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- ALL SANITARY SEWER SHALL BE 8" DIAMETER UNLESS NOTED.
- ALL WATER MAIN SHALL BE 8" DIAMETER UNLESS NOTED.
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INTRODUCTION 
 
 

The intent of this report is to provide details on how the proposed “Highfield Reserve” plat 
will be developed so that it is constructed in accordance with applicable storm water management 
standards.  

 
The proposed development is an approximately 87 acre plat located in the City of Fitchburg.  

The site is located to the south of the existing Fahey Fields development. A project location map 
can be found in Exhibit #1. 

 
The existing layout of the site consists mostly of agricultural tilled land with surface water 

generally draining to the south and north sides of the site and eventually out of the plat. The 
drainage is split by a ridge running through the middle of the site from the east to west. 

 
In developed conditions the plat will create single family lots, 2 multi-family lots, a lot for a 

proposed school, 2-stormwater outlots and open space/parkland. The site consists of 4 different 
proposed drainage areas for stormwater treatment purposes. The south half of the single family lots 
will need full stormwater management and will be treated with a wet pond / infiltration system. The 
mutli-family lots will be required to provide full stormwater management on-site and will not be 
treated at a plat level. The north portion of the single family, as well as the school lot, will be treated 
for TSS and Runoff Rate Control at a regional basin and will be treated only for infiltration on-site. 
This will be accomplished with a wet pond for pretreatment and an infiltration basin at a plat level 
for the single family lots.  The school lot will not be treated by these basins and will be required to 
meet infiltration requirements on site. The soil conditions on site consist of hydrologic soil group 
type B soils. A site soils map can be found in Exhibit #2. 

 
The land to the west of the proposed plat that flows through the northwest corner of the 

plat will be collected and pipe around the edge of the plat to the existing swale to the north.  
Calculations for this pipe sizing can be found in Appendix C. 
 
 The proposed future improvements for this plat require land disturbing activity in excess of 
one acre and the future cumulative addition of 20,000 square feet of impervious surface area. 
Therefore, according to the City of Fitchburg and State of Wisconsin ordinances, the site requires 
storm water management approvals and permits.  
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STANDARDS & RESULTS 
 

 The proposed development requires the following storm water management performance 
standards. 
 
Sediment Control 
Standard:  Reduce, to the maximum extent practical, total suspended solids load leaving the site by 
eighty percent (80%) based on the average annual rainfall. 
 
Design Results:  Sediment from the site will be reduced by 80% by routing the site runoff through 
a combination wet detention basin/infiltration basin system prior to leaving the site for the south 
portion of the single family lots. A separate wet detention / infiltration system will be used at the 
multifamily lots to achieve 80% TSS reduction. For the north portion of the single family lots, only 
infiltration is required but this will necessitate 60% TSS removal for pretreatment.  A combination 
wet detention / infiltration will treat this area. The school lot will also require pretreatment prior to 
infiltration and this will be taken care of on the school lot in a separate design. See appendix A for 
sediment reduction calculations.  
 
Temperature Control  
Standard:  For development of sites within thermally sensitive areas, provisions and practices to 
reduce the temperature of the storm water runoff shall be included. 
 
Design Results:  The proposed site does not fall within a defined thermally sensitive area.   
 
Runoff Rate Control 
Standard:  For new developments, storm water management practices shall be designed and 
implemented to maintain post-development peak runoff discharge rates at predevelopment rates for 
the 1, 2, 10, 25, 100 and 200 year-24 hour design storm events. 
 
Design Results:  The proposed detention basin system was designed to maintain the 
development’s existing peak runoff rates for the 1, 2, 10, 25,100 and 200 year- 24 hour storm events.  
This requirement will only apply and be met by the south single family lot portion and the multi-
family lots. The north single family lots and the school lot will be treated for peak flow by the 
existing regional basins.  The peak flow comparison chart for the site can be found in the 
stormwater management measures section of this report and the HydroCAD output can be found 
within Appendix B. The soil curve number for the post development lawn areas has been dropped 
by a soil class to 71. 
 
The existing and proposed runoff curve numbers used for this development are as follows: 

Description       CN 
 Existing Type B Soil                58 
 Impervious Area     98 
 Proposed 50% Impervious Residential   86 
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 Proposed 70% Impervious Residential   92 
 Proposed Park Area/ Assumed 10% Impervious 77 
 
 
Infiltration  
Standard:  For new developments, design practices to infiltrate sufficient runoff volume so the 
post-development infiltration volume shall be at least 90% of the predevelopment infiltration 
volume.  
 
Design Results:  The proposed development was designed to meet the 90% stayon requirement 
for the plat through infiltration basins. The infiltration basins were sized using WinSLAMM 
modeling software. A minimum of 60% sediment reduction will occur in the proposed wet 
detention basin cells prior to entering the designed infiltration basins. The basin system was sized to 
compensate for any stormwater that drains directly offsite. The infiltration design calculations can be 
found in Appendix B. 
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STORM WATER MANAGEMENT MEASURES 
 
 The proposed plat was modeled as 4 drainage areas in developed conditions and as 4 
drainage areas in pre-developed conditions. The south single family lots will be treated by routing 
runoff to a wet detention/infiltration basin system located on the south side of the plat and designed 
to meet runoff rate control, TSS reduction, and infiltration requirements. The multi-family lots will 
be treated by routing runoff to a wet detention/infiltration basin system located on the multi-family 
lots and designed to meet runoff rate control, TSS reduction, and infiltration requirements. The 
north single family lots will be treated by routing runoff to a wet detention/infiltration basin system 
located on the northeast corner of the plat that will provide pretreatment and infiltration. Runoff 
rate control and TSS reduction for this area will be provided by a regional basin. The school lot will 
be required to provide infiltration on-site, which will be done under a separate design. The school 
lot will be treated for runoff rate control and TSS reduction by a regional basin. 
 
  HydroCAD Stormwater Modeling software has been used to analyze the stormwater 
runoff characteristics for the development. HydroCAD uses the TR-55 methodology for 
determining peak discharge rates. The model output shows the runoff leaving the site in existing and 
proposed conditions. The site was designed to utilize two combination wet detention basin and 
infiltration basin systems prior to leaving the site in proposed conditions. In these systems, the wet 
detention chamber in each basin will limit flow into the infiltration basin chamber for the 1yr-24hr 
storm event to remove sediment before entering the infiltration basin. During larger storms, the two 
chambers in the basin systems will act as one basin to limit peak flow from the site (see basin details 
in Appendix A). The detention and infiltration basins were modeled dynamically to better represent 
the elevations of the two chambers working together. The peak flow results from the stormwater 
modeling and basin design are shown in the chart on the next page. The detention basin system will 
maintain the combined existing peak runoff rates leaving the plat on south, east and overall for the 
1, 2, 10, 25, 100 and 200 year- 24 hour storm events.   
 
 Infiltration modeling for the site was calculated using WinSLAMM software and meets the 
90% predevelopment standard per the ordinance. The infiltration basins will be implemented when 
at a minimum 75% of the plat area draining to the basin is complete. WinSLAMM was also used to 
perform the sediment reduction calculations for the proposed basin system. Appendix A contains 
the calculation results. The stormwater management system will provide 80% sediment removal for 
the plat. 
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PEAK FLOW COMPARISION CHART 
 

 1-yr 2-yr 10-yr 100-yr 200-yr 
South Single Family Existing 1.34 3.22 16.62 63.33 82.25 

South Single Family Proposed 1.26 1.42 9.72 40.77 53.44 
      

Multi-Family Existing 2.60 4.10 11.03 29.05 35.78 
Multi-Family Proposed 0.67 0.79 4.24 12.79 18.24 

 
 
 
 
 

CONCLUSIONS 
 

 As the results indicate, the storm water management system for the proposed development 
meets the City of Fitchburg and State of Wisconsin Ordinances.  The peak flow, sediment control 
and infiltration requirements will be met for this site at the time of development.  



 

 

 
 
 
 
 
 
 
 

EXHIBITS 
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

DnB Dodge silt loam, 2 to 6 
percent slopes

C 15.1 8.6%

GwB Griswold loam, 2 to 6 
percent slopes

B 6.4 3.7%

GwC Griswold loam, 6 to 12 
percent slopes

B 23.6 13.4%

PnB Plano silt loam, till 
substratum, 2 to 6 
percent slopes

B 10.6 6.0%

RnB Ringwood silt loam, 2 to 
6 percent slopes

B 101.8 58.0%

ScA St. Charles silt loam, 0 
to 2 percent slopes

B 0.4 0.3%

ScB St. Charles silt loam, 2 
to 6 percent slopes

B 14.8 8.4%

TrB Troxel silt loam, 0 to 3 
percent slopes

B 2.9 1.6%

Totals for Area of Interest 175.7 100.0%
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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APPENDIX A 
 

SEDIMENT REDUCTION & 
INFLITRATION CALCULATIONS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
South Drainage Area: 

 
Model Schematic: 

 

Model Input Information: 

Data file name:  U:\User\2104107\Engineering\SWMP\South Drainage 2 ponds.mdb 
WinSLAMM Version 10.4.1 
Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Madison WI 1981.RAN 
Particulate Solids Concentration file name:  C:\WinSLAMM Files\v10.1 WI_AVG01.pscx 
Runoff Coefficient file name:  C:\WinSLAMM Files\WI_SL06 Dec06.rsvx 
Residential Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std 
Institutional Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std 
Commercial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std 
Industrial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std 
Other Urban Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std 
Freeway Street Delivery file name:  C:\WinSLAMM Files\Freeway Dec06.std 
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:  False 
Pollutant Relative Concentration file name:  C:\WinSLAMM Files\WI_GEO03.ppdx 
Source Area PSD and Peak to Average Flow Ratio File:  C:\WinSLAMM Files\NURP Source Area PSD Files.csv 
Cost Data file name:   
Seed for random number generator:  -42  
Study period starting date:  01/01/81       Study period ending date:  12/31/81 
Start of Winter Season:  12/02              End of Winter Season:  03/12 
Date:  11-17-2021                           Time:  09:33:14 
Site information:   
 
LU# 1 - Residential:  Residential 1     Total area (ac):  11.151 
     1 - Roofs 1:  0.730 ac.    Pitched    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     2 - Roofs 2:  1.480 ac.    Pitched    Disconnected    Normal Silty    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     25 - Driveways 1:  0.845 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     31 - Sidewalks 1:  0.576 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 



 

 

     37 - Streets 1:  1.410 ac.    Intermediate    Street Length = 2.4 curb-mi    Street Width (assuming two curb-mi per street mile) = 9.693749 ft 
            Default St. Dirt Accum.    Annual Winter Load = 2500 lbs    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     45 - Large Landscaped Areas 1:  4.290 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     70 - Water Body Areas:  1.820 ac.    Source Area PSD File:  
               
