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6S

EXIST

Routing Diagram for COVENANT MEADOWS ex
Prepared by ROSHELL ENGINEERING,  Printed 3/22/2017
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Subcat Reach Pond Link
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COVENANT MEADOWS ex
  Printed  3/22/2017Prepared by ROSHELL ENGINEERING

Page 2HydroCAD® 10.00-15  s/n 01744  © 2015 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

11.330 39 Pasture/grassland/range, Good, HSG A  (6S)
11.330 39 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

11.330 HSG A 6S
0.000 HSG B
0.000 HSG C
0.000 HSG D
0.000 Other

11.330 TOTAL AREA

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


COVENANT MEADOWS ex
  Printed  3/22/2017Prepared by ROSHELL ENGINEERING

Page 4HydroCAD® 10.00-15  s/n 01744  © 2015 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

11.330 0.000 0.000 0.000 0.000 11.330 Pasture/grassland/range, Good 6S
11.330 0.000 0.000 0.000 0.000 11.330 TOTAL AREA
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Type II 24-hr  1" EVENT Rainfall=1.00"COVENANT MEADOWS ex
  Printed  3/22/2017Prepared by ROSHELL ENGINEERING

Page 5HydroCAD® 10.00-15  s/n 01744  © 2015 HydroCAD Software Solutions LLC

Time span=5.00-72.00 hrs, dt=0.01 hrs, 6701 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=11.330 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 6S: EXIST
   Flow Length=300'   Slope=0.0100 '/'   Tc=48.5 min   CN=39   Runoff=0.00 cfs  0.000 af

Total Runoff Area = 11.330 ac   Runoff Volume = 0.000 af   Average Runoff Depth = 0.00"
100.00% Pervious = 11.330 ac     0.00% Impervious = 0.000 ac
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Type II 24-hr  1" EVENT Rainfall=1.00"COVENANT MEADOWS ex
  Printed  3/22/2017Prepared by ROSHELL ENGINEERING

Page 6HydroCAD® 10.00-15  s/n 01744  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment 6S: EXIST

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  1" EVENT Rainfall=1.00"

Area (ac) CN Description
11.330 39 Pasture/grassland/range, Good, HSG A
11.330 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
48.5 300 0.0100 0.10 Sheet Flow, SHEET

Grass: Dense   n= 0.240   P2= 2.80"

Subcatchment 6S: EXIST

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086

Fl
ow

  (
cf

s)

1

0

Type II 24-hr
1" EVENT Rainfall=1.00"

Runoff Area=11.330 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=300'

Slope=0.0100 '/'
Tc=48.5 min

CN=39

0.00 cfs
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Type II 24-hr  2 YEAR Rainfall=2.86"COVENANT MEADOWS ex
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Page 7HydroCAD® 10.00-15  s/n 01744  © 2015 HydroCAD Software Solutions LLC

Time span=5.00-72.00 hrs, dt=0.01 hrs, 6701 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=11.330 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 6S: EXIST
   Flow Length=300'   Slope=0.0100 '/'   Tc=48.5 min   CN=39   Runoff=0.00 cfs  0.000 af

Total Runoff Area = 11.330 ac   Runoff Volume = 0.000 af   Average Runoff Depth = 0.00"
100.00% Pervious = 11.330 ac     0.00% Impervious = 0.000 ac
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Type II 24-hr  2 YEAR Rainfall=2.86"COVENANT MEADOWS ex
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Summary for Subcatchment 6S: EXIST

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 YEAR Rainfall=2.86"

Area (ac) CN Description
11.330 39 Pasture/grassland/range, Good, HSG A
11.330 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
48.5 300 0.0100 0.10 Sheet Flow, SHEET

Grass: Dense   n= 0.240   P2= 2.80"

Subcatchment 6S: EXIST

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086

Fl
ow

  (
cf

s)

1

0

Type II 24-hr
2 YEAR Rainfall=2.86"
Runoff Area=11.330 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"

Flow Length=300'
Slope=0.0100 '/'

Tc=48.5 min
CN=39

0.00 cfs
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Type II 24-hr  10 YEAR Rainfall=4.25"COVENANT MEADOWS ex
  Printed  3/22/2017Prepared by ROSHELL ENGINEERING
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Time span=5.00-72.00 hrs, dt=0.01 hrs, 6701 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=11.330 ac   0.00% Impervious   Runoff Depth=0.08"Subcatchment 6S: EXIST
   Flow Length=300'   Slope=0.0100 '/'   Tc=48.5 min   CN=39   Runoff=0.09 cfs  0.071 af

