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Executive Summary 
 
Stormwater management has been developed in accordance with Chapter 6, 
Article B of the Scott County Zoning Ordinance.  In accordance with the 
ordinance, Pre-Settlement conditions are modeled with a curve number of 30 for 
type ‘A’ soils (see attached Pre-Settlement Drainage Areas Map for area 
locations).  Due to the fact that most of the soils on the site are type ‘A’, pre-
settlement conditions indicate no runoff for the 2 yr. 24 hr. rainfall event and very 
little runoff for the 10 yr. 24 hr. rainfall event. 
 
Scott County and Scott Land Company’s Resource Management Plan has been 
previously approved by Scott County.  No changes have been made to this plan.  
Approved stormwater management for these properties has been designed for 
full build out conditions, assuming a future industrial use with 75% impervious 
area.  Stormwater runoff from these properties will be treated in the approved 
stormwater management basins and discharged offsite.  No industrial site 
stormwater created from these 2 parcels will be discharged to the groundwater 
lake created from the sandstone mining.   
 
The end use condition of the Q-Prime property will be open space.  Native 
vegetation will be used in the reclamation of this property.  Type A soils will be 
converted to Type B soils due to compaction and backfilling during reclamation.  
The end use is open space with a groundwater lake and future frontage road.  
The future frontage road will create an area of approximately 6 acres of 
impervious area.  At the time of construction of the proposed road and 
stormwater management will be designed in accordance with County 
requirements.  
 
In the event that this area is to be developed in the future, stormwater 
management will be designed in accordance with Scott County requirements.  
This would involve the addition of stormwater management ponds and infiltration 
areas to control rate, volume and treat water quality.  These ponds would 
discharge off-site, not into the groundwater lake.  
 
To meet the Scott County Zoning Ordinance requirements, all stormwater runoff 
from the end use conditions for the 2 yr. 24 hr. rain event will be contained on 
site.  Stormwater from a large portion of the site will drain to a created lake in the 
center of the site.  The proposed lake will be a land locked basin able to contain 
two 100-YR, 24 hour back to back storm events.  A small area of the site on the 
southwest side will drain offsite, however this area will not be disturbed from 
mining and will remain in its existing condition. Stormwater will be rate controlled 
in the lake for the 10 and 100 yr. 24 hr. rainfall events to meet pre-settlement 
runoff rates.  See attached End Use Concept Map for area locations. 
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In the End Use Condition, an open space use, 6.09 acres of the site is modeled 
as impervious (CN=98) to account for the future frontage road.  The remainder of 
the site is modeled as pervious with type ‘B’ soils (CN=61).  The lake is modeled 
as an impervious condition (CN=100).  Area 2 is to remain undisturbed in the pre-
settlement condition.  Area 2 has been modeled as type ’A’ soils (CN=30). 
 
Under the end use condition with a starting water level of 719.00, the future lake 
is predicted to bounce 0.90 feet during a 100-year storm event, 1.19 feet during 
the 10-day snowmelt event, and 2.38 feet during a 100-year back-to-back storm.  
 
In the event that the ultimate end use changes in the future from open space 
conditions, stormwater management facilities will be re-designed at that future 
date based on the proposed development and stormwater management 
regulations in effect at that time.   
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Pre-Settlement Conditions 
 
The drainage areas for the pre-settlement condition are based on current 
topography as well as the USGS Quad Map (Figure 2).  The quadrangle map 
shows that in the pre-settlement condition, the drainage divide for the site, prior 
to mining, continues south through the site to the southern edge of the property. 
 
Area* Impervious (ac) Pervious (ac) Total (ac) CN** Soil Type*** Tc**** 

1 0 60.1 60.1 30 ‘A’ 44.3 min.
2 0 51.5 51.5 30 ‘A’ 63.0 min.

 
*See Pre-Settlement Drainage Areas Map for area locations 
**Curve numbers based on Pre-settlement Conditions for Soil Group ‘A’ 
***See Figure 14 – Soils Map for soil type details 
****See HydroCAD report for time of concentration details 
 
 
Rainfall Events* 
 

Rainfall Event Rainfall Depth 
2 year 24 hour storm 2.8 inches 
10 year 24 hour storm 4.2 inches 
100 year 24 hour storm 6.0 inches 

 
*Rainfall Events based on Scott County Stormwater Management Requirements 
 
 
Pre-Settlement Runoff Rate 
 

Rainfall Event 1 2 Total 
2-YR, 24 HR 0.01 cfs 0.00 cfs 0.01 cfs 
10-YR, 24 HR 1.01 cfs 0.28 cfs 1.29 cfs 

100-YR, 24 HR 12.60 cfs 4.05 cfs 16.65 cfs 
 
 
Pre-Settlement Runoff Volume 
 

Rainfall Event 1 2 Total 
2-YR (cfs) 0.001 af 0.00 af 0.001 af 
10-YR (cfs) 0.679 af 0.218 af 0.897 af 

100-YR (cfs) 3.080 af 1.687 af 4.767 af 
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End Use Conditions 
 

Area* Impervious(ac) Pervious (ac) NWL (ac) Total (ac) CN** Soil Type*** Tc**** 
1 6.09 76.81 35.7 118.6 75 ‘B’ 30 min. 
2 0 4.48 0 4.48 30 ‘A’ 20 min. 