 
LU# 2 - Residential:  Residential 3     Total area (ac):  25.670 
     1 - Roofs 1:  1.680 ac.    Pitched    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     2 - Roofs 2:  3.420 ac.    Pitched    Disconnected    Normal Silty    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     25 - Driveways 1:  1.940 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     31 - Sidewalks 1:  1.320 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     37 - Streets 1:  3.250 ac.    Intermediate    Street Length = 2.4 curb-mi    Street Width (assuming two curb-mi per street mile) = 22.34375 
ft 
            Default St. Dirt Accum.    Annual Winter Load = 2500 lbs    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     45 - Large Landscaped Areas 1:  9.870 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     70 - Water Body Areas:  4.190 ac.    Source Area PSD File:  
               
 
 
 
      Control Practice 1:  Wet Detention Pond CP# 1 (DS) - DS Wet Pond # 1 
         Particle Size Distribution file name:  Not needed - calculated by program 
         Initial stage elevation (ft):   6  
         Peak to Average Flow Ratio:   3.8  
         Maximum flow allowed into pond (cfs):  No maximum value entered 
         Outlet Characteristics: 
              Outlet type:  Orifice 1 
                     1.  Orifice diameter (ft):   2  
                     2.  Number of orifices:   1  
                     3.  Invert elevation above datum (ft):   6  
              Outlet type:  Broad Crested Weir 
                     1.  Weir crest length (ft):   50  
                     2.  Weir crest width (ft):   6  
                     3.  Height from datum to bottom of weir opening:   9  
         Pond stage and surface area 
                   Entry       Stage     Pond Area   Natural Seepage   Other Outflow 
                   Number      (ft)      (acres)              (in/hr)                  (cfs) 
                      0           0.00        0.0000            0.00                     0.00     
                      1           0.01        0.3350            0.00                     0.00     
                      2           1.00        0.3590            0.00                     0.00     
                      3           2.00        0.3850            0.00                     0.00     
                      4           3.00        0.4110            0.00                     0.00     
                      5           4.00        0.4380            0.00                     0.00     
                      6           5.00        0.4650            0.00                     0.00     
                      7           6.00        0.6110            0.00                     0.00     
                      8           7.00        0.6740            0.00                     0.00     
                      9           8.00        0.7390            0.00                     0.00     
                      10           9.00        0.8060            0.00                     0.00     
                      11           10.00        0.8760            0.00                     0.00     
 
 
      Control Practice 2:  Biofilter CP# 1 (DS) - DS Biofilters # 1 
         1.  Top area (square feet) =  50077  
         2.  Bottom aea (square feet) =  31423  
         3.  Depth (ft):   4  
         4.  Biofilter width (ft) - for Cost Purposes Only:   10  
         5.  Infiltration rate (in/hr) =  0.5  
         6.  Random infiltration rate generation?  No 
         7.  Infiltration rate fraction (side):   0.001  
         8.  Infiltration rate fraction (bottom):   1  
         9.  Depth of biofilter that is rock filled (ft) 0  
         10.  Porosity of rock filled volume =  0  
         11.  Engineered soil infiltration rate:   0  
         12.  Engineered soil depth (ft) =  0  
         13.  Engineered soil porosity =  0  
         14. Percent solids reduction due to flow through engineered soil =  0  
         15. Biofilter peak to average flow ratio =  3.8  
         16. Number of biofiltration control devices =  1  
         17. Particle size distribution file:  Not needed - calculated by program 
         18. Initial water surface elevation (ft):   0  
         Soil Data                        Soil Type Fraction in Eng. Soil 
         Biofilter Outlet/Discharge Characteristics: 
             Outlet type:  Broad Crested Weir 
                     1.  Weir crest length (ft):   20  
                     2.  Weir crest width (ft):   4  
                     3.  Height of datum to bottom of weir opening:   3  



 

 

             Outlet type:  Surface Discharge Pipe 
                     1.  Surface discharge pipe outlet diameter (ft):   1  
                     2.  Pipe invert elevation above datum (ft):   1  
                     3.  Number of surface pipe outlets:   1  
 
 
      Control Practice 3:  Wet Detention Pond CP# 2 (DS) - DS Wet Pond # 2 
         Particle Size Distribution file name:  Not needed - calculated by program 
         Initial stage elevation (ft):   6  
         Peak to Average Flow Ratio:   3.8  
         Maximum flow allowed into pond (cfs):  No maximum value entered 
         Outlet Characteristics: 
              Outlet type:  Orifice 1 
                     1.  Orifice diameter (ft):   2  
                     2.  Number of orifices:   1  
                     3.  Invert elevation above datum (ft):   6  
              Outlet type:  Broad Crested Weir 
                     1.  Weir crest length (ft):   50  
                     2.  Weir crest width (ft):   6  
                     3.  Height from datum to bottom of weir opening:   9  
         Pond stage and surface area 
                   Entry       Stage     Pond Area   Natural Seepage   Other Outflow 
                   Number      (ft)      (acres)              (in/hr)                  (cfs) 
                      0           0.00        0.0000            0.00                     0.00     
                      1           0.01        0.4200            0.00                     0.00     
                      2           1.00        0.4540            0.00                     0.00     
                      3           2.00        0.4890            0.00                     0.00     
                      4           3.00        0.5250            0.00                     0.00     
                      5           4.00        0.5620            0.00                     0.00     
                      6           5.00        0.6010            0.00                     0.00     
                      7           6.00        0.8070            0.00                     0.00     
                      8           7.00        0.8950            0.00                     0.00     
                      9           8.00        0.9850            0.00                     0.00     
                      10           9.00        1.0770            0.00                     0.00     
                      11           10.00        1.1710            0.00                     0.00     
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Output Sediment Reduction: 

 
 

Total site sediment reduction in developed conditions is over 80% 

 

 

Predevelopment stay-on = 27.09 

Post development stay-on = 24.98 

24.98/27.09 = 92.1% Stay-On 

 



 

 

North Drainage Area: 
 
 

 
 
 
 

Data file name:  U:\User\2104107\Engineering\SWMP\North Drainage.mdb 
WinSLAMM Version 10.4.1 
Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Madison WI 1981.RAN 
Particulate Solids Concentration file name:  C:\WinSLAMM Files\v10.1 WI_AVG01.pscx 
Runoff Coefficient file name:  C:\WinSLAMM Files\WI_SL06 Dec06.rsvx 
Residential Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std 
Institutional Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std 
Commercial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std 
Industrial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std 
Other Urban Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std 
Freeway Street Delivery file name:  C:\WinSLAMM Files\Freeway Dec06.std 
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:  False 
Pollutant Relative Concentration file name:  C:\WinSLAMM Files\WI_GEO03.ppdx 
Source Area PSD and Peak to Average Flow Ratio File:  C:\WinSLAMM Files\NURP Source Area PSD Files.csv 
Cost Data file name:   
Seed for random number generator:  -42  
Study period starting date:  01/01/81       Study period ending date:  12/31/81 
Start of Winter Season:  12/02              End of Winter Season:  03/12 
Date:  11-17-2021                           Time:  09:46:00 
Site information:   



 

 

 
LU# 1 - Residential:  Residential 1     Total area (ac):  33.140 
     1 - Roofs 1:  2.770 ac.    Pitched    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     2 - Roofs 2:  5.630 ac.    Pitched    Disconnected    Normal Silty    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     25 - Driveways 1:  2.960 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     31 - Sidewalks 1:  2.540 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     37 - Streets 1:  5.510 ac.    Intermediate    Street Length = 2.845 curb-mi    Street Width (assuming two curb-mi per street mile) = 
31.95606 ft 
            Default St. Dirt Accum.    Annual Winter Load = 2500 lbs    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     45 - Large Landscaped Areas 1:  11.770 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     70 - Water Body Areas:  1.960 ac.    Source Area PSD File:  
               
 
 
 
      Control Practice 1:  Wet Detention Pond CP# 1 (DS) - DS Wet Pond # 1 
         Particle Size Distribution file name:  Not needed - calculated by program 
         Initial stage elevation (ft):   6  
         Peak to Average Flow Ratio:   3.8  
         Maximum flow allowed into pond (cfs):  No maximum value entered 
         Outlet Characteristics: 
              Outlet type:  Orifice 1 
                     1.  Orifice diameter (ft):   0.83  
                     2.  Number of orifices:   1  
                     3.  Invert elevation above datum (ft):   6  
              Outlet type:  Broad Crested Weir 
                     1.  Weir crest length (ft):   20  
                     2.  Weir crest width (ft):   4  
                     3.  Height from datum to bottom of weir opening:   9  
         Pond stage and surface area 
                   Entry       Stage     Pond Area   Natural Seepage   Other Outflow 
                   Number      (ft)      (acres)              (in/hr)                  (cfs) 
                      0           0.00        0.0000            0.00                     0.00     
                      1           0.01        0.1680            0.00                     0.00     
                      2           1.00        0.1840            0.00                     0.00     
                      3           2.00        0.2000            0.00                     0.00     
                      4           3.00        0.2170            0.00                     0.00     
                      5           4.00        0.2340            0.00                     0.00     
                      6           5.00        0.2520            0.00                     0.00     
                      7           6.00        0.3590            0.00                     0.00     
                      8           7.00        0.4060            0.00                     0.00     
                      9           8.00        0.4550            0.00                     0.00     
                      10           9.00        0.5060            0.00                     0.00     
                      11           10.00        0.5600            0.00                     0.00     
 
 
      Control Practice 2:  Biofilter CP# 1 (DS) - DS Biofilters # 1 
         1.  Top area (square feet) =  29680  
         2.  Bottom aea (square feet) =  21249  
         3.  Depth (ft):   4  
         4.  Biofilter width (ft) - for Cost Purposes Only:   10  
         5.  Infiltration rate (in/hr) =  0.5  
         6.  Random infiltration rate generation?  No 
         7.  Infiltration rate fraction (side):   0.001  
         8.  Infiltration rate fraction (bottom):   1  
         9.  Depth of biofilter that is rock filled (ft) 0  
         10.  Porosity of rock filled volume =  0  
         11.  Engineered soil infiltration rate:   0  
         12.  Engineered soil depth (ft) =  0  
         13.  Engineered soil porosity =  0  
         14. Percent solids reduction due to flow through engineered soil =  0  
         15. Biofilter peak to average flow ratio =  3.8  
         16. Number of biofiltration control devices =  1  
         17. Particle size distribution file:  Not needed - calculated by program 
         18. Initial water surface elevation (ft):   0  
         Soil Data                        Soil Type Fraction in Eng. Soil 
         Biofilter Outlet/Discharge Characteristics: 
             Outlet type:  Broad Crested Weir 
                     1.  Weir crest length (ft):   20  
                     2.  Weir crest width (ft):   4  
                     3.  Height of datum to bottom of weir opening:   3  
             Outlet type:  Surface Discharge Pipe 
                     1.  Surface discharge pipe outlet diameter (ft):   1  
                     2.  Pipe invert elevation above datum (ft):   1  
                     3.  Number of surface pipe outlets:   1 