Total Runoff Area = 11.330 ac   Runoff Volume = 0.071 af   Average Runoff Depth = 0.08"
100.00% Pervious = 11.330 ac     0.00% Impervious = 0.000 ac
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Type II 24-hr  10 YEAR Rainfall=4.25"COVENANT MEADOWS ex
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Summary for Subcatchment 6S: EXIST

Runoff = 0.09 cfs @ 15.79 hrs,  Volume= 0.071 af,  Depth= 0.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 YEAR Rainfall=4.25"

Area (ac) CN Description
11.330 39 Pasture/grassland/range, Good, HSG A
11.330 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
48.5 300 0.0100 0.10 Sheet Flow, SHEET

Grass: Dense   n= 0.240   P2= 2.80"

Subcatchment 6S: EXIST

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086

Fl
ow

  (
cf

s)

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type II 24-hr
10 YEAR Rainfall=4.25"
Runoff Area=11.330 ac

Runoff Volume=0.071 af
Runoff Depth=0.08"

Flow Length=300'
Slope=0.0100 '/'

Tc=48.5 min
CN=39

0.09 cfs
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Time span=5.00-72.00 hrs, dt=0.01 hrs, 6701 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=11.330 ac   0.00% Impervious   Runoff Depth=0.79"Subcatchment 6S: EXIST
   Flow Length=300'   Slope=0.0100 '/'   Tc=48.5 min   CN=39   Runoff=3.08 cfs  0.746 af

Total Runoff Area = 11.330 ac   Runoff Volume = 0.746 af   Average Runoff Depth = 0.79"
100.00% Pervious = 11.330 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 6S: EXIST

Runoff = 3.08 cfs @ 12.66 hrs,  Volume= 0.746 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-72.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 YEAR Rainfall=7.06"

Area (ac) CN Description
11.330 39 Pasture/grassland/range, Good, HSG A
11.330 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
48.5 300 0.0100 0.10 Sheet Flow, SHEET

Grass: Dense   n= 0.240   P2= 2.80"

Subcatchment 6S: EXIST

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086

Fl
ow

  (
cf

s)

3

2

1

0

Type II 24-hr
100 YEAR Rainfall=7.06"

Runoff Area=11.330 ac
Runoff Volume=0.746 af

Runoff Depth=0.79"
Flow Length=300'

Slope=0.0100 '/'
Tc=48.5 min

CN=39

3.08 cfs
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PROPOSED

NW

PROPOSED

SE

SE AREA

1P

NE POND

2P

SE POND

3P

NW POND

Routing Diagram for COVENANT MEADOWS A
Prepared by ROSHELL ENGINEERING,  Printed 5/3/2017

HydroCAD® 10.00-15  s/n 01744  © 2015 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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COVENANT MEADOWS A
  Printed  5/3/2017Prepared by ROSHELL ENGINEERING

Page 2HydroCAD® 10.00-15  s/n 01744  © 2015 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

8.230 51 1 acre lots, 20% imp, HSG A  (NE, NW)
2.530 57 1/3 acre lots, 30% imp, HSG A  (SE)
0.275 98 Paved parking, HSG A  (5S)

11.035 54 TOTAL AREA
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COVENANT MEADOWS A
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

11.035 HSG A 5S, NE, NW, SE
0.000 HSG B
0.000 HSG C
0.000 HSG D
0.000 Other

11.035 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

8.230 0.000 0.000 0.000 0.000 8.230 1 acre lots, 20% imp NE, NW
2.530 0.000 0.000 0.000 0.000 2.530 1/3 acre lots, 30% imp SE
0.275 0.000 0.000 0.000 0.000 0.275 Paved parking 5S

11.035 0.000 0.000 0.000 0.000 11.035 TOTAL AREA

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


Type II 24-hr  2 YEAR Rainfall=2.86"COVENANT MEADOWS A
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Page 5HydroCAD® 10.00-15  s/n 01744  © 2015 HydroCAD Software Solutions LLC

Time span=5.00-120.00 hrs, dt=0.01 hrs, 11501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=12,000 sf   100.00% Impervious   Runoff Depth>2.58"Subcatchment 5S: DIRECT
   Flow Length=400'   Slope=0.0050 '/'   Tc=6.3 min   CN=98   Runoff=1.10 cfs  0.059 af

Runoff Area=2.400 ac   20.00% Impervious   Runoff Depth=0.08"Subcatchment NE: PROPOSED
   Flow Length=200'   Slope=0.0500 '/'   Tc=12.6 min   CN=51   Runoff=0.02 cfs  0.017 af

Runoff Area=5.830 ac   20.00% Impervious   Runoff Depth=0.08"Subcatchment NW: PROPOSED
   Flow Length=400'   Tc=22.8 min   CN=51   Runoff=0.06 cfs  0.041 af