 
*See End Use Concept Map for drainage area locations 
** Curve number based on composite curve number from HydroCAD.  A CN of 
30 was used for Area 2 because it will remain undisturbed in the Pre-Settlement 
Condition. 
***See Figure 14 – Soils Map for soil type details 
****Time of concentration is assumed 
 
 
Rainfall Events* 
 

Rainfall Event Rainfall Depth 
2 year 24 hour storm 2.8 inches 
10 year 24 hour storm 4.2 inches 
100 year 24 hour storm 6.0 inches 

 
*Rainfall Events based on Scott County Stormwater Management Requirements 
 
 
End Use Runoff Rate 
 

Rainfall Event 1 2 Total 
2-YR, 24 HR 0.00 cfs 0.00 cfs 0.00 cfs 
10-YR, 24 HR 0.00 cfs 0.00 cfs 0.00 cfs 

100-YR, 24 HR 0.00 cfs 0.03 cfs 0.03 cfs 
100-YR, 24 HR 
Back to Back 0.00 cfs N/A 

 
0.00 cfs 

 
 
End Use Runoff Volume 
 

 Rainfall Event 1 2 Total 
2-YR (cfs) 0.00 af 0.00 af 0.00 af 
10-YR (cfs) 0.00 af 0.00 af 0.00 af 

100-YR (cfs) 0.00 af 0.027 af 0.027 af 
100-YR, 24 HR 
Back to Back 0.00 af N/A 0.00 af 
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Lake Information 
 
1. End Use Condition Under Normal Conditions (719 Starting Water Level):  

The proposed lake is a land-locked basin.  100-YR back to back storm 
events have been modeled to assure no overflow.  See the attached 
HydroCAD output for more details.  An Emergency overflow will be 
constructed to allow future building pad construction above the overflow 
elevations. 

 
 NWL = 719.00 
 2-YR HWL = 719.23 
 10-YR HWL = 719.50 
 100-YR HWL = 719.90 
 10-Day Snowmelt = 720.19 
 100-YR Back to Back HWL = 721.38 

 
 
2. End Use Condition With River at Flood Stage (725 Starting Water Level):  

In addition to the proposed lake levels under normal conditions, a worst 
case analysis was performed assuming a water level of 725 feet above 
mean sea level, corresponding to the 100 yr flood elevation of the 
Minnesota River. 

 
 Starting Water Level = 725.00 
 2-YR HWL = 725.21 
 10-YR HWL = 725.45 
 100-YR HWL = 725.82 
 10-Day Snowmelt = 726.07 
 100-YR Back to Back HWL = 727.16 
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Drainage Diagram for Pre-Settlement
Prepared by Sunde Engineering, PLLC.,  Printed 8/4/2011

HydroCAD® 9.00  s/n 03306  © 2009 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type II 24-hr 2 yr  Rainfall=2.80"Pre-Settlement
  Printed  8/4/2011Prepared by Sunde Engineering, PLLC.

Page 2HydroCAD® 9.00  s/n 03306  © 2009 HydroCAD Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=60.100 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 1S: 
   Flow Length=1,364'   Tc=44.3 min   CN=42   Runoff=0.01 cfs  0.001 af

Runoff Area=51.500 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 2S: 
   Flow Length=1,157'   Tc=63.0 min   CN=38   Runoff=0.00 cfs  0.000 af

Total Runoff Area = 111.600 ac   Runoff Volume = 0.001 af   Average Runoff Depth = 0.00"
100.00% Pervious = 111.600 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: 

Runoff = 0.01 cfs @ 24.30 hrs,  Volume= 0.001 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr 2 yr  Rainfall=2.80"

Area (ac) CN Description
* 43.400 30 Type A
* 13.200 77 Type D
* 3.500 55 Type B

60.100 42 Weighted Average
60.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
29.7 300 0.0100 0.17 Sheet Flow, 

Range   n= 0.130   P2= 2.80"
14.6 1,064 0.0300 1.21 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
44.3 1,364 Total

Summary for Subcatchment 2S: 

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr 2 yr  Rainfall=2.80"

Area (ac) CN Description
* 42.200 30 Type A
* 8.900 77 Type D
* 0.400 55 Type B

51.500 38 Weighted Average
51.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
46.3 300 0.0033 0.11 Sheet Flow, 

Range   n= 0.130   P2= 2.80"
16.7 857 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
63.0 1,157 Total
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=60.100 ac   0.00% Impervious   Runoff Depth=0.14"Subcatchment 1S: 
   Flow Length=1,364'   Tc=44.3 min   CN=42   Runoff=1.01 cfs  0.679 af