 

 

 
 

Wet pond provides over 60% sediment reduction for pretreatment 
 

 
 

 
 

Predevelopment stay-on = 27.09 

Post development stay-on = 24.37 

24.37/27.09 = 90.0% Stay-On 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Multi-Family Drainage Area: 

 
 
 
 

 
 
 

Data file name:  U:\User\2107105\Engineering\SWMP\preliminary\21.02.25 preliminary\2107105 prelim slamm.mdb 
WinSLAMM Version 10.4.1 
Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Madison WI 1981.RAN 
Particulate Solids Concentration file name:  C:\WinSLAMM Files\v10.1 WI_AVG01.pscx 
Runoff Coefficient file name:  C:\WinSLAMM Files\WI_SL06 Dec06.rsvx 
Residential Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std 
Institutional Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std 
Commercial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std 
Industrial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std 
Other Urban Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std 
Freeway Street Delivery file name:  C:\WinSLAMM Files\Freeway Dec06.std 
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:  False 
Pollutant Relative Concentration file name:  C:\WinSLAMM Files\WI_GEO03.ppdx 
Source Area PSD and Peak to Average Flow Ratio File:  C:\WinSLAMM Files\NURP Source Area PSD Files.csv 
Cost Data file name:   
Seed for random number generator:  -42  
Study period starting date:  01/01/81       Study period ending date:  12/31/81 



 

 

Start of Winter Season:  12/02              End of Winter Season:  03/12 
Date:  11-17-2021                           Time:  10:03:53 
Site information:   
 
LU# 1 - Residential:  Pro Drainage     Total area (ac):  11.500 
     1 - Roofs 1:  2.400 ac.    Pitched    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     13 - Paved Parking 1:  3.100 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     45 - Large Landscaped Areas 1:  5.500 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz 
     70 - Water Body Areas:  0.500 ac.    Source Area PSD File:  
               
 
 
 
      Control Practice 1:  Wet Detention Pond CP# 1 (DS) - DS Wet Pond # 1 
         Particle Size Distribution file name:  Not needed - calculated by program 
         Initial stage elevation (ft):   6  
         Peak to Average Flow Ratio:   3.8  
         Maximum flow allowed into pond (cfs):  No maximum value entered 
         Outlet Characteristics: 
              Outlet type:  Orifice 1 
                     1.  Orifice diameter (ft):   0.42  
                     2.  Number of orifices:   1  
                     3.  Invert elevation above datum (ft):   6  
              Outlet type:  Broad Crested Weir 
                     1.  Weir crest length (ft):   30  
                     2.  Weir crest width (ft):   10  
                     3.  Height from datum to bottom of weir opening:   9  
              Outlet type:  Vertical Stand Pipe 
                     1.  Stand pipe diameter (ft):   3  
                     2.  Stand pipe height above datum (ft):   8.1  
         Pond stage and surface area 
                   Entry       Stage     Pond Area   Natural Seepage   Other Outflow 
                   Number      (ft)      (acres)              (in/hr)                  (cfs) 
                      0           0.00        0.0000            0.00                     0.00     
                      1           0.10        0.1300            0.00                     0.00     
                      2           1.00        0.1500            0.00                     0.00     
                      3           2.00        0.1700            0.00                     0.00     
                      4           3.00        0.1900            0.00                     0.00     
                      5           4.00        0.2100            0.00                     0.00     
                      6           5.00        0.2300            0.00                     0.00     
                      7           6.00        0.3500            0.00                     0.00     
                      8           7.00        0.4000            0.00                     0.00     
                      9           8.00        0.4600            0.00                     0.00     
                      10           9.00        0.5100            0.00                     0.00     
                      11           10.00        0.5700            0.00                     0.00     
 
 
      Control Practice 2:  Biofilter CP# 1 (DS) - Infiltration 
         1.  Top area (square feet) =  21525  
         2.  Bottom aea (square feet) =  9564  
         3.  Depth (ft):   5  
         4.  Biofilter width (ft) - for Cost Purposes Only:   10  
         5.  Infiltration rate (in/hr) =  0.5  
         6.  Random infiltration rate generation?  No 
         7.  Infiltration rate fraction (side):   0.01  
         8.  Infiltration rate fraction (bottom):   1  
         9.  Depth of biofilter that is rock filled (ft) 0  
         10.  Porosity of rock filled volume =  0  
         11.  Engineered soil infiltration rate:   0  
         12.  Engineered soil depth (ft) =  0  
         13.  Engineered soil porosity =  0  
         14. Percent solids reduction due to flow through engineered soil =  0  
         15. Biofilter peak to average flow ratio =  3.8  
         16. Number of biofiltration control devices =  1  
         17. Particle size distribution file:  Not needed - calculated by program 
         18. Initial water surface elevation (ft):   0  
         Soil Data                        Soil Type Fraction in Eng. Soil 
         Biofilter Outlet/Discharge Characteristics: 
             Outlet type:  Broad Crested Weir 
                     1.  Weir crest length (ft):   5  
                     2.  Weir crest width (ft):   10  
                     3.  Height of datum to bottom of weir opening:   4  
             Outlet type:  Surface Discharge Pipe 
                     1.  Surface discharge pipe outlet diameter (ft):   1.5  
                     2.  Pipe invert elevation above datum (ft):   1  
                     3.  Number of surface pipe outlets:   



 

 

 
 

 

Total site sediment reduction in developed conditions is over 80% 

 

Predevelopment stay-on = 27.09 

Post development stay-on = 25.72 

25.72/27.09 = 94.9% Stay-On 
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1yr 24hr MSE 24-hr 4 Default 24.00 1 2.49 2

2 2yr 24hr MSE 24-hr 4 Default 24.00 1 2.84 2

3 10yr 24hr MSE 24-hr 4 Default 24.00 1 4.09 2

4 100yr 24hr MSE 24-hr 4 Default 24.00 1 6.66 2

5 200yr 24hr MSE 24-hr 4 Default 24.00 1 7.53 2



MSE 24-hr 4  1yr 24hr Rainfall=2.49"Fahey South Prelim SWMP
  Printed  11/16/2021Prepared by HP Inc.

Page 3HydroCAD® 10.10-6a  s/n 02063  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: EX South Drainage

Runoff = 1.34 cfs @ 12.80 hrs,  Volume= 0.424 af,  Depth= 0.13"
     Routed to nonexistent node 1L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  1yr 24hr Rainfall=2.49"

Area (ac) CN Description
* 38.837 58 Type B

38.837 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.0 300 0.0300 0.26 Sheet Flow, Sheet

Range   n= 0.130   P2= 2.84"
11.9 500 0.0100 0.70 Shallow Concentrated Flow, Shallow

Short Grass Pasture   Kv= 7.0 fps
30.9 800 Total
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Summary for Subcatchment 10S: Pro S East Site

Runoff = 18.75 cfs @ 12.21 hrs,  Volume= 1.274 af,  Depth= 1.37"
     Routed to Pond 5P : S Center Det Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  1yr 24hr Rainfall=2.49"

Area (ac) CN Description
* 1.331 77 10% Impervious
* 5.579 86 50% Impervious
* 1.653 91 70% Impervious
* 2.571 98 Wet

11.134 88 Weighted Average
8.563 76.91% Pervious Area
2.571 23.09% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.6 150 0.0260 0.22 Sheet Flow, Sheet

Range   n= 0.130   P2= 2.84"
0.4 100 0.0400 4.06 Shallow Concentrated Flow, Shallow

Paved   Kv= 20.3 fps
0.7 800 0.0750 19.72 61.95 Pipe Channel, Channel

24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

12.7 1,050 Total
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Summary for Subcatchment 12S: Pro S Center Site

Runoff = 41.05 cfs @ 12.21 hrs,  Volume= 2.786 af,  Depth= 1.30"
     Routed to Pond 9P : S Center Det Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  1yr 24hr Rainfall=2.49"

Area (sf) CN Description
* 131,000 77 10% Impervious
* 659,000 86 50% Impervious
* 236,000 91 70% Impervious
* 92,000 98 Wet

1,118,000 87 Weighted Average
1,026,000 91.77% Pervious Area

92,000 8.23% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.6 150 0.0260 0.22 Sheet Flow, Sheet

Range   n= 0.130   P2= 2.84"
0.4 100 0.0400 4.06 Shallow Concentrated Flow, Shallow

Paved   Kv= 20.3 fps
0.7 800 0.0750 19.72 61.95 Pipe Channel, Channel

24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

12.7 1,050 Total
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Summary for Pond 5P: S Center Det Basin

Inflow Area = 11.134 ac, 23.09% Impervious,  Inflow Depth = 1.37"    for  1yr 24hr event
Inflow = 18.75 cfs @ 12.21 hrs,  Volume= 1.274 af
Outflow = 2.92 cfs @ 12.78 hrs,  Volume= 1.131 af,  Atten= 84%,  Lag= 34.4 min
Primary = 2.92 cfs @ 12.78 hrs,  Volume= 1.131 af
     Routed to Pond 6P : S Center Infiltration
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Pond 6P : S Center Infiltration

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,016.01' @ 12.78 hrs   Surf.Area= 29,402 sf   Storage= 28,417 cf

Plug-Flow detention time= 592.6 min calculated for 1.129 af (89% of inflow)
Center-of-Mass det. time= 544.7 min ( 1,363.7 - 819.0 )

Volume Invert Avail.Storage Storage Description
#1 1,015.00' 129,057 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,015.00 26,636 0 0
1,016.00 29,362 27,999 27,999
1,017.00 32,189 30,776 58,775
1,018.00 35,116 33,653 92,427
1,019.00 38,143 36,630 129,057

Device Routing     Invert Outlet Devices
#1 Primary 1,015.00' 24.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,015.00' / 1,015.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Secondary 1,018.00' 50.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=2.92 cfs @ 12.78 hrs  HW=1,016.01'  TW=1,014.48'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.92 cfs @ 2.66 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,015.00'  TW=1,014.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 6P: S Center Infiltration

Inflow Area = 36.800 ac, 12.73% Impervious,  Inflow Depth > 1.20"    for  1yr 24hr event
Inflow = 9.07 cfs @ 12.81 hrs,  Volume= 3.688 af
Outflow = 1.26 cfs @ 18.53 hrs,  Volume= 2.798 af,  Atten= 86%,  Lag= 343.5 min
Discarded = 0.45 cfs @ 18.53 hrs,  Volume= 1.285 af
Primary = 0.81 cfs @ 18.53 hrs,  Volume= 1.513 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to nonexistent node 2L