Runoff Area=2.530 ac   30.00% Impervious   Runoff Depth=0.21"Subcatchment SE: SE AREA
   Flow Length=200'   Slope=0.0500 '/'   Tc=12.6 min   CN=57   Runoff=0.26 cfs  0.043 af

Peak Elev=884.01'  Storage=37 cf   Inflow=0.02 cfs  0.017 afPond 1P: NE POND
   Outflow=0.02 cfs  0.017 af

Peak Elev=884.03'  Storage=184 cf   Inflow=0.26 cfs  0.043 afPond 2P: SE POND
   Outflow=0.11 cfs  0.043 af

Peak Elev=894.01'  Storage=89 cf   Inflow=0.06 cfs  0.041 afPond 3P: NW POND
   Outflow=0.06 cfs  0.041 af

Total Runoff Area = 11.035 ac   Runoff Volume = 0.160 af   Average Runoff Depth = 0.17"
75.71% Pervious = 8.355 ac     24.29% Impervious = 2.680 ac
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Type II 24-hr  2 YEAR Rainfall=2.86"COVENANT MEADOWS A
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Summary for Subcatchment 5S: DIRECT

Runoff = 1.10 cfs @ 11.97 hrs,  Volume= 0.059 af,  Depth> 2.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 YEAR Rainfall=2.86"

Area (sf) CN Description
12,000 98 Paved parking, HSG A
12,000 100.00% Impervious Area

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

6.3 400 0.0050 1.06 Shallow Concentrated Flow, DITCH GRASSED
Grassed Waterway   Kv= 15.0 fps

Subcatchment 5S: DIRECT

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow

  (
cf

s)

1

0

Type II 24-hr
2 YEAR Rainfall=2.86"
Runoff Area=12,000 sf

Runoff Volume=0.059 af
Runoff Depth>2.58"

Flow Length=400'
Slope=0.0050 '/'

Tc=6.3 min
CN=98

1.10 cfs
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Type II 24-hr  2 YEAR Rainfall=2.86"COVENANT MEADOWS A
  Printed  5/3/2017Prepared by ROSHELL ENGINEERING
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Summary for Subcatchment NE: PROPOSED

Runoff = 0.02 cfs @ 13.03 hrs,  Volume= 0.017 af,  Depth= 0.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 YEAR Rainfall=2.86"

Area (ac) CN Description
2.400 51 1 acre lots, 20% imp, HSG A
1.920 80.00% Pervious Area
0.480 20.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 200 0.0500 0.26 Sheet Flow, Sheet Flow

Grass: Short   n= 0.150   P2= 2.80"

Subcatchment NE: PROPOSED

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow

  (
cf

s)

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type II 24-hr
2 YEAR Rainfall=2.86"
Runoff Area=2.400 ac

Runoff Volume=0.017 af
Runoff Depth=0.08"

Flow Length=200'
Slope=0.0500 '/'

Tc=12.6 min
CN=51

0.02 cfs
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Type II 24-hr  2 YEAR Rainfall=2.86"COVENANT MEADOWS A
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Summary for Subcatchment NW: PROPOSED

Runoff = 0.06 cfs @ 13.40 hrs,  Volume= 0.041 af,  Depth= 0.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 YEAR Rainfall=2.86"

Area (ac) CN Description
5.830 51 1 acre lots, 20% imp, HSG A
4.664 80.00% Pervious Area
1.166 20.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 200 0.0150 0.16 Sheet Flow, Sheet Flow

Grass: Short   n= 0.150   P2= 2.80"
2.3 200 0.0050 1.44 Shallow Concentrated Flow, CONCENTRATED

Paved   Kv= 20.3 fps
22.8 400 Total

Subcatchment NW: PROPOSED

Runoff

Hydrograph

Time  (hours)
1201151101051009590858075706560555045403530252015105

Fl
ow

  (
cf

s)

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type II 24-hr
2 YEAR Rainfall=2.86"
Runoff Area=5.830 ac

Runoff Volume=0.041 af
Runoff Depth=0.08"

Flow Length=400'
Tc=22.8 min

CN=51

0.06 cfs
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Summary for Subcatchment SE: SE AREA

Runoff = 0.26 cfs @ 12.11 hrs,  Volume= 0.043 af,  Depth= 0.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Type II 24-hr  2 YEAR Rainfall=2.86"

Area (ac) CN Description
2.530 57 1/3 acre lots, 30% imp, HSG A
1.771 70.00% Pervious Area
0.759 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 200 0.0500 0.26 Sheet Flow, Sheet Flow

Grass: Short   n= 0.150   P2= 2.80"

