
Gasoline Sodium Phosphate
Glycerin Sulphuric Acid (50%)

Hydraulic Fluid 50% Tanic Acid

>>>—-I>>>>O>>CU><>>>>O>>>>>>>—I—I><>>>><>>—l—l
-l><>>>>>>O>>-l>—I-I>UJ>>-—|—IOO>CU><OOUJ>>><>>—I—|>>>

Hydrocarbon Type II (40% Aromatic) Toluene _

Hydrochloric Acid (50%) ‘lr-Transformer Qil Y
Hydrofluoric Acid (5%) Turpentine

Hydrofluoric Acid (50%) Urea Formaldehyde

Hydrofluosilicic Acid (30%) 3:£etab|e ol

Isopropyl Alcohol

lvo?y Spgap Water (200°F.)

Jet A Xylene

JP-4 Jet Fuel Zinc Chioride

Ratings are based on visual and physical examination of samples after removal from the test chemical
after the samples of Black XR-5 were immersed for 28 days at room temperature. Results represent ability
of material to retain its performance properties when in contact with the indicated chemical.

RATING KEY: , Q
A—Fluid has little or no effect"

B—Fluid has minor to moderate effect
C—Fuild has severe effect

T—No data-likely to be acceptable
X—No data-not likely to be acceptable
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