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,015.99' @ 18.53 hrs   Surf.Area= 38,540 sf   Storage= 69,499 cf

Plug-Flow detention time= 722.4 min calculated for 2.795 af (76% of inflow)
Center-of-Mass det. time= 439.3 min ( 1,686.2 - 1,246.8 )

Volume Invert Avail.Storage Storage Description
#1 1,014.00' 202,745 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,014.00 31,423 0 0
1,015.00 34,953 33,188 33,188
1,016.00 38,583 36,768 69,956
1,017.00 42,314 40,449 110,405
1,018.00 46,145 44,230 154,634
1,019.00 50,077 48,111 202,745

Device Routing     Invert Outlet Devices
#1 Discarded 1,014.00' 0.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 1,015.00' 30.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,015.00' / 1,014.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 4.91 sf   

#3 Device 2 1,015.00' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 2 1,016.50' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 1,017.50' 5.0' long  x 10.0' 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)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Discarded OutFlow  Max=0.45 cfs @ 18.53 hrs  HW=1,015.99'   (Free Discharge)
1=Exfiltration  ( Controls 0.45 cfs)

Primary OutFlow  Max=0.81 cfs @ 18.53 hrs  HW=1,015.99'   (Free Discharge)
2=Culvert  (Passes 0.81 cfs of 6.11 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 0.81 cfs @ 4.14 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,014.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 9P: S Center Det Basin

Inflow Area = 25.666 ac, 8.23% Impervious,  Inflow Depth = 1.30"    for  1yr 24hr event
Inflow = 41.05 cfs @ 12.21 hrs,  Volume= 2.786 af
Outflow = 6.15 cfs @ 12.82 hrs,  Volume= 2.557 af,  Atten= 85%,  Lag= 36.9 min
Primary = 6.15 cfs @ 12.82 hrs,  Volume= 2.557 af
     Routed to Pond 6P : S Center Infiltration
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Pond 6P : S Center Infiltration

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,016.49' @ 12.82 hrs   Surf.Area= 44,112 sf   Storage= 61,387 cf

Plug-Flow detention time= 411.6 min calculated for 2.557 af (92% of inflow)
Center-of-Mass det. time= 372.7 min ( 1,195.1 - 822.4 )

Volume Invert Avail.Storage Storage Description
#1 1,015.00' 184,845 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,015.00 38,293 0 0
1,016.00 42,164 40,229 40,229
1,017.00 46,136 44,150 84,379
1,018.00 50,208 48,172 132,551
1,019.00 54,380 52,294 184,845

Device Routing     Invert Outlet Devices
#1 Primary 1,015.00' 24.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,015.00' / 1,015.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Secondary 1,018.00' 50.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=6.15 cfs @ 12.82 hrs  HW=1,016.49'  TW=1,014.52'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 6.15 cfs @ 3.40 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,015.00'  TW=1,014.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment 3S: EX South Drainage

Runoff = 3.22 cfs @ 12.66 hrs,  Volume= 0.726 af,  Depth= 0.22"
     Routed to nonexistent node 1L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  2yr 24hr Rainfall=2.84"

Area (ac) CN Description
* 38.837 58 Type B

38.837 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.0 300 0.0300 0.26 Sheet Flow, Sheet

Range   n= 0.130   P2= 2.84"
11.9 500 0.0100 0.70 Shallow Concentrated Flow, Shallow

Short Grass Pasture   Kv= 7.0 fps
30.9 800 Total
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Summary for Subcatchment 10S: Pro S East Site

Runoff = 22.84 cfs @ 12.21 hrs,  Volume= 1.556 af,  Depth= 1.68"
     Routed to Pond 5P : S Center Det Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  2yr 24hr Rainfall=2.84"

Area (ac) CN Description
* 1.331 77 10% Impervious
* 5.579 86 50% Impervious
* 1.653 91 70% Impervious
* 2.571 98 Wet

11.134 88 Weighted Average
8.563 76.91% Pervious Area
2.571 23.09% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.6 150 0.0260 0.22 Sheet Flow, Sheet

Range   n= 0.130   P2= 2.84"
0.4 100 0.0400 4.06 Shallow Concentrated Flow, Shallow

Paved   Kv= 20.3 fps
0.7 800 0.0750 19.72 61.95 Pipe Channel, Channel

24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

12.7 1,050 Total
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Summary for Subcatchment 12S: Pro S Center Site

Runoff = 50.35 cfs @ 12.21 hrs,  Volume= 3.423 af,  Depth= 1.60"
     Routed to Pond 9P : S Center Det Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  2yr 24hr Rainfall=2.84"

Area (sf) CN Description
* 131,000 77 10% Impervious
* 659,000 86 50% Impervious
* 236,000 91 70% Impervious
* 92,000 98 Wet

1,118,000 87 Weighted Average
1,026,000 91.77% Pervious Area

92,000 8.23% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.6 150 0.0260 0.22 Sheet Flow, Sheet

Range   n= 0.130   P2= 2.84"
0.4 100 0.0400 4.06 Shallow Concentrated Flow, Shallow

Paved   Kv= 20.3 fps
0.7 800 0.0750 19.72 61.95 Pipe Channel, Channel

24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

12.7 1,050 Total
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Summary for Pond 5P: S Center Det Basin

Inflow Area = 11.134 ac, 23.09% Impervious,  Inflow Depth = 1.68"    for  2yr 24hr event
Inflow = 22.84 cfs @ 12.21 hrs,  Volume= 1.556 af
Outflow = 4.13 cfs @ 12.70 hrs,  Volume= 1.332 af,  Atten= 82%,  Lag= 29.6 min
Primary = 4.13 cfs @ 12.70 hrs,  Volume= 1.332 af
     Routed to Pond 6P : S Center Infiltration
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Pond 6P : S Center Infiltration

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,016.29' @ 18.74 hrs   Surf.Area= 30,172 sf   Storage= 36,527 cf

Plug-Flow detention time= 648.8 min calculated for 1.331 af (86% of inflow)
Center-of-Mass det. time= 592.3 min ( 1,406.6 - 814.2 )

Volume Invert Avail.Storage Storage Description
#1 1,015.00' 129,057 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,015.00 26,636 0 0
1,016.00 29,362 27,999 27,999
1,017.00 32,189 30,776 58,775
1,018.00 35,116 33,653 92,427
1,019.00 38,143 36,630 129,057

Device Routing     Invert Outlet Devices
#1 Primary 1,015.00' 24.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,015.00' / 1,015.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Secondary 1,018.00' 50.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=4.13 cfs @ 12.70 hrs  HW=1,016.21'  TW=1,014.61'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 4.13 cfs @ 2.99 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,015.00'  TW=1,014.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 6P: S Center Infiltration

Inflow Area = 36.800 ac, 12.73% Impervious,  Inflow Depth > 1.44"    for  2yr 24hr event
Inflow = 12.60 cfs @ 12.72 hrs,  Volume= 4.417 af
Outflow = 1.42 cfs @ 18.70 hrs,  Volume= 3.390 af,  Atten= 89%,  Lag= 358.8 min
Discarded = 0.46 cfs @ 18.70 hrs,  Volume= 1.325 af
Primary = 0.96 cfs @ 18.70 hrs,  Volume= 2.065 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to nonexistent node 2L

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,016.28' @ 18.70 hrs   Surf.Area= 39,642 sf   Storage= 81,055 cf

Plug-Flow detention time= 738.8 min calculated for 3.390 af (77% of inflow)
Center-of-Mass det. time= 445.6 min ( 1,715.9 - 1,270.3 )

Volume Invert Avail.Storage Storage Description
#1 1,014.00' 202,745 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,014.00 31,423 0 0
1,015.00 34,953 33,188 33,188
1,016.00 38,583 36,768 69,956
1,017.00 42,314 40,449 110,405
1,018.00 46,145 44,230 154,634
1,019.00 50,077 48,111 202,745

Device Routing     Invert Outlet Devices
#1 Discarded 1,014.00' 0.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 1,015.00' 30.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,015.00' / 1,014.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 4.91 sf   

#3 Device 2 1,015.00' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 2 1,016.50' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 1,017.50' 5.0' long  x 10.0' 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)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Discarded OutFlow  Max=0.46 cfs @ 18.70 hrs  HW=1,016.28'   (Free Discharge)
1=Exfiltration  ( Controls 0.46 cfs)

Primary OutFlow  Max=0.96 cfs @ 18.70 hrs  HW=1,016.28'   (Free Discharge)
2=Culvert  (Passes 0.96 cfs of 9.79 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 0.96 cfs @ 4.90 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,014.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 9P: S Center Det Basin

Inflow Area = 25.666 ac, 8.23% Impervious,  Inflow Depth = 1.60"    for  2yr 24hr event
Inflow = 50.35 cfs @ 12.21 hrs,  Volume= 3.423 af
Outflow = 8.48 cfs @ 12.74 hrs,  Volume= 3.085 af,  Atten= 83%,  Lag= 31.7 min
Primary = 8.48 cfs @ 12.74 hrs,  Volume= 3.085 af
     Routed to Pond 6P : S Center Infiltration
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Pond 6P : S Center Infiltration

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,016.79' @ 12.74 hrs   Surf.Area= 45,293 sf   Storage= 74,675 cf

Plug-Flow detention time= 438.6 min calculated for 3.085 af (90% of inflow)
Center-of-Mass det. time= 393.9 min ( 1,211.4 - 817.5 )

Volume Invert Avail.Storage Storage Description
#1 1,015.00' 184,845 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,015.00 38,293 0 0
1,016.00 42,164 40,229 40,229
1,017.00 46,136 44,150 84,379
1,018.00 50,208 48,172 132,551
1,019.00 54,380 52,294 184,845

Device Routing     Invert Outlet Devices
#1 Primary 1,015.00' 24.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,015.00' / 1,015.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Secondary 1,018.00' 50.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=8.48 cfs @ 12.74 hrs  HW=1,016.79'  TW=1,014.65'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 8.48 cfs @ 3.79 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,015.00'  TW=1,014.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



MSE 24-hr 4  10yr 24hr Rainfall=4.09"Fahey South Prelim SWMP
  Printed  11/16/2021Prepared by HP Inc.