Subcatchment SE: SE AREA

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2 YEAR Rainfall=2.86"
Runoff Area=2.530 ac

Runoff Volume=0.043 af
Runoff Depth=0.21"

Flow Length=200'
Slope=0.0500 '/'

Tc=12.6 min
CN=57

0.26 cfs
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Summary for Pond 1P: NE POND

Inflow Area = 2.400 ac, 20.00% Impervious,  Inflow Depth = 0.08"    for  2 YEAR event
Inflow = 0.02 cfs @ 13.03 hrs,  Volume= 0.017 af
Outflow = 0.02 cfs @ 13.86 hrs,  Volume= 0.017 af,  Atten= 7%,  Lag= 49.7 min
Discarded = 0.02 cfs @ 13.86 hrs,  Volume= 0.017 af

Routing by Stor-Ind method, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 884.01' @ 13.86 hrs   Surf.Area= 5,127 sf   Storage= 37 cf

Plug-Flow detention time= 26.9 min calculated for 0.017 af (100% of inflow)
Center-of-Mass det. time= 26.9 min ( 1,079.3 - 1,052.4 )

Volume Invert Avail.Storage Storage Description
#1 884.00' 21,286 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

884.00 5,118 0 0
885.00 6,374 5,746 5,746
886.00 7,720 7,047 12,793
887.00 9,265 8,493 21,286

Device Routing     Invert Outlet Devices
#1 Discarded 884.00' 0.800 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.09 cfs @ 13.86 hrs  HW=884.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.09 cfs)
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Pond 1P: NE POND

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=2.400 ac
Peak Elev=884.01'

Storage=37 cf

0.02 cfs

0.02 cfs
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Summary for Pond 2P: SE POND

Inflow Area = 2.530 ac, 30.00% Impervious,  Inflow Depth = 0.21"    for  2 YEAR event
Inflow = 0.26 cfs @ 12.11 hrs,  Volume= 0.043 af
Outflow = 0.11 cfs @ 12.59 hrs,  Volume= 0.043 af,  Atten= 58%,  Lag= 28.5 min
Discarded = 0.11 cfs @ 12.59 hrs,  Volume= 0.043 af

Routing by Stor-Ind method, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 884.03' @ 12.59 hrs   Surf.Area= 5,853 sf   Storage= 184 cf

Plug-Flow detention time= 27.0 min calculated for 0.043 af (100% of inflow)
Center-of-Mass det. time= 27.0 min ( 996.9 - 969.9 )

Volume Invert Avail.Storage Storage Description
#1 884.00' 23,064 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

884.00 5,815 0 0
885.00 7,008 6,412 6,412
886.00 8,301 7,655 14,066
887.00 9,695 8,998 23,064

Device Routing     Invert Outlet Devices
#1 Discarded 884.00' 0.800 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.11 cfs @ 12.59 hrs  HW=884.03'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.11 cfs)
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Pond 2P: SE POND

Inflow
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Hydrograph
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Inflow Area=2.530 ac
Peak Elev=884.03'

Storage=184 cf

0.26 cfs

0.11 cfs
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Summary for Pond 3P: NW POND

Inflow Area = 5.830 ac, 20.00% Impervious,  Inflow Depth = 0.08"    for  2 YEAR event
Inflow = 0.06 cfs @ 13.40 hrs,  Volume= 0.041 af
Outflow = 0.06 cfs @ 14.03 hrs,  Volume= 0.041 af,  Atten= 6%,  Lag= 37.7 min
Discarded = 0.06 cfs @ 14.03 hrs,  Volume= 0.041 af

Routing by Stor-Ind method, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 894.01' @ 14.03 hrs   Surf.Area= 7,869 sf   Storage= 89 cf

Plug-Flow detention time= 26.9 min calculated for 0.041 af (100% of inflow)
Center-of-Mass det. time= 26.9 min ( 1,088.8 - 1,061.9 )

Volume Invert Avail.Storage Storage Description
#1 894.00' 30,265 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

894.00 7,853 0 0
895.00 9,287 8,570 8,570
897.00 12,408 21,695 30,265

Device Routing     Invert Outlet Devices
#1 Discarded 894.00' 0.800 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.15 cfs @ 14.03 hrs  HW=894.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.15 cfs)
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Pond 3P: NW POND
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Inflow Area=5.830 ac
Peak Elev=894.01'

Storage=89 cf

0.06 cfs

0.06 cfs
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Time span=5.00-120.00 hrs, dt=0.01 hrs, 11501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=12,000 sf   100.00% Impervious   Runoff Depth>3.90"Subcatchment 5S: DIRECT
   Flow Length=400'   Slope=0.0050 '/'   Tc=6.3 min   CN=98   Runoff=1.65 cfs  0.090 af