Runoff Area=51.500 ac   0.00% Impervious   Runoff Depth=0.05"Subcatchment 2S: 
   Flow Length=1,157'   Tc=63.0 min   CN=38   Runoff=0.28 cfs  0.218 af

Total Runoff Area = 111.600 ac   Runoff Volume = 0.898 af   Average Runoff Depth = 0.10"
100.00% Pervious = 111.600 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: 

Runoff = 1.01 cfs @ 13.64 hrs,  Volume= 0.679 af,  Depth= 0.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr 10 yr  Rainfall=4.20"

Area (ac) CN Description
* 43.400 30 Type A
* 13.200 77 Type D
* 3.500 55 Type B

60.100 42 Weighted Average
60.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
29.7 300 0.0100 0.17 Sheet Flow, 

Range   n= 0.130   P2= 2.80"
14.6 1,064 0.0300 1.21 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
44.3 1,364 Total

Summary for Subcatchment 2S: 

Runoff = 0.28 cfs @ 18.55 hrs,  Volume= 0.218 af,  Depth= 0.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr 10 yr  Rainfall=4.20"

Area (ac) CN Description
* 42.200 30 Type A
* 8.900 77 Type D
* 0.400 55 Type B

51.500 38 Weighted Average
51.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
46.3 300 0.0033 0.11 Sheet Flow, 

Range   n= 0.130   P2= 2.80"
16.7 857 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
63.0 1,157 Total
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=60.100 ac   0.00% Impervious   Runoff Depth=0.62"Subcatchment 1S: 
   Flow Length=1,364'   Tc=44.3 min   CN=42   Runoff=12.60 cfs  3.080 af

Runoff Area=51.500 ac   0.00% Impervious   Runoff Depth=0.39"Subcatchment 2S: 
   Flow Length=1,157'   Tc=63.0 min   CN=38   Runoff=4.05 cfs  1.687 af

Total Runoff Area = 111.600 ac   Runoff Volume = 4.768 af   Average Runoff Depth = 0.51"
100.00% Pervious = 111.600 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: 

Runoff = 12.60 cfs @ 12.59 hrs,  Volume= 3.080 af,  Depth= 0.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr 100 yr  Rainfall=6.00"

Area (ac) CN Description
* 43.400 30 Type A
* 13.200 77 Type D
* 3.500 55 Type B

60.100 42 Weighted Average
60.100 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
29.7 300 0.0100 0.17 Sheet Flow, 

Range   n= 0.130   P2= 2.80"
14.6 1,064 0.0300 1.21 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
44.3 1,364 Total

Summary for Subcatchment 2S: 

Runoff = 4.05 cfs @ 13.06 hrs,  Volume= 1.687 af,  Depth= 0.39"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr 100 yr  Rainfall=6.00"

Area (ac) CN Description
* 42.200 30 Type A
* 8.900 77 Type D
* 0.400 55 Type B

51.500 38 Weighted Average
51.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
46.3 300 0.0033 0.11 Sheet Flow, 

Range   n= 0.130   P2= 2.80"
16.7 857 0.0150 0.86 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
63.0 1,157 Total



Soils Map
(From Natural Resources Conservation

Service's Web Soil Survey 2.0; Nov. 7, 2008)

SITE SOILS:
AaA ALLUVIAL LAND, 0 TO 2% SLOPES
Cc COMFREY SILTY CLAY LOAM
Dd DORCHESTER SILTY CLAY LOAM
EaA ESTHERVILLE LOAM AND SANDY LOAM, 0 TO 2%

SLOPES
EaC ESTHERVILLE LOAM AND SANDY LOAM, 6 TO 12%

SLOPES

Gp PITS, GRAVEL
HdA SPARTA FINE SAND, 0 TO 2% SLOPES
HdB SPARTA FINE SAND, 2 TO 6% SLOPES
HdB2 SPARTA FINE SAND, 2 TO 6% SLOPES
HdC SPARTA FINE SAND, 6 TO 12% SLOPES
Sa SANDSTONE OUTCROPS

Engineering, PLLC.

CONSULTING CIVIL ENGINEERS
10830 NESBITT AVENUE SOUTH

BLOOMINGTON, MINNESOTA  55437
(952) 881-3344  TELEPHONE

(952) 881-1913  FAX
www.sundecivil.com
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Drainage Diagram for End Use (719 Starting Water Level)
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Time span=0.00-240.00 hrs, dt=0.05 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=118.600 ac   35.24% Impervious   Runoff Depth=0.83"Subcatchment 1: To Lake
   Tc=30.0 min   CN=75   Runoff=77.95 cfs  8.228 af

Runoff Area=4.480 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 2: Drains to Southwest
   Tc=20.0 min   CN=30   Runoff=0.00 cfs  0.000 af

Peak Elev=719.23'  Storage=358,407 cf   Inflow=77.95 cfs  8.228 afPond 1P: Lake
   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 123.080 ac   Runoff Volume = 8.228 af   Average Runoff Depth = 0.80"
66.05% Pervious = 81.290 ac     33.95% Impervious = 41.790 ac
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Summary for Subcatchment 1: To Lake