Page 17HydroCAD® 10.10-6a  s/n 02063  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: EX South Drainage

Runoff = 16.62 cfs @ 12.53 hrs,  Volume= 2.285 af,  Depth= 0.71"
     Routed to nonexistent node 1L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  10yr 24hr Rainfall=4.09"

Area (ac) CN Description
* 38.837 58 Type B

38.837 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.0 300 0.0300 0.26 Sheet Flow, Sheet

Range   n= 0.130   P2= 2.84"
11.9 500 0.0100 0.70 Shallow Concentrated Flow, Shallow

Short Grass Pasture   Kv= 7.0 fps
30.9 800 Total
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Summary for Subcatchment 10S: Pro S East Site

Runoff = 37.72 cfs @ 12.20 hrs,  Volume= 2.610 af,  Depth= 2.81"
     Routed to Pond 5P : S Center Det Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  10yr 24hr Rainfall=4.09"

Area (ac) CN Description
* 1.331 77 10% Impervious
* 5.579 86 50% Impervious
* 1.653 91 70% Impervious
* 2.571 98 Wet

11.134 88 Weighted Average
8.563 76.91% Pervious Area
2.571 23.09% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.6 150 0.0260 0.22 Sheet Flow, Sheet

Range   n= 0.130   P2= 2.84"
0.4 100 0.0400 4.06 Shallow Concentrated Flow, Shallow

Paved   Kv= 20.3 fps
0.7 800 0.0750 19.72 61.95 Pipe Channel, Channel

24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

12.7 1,050 Total
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Summary for Subcatchment 12S: Pro S Center Site

Runoff = 84.47 cfs @ 12.21 hrs,  Volume= 5.816 af,  Depth= 2.72"
     Routed to Pond 9P : S Center Det Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  10yr 24hr Rainfall=4.09"

Area (sf) CN Description
* 131,000 77 10% Impervious
* 659,000 86 50% Impervious
* 236,000 91 70% Impervious
* 92,000 98 Wet

1,118,000 87 Weighted Average
1,026,000 91.77% Pervious Area

92,000 8.23% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.6 150 0.0260 0.22 Sheet Flow, Sheet

Range   n= 0.130   P2= 2.84"
0.4 100 0.0400 4.06 Shallow Concentrated Flow, Shallow

Paved   Kv= 20.3 fps
0.7 800 0.0750 19.72 61.95 Pipe Channel, Channel

24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

12.7 1,050 Total
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Summary for Pond 5P: S Center Det Basin

Inflow Area = 11.134 ac, 23.09% Impervious,  Inflow Depth = 2.81"    for  10yr 24hr event
Inflow = 37.72 cfs @ 12.20 hrs,  Volume= 2.610 af
Outflow = 9.13 cfs @ 12.59 hrs,  Volume= 2.269 af,  Atten= 76%,  Lag= 23.0 min
Primary = 9.13 cfs @ 12.59 hrs,  Volume= 2.269 af
     Routed to Pond 6P : S Center Infiltration
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Pond 6P : S Center Infiltration

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,016.90' @ 14.59 hrs   Surf.Area= 31,902 sf   Storage= 55,520 cf

Plug-Flow detention time= 513.6 min calculated for 2.269 af (87% of inflow)
Center-of-Mass det. time= 459.7 min ( 1,261.8 - 802.0 )

Volume Invert Avail.Storage Storage Description
#1 1,015.00' 129,057 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,015.00 26,636 0 0
1,016.00 29,362 27,999 27,999
1,017.00 32,189 30,776 58,775
1,018.00 35,116 33,653 92,427
1,019.00 38,143 36,630 129,057

Device Routing     Invert Outlet Devices
#1 Primary 1,015.00' 24.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,015.00' / 1,015.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Secondary 1,018.00' 50.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=9.13 cfs @ 12.59 hrs  HW=1,016.87'  TW=1,015.17'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 9.13 cfs @ 3.88 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,015.00'  TW=1,014.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 6P: S Center Infiltration

Inflow Area = 36.800 ac, 12.73% Impervious,  Inflow Depth > 2.47"    for  10yr 24hr event
Inflow = 25.20 cfs @ 12.63 hrs,  Volume= 7.584 af
Outflow = 9.72 cfs @ 13.98 hrs,  Volume= 6.388 af,  Atten= 61%,  Lag= 80.6 min
Discarded = 0.49 cfs @ 13.98 hrs,  Volume= 1.396 af
Primary = 9.23 cfs @ 13.98 hrs,  Volume= 4.992 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to nonexistent node 2L

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,016.91' @ 13.98 hrs   Surf.Area= 41,968 sf   Storage= 106,499 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 275.0 min ( 1,432.2 - 1,157.2 )

Volume Invert Avail.Storage Storage Description
#1 1,014.00' 202,745 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,014.00 31,423 0 0
1,015.00 34,953 33,188 33,188
1,016.00 38,583 36,768 69,956
1,017.00 42,314 40,449 110,405
1,018.00 46,145 44,230 154,634
1,019.00 50,077 48,111 202,745

Device Routing     Invert Outlet Devices
#1 Discarded 1,014.00' 0.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 1,015.00' 30.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,015.00' / 1,014.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 4.91 sf   

#3 Device 2 1,015.00' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 2 1,016.50' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 1,017.50' 5.0' long  x 10.0' 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)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Discarded OutFlow  Max=0.49 cfs @ 13.98 hrs  HW=1,016.91'   (Free Discharge)
1=Exfiltration  ( Controls 0.49 cfs)

Primary OutFlow  Max=9.22 cfs @ 13.98 hrs  HW=1,016.91'   (Free Discharge)
2=Culvert  (Passes 9.22 cfs of 18.89 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 1.22 cfs @ 6.20 fps)
4=Orifice/Grate  (Weir Controls 8.01 cfs @ 2.09 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,014.00'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 9P: S Center Det Basin

Inflow Area = 25.666 ac, 8.23% Impervious,  Inflow Depth = 2.72"    for  10yr 24hr event
Inflow = 84.47 cfs @ 12.21 hrs,  Volume= 5.816 af
Outflow = 16.11 cfs @ 12.67 hrs,  Volume= 5.316 af,  Atten= 81%,  Lag= 27.7 min
Primary = 16.11 cfs @ 12.67 hrs,  Volume= 5.316 af
     Routed to Pond 6P : S Center Infiltration
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Pond 6P : S Center Infiltration

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,017.87' @ 12.67 hrs   Surf.Area= 49,668 sf   Storage= 125,929 cf

Plug-Flow detention time= 347.8 min calculated for 5.316 af (91% of inflow)
Center-of-Mass det. time= 307.6 min ( 1,112.6 - 805.0 )

Volume Invert Avail.Storage Storage Description
#1 1,015.00' 184,845 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,015.00 38,293 0 0
1,016.00 42,164 40,229 40,229
1,017.00 46,136 44,150 84,379
1,018.00 50,208 48,172 132,551
1,019.00 54,380 52,294 184,845

Device Routing     Invert Outlet Devices
#1 Primary 1,015.00' 24.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,015.00' / 1,015.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Secondary 1,018.00' 50.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=16.10 cfs @ 12.67 hrs  HW=1,017.87'  TW=1,015.37'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 16.10 cfs @ 5.13 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,015.00'  TW=1,014.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment 3S: EX South Drainage

Runoff = 63.33 cfs @ 12.47 hrs,  Volume= 7.059 af,  Depth= 2.18"
     Routed to nonexistent node 1L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  100yr 24hr Rainfall=6.66"

Area (ac) CN Description
* 38.837 58 Type B

38.837 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.0 300 0.0300 0.26 Sheet Flow, Sheet

Range   n= 0.130   P2= 2.84"
11.9 500 0.0100 0.70 Shallow Concentrated Flow, Shallow

Short Grass Pasture   Kv= 7.0 fps
30.9 800 Total



MSE 24-hr 4  100yr 24hr Rainfall=6.66"Fahey South Prelim SWMP
  Printed  11/16/2021Prepared by HP Inc.

Page 25HydroCAD® 10.10-6a  s/n 02063  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 10S: Pro S East Site

Runoff = 68.43 cfs @ 12.20 hrs,  Volume= 4.884 af,  Depth> 5.26"
     Routed to Pond 5P : S Center Det Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  100yr 24hr Rainfall=6.66"

Area (ac) CN Description
* 1.331 77 10% Impervious
* 5.579 86 50% Impervious
* 1.653 91 70% Impervious
* 2.571 98 Wet

11.134 88 Weighted Average
8.563 76.91% Pervious Area
2.571 23.09% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.6 150 0.0260 0.22 Sheet Flow, Sheet

Range   n= 0.130   P2= 2.84"
0.4 100 0.0400 4.06 Shallow Concentrated Flow, Shallow

Paved   Kv= 20.3 fps
0.7 800 0.0750 19.72 61.95 Pipe Channel, Channel

24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

12.7 1,050 Total
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Summary for Subcatchment 12S: Pro S Center Site

Runoff = 155.34 cfs @ 12.20 hrs,  Volume= 11.017 af,  Depth= 5.15"
     Routed to Pond 9P : S Center Det Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  100yr 24hr Rainfall=6.66"

Area (sf) CN Description
* 131,000 77 10% Impervious
* 659,000 86 50% Impervious
* 236,000 91 70% Impervious
* 92,000 98 Wet

1,118,000 87 Weighted Average
1,026,000 91.77% Pervious Area

92,000 8.23% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.6 150 0.0260 0.22 Sheet Flow, Sheet

Range   n= 0.130   P2= 2.84"
0.4 100 0.0400 4.06 Shallow Concentrated Flow, Shallow

Paved   Kv= 20.3 fps
0.7 800 0.0750 19.72 61.95 Pipe Channel, Channel

24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

12.7 1,050 Total
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Summary for Pond 5P: S Center Det Basin

Inflow Area = 11.134 ac, 23.09% Impervious,  Inflow Depth > 5.26"    for  100yr 24hr event
Inflow = 68.43 cfs @ 12.20 hrs,  Volume= 4.884 af
Outflow = 17.11 cfs @ 12.41 hrs,  Volume= 4.517 af,  Atten= 75%,  Lag= 12.4 min
Primary = 16.84 cfs @ 12.36 hrs,  Volume= 4.078 af
     Routed to Pond 6P : S Center Infiltration
Secondary = 7.55 cfs @ 12.60 hrs,  Volume= 0.439 af
     Routed to Pond 6P : S Center Infiltration

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,018.20' @ 12.79 hrs   Surf.Area= 35,732 sf   Storage= 99,636 cf

Plug-Flow detention time= 317.3 min calculated for 4.512 af (92% of inflow)
Center-of-Mass det. time= 282.7 min ( 1,070.1 - 787.4 )

Volume Invert Avail.Storage Storage Description
#1 1,015.00' 129,057 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,015.00 26,636 0 0
1,016.00 29,362 27,999 27,999
1,017.00 32,189 30,776 58,775
1,018.00 35,116 33,653 92,427
1,019.00 38,143 36,630 129,057