Runoff Area=2.400 ac   20.00% Impervious   Runoff Depth=0.45"Subcatchment NE: PROPOSED
   Flow Length=200'   Slope=0.0500 '/'   Tc=12.6 min   CN=51   Runoff=0.88 cfs  0.091 af

Runoff Area=5.830 ac   20.00% Impervious   Runoff Depth=0.45"Subcatchment NW: PROPOSED
   Flow Length=400'   Tc=22.8 min   CN=51   Runoff=1.44 cfs  0.221 af

Runoff Area=2.530 ac   30.00% Impervious   Runoff Depth=0.73"Subcatchment SE: SE AREA
   Flow Length=200'   Slope=0.0500 '/'   Tc=12.6 min   CN=57   Runoff=2.09 cfs  0.154 af

Peak Elev=884.21'  Storage=1,125 cf   Inflow=0.88 cfs  0.091 afPond 1P: NE POND
   Outflow=0.10 cfs  0.091 af

Peak Elev=884.48'  Storage=2,898 cf   Inflow=2.09 cfs  0.154 afPond 2P: SE POND
   Outflow=0.12 cfs  0.154 af

Peak Elev=894.46'  Storage=3,745 cf   Inflow=1.44 cfs  0.221 afPond 3P: NW POND
   Outflow=0.16 cfs  0.221 af

Total Runoff Area = 11.035 ac   Runoff Volume = 0.555 af   Average Runoff Depth = 0.60"
75.71% Pervious = 8.355 ac     24.29% Impervious = 2.680 ac
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Summary for Subcatchment 5S: DIRECT

Runoff = 1.65 cfs @ 11.97 hrs,  Volume= 0.090 af,  Depth> 3.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 YEAR Rainfall=4.25"

Area (sf) CN Description
12,000 98 Paved parking, HSG A
12,000 100.00% Impervious Area

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

6.3 400 0.0050 1.06 Shallow Concentrated Flow, DITCH GRASSED
Grassed Waterway   Kv= 15.0 fps

Subcatchment 5S: DIRECT

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 YEAR Rainfall=4.25"
Runoff Area=12,000 sf

Runoff Volume=0.090 af
Runoff Depth>3.90"

Flow Length=400'
Slope=0.0050 '/'

Tc=6.3 min
CN=98

1.65 cfs
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Summary for Subcatchment NE: PROPOSED

Runoff = 0.88 cfs @ 12.09 hrs,  Volume= 0.091 af,  Depth= 0.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 YEAR Rainfall=4.25"

Area (ac) CN Description
2.400 51 1 acre lots, 20% imp, HSG A
1.920 80.00% Pervious Area
0.480 20.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 200 0.0500 0.26 Sheet Flow, Sheet Flow

Grass: Short   n= 0.150   P2= 2.80"

Subcatchment NE: PROPOSED

Runoff
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Type II 24-hr
10 YEAR Rainfall=4.25"

Runoff Area=2.400 ac
Runoff Volume=0.091 af

Runoff Depth=0.45"
Flow Length=200'

Slope=0.0500 '/'
Tc=12.6 min

CN=51

0.88 cfs
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Summary for Subcatchment NW: PROPOSED

Runoff = 1.44 cfs @ 12.24 hrs,  Volume= 0.221 af,  Depth= 0.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 YEAR Rainfall=4.25"

Area (ac) CN Description
5.830 51 1 acre lots, 20% imp, HSG A
4.664 80.00% Pervious Area
1.166 20.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 200 0.0150 0.16 Sheet Flow, Sheet Flow

Grass: Short   n= 0.150   P2= 2.80"
2.3 200 0.0050 1.44 Shallow Concentrated Flow, CONCENTRATED

Paved   Kv= 20.3 fps
22.8 400 Total

Subcatchment NW: PROPOSED

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 YEAR Rainfall=4.25"

Runoff Area=5.830 ac
Runoff Volume=0.221 af

Runoff Depth=0.45"
Flow Length=400'

Tc=22.8 min
CN=51

1.44 cfs
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Summary for Subcatchment SE: SE AREA

Runoff = 2.09 cfs @ 12.07 hrs,  Volume= 0.154 af,  Depth= 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Type II 24-hr  10 YEAR Rainfall=4.25"

Area (ac) CN Description
2.530 57 1/3 acre lots, 30% imp, HSG A
1.771 70.00% Pervious Area
0.759 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 200 0.0500 0.26 Sheet Flow, Sheet Flow

Grass: Short   n= 0.150   P2= 2.80"