Runoff = 77.95 cfs @ 12.27 hrs,  Volume= 8.228 af,  Depth= 0.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
Type II 24-hr 2 yr  Rainfall=2.80"

Area (ac) CN Description
* 6.090 98 Future Frontage Road
* 35.700 100 Lake NWL
* 76.810 61 Open Space - Type B Soils

118.600 75 Weighted Average
76.810 64.76% Pervious Area
41.790 35.24% Impervious Area

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

Summary for Subcatchment 2: Drains to Southwest

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
Type II 24-hr 2 yr  Rainfall=2.80"

Area (ac) CN Description
* 4.480 30 Undisturbed Soils

4.480 100.00% Pervious Area

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

Summary for Pond 1P: Lake

Inflow Area = 118.600 ac, 35.24% Impervious,  Inflow Depth = 0.83"    for  2 yr event
Inflow = 77.95 cfs @ 12.27 hrs,  Volume= 8.228 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 719.23' @ 25.70 hrs   Surf.Area= 1,557,591 sf   Storage= 358,407 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 719.00' 8,096,357 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

719.00 1,551,373 0 0
720.00 1,578,343 1,564,858 1,564,858
721.00 1,605,471 1,591,907 3,156,765
722.00 1,632,756 1,619,114 4,775,879
723.00 1,660,200 1,646,478 6,422,357
724.00 1,687,801 1,674,001 8,096,357
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Time span=0.00-240.00 hrs, dt=0.05 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=118.600 ac   35.24% Impervious   Runoff Depth>4.32"Subcatchment 1: To Lake
   Tc=30.0 min   CN=75   Runoff=11.78 cfs  42.708 af

Runoff Area=4.480 ac   0.00% Impervious   Runoff Depth>0.25"Subcatchment 2: Drains to Southwest
   Tc=20.0 min   CN=30   Runoff=0.01 cfs  0.092 af

Peak Elev=720.19'  Storage=1,860,256 cf   Inflow=11.78 cfs  42.708 afPond 1P: Lake
   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 123.080 ac   Runoff Volume = 42.801 af   Average Runoff Depth = 4.17"
66.05% Pervious = 81.290 ac     33.95% Impervious = 41.790 ac
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Summary for Subcatchment 1: To Lake

Runoff = 11.78 cfs @ 97.70 hrs,  Volume= 42.708 af,  Depth> 4.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
snow unit hyetograph 7.2" Snowmelt  Rainfall=7.20"

Area (ac) CN Description
* 6.090 98 Future Frontage Road
* 35.700 100 Lake NWL
* 76.810 61 Open Space - Type B Soils

118.600 75 Weighted Average
76.810 64.76% Pervious Area
41.790 35.24% Impervious Area

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

Summary for Subcatchment 2: Drains to Southwest

Runoff = 0.01 cfs @ 220.32 hrs,  Volume= 0.092 af,  Depth> 0.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
snow unit hyetograph 7.2" Snowmelt  Rainfall=7.20"

Area (ac) CN Description
* 4.480 30 Undisturbed Soils

4.480 100.00% Pervious Area

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

Summary for Pond 1P: Lake

Inflow Area = 118.600 ac, 35.24% Impervious,  Inflow Depth > 4.32"    for  7.2" Snowmelt event
Inflow = 11.78 cfs @ 97.70 hrs,  Volume= 42.708 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 720.19' @ 240.00 hrs   Surf.Area= 1,583,412 sf   Storage= 1,860,256 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 719.00' 8,096,357 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

719.00 1,551,373 0 0
720.00 1,578,343 1,564,858 1,564,858
721.00 1,605,471 1,591,907 3,156,765
722.00 1,632,756 1,619,114 4,775,879
723.00 1,660,200 1,646,478 6,422,357
724.00 1,687,801 1,674,001 8,096,357



Type II 24-hr 10 yr  Rainfall=4.20"End Use (719 Starting Water Level)
  Printed  8/24/2011Prepared by Sunde Engineering, PLLC.
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Time span=0.00-240.00 hrs, dt=0.05 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=118.600 ac   35.24% Impervious   Runoff Depth=1.82"Subcatchment 1: To Lake
   Tc=30.0 min   CN=75   Runoff=183.00 cfs  17.969 af

Runoff Area=4.480 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 2: Drains to Southwest
   Tc=20.0 min   CN=30   Runoff=0.00 cfs  0.000 af

Peak Elev=719.50'  Storage=782,733 cf   Inflow=183.00 cfs  17.969 afPond 1P: Lake
   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 123.080 ac   Runoff Volume = 17.969 af   Average Runoff Depth = 1.75"
66.05% Pervious = 81.290 ac     33.95% Impervious = 41.790 ac



Type II 24-hr 10 yr  Rainfall=4.20"End Use (719 Starting Water Level)
  Printed  8/24/2011Prepared by Sunde Engineering, PLLC.
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Summary for Subcatchment 1: To Lake