Device Routing     Invert Outlet Devices
#1 Primary 1,015.00' 24.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,015.00' / 1,015.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Secondary 1,018.00' 50.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=15.03 cfs @ 12.36 hrs  HW=1,017.96'  TW=1,016.98'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 15.03 cfs @ 4.78 fps)

Secondary OutFlow  Max=5.84 cfs @ 12.60 hrs  HW=1,018.16'  TW=1,018.10'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 5.84 cfs @ 0.74 fps)
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Summary for Pond 6P: S Center Infiltration

Inflow Area = 36.800 ac, 12.73% Impervious,  Inflow Depth > 4.89"    for  100yr 24hr event
Inflow = 126.02 cfs @ 12.32 hrs,  Volume= 14.999 af
Outflow = 40.77 cfs @ 12.70 hrs,  Volume= 13.767 af,  Atten= 68%,  Lag= 22.9 min
Discarded = 0.54 cfs @ 12.70 hrs,  Volume= 1.477 af
Primary = 32.78 cfs @ 12.70 hrs,  Volume= 11.847 af
Secondary = 7.45 cfs @ 12.70 hrs,  Volume= 0.444 af
     Routed to nonexistent node 2L

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,018.17' @ 12.70 hrs   Surf.Area= 46,827 sf   Storage= 162,697 cf

Plug-Flow detention time= 247.4 min calculated for 13.751 af (92% of inflow)
Center-of-Mass det. time= 135.2 min ( 1,141.1 - 1,006.0 )

Volume Invert Avail.Storage Storage Description
#1 1,014.00' 202,745 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,014.00 31,423 0 0
1,015.00 34,953 33,188 33,188
1,016.00 38,583 36,768 69,956
1,017.00 42,314 40,449 110,405
1,018.00 46,145 44,230 154,634
1,019.00 50,077 48,111 202,745

Device Routing     Invert Outlet Devices
#1 Discarded 1,014.00' 0.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 1,015.00' 30.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,015.00' / 1,014.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 4.91 sf   

#3 Device 2 1,015.00' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 2 1,016.50' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 1,017.50' 5.0' long  x 10.0' 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)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Discarded OutFlow  Max=0.54 cfs @ 12.70 hrs  HW=1,018.17'   (Free Discharge)
1=Exfiltration  ( Controls 0.54 cfs)

Primary OutFlow  Max=32.77 cfs @ 12.70 hrs  HW=1,018.17'   (Free Discharge)
2=Culvert  (Inlet Controls 32.77 cfs @ 6.68 fps)

3=Orifice/Grate  (Passes < 1.62 cfs potential flow)
4=Orifice/Grate  (Passes < 44.02 cfs potential flow)

Secondary OutFlow  Max=7.44 cfs @ 12.70 hrs  HW=1,018.17'   (Free Discharge)
5=Broad-Crested Rectangular Weir  (Weir Controls 7.44 cfs @ 2.21 fps)



MSE 24-hr 4  100yr 24hr Rainfall=6.66"Fahey South Prelim SWMP
  Printed  11/16/2021Prepared by HP Inc.

Page 30HydroCAD® 10.10-6a  s/n 02063  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 9P: S Center Det Basin

Inflow Area = 25.666 ac, 8.23% Impervious,  Inflow Depth = 5.15"    for  100yr 24hr event
Inflow = 155.34 cfs @ 12.20 hrs,  Volume= 11.017 af
Outflow = 110.11 cfs @ 12.32 hrs,  Volume= 10.482 af,  Atten= 29%,  Lag= 6.8 min
Primary = 22.89 cfs @ 12.32 hrs,  Volume= 7.087 af
     Routed to Pond 6P : S Center Infiltration
Secondary = 87.22 cfs @ 12.32 hrs,  Volume= 3.394 af
     Routed to Pond 6P : S Center Infiltration

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,018.75' @ 12.32 hrs   Surf.Area= 53,339 sf   Storage= 171,401 cf

Plug-Flow detention time= 212.2 min calculated for 10.469 af (95% of inflow)
Center-of-Mass det. time= 188.3 min ( 978.3 - 790.0 )

Volume Invert Avail.Storage Storage Description
#1 1,015.00' 184,845 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,015.00 38,293 0 0
1,016.00 42,164 40,229 40,229
1,017.00 46,136 44,150 84,379
1,018.00 50,208 48,172 132,551
1,019.00 54,380 52,294 184,845

Device Routing     Invert Outlet Devices
#1 Primary 1,015.00' 24.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,015.00' / 1,015.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Secondary 1,018.00' 50.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=22.49 cfs @ 12.32 hrs  HW=1,018.74'  TW=1,016.53'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 22.49 cfs @ 7.16 fps)

Secondary OutFlow  Max=85.14 cfs @ 12.32 hrs  HW=1,018.74'  TW=1,016.52'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 85.14 cfs @ 2.31 fps)
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Summary for Subcatchment 3S: EX South Drainage

Runoff = 82.25 cfs @ 12.46 hrs,  Volume= 8.985 af,  Depth= 2.78"
     Routed to nonexistent node 1L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  200yr 24hr Rainfall=7.53"

Area (ac) CN Description
* 38.837 58 Type B

38.837 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.0 300 0.0300 0.26 Sheet Flow, Sheet

Range   n= 0.130   P2= 2.84"
11.9 500 0.0100 0.70 Shallow Concentrated Flow, Shallow

Short Grass Pasture   Kv= 7.0 fps
30.9 800 Total
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Summary for Subcatchment 10S: Pro S East Site

Runoff = 78.75 cfs @ 12.20 hrs,  Volume= 5.667 af,  Depth> 6.11"
     Routed to Pond 5P : S Center Det Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  200yr 24hr Rainfall=7.53"

Area (ac) CN Description
* 1.331 77 10% Impervious
* 5.579 86 50% Impervious
* 1.653 91 70% Impervious
* 2.571 98 Wet

11.134 88 Weighted Average
8.563 76.91% Pervious Area
2.571 23.09% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.6 150 0.0260 0.22 Sheet Flow, Sheet

Range   n= 0.130   P2= 2.84"
0.4 100 0.0400 4.06 Shallow Concentrated Flow, Shallow

Paved   Kv= 20.3 fps
0.7 800 0.0750 19.72 61.95 Pipe Channel, Channel

24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

12.7 1,050 Total
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Summary for Subcatchment 12S: Pro S Center Site

Runoff = 179.20 cfs @ 12.20 hrs,  Volume= 12.817 af,  Depth> 5.99"
     Routed to Pond 9P : S Center Det Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  200yr 24hr Rainfall=7.53"

Area (sf) CN Description
* 131,000 77 10% Impervious
* 659,000 86 50% Impervious
* 236,000 91 70% Impervious
* 92,000 98 Wet

1,118,000 87 Weighted Average
1,026,000 91.77% Pervious Area

92,000 8.23% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.6 150 0.0260 0.22 Sheet Flow, Sheet

Range   n= 0.130   P2= 2.84"
0.4 100 0.0400 4.06 Shallow Concentrated Flow, Shallow

Paved   Kv= 20.3 fps
0.7 800 0.0750 19.72 61.95 Pipe Channel, Channel

24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

12.7 1,050 Total
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Summary for Pond 5P: S Center Det Basin

Inflow Area = 11.134 ac, 23.09% Impervious,  Inflow Depth > 6.11"    for  200yr 24hr event
Inflow = 78.75 cfs @ 12.20 hrs,  Volume= 5.667 af
Outflow = 32.11 cfs @ 12.38 hrs,  Volume= 5.295 af,  Atten= 59%,  Lag= 10.5 min
Primary = 18.44 cfs @ 12.29 hrs,  Volume= 4.041 af
     Routed to Pond 6P : S Center Infiltration
Secondary = 24.89 cfs @ 12.65 hrs,  Volume= 1.254 af
     Routed to Pond 6P : S Center Infiltration

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,018.62' @ 12.74 hrs   Surf.Area= 37,002 sf   Storage= 114,891 cf

Plug-Flow detention time= 285.0 min calculated for 5.289 af (93% of inflow)
Center-of-Mass det. time= 254.0 min ( 1,038.1 - 784.1 )

Volume Invert Avail.Storage Storage Description
#1 1,015.00' 129,057 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,015.00 26,636 0 0
1,016.00 29,362 27,999 27,999
1,017.00 32,189 30,776 58,775
1,018.00 35,116 33,653 92,427
1,019.00 38,143 36,630 129,057

Device Routing     Invert Outlet Devices
#1 Primary 1,015.00' 24.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,015.00' / 1,015.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Secondary 1,018.00' 50.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=14.48 cfs @ 12.29 hrs  HW=1,018.10'  TW=1,017.19'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 14.48 cfs @ 4.61 fps)

Secondary OutFlow  Max=12.15 cfs @ 12.65 hrs  HW=1,018.62'  TW=1,018.61'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 12.15 cfs @ 0.39 fps)
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Summary for Pond 6P: S Center Infiltration

Inflow Area = 36.800 ac, 12.73% Impervious,  Inflow Depth > 5.73"    for  200yr 24hr event
Inflow = 164.26 cfs @ 12.31 hrs,  Volume= 17.568 af
Outflow = 53.44 cfs @ 12.52 hrs,  Volume= 16.329 af,  Atten= 67%,  Lag= 12.5 min
Discarded = 0.57 cfs @ 12.52 hrs,  Volume= 1.501 af
Primary = 36.54 cfs @ 12.52 hrs,  Volume= 13.510 af
Secondary = 16.34 cfs @ 12.52 hrs,  Volume= 1.318 af
     Routed to nonexistent node 2L

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,018.64' @ 12.52 hrs   Surf.Area= 48,660 sf   Storage= 184,948 cf

Plug-Flow detention time= 216.2 min calculated for 16.329 af (93% of inflow)
Center-of-Mass det. time= 118.2 min ( 1,098.9 - 980.8 )

Volume Invert Avail.Storage Storage Description
#1 1,014.00' 202,745 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,014.00 31,423 0 0
1,015.00 34,953 33,188 33,188
1,016.00 38,583 36,768 69,956
1,017.00 42,314 40,449 110,405
1,018.00 46,145 44,230 154,634
1,019.00 50,077 48,111 202,745

Device Routing     Invert Outlet Devices
#1 Discarded 1,014.00' 0.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 1,015.00' 30.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,015.00' / 1,014.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 4.91 sf   

#3 Device 2 1,015.00' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Device 2 1,016.50' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 1,017.50' 5.0' long  x 10.0' 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)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Discarded OutFlow  Max=0.56 cfs @ 12.52 hrs  HW=1,018.63'   (Free Discharge)
1=Exfiltration  ( Controls 0.56 cfs)

Primary OutFlow  Max=36.43 cfs @ 12.52 hrs  HW=1,018.63'   (Free Discharge)
2=Culvert  (Inlet Controls 36.43 cfs @ 7.42 fps)