Subcatchment SE: SE AREA

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 YEAR Rainfall=4.25"

Runoff Area=2.530 ac
Runoff Volume=0.154 af

Runoff Depth=0.73"
Flow Length=200'

Slope=0.0500 '/'
Tc=12.6 min

CN=57

2.09 cfs
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Summary for Pond 1P: NE POND

Inflow Area = 2.400 ac, 20.00% Impervious,  Inflow Depth = 0.45"    for  10 YEAR event
Inflow = 0.88 cfs @ 12.09 hrs,  Volume= 0.091 af
Outflow = 0.10 cfs @ 14.22 hrs,  Volume= 0.091 af,  Atten= 89%,  Lag= 127.6 min
Discarded = 0.10 cfs @ 14.22 hrs,  Volume= 0.091 af

Routing by Stor-Ind method, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 884.21' @ 14.22 hrs   Surf.Area= 5,387 sf   Storage= 1,125 cf

Plug-Flow detention time= 120.4 min calculated for 0.091 af (100% of inflow)
Center-of-Mass det. time= 120.4 min ( 1,058.8 - 938.4 )

Volume Invert Avail.Storage Storage Description
#1 884.00' 21,286 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

884.00 5,118 0 0
885.00 6,374 5,746 5,746
886.00 7,720 7,047 12,793
887.00 9,265 8,493 21,286

Device Routing     Invert Outlet Devices
#1 Discarded 884.00' 0.800 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.10 cfs @ 14.22 hrs  HW=884.21'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.10 cfs)
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Pond 1P: NE POND
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Inflow Area=2.400 ac
Peak Elev=884.21'
Storage=1,125 cf

0.88 cfs

0.10 cfs
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Summary for Pond 2P: SE POND

Inflow Area = 2.530 ac, 30.00% Impervious,  Inflow Depth = 0.73"    for  10 YEAR event
Inflow = 2.09 cfs @ 12.07 hrs,  Volume= 0.154 af
Outflow = 0.12 cfs @ 15.55 hrs,  Volume= 0.154 af,  Atten= 94%,  Lag= 208.4 min
Discarded = 0.12 cfs @ 15.55 hrs,  Volume= 0.154 af

Routing by Stor-Ind method, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 884.48' @ 15.55 hrs   Surf.Area= 6,382 sf   Storage= 2,898 cf

Plug-Flow detention time= 291.2 min calculated for 0.154 af (100% of inflow)
Center-of-Mass det. time= 291.2 min ( 1,196.0 - 904.8 )

Volume Invert Avail.Storage Storage Description
#1 884.00' 23,064 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

884.00 5,815 0 0
885.00 7,008 6,412 6,412
886.00 8,301 7,655 14,066
887.00 9,695 8,998 23,064

Device Routing     Invert Outlet Devices
#1 Discarded 884.00' 0.800 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.12 cfs @ 15.55 hrs  HW=884.48'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.12 cfs)
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Pond 2P: SE POND
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Inflow Area=2.530 ac
Peak Elev=884.48'
Storage=2,898 cf

2.09 cfs

0.12 cfs
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Summary for Pond 3P: NW POND

Inflow Area = 5.830 ac, 20.00% Impervious,  Inflow Depth = 0.45"    for  10 YEAR event
Inflow = 1.44 cfs @ 12.24 hrs,  Volume= 0.221 af
Outflow = 0.16 cfs @ 17.22 hrs,  Volume= 0.221 af,  Atten= 89%,  Lag= 298.8 min
Discarded = 0.16 cfs @ 17.22 hrs,  Volume= 0.221 af

Routing by Stor-Ind method, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 894.46' @ 17.22 hrs   Surf.Area= 8,509 sf   Storage= 3,745 cf

Plug-Flow detention time= 291.3 min calculated for 0.221 af (100% of inflow)
Center-of-Mass det. time= 291.3 min ( 1,239.1 - 947.9 )

Volume Invert Avail.Storage Storage Description
#1 894.00' 30,265 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

894.00 7,853 0 0
895.00 9,287 8,570 8,570
897.00 12,408 21,695 30,265

Device Routing     Invert Outlet Devices
#1 Discarded 894.00' 0.800 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.16 cfs @ 17.22 hrs  HW=894.46'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.16 cfs)
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Pond 3P: NW POND

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=5.830 ac
Peak Elev=894.46'
Storage=3,745 cf

1.44 cfs

0.16 cfs
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Time span=5.00-120.00 hrs, dt=0.01 hrs, 11501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=12,000 sf   100.00% Impervious   Runoff Depth>6.56"Subcatchment 5S: DIRECT
   Flow Length=400'   Slope=0.0050 '/'   Tc=6.3 min   CN=98   Runoff=2.75 cfs  0.151 af