Runoff = 183.00 cfs @ 12.25 hrs,  Volume= 17.969 af,  Depth= 1.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
Type II 24-hr 10 yr  Rainfall=4.20"

Area (ac) CN Description
* 6.090 98 Future Frontage Road
* 35.700 100 Lake NWL
* 76.810 61 Open Space - Type B Soils

118.600 75 Weighted Average
76.810 64.76% Pervious Area
41.790 35.24% Impervious Area

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

Summary for Subcatchment 2: Drains to Southwest

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
Type II 24-hr 10 yr  Rainfall=4.20"

Area (ac) CN Description
* 4.480 30 Undisturbed Soils

4.480 100.00% Pervious Area

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

Summary for Pond 1P: Lake

Inflow Area = 118.600 ac, 35.24% Impervious,  Inflow Depth = 1.82"    for  10 yr event
Inflow = 183.00 cfs @ 12.25 hrs,  Volume= 17.969 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 719.50' @ 25.70 hrs   Surf.Area= 1,564,921 sf   Storage= 782,733 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 719.00' 8,096,357 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

719.00 1,551,373 0 0
720.00 1,578,343 1,564,858 1,564,858
721.00 1,605,471 1,591,907 3,156,765
722.00 1,632,756 1,619,114 4,775,879
723.00 1,660,200 1,646,478 6,422,357
724.00 1,687,801 1,674,001 8,096,357



Type II 24-hr 100 yr  Rainfall=6.00"End Use (719 Starting Water Level)
  Printed  8/24/2011Prepared by Sunde Engineering, PLLC.
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Time span=0.00-240.00 hrs, dt=0.05 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=118.600 ac   35.24% Impervious   Runoff Depth=3.28"Subcatchment 1: To Lake
   Tc=30.0 min   CN=75   Runoff=336.60 cfs  32.438 af

Runoff Area=4.480 ac   0.00% Impervious   Runoff Depth=0.07"Subcatchment 2: Drains to Southwest
   Tc=20.0 min   CN=30   Runoff=0.03 cfs  0.027 af

Peak Elev=719.90'  Storage=1,412,980 cf   Inflow=336.60 cfs  32.438 afPond 1P: Lake
   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 123.080 ac   Runoff Volume = 32.465 af   Average Runoff Depth = 3.17"
66.05% Pervious = 81.290 ac     33.95% Impervious = 41.790 ac



Type II 24-hr 100 yr  Rainfall=6.00"End Use (719 Starting Water Level)
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Summary for Subcatchment 1: To Lake

Runoff = 336.60 cfs @ 12.25 hrs,  Volume= 32.438 af,  Depth= 3.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
Type II 24-hr 100 yr  Rainfall=6.00"

Area (ac) CN Description
* 6.090 98 Future Frontage Road
* 35.700 100 Lake NWL
* 76.810 61 Open Space - Type B Soils

118.600 75 Weighted Average
76.810 64.76% Pervious Area
41.790 35.24% Impervious Area

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

Summary for Subcatchment 2: Drains to Southwest

Runoff = 0.03 cfs @ 17.95 hrs,  Volume= 0.027 af,  Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
Type II 24-hr 100 yr  Rainfall=6.00"

Area (ac) CN Description
* 4.480 30 Undisturbed Soils

4.480 100.00% Pervious Area

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

Summary for Pond 1P: Lake

Inflow Area = 118.600 ac, 35.24% Impervious,  Inflow Depth = 3.28"    for  100 yr event
Inflow = 336.60 cfs @ 12.25 hrs,  Volume= 32.438 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 719.90' @ 25.70 hrs   Surf.Area= 1,575,746 sf   Storage= 1,412,980 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 719.00' 8,096,357 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

719.00 1,551,373 0 0
720.00 1,578,343 1,564,858 1,564,858
721.00 1,605,471 1,591,907 3,156,765
722.00 1,632,756 1,619,114 4,775,879
723.00 1,660,200 1,646,478 6,422,357
724.00 1,687,801 1,674,001 8,096,357



Type II 24-hr 100 yr BTB  Rainfall=6.00" x 2End Use (719 Starting Water Level)
  Printed  8/24/2011Prepared by Sunde Engineering, PLLC.
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Time span=0.00-240.00 hrs, dt=0.05 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=118.600 ac   35.24% Impervious   Runoff Depth=8.76"Subcatchment 1: To Lake
   Tc=30.0 min   CN=75   Runoff=485.95 cfs  86.554 af

Runoff Area=4.480 ac   0.00% Impervious   Runoff Depth=1.75"Subcatchment 2: Drains to Southwest
   Tc=20.0 min   CN=30   Runoff=7.27 cfs  0.655 af

Peak Elev=721.38'  Storage=3,770,286 cf   Inflow=485.95 cfs  86.554 afPond 1P: Lake
   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 123.080 ac   Runoff Volume = 87.209 af   Average Runoff Depth = 8.50"
66.05% Pervious = 81.290 ac     33.95% Impervious = 41.790 ac