3=Orifice/Grate  (Passes < 1.74 cfs potential flow)
4=Orifice/Grate  (Passes < 49.62 cfs potential flow)

Secondary OutFlow  Max=16.03 cfs @ 12.52 hrs  HW=1,018.63'   (Free Discharge)
5=Broad-Crested Rectangular Weir  (Weir Controls 16.03 cfs @ 2.85 fps)
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Summary for Pond 9P: S Center Det Basin

Inflow Area = 25.666 ac, 8.23% Impervious,  Inflow Depth > 5.99"    for  200yr 24hr event
Inflow = 179.20 cfs @ 12.20 hrs,  Volume= 12.817 af
Outflow = 140.13 cfs @ 12.29 hrs,  Volume= 12.273 af,  Atten= 22%,  Lag= 5.3 min
Primary = 23.70 cfs @ 12.25 hrs,  Volume= 7.199 af
     Routed to Pond 6P : S Center Infiltration
Secondary = 117.12 cfs @ 12.30 hrs,  Volume= 5.074 af
     Routed to Pond 6P : S Center Infiltration

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,018.91' @ 12.30 hrs   Surf.Area= 54,022 sf   Storage= 180,192 cf

Plug-Flow detention time= 190.7 min calculated for 12.259 af (96% of inflow)
Center-of-Mass det. time= 169.5 min ( 956.1 - 786.6 )

Volume Invert Avail.Storage Storage Description
#1 1,015.00' 184,845 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,015.00 38,293 0 0
1,016.00 42,164 40,229 40,229
1,017.00 46,136 44,150 84,379
1,018.00 50,208 48,172 132,551
1,019.00 54,380 52,294 184,845

Device Routing     Invert Outlet Devices
#1 Primary 1,015.00' 24.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,015.00' / 1,015.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Secondary 1,018.00' 50.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=22.38 cfs @ 12.25 hrs  HW=1,018.88'  TW=1,016.69'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 22.38 cfs @ 7.12 fps)

Secondary OutFlow  Max=116.51 cfs @ 12.30 hrs  HW=1,018.91'  TW=1,017.22'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 116.51 cfs @ 2.56 fps)
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Summary for Subcatchment 1S: Existing Site

Runoff = 2.60 cfs @ 12.52 hrs,  Volume= 0.368 af,  Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  1yr 24hr Rainfall=2.49"

Area (ac) CN Description
* 11.500 68 Type B Soils

11.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.7 300 0.0330 0.22 Sheet Flow, Sheet

Cultivated: Residue>20%   n= 0.170   P2= 2.84"
6.2 350 0.0180 0.94 Shallow Concentrated Flow, Shallow

Short Grass Pasture   Kv= 7.0 fps
0.5 250 0.0480 8.73 174.63 Channel Flow, Channel

Area= 20.0 sf  Perim= 18.0'  r= 1.11'  n= 0.040
29.4 900 Total
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Summary for Subcatchment 2S: Proposed Site

Runoff = 21.11 cfs @ 12.13 hrs,  Volume= 1.122 af,  Depth= 1.17"
     Routed to Pond 1P : Detention Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  1yr 24hr Rainfall=2.49"

Area (ac) CN Description
* 5.500 98 Impervious
* 0.500 98 Water
* 5.500 71 Vegetated

11.500 85 Weighted Average
5.500 47.83% Pervious Area
6.000 52.17% Impervious Area

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

6.0 Direct Entry, TC
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Summary for Pond 1P: Detention Basin

Inflow Area = 11.500 ac, 52.17% Impervious,  Inflow Depth = 1.17"    for  1yr 24hr event
Inflow = 21.11 cfs @ 12.13 hrs,  Volume= 1.122 af
Outflow = 0.82 cfs @ 14.55 hrs,  Volume= 1.093 af,  Atten= 96%,  Lag= 145.0 min
Primary = 0.82 cfs @ 14.55 hrs,  Volume= 1.093 af
     Routed to Pond 2P : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,020.76' @ 14.55 hrs   Surf.Area= 19,277 sf   Storage= 30,269 cf

Plug-Flow detention time= 502.0 min calculated for 1.093 af (97% of inflow)
Center-of-Mass det. time= 487.8 min ( 1,310.5 - 822.7 )

Volume Invert Avail.Storage Storage Description
#1 1,019.00' 79,711 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,019.00 15,247 0 0
1,020.00 17,499 16,373 16,373
1,021.00 19,852 18,676 35,049
1,022.00 22,306 21,079 56,128
1,023.00 24,860 23,583 79,711

Device Routing     Invert Outlet Devices
#1 Primary 1,018.50' 18.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,018.50' / 1,018.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,019.00' 5.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 1,021.10' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Primary 1,022.00' 40.0' long  x 10.0' 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)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.82 cfs @ 14.55 hrs  HW=1,020.76'  TW=1,018.59'   (Dynamic Tailwater)
1=Culvert  (Passes 0.82 cfs of 10.23 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.82 cfs @ 5.99 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 2P: Infiltration Basin

Inflow Area = 11.500 ac, 52.17% Impervious,  Inflow Depth > 1.14"    for  1yr 24hr event
Inflow = 0.82 cfs @ 14.55 hrs,  Volume= 1.093 af
Outflow = 0.67 cfs @ 20.75 hrs,  Volume= 0.916 af,  Atten= 18%,  Lag= 372.1 min
Discarded = 0.14 cfs @ 20.75 hrs,  Volume= 0.413 af
Primary = 0.52 cfs @ 20.75 hrs,  Volume= 0.503 af
     Routed to Link 1L : Basin Outflow
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Link 1L : Basin Outflow

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,019.32' @ 20.75 hrs   Surf.Area= 12,490 sf   Storage= 14,558 cf

Plug-Flow detention time= 446.9 min calculated for 0.916 af (84% of inflow)
Center-of-Mass det. time= 307.4 min ( 1,617.9 - 1,310.5 )

Volume Invert Avail.Storage Storage Description
#1 1,018.00' 76,708 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,018.00 9,564 0 0
1,019.00 11,753 10,659 10,659
1,020.00 14,044 12,899 23,557
1,021.00 16,436 15,240 38,797
1,022.00 18,930 17,683 56,480
1,023.00 21,525 20,228 76,708

Device Routing     Invert Outlet Devices
#1 Discarded 1,018.00' 0.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 1.00'   
#2 Primary 1,019.00' 18.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,019.00' / 1,018.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Secondary 1,022.00' 5.0' long  x 10.0' 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)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Discarded OutFlow  Max=0.14 cfs @ 20.75 hrs  HW=1,019.32'   (Free Discharge)
1=Exfiltration  ( Controls 0.14 cfs)

Primary OutFlow  Max=0.52 cfs @ 20.75 hrs  HW=1,019.32'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 0.52 cfs @ 2.84 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,018.00'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment 1S: Existing Site

Runoff = 4.10 cfs @ 12.49 hrs,  Volume= 0.523 af,  Depth= 0.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  2yr 24hr Rainfall=2.84"

Area (ac) CN Description
* 11.500 68 Type B Soils

11.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.7 300 0.0330 0.22 Sheet Flow, Sheet

Cultivated: Residue>20%   n= 0.170   P2= 2.84"
6.2 350 0.0180 0.94 Shallow Concentrated Flow, Shallow

Short Grass Pasture   Kv= 7.0 fps
0.5 250 0.0480 8.73 174.63 Channel Flow, Channel

Area= 20.0 sf  Perim= 18.0'  r= 1.11'  n= 0.040
29.4 900 Total
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Summary for Subcatchment 2S: Proposed Site

Runoff = 26.19 cfs @ 12.13 hrs,  Volume= 1.394 af,  Depth= 1.45"
     Routed to Pond 1P : Detention Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  2yr 24hr Rainfall=2.84"

Area (ac) CN Description
* 5.500 98 Impervious
* 0.500 98 Water
* 5.500 71 Vegetated

11.500 85 Weighted Average
5.500 47.83% Pervious Area
6.000 52.17% Impervious Area

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

6.0 Direct Entry, TC
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Summary for Pond 1P: Detention Basin

Inflow Area = 11.500 ac, 52.17% Impervious,  Inflow Depth = 1.45"    for  2yr 24hr event
Inflow = 26.19 cfs @ 12.13 hrs,  Volume= 1.394 af
Outflow = 1.28 cfs @ 13.60 hrs,  Volume= 1.361 af,  Atten= 95%,  Lag= 88.1 min
Primary = 1.28 cfs @ 13.60 hrs,  Volume= 1.361 af
     Routed to Pond 2P : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,021.15' @ 13.60 hrs   Surf.Area= 20,225 sf   Storage= 38,094 cf

Plug-Flow detention time= 536.0 min calculated for 1.359 af (97% of inflow)
Center-of-Mass det. time= 523.7 min ( 1,341.2 - 817.5 )

Volume Invert Avail.Storage Storage Description
#1 1,019.00' 79,711 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,019.00 15,247 0 0
1,020.00 17,499 16,373 16,373
1,021.00 19,852 18,676 35,049
1,022.00 22,306 21,079 56,128
1,023.00 24,860 23,583 79,711

Device Routing     Invert Outlet Devices
#1 Primary 1,018.50' 18.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,018.50' / 1,018.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,019.00' 5.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 1,021.10' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Primary 1,022.00' 40.0' long  x 10.0' 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)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=1.28 cfs @ 13.60 hrs  HW=1,021.15'  TW=1,018.46'   (Dynamic Tailwater)
1=Culvert  (Passes 1.28 cfs of 11.73 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.92 cfs @ 6.71 fps)
3=Orifice/Grate  (Weir Controls 0.36 cfs @ 0.75 fps)

4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 2P: Infiltration Basin

Inflow Area = 11.500 ac, 52.17% Impervious,  Inflow Depth > 1.42"    for  2yr 24hr event
Inflow = 1.28 cfs @ 13.60 hrs,  Volume= 1.361 af
Outflow = 0.79 cfs @ 19.75 hrs,  Volume= 1.160 af,  Atten= 38%,  Lag= 368.8 min
Discarded = 0.15 cfs @ 19.75 hrs,  Volume= 0.421 af
Primary = 0.64 cfs @ 19.75 hrs,  Volume= 0.738 af
     Routed to Link 1L : Basin Outflow
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Link 1L : Basin Outflow

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,019.36' @ 19.75 hrs   Surf.Area= 12,576 sf   Storage= 15,026 cf

Plug-Flow detention time= 388.1 min calculated for 1.158 af (85% of inflow)
Center-of-Mass det. time= 251.7 min ( 1,592.9 - 1,341.2 )