Runoff Area=2.400 ac   20.00% Impervious   Runoff Depth=1.79"Subcatchment NE: PROPOSED
   Flow Length=200'   Slope=0.0500 '/'   Tc=12.6 min   CN=51   Runoff=5.58 cfs  0.358 af

Runoff Area=5.830 ac   20.00% Impervious   Runoff Depth=1.79"Subcatchment NW: PROPOSED
   Flow Length=400'   Tc=22.8 min   CN=51   Runoff=9.50 cfs  0.870 af

Runoff Area=2.530 ac   30.00% Impervious   Runoff Depth=2.35"Subcatchment SE: SE AREA
   Flow Length=200'   Slope=0.0500 '/'   Tc=12.6 min   CN=57   Runoff=8.14 cfs  0.496 af

Peak Elev=885.63'  Storage=10,024 cf   Inflow=5.58 cfs  0.358 afPond 1P: NE POND
   Outflow=0.13 cfs  0.358 af

Peak Elev=886.10'  Storage=14,864 cf   Inflow=8.14 cfs  0.496 afPond 2P: SE POND
   Outflow=0.16 cfs  0.496 af

Peak Elev=896.83'  Storage=28,186 cf   Inflow=9.50 cfs  0.870 afPond 3P: NW POND
   Outflow=0.22 cfs  0.870 af

Total Runoff Area = 11.035 ac   Runoff Volume = 1.875 af   Average Runoff Depth = 2.04"
75.71% Pervious = 8.355 ac     24.29% Impervious = 2.680 ac
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Summary for Subcatchment 5S: DIRECT

Runoff = 2.75 cfs @ 11.97 hrs,  Volume= 0.151 af,  Depth> 6.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 YEAR Rainfall=7.06"

Area (sf) CN Description
12,000 98 Paved parking, HSG A
12,000 100.00% Impervious Area

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

6.3 400 0.0050 1.06 Shallow Concentrated Flow, DITCH GRASSED
Grassed Waterway   Kv= 15.0 fps

Subcatchment 5S: DIRECT

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 YEAR Rainfall=7.06"

Runoff Area=12,000 sf
Runoff Volume=0.151 af

Runoff Depth>6.56"
Flow Length=400'

Slope=0.0050 '/'
Tc=6.3 min

CN=98

2.75 cfs
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Summary for Subcatchment NE: PROPOSED

Runoff = 5.58 cfs @ 12.06 hrs,  Volume= 0.358 af,  Depth= 1.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 YEAR Rainfall=7.06"

Area (ac) CN Description
2.400 51 1 acre lots, 20% imp, HSG A
1.920 80.00% Pervious Area
0.480 20.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 200 0.0500 0.26 Sheet Flow, Sheet Flow

Grass: Short   n= 0.150   P2= 2.80"

Subcatchment NE: PROPOSED

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 YEAR Rainfall=7.06"

Runoff Area=2.400 ac
Runoff Volume=0.358 af

Runoff Depth=1.79"
Flow Length=200'

Slope=0.0500 '/'
Tc=12.6 min

CN=51

5.58 cfs
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Summary for Subcatchment NW: PROPOSED

Runoff = 9.50 cfs @ 12.18 hrs,  Volume= 0.870 af,  Depth= 1.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 YEAR Rainfall=7.06"

Area (ac) CN Description
5.830 51 1 acre lots, 20% imp, HSG A
4.664 80.00% Pervious Area
1.166 20.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 200 0.0150 0.16 Sheet Flow, Sheet Flow

Grass: Short   n= 0.150   P2= 2.80"
2.3 200 0.0050 1.44 Shallow Concentrated Flow, CONCENTRATED

Paved   Kv= 20.3 fps
22.8 400 Total

Subcatchment NW: PROPOSED

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 YEAR Rainfall=7.06"

Runoff Area=5.830 ac
Runoff Volume=0.870 af

Runoff Depth=1.79"
Flow Length=400'

Tc=22.8 min
CN=51

9.50 cfs
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Summary for Subcatchment SE: SE AREA

Runoff = 8.14 cfs @ 12.05 hrs,  Volume= 0.496 af,  Depth= 2.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Type II 24-hr  100 YEAR Rainfall=7.06"

Area (ac) CN Description
2.530 57 1/3 acre lots, 30% imp, HSG A
1.771 70.00% Pervious Area
0.759 30.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.6 200 0.0500 0.26 Sheet Flow, Sheet Flow

Grass: Short   n= 0.150   P2= 2.80"

Subcatchment SE: SE AREA

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100 YEAR Rainfall=7.06"