1

To Lake

2

Drains to Southwest

1P

Lake

Drainage Diagram for End Use (725 Starting Water Level)
Prepared by Sunde Engineering, PLLC.,  Printed 8/24/2011
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Type II 24-hr 2 yr  Rainfall=2.80"End Use (725 Starting Water Level)
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Time span=0.00-240.00 hrs, dt=0.05 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=118.600 ac   35.24% Impervious   Runoff Depth=0.83"Subcatchment 1: To Lake
   Tc=30.0 min   CN=75   Runoff=77.95 cfs  8.228 af

Runoff Area=4.480 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 2: Drains to Southwest
   Tc=20.0 min   CN=30   Runoff=0.00 cfs  0.000 af

Peak Elev=725.21'  Storage=358,414 cf   Inflow=77.95 cfs  8.228 afPond 1P: Lake
   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 123.080 ac   Runoff Volume = 8.228 af   Average Runoff Depth = 0.80"
66.05% Pervious = 81.290 ac     33.95% Impervious = 41.790 ac



Type II 24-hr 2 yr  Rainfall=2.80"End Use (725 Starting Water Level)
  Printed  8/24/2011Prepared by Sunde Engineering, PLLC.
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Summary for Subcatchment 1: To Lake

Runoff = 77.95 cfs @ 12.27 hrs,  Volume= 8.228 af,  Depth= 0.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
Type II 24-hr 2 yr  Rainfall=2.80"

Area (ac) CN Description
* 6.090 98 Future Frontage Road
* 35.700 100 Lake NWL
* 76.810 61 Open Space - Type B Soils

118.600 75 Weighted Average
76.810 64.76% Pervious Area
41.790 35.24% Impervious Area

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

Summary for Subcatchment 2: Drains to Southwest

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
Type II 24-hr 2 yr  Rainfall=2.80"

Area (ac) CN Description
* 4.480 30 Undisturbed Soils

4.480 100.00% Pervious Area

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

Summary for Pond 1P: Lake

Inflow Area = 118.600 ac, 35.24% Impervious,  Inflow Depth = 0.83"    for  2 yr event
Inflow = 77.95 cfs @ 12.27 hrs,  Volume= 8.228 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 725.21' @ 25.70 hrs   Surf.Area= 1,721,384 sf   Storage= 358,414 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 725.00' 5,453,706 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

725.00 1,715,561 0 0
726.00 1,743,478 1,729,520 1,729,520
727.00 1,771,553 1,757,516 3,487,035
728.00 2,161,788 1,966,671 5,453,706



snow unit hyetograph 7.2" Snowmelt  Rainfall=7.20"End Use (725 Starting Water Level)
  Printed  8/24/2011Prepared by Sunde Engineering, PLLC.
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Time span=0.00-240.00 hrs, dt=0.05 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=118.600 ac   35.24% Impervious   Runoff Depth>4.32"Subcatchment 1: To Lake
   Tc=30.0 min   CN=75   Runoff=11.78 cfs  42.708 af

Runoff Area=4.480 ac   0.00% Impervious   Runoff Depth>0.25"Subcatchment 2: Drains to Southwest
   Tc=20.0 min   CN=30   Runoff=0.01 cfs  0.092 af

Peak Elev=726.07'  Storage=1,860,260 cf   Inflow=11.78 cfs  42.708 afPond 1P: Lake
   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 123.080 ac   Runoff Volume = 42.801 af   Average Runoff Depth = 4.17"
66.05% Pervious = 81.290 ac     33.95% Impervious = 41.790 ac



snow unit hyetograph 7.2" Snowmelt  Rainfall=7.20"End Use (725 Starting Water Level)
  Printed  8/24/2011Prepared by Sunde Engineering, PLLC.
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Summary for Subcatchment 1: To Lake

Runoff = 11.78 cfs @ 97.70 hrs,  Volume= 42.708 af,  Depth> 4.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
snow unit hyetograph 7.2" Snowmelt  Rainfall=7.20"

Area (ac) CN Description
* 6.090 98 Future Frontage Road
* 35.700 100 Lake NWL
* 76.810 61 Open Space - Type B Soils

118.600 75 Weighted Average
76.810 64.76% Pervious Area
41.790 35.24% Impervious Area

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

Summary for Subcatchment 2: Drains to Southwest

Runoff = 0.01 cfs @ 220.32 hrs,  Volume= 0.092 af,  Depth> 0.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
snow unit hyetograph 7.2" Snowmelt  Rainfall=7.20"

Area (ac) CN Description
* 4.480 30 Undisturbed Soils

4.480 100.00% Pervious Area

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

Summary for Pond 1P: Lake

Inflow Area = 118.600 ac, 35.24% Impervious,  Inflow Depth > 4.32"    for  7.2" Snowmelt event
Inflow = 11.78 cfs @ 97.70 hrs,  Volume= 42.708 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 726.07' @ 240.00 hrs   Surf.Area= 1,745,582 sf   Storage= 1,860,260 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 725.00' 5,453,706 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