Runoff Area=2.530 ac
Runoff Volume=0.496 af

Runoff Depth=2.35"
Flow Length=200'

Slope=0.0500 '/'
Tc=12.6 min

CN=57

8.14 cfs
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Summary for Pond 1P: NE POND

Inflow Area = 2.400 ac, 20.00% Impervious,  Inflow Depth = 1.79"    for  100 YEAR event
Inflow = 5.58 cfs @ 12.06 hrs,  Volume= 0.358 af
Outflow = 0.13 cfs @ 19.73 hrs,  Volume= 0.358 af,  Atten= 98%,  Lag= 460.2 min
Discarded = 0.13 cfs @ 19.73 hrs,  Volume= 0.358 af

Routing by Stor-Ind method, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 885.63' @ 19.73 hrs   Surf.Area= 7,221 sf   Storage= 10,024 cf

Plug-Flow detention time= 858.8 min calculated for 0.358 af (100% of inflow)
Center-of-Mass det. time= 858.9 min ( 1,738.9 - 880.0 )

Volume Invert Avail.Storage Storage Description
#1 884.00' 21,286 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

884.00 5,118 0 0
885.00 6,374 5,746 5,746
886.00 7,720 7,047 12,793
887.00 9,265 8,493 21,286

Device Routing     Invert Outlet Devices
#1 Discarded 884.00' 0.800 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.13 cfs @ 19.73 hrs  HW=885.63'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.13 cfs)
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Pond 1P: NE POND

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=2.400 ac
Peak Elev=885.63'
Storage=10,024 cf

5.58 cfs

0.13 cfs

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


Type II 24-hr  100 YEAR Rainfall=7.06"COVENANT MEADOWS A
  Printed  5/3/2017Prepared by ROSHELL ENGINEERING

Page 34HydroCAD® 10.00-15  s/n 01744  © 2015 HydroCAD Software Solutions LLC

Summary for Pond 2P: SE POND

Inflow Area = 2.530 ac, 30.00% Impervious,  Inflow Depth = 2.35"    for  100 YEAR event
Inflow = 8.14 cfs @ 12.05 hrs,  Volume= 0.496 af
Outflow = 0.16 cfs @ 20.05 hrs,  Volume= 0.496 af,  Atten= 98%,  Lag= 480.1 min
Discarded = 0.16 cfs @ 20.05 hrs,  Volume= 0.496 af

Routing by Stor-Ind method, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 886.10' @ 20.05 hrs   Surf.Area= 8,434 sf   Storage= 14,864 cf

Plug-Flow detention time= 1,063.2 min calculated for 0.496 af (100% of inflow)
Center-of-Mass det. time= 1,063.3 min ( 1,926.4 - 863.1 )

Volume Invert Avail.Storage Storage Description
#1 884.00' 23,064 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

884.00 5,815 0 0
885.00 7,008 6,412 6,412
886.00 8,301 7,655 14,066
887.00 9,695 8,998 23,064

Device Routing     Invert Outlet Devices
#1 Discarded 884.00' 0.800 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.16 cfs @ 20.05 hrs  HW=886.10'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.16 cfs)
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Pond 2P: SE POND
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Inflow Area=2.530 ac
Peak Elev=886.10'
Storage=14,864 cf

8.14 cfs

0.16 cfs
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Summary for Pond 3P: NW POND

Inflow Area = 5.830 ac, 20.00% Impervious,  Inflow Depth = 1.79"    for  100 YEAR event
Inflow = 9.50 cfs @ 12.18 hrs,  Volume= 0.870 af
Outflow = 0.22 cfs @ 24.20 hrs,  Volume= 0.870 af,  Atten= 98%,  Lag= 720.7 min
Discarded = 0.22 cfs @ 24.20 hrs,  Volume= 0.870 af

Routing by Stor-Ind method, Time Span= 5.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 896.83' @ 24.20 hrs   Surf.Area= 12,144 sf   Storage= 28,186 cf

Plug-Flow detention time= 1,359.3 min calculated for 0.870 af (100% of inflow)
Center-of-Mass det. time= 1,359.4 min ( 2,248.8 - 889.4 )

Volume Invert Avail.Storage Storage Description
#1 894.00' 30,265 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

894.00 7,853 0 0
895.00 9,287 8,570 8,570
897.00 12,408 21,695 30,265

Device Routing     Invert Outlet Devices
#1 Discarded 894.00' 0.800 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.22 cfs @ 24.20 hrs  HW=896.83'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.22 cfs)
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Pond 3P: NW POND

Inflow
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Inflow Area=5.830 ac
Peak Elev=896.83'
Storage=28,186 cf

9.50 cfs

0.22 cfs
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