725.00 1,715,561 0 0
726.00 1,743,478 1,729,520 1,729,520
727.00 1,771,553 1,757,516 3,487,035
728.00 2,161,788 1,966,671 5,453,706



Type II 24-hr 10 yr  Rainfall=4.20"End Use (725 Starting Water Level)
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Time span=0.00-240.00 hrs, dt=0.05 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=118.600 ac   35.24% Impervious   Runoff Depth=1.82"Subcatchment 1: To Lake
   Tc=30.0 min   CN=75   Runoff=183.00 cfs  17.969 af

Runoff Area=4.480 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 2: Drains to Southwest
   Tc=20.0 min   CN=30   Runoff=0.00 cfs  0.000 af

Peak Elev=725.45'  Storage=782,733 cf   Inflow=183.00 cfs  17.969 afPond 1P: Lake
   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 123.080 ac   Runoff Volume = 17.969 af   Average Runoff Depth = 1.75"
66.05% Pervious = 81.290 ac     33.95% Impervious = 41.790 ac
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Summary for Subcatchment 1: To Lake

Runoff = 183.00 cfs @ 12.25 hrs,  Volume= 17.969 af,  Depth= 1.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
Type II 24-hr 10 yr  Rainfall=4.20"

Area (ac) CN Description
* 6.090 98 Future Frontage Road
* 35.700 100 Lake NWL
* 76.810 61 Open Space - Type B Soils

118.600 75 Weighted Average
76.810 64.76% Pervious Area
41.790 35.24% Impervious Area

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

Summary for Subcatchment 2: Drains to Southwest

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
Type II 24-hr 10 yr  Rainfall=4.20"

Area (ac) CN Description
* 4.480 30 Undisturbed Soils

4.480 100.00% Pervious Area

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

Summary for Pond 1P: Lake

Inflow Area = 118.600 ac, 35.24% Impervious,  Inflow Depth = 1.82"    for  10 yr event
Inflow = 183.00 cfs @ 12.25 hrs,  Volume= 17.969 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 725.45' @ 25.70 hrs   Surf.Area= 1,728,251 sf   Storage= 782,733 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 725.00' 5,453,706 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

725.00 1,715,561 0 0
726.00 1,743,478 1,729,520 1,729,520
727.00 1,771,553 1,757,516 3,487,035
728.00 2,161,788 1,966,671 5,453,706



Type II 24-hr 100 yr  Rainfall=6.00"End Use (725 Starting Water Level)
  Printed  8/24/2011Prepared by Sunde Engineering, PLLC.
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Time span=0.00-240.00 hrs, dt=0.05 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=118.600 ac   35.24% Impervious   Runoff Depth=3.28"Subcatchment 1: To Lake
   Tc=30.0 min   CN=75   Runoff=336.60 cfs  32.438 af

Runoff Area=4.480 ac   0.00% Impervious   Runoff Depth=0.07"Subcatchment 2: Drains to Southwest
   Tc=20.0 min   CN=30   Runoff=0.03 cfs  0.027 af

Peak Elev=725.82'  Storage=1,412,980 cf   Inflow=336.60 cfs  32.438 afPond 1P: Lake
   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 123.080 ac   Runoff Volume = 32.465 af   Average Runoff Depth = 3.17"
66.05% Pervious = 81.290 ac     33.95% Impervious = 41.790 ac
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Summary for Subcatchment 1: To Lake

Runoff = 336.60 cfs @ 12.25 hrs,  Volume= 32.438 af,  Depth= 3.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
Type II 24-hr 100 yr  Rainfall=6.00"

Area (ac) CN Description
* 6.090 98 Future Frontage Road
* 35.700 100 Lake NWL
* 76.810 61 Open Space - Type B Soils

118.600 75 Weighted Average
76.810 64.76% Pervious Area
41.790 35.24% Impervious Area

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

Summary for Subcatchment 2: Drains to Southwest

Runoff = 0.03 cfs @ 17.95 hrs,  Volume= 0.027 af,  Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
Type II 24-hr 100 yr  Rainfall=6.00"

Area (ac) CN Description
* 4.480 30 Undisturbed Soils

4.480 100.00% Pervious Area

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

Summary for Pond 1P: Lake

Inflow Area = 118.600 ac, 35.24% Impervious,  Inflow Depth = 3.28"    for  100 yr event
Inflow = 336.60 cfs @ 12.25 hrs,  Volume= 32.438 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 725.82' @ 25.70 hrs   Surf.Area= 1,738,402 sf   Storage= 1,412,980 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 725.00' 5,453,706 cf Custom Stage Data (Prismatic) Listed below (Recalc)



Type II 24-hr 100 yr  Rainfall=6.00"End Use (725 Starting Water Level)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

725.00 1,715,561 0 0
726.00 1,743,478 1,729,520 1,729,520
727.00 1,771,553 1,757,516 3,487,035
728.00 2,161,788 1,966,671 5,453,706



Type II 24-hr 100 yr BTB  Rainfall=6.00" x 2End Use (725 Starting Water Level)
  Printed  8/24/2011Prepared by Sunde Engineering, PLLC.
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Time span=0.00-240.00 hrs, dt=0.05 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=118.600 ac   35.24% Impervious   Runoff Depth=8.76"Subcatchment 1: To Lake
   Tc=30.0 min   CN=75   Runoff=485.95 cfs  86.554 af

Runoff Area=4.480 ac   0.00% Impervious   Runoff Depth=1.75"Subcatchment 2: Drains to Southwest
   Tc=20.0 min   CN=30   Runoff=7.27 cfs  0.655 af

Peak Elev=727.16'  Storage=3,770,279 cf   Inflow=485.95 cfs  86.554 afPond 1P: Lake
   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 123.080 ac   Runoff Volume = 87.209 af   Average Runoff Depth = 8.50"
66.05% Pervious = 81.290 ac     33.95% Impervious = 41.790 ac



Type II 24-hr 100 yr BTB  Rainfall=6.00" x 2End Use (725 Starting Water Level)
  Printed  8/24/2011Prepared by Sunde Engineering, PLLC.
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Summary for Subcatchment 1: To Lake

Runoff = 485.95 cfs @ 36.23 hrs,  Volume= 86.554 af,  Depth= 8.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
Type II 24-hr 100 yr BTB  Rainfall=6.00" x 2

Area (ac) CN Description
* 6.090 98 Future Frontage Road
* 35.700 100 Lake NWL
* 76.810 61 Open Space - Type B Soils

118.600 75 Weighted Average
76.810 64.76% Pervious Area
41.790 35.24% Impervious Area

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

Summary for Subcatchment 2: Drains to Southwest

Runoff = 7.27 cfs @ 36.13 hrs,  Volume= 0.655 af,  Depth= 1.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
Type II 24-hr 100 yr BTB  Rainfall=6.00" x 2

Area (ac) CN Description
* 4.480 30 Undisturbed Soils

4.480 100.00% Pervious Area

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

Summary for Pond 1P: Lake

Inflow Area = 118.600 ac, 35.24% Impervious,  Inflow Depth = 8.76"    for  100 yr BTB event
Inflow = 485.95 cfs @ 36.23 hrs,  Volume= 86.554 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 727.16' @ 49.70 hrs   Surf.Area= 1,832,884 sf   Storage= 3,770,279 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 725.00' 5,453,706 cf Custom Stage Data (Prismatic) Listed below (Recalc)



Type II 24-hr 100 yr BTB  Rainfall=6.00" x 2End Use (725 Starting Water Level)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

725.00 1,715,561 0 0
726.00 1,743,478 1,729,520 1,729,520
727.00 1,771,553 1,757,516 3,487,035
728.00 2,161,788 1,966,671 5,453,706



Type II 24-hr 100 yr BTB  Rainfall=6.00" x 2End Use (719 Starting Water Level)
  Printed  8/24/2011Prepared by Sunde Engineering, PLLC.
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Summary for Subcatchment 1: To Lake

Runoff = 485.95 cfs @ 36.23 hrs,  Volume= 86.554 af,  Depth= 8.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
Type II 24-hr 100 yr BTB  Rainfall=6.00" x 2

Area (ac) CN Description
* 6.090 98 Future Frontage Road
* 35.700 100 Lake NWL
* 76.810 61 Open Space - Type B Soils

118.600 75 Weighted Average
76.810 64.76% Pervious Area
41.790 35.24% Impervious Area

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

Summary for Subcatchment 2: Drains to Southwest

Runoff = 7.27 cfs @ 36.13 hrs,  Volume= 0.655 af,  Depth= 1.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs
Type II 24-hr 100 yr BTB  Rainfall=6.00" x 2

Area (ac) CN Description
* 4.480 30 Undisturbed Soils

4.480 100.00% Pervious Area

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

Summary for Pond 1P: Lake

Inflow Area = 118.600 ac, 35.24% Impervious,  Inflow Depth = 8.76"    for  100 yr BTB event
Inflow = 485.95 cfs @ 36.23 hrs,  Volume= 86.554 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 721.38' @ 49.70 hrs   Surf.Area= 1,615,864 sf   Storage= 3,770,286 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 719.00' 8,096,357 cf Custom Stage Data (Prismatic) Listed below (Recalc)



Type II 24-hr 100 yr BTB  Rainfall=6.00" x 2End Use (719 Starting Water Level)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

719.00 1,551,373 0 0
720.00 1,578,343 1,564,858 1,564,858
721.00 1,605,471 1,591,907 3,156,765
722.00 1,632,756 1,619,114 4,775,879
723.00 1,660,200 1,646,478 6,422,357
724.00 1,687,801 1,674,001 8,096,357