Volume Invert Avail.Storage Storage Description
#1 1,018.00' 76,708 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,018.00 9,564 0 0
1,019.00 11,753 10,659 10,659
1,020.00 14,044 12,899 23,557
1,021.00 16,436 15,240 38,797
1,022.00 18,930 17,683 56,480
1,023.00 21,525 20,228 76,708

Device Routing     Invert Outlet Devices
#1 Discarded 1,018.00' 0.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 1.00'   
#2 Primary 1,019.00' 18.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,019.00' / 1,018.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Secondary 1,022.00' 5.0' long  x 10.0' 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)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Discarded OutFlow  Max=0.15 cfs @ 19.75 hrs  HW=1,019.36'   (Free Discharge)
1=Exfiltration  ( Controls 0.15 cfs)

Primary OutFlow  Max=0.64 cfs @ 19.75 hrs  HW=1,019.36'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 0.64 cfs @ 2.99 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,018.00'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment 1S: Existing Site

Runoff = 11.03 cfs @ 12.45 hrs,  Volume= 1.210 af,  Depth= 1.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  10yr 24hr Rainfall=4.09"

Area (ac) CN Description
* 11.500 68 Type B Soils

11.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.7 300 0.0330 0.22 Sheet Flow, Sheet

Cultivated: Residue>20%   n= 0.170   P2= 2.84"
6.2 350 0.0180 0.94 Shallow Concentrated Flow, Shallow

Short Grass Pasture   Kv= 7.0 fps
0.5 250 0.0480 8.73 174.63 Channel Flow, Channel

Area= 20.0 sf  Perim= 18.0'  r= 1.11'  n= 0.040
29.4 900 Total
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Summary for Subcatchment 2S: Proposed Site

Runoff = 44.98 cfs @ 12.13 hrs,  Volume= 2.433 af,  Depth= 2.54"
     Routed to Pond 1P : Detention Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  10yr 24hr Rainfall=4.09"

Area (ac) CN Description
* 5.500 98 Impervious
* 0.500 98 Water
* 5.500 71 Vegetated

11.500 85 Weighted Average
5.500 47.83% Pervious Area
6.000 52.17% Impervious Area

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

6.0 Direct Entry, TC
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Summary for Pond 1P: Detention Basin

Inflow Area = 11.500 ac, 52.17% Impervious,  Inflow Depth = 2.54"    for  10yr 24hr event
Inflow = 44.98 cfs @ 12.13 hrs,  Volume= 2.433 af
Outflow = 13.19 cfs @ 12.33 hrs,  Volume= 2.394 af,  Atten= 71%,  Lag= 11.8 min
Primary = 13.19 cfs @ 12.33 hrs,  Volume= 2.394 af
     Routed to Pond 2P : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,021.64' @ 12.34 hrs   Surf.Area= 21,434 sf   Storage= 48,353 cf

Plug-Flow detention time= 365.1 min calculated for 2.391 af (98% of inflow)
Center-of-Mass det. time= 357.2 min ( 1,161.6 - 804.3 )

Volume Invert Avail.Storage Storage Description
#1 1,019.00' 79,711 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,019.00 15,247 0 0
1,020.00 17,499 16,373 16,373
1,021.00 19,852 18,676 35,049
1,022.00 22,306 21,079 56,128
1,023.00 24,860 23,583 79,711

Device Routing     Invert Outlet Devices
#1 Primary 1,018.50' 18.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,018.50' / 1,018.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,019.00' 5.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 1,021.10' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Primary 1,022.00' 40.0' long  x 10.0' 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)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=13.16 cfs @ 12.33 hrs  HW=1,021.64'  TW=1,018.73'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 13.16 cfs @ 7.45 fps)

2=Orifice/Grate  (Passes < 1.02 cfs potential flow)
3=Orifice/Grate  (Passes < 12.29 cfs potential flow)

4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 2P: Infiltration Basin

Inflow Area = 11.500 ac, 52.17% Impervious,  Inflow Depth > 2.50"    for  10yr 24hr event
Inflow = 13.19 cfs @ 12.33 hrs,  Volume= 2.394 af
Outflow = 4.24 cfs @ 13.23 hrs,  Volume= 2.176 af,  Atten= 68%,  Lag= 54.1 min
Discarded = 0.16 cfs @ 13.23 hrs,  Volume= 0.443 af
Primary = 4.07 cfs @ 13.23 hrs,  Volume= 1.733 af
     Routed to Link 1L : Basin Outflow
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Link 1L : Basin Outflow

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,020.02' @ 13.23 hrs   Surf.Area= 14,090 sf   Storage= 23,828 cf

Plug-Flow detention time= 251.1 min calculated for 2.173 af (91% of inflow)
Center-of-Mass det. time= 146.5 min ( 1,308.0 - 1,161.6 )

Volume Invert Avail.Storage Storage Description
#1 1,018.00' 76,708 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,018.00 9,564 0 0
1,019.00 11,753 10,659 10,659
1,020.00 14,044 12,899 23,557
1,021.00 16,436 15,240 38,797
1,022.00 18,930 17,683 56,480
1,023.00 21,525 20,228 76,708

Device Routing     Invert Outlet Devices
#1 Discarded 1,018.00' 0.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 1.00'   
#2 Primary 1,019.00' 18.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,019.00' / 1,018.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Secondary 1,022.00' 5.0' long  x 10.0' 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)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Discarded OutFlow  Max=0.16 cfs @ 13.23 hrs  HW=1,020.02'   (Free Discharge)
1=Exfiltration  ( Controls 0.16 cfs)

Primary OutFlow  Max=4.07 cfs @ 13.23 hrs  HW=1,020.02'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 4.07 cfs @ 4.50 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,018.00'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment 1S: Existing Site

Runoff = 29.05 cfs @ 12.43 hrs,  Volume= 3.007 af,  Depth= 3.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  100yr 24hr Rainfall=6.66"

Area (ac) CN Description
* 11.500 68 Type B Soils

11.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.7 300 0.0330 0.22 Sheet Flow, Sheet

Cultivated: Residue>20%   n= 0.170   P2= 2.84"
6.2 350 0.0180 0.94 Shallow Concentrated Flow, Shallow

Short Grass Pasture   Kv= 7.0 fps
0.5 250 0.0480 8.73 174.63 Channel Flow, Channel

Area= 20.0 sf  Perim= 18.0'  r= 1.11'  n= 0.040
29.4 900 Total
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Summary for Subcatchment 2S: Proposed Site

Runoff = 84.44 cfs @ 12.13 hrs,  Volume= 4.723 af,  Depth= 4.93"
     Routed to Pond 1P : Detention Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  100yr 24hr Rainfall=6.66"

Area (ac) CN Description
* 5.500 98 Impervious
* 0.500 98 Water
* 5.500 71 Vegetated

11.500 85 Weighted Average
5.500 47.83% Pervious Area
6.000 52.17% Impervious Area

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

6.0 Direct Entry, TC
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Summary for Pond 1P: Detention Basin

Inflow Area = 11.500 ac, 52.17% Impervious,  Inflow Depth = 4.93"    for  100yr 24hr event
Inflow = 84.44 cfs @ 12.13 hrs,  Volume= 4.723 af
Outflow = 65.15 cfs @ 12.19 hrs,  Volume= 4.679 af,  Atten= 23%,  Lag= 3.5 min
Primary = 65.15 cfs @ 12.19 hrs,  Volume= 4.679 af
     Routed to Pond 2P : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,022.60' @ 12.19 hrs   Surf.Area= 23,842 sf   Storage= 70,008 cf

Plug-Flow detention time= 228.2 min calculated for 4.679 af (99% of inflow)
Center-of-Mass det. time= 222.5 min ( 1,011.2 - 788.7 )

Volume Invert Avail.Storage Storage Description
#1 1,019.00' 79,711 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,019.00 15,247 0 0
1,020.00 17,499 16,373 16,373
1,021.00 19,852 18,676 35,049
1,022.00 22,306 21,079 56,128
1,023.00 24,860 23,583 79,711

Device Routing     Invert Outlet Devices
#1 Primary 1,018.50' 18.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,018.50' / 1,018.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,019.00' 5.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 1,021.10' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Primary 1,022.00' 40.0' long  x 10.0' 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)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=61.62 cfs @ 12.19 hrs  HW=1,022.59'  TW=1,020.26'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 12.99 cfs @ 7.35 fps)

2=Orifice/Grate  (Passes < 1.00 cfs potential flow)
3=Orifice/Grate  (Passes < 41.53 cfs potential flow)

4=Broad-Crested Rectangular Weir  (Weir Controls 48.63 cfs @ 2.07 fps)
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Summary for Pond 2P: Infiltration Basin

Inflow Area = 11.500 ac, 52.17% Impervious,  Inflow Depth > 4.88"    for  100yr 24hr event
Inflow = 65.15 cfs @ 12.19 hrs,  Volume= 4.679 af
Outflow = 12.79 cfs @ 12.61 hrs,  Volume= 4.446 af,  Atten= 80%,  Lag= 25.4 min
Discarded = 0.22 cfs @ 12.61 hrs,  Volume= 0.476 af
Primary = 12.57 cfs @ 12.61 hrs,  Volume= 3.970 af
     Routed to Link 1L : Basin Outflow
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
     Routed to Link 1L : Basin Outflow

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,021.93' @ 12.61 hrs   Surf.Area= 18,760 sf   Storage= 55,197 cf

Plug-Flow detention time= 152.4 min calculated for 4.441 af (95% of inflow)
Center-of-Mass det. time= 86.7 min ( 1,097.9 - 1,011.2 )

Volume Invert Avail.Storage Storage Description
#1 1,018.00' 76,708 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,018.00 9,564 0 0
1,019.00 11,753 10,659 10,659
1,020.00 14,044 12,899 23,557
1,021.00 16,436 15,240 38,797
1,022.00 18,930 17,683 56,480
1,023.00 21,525 20,228 76,708

Device Routing     Invert Outlet Devices
#1 Discarded 1,018.00' 0.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 1.00'   
#2 Primary 1,019.00' 18.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,019.00' / 1,018.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Secondary 1,022.00' 5.0' long  x 10.0' 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)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Discarded OutFlow  Max=0.22 cfs @ 12.61 hrs  HW=1,021.93'   (Free Discharge)
1=Exfiltration  ( Controls 0.22 cfs)

Primary OutFlow  Max=12.56 cfs @ 12.61 hrs  HW=1,021.93'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 12.56 cfs @ 7.11 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=1,018.00'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment 1S: Existing Site

Runoff = 35.78 cfs @ 12.42 hrs,  Volume= 3.683 af,  Depth= 3.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  200yr 24hr Rainfall=7.53"

Area (ac) CN Description
* 11.500 68 Type B Soils

11.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.7 300 0.0330 0.22 Sheet Flow, Sheet

Cultivated: Residue>20%   n= 0.170   P2= 2.84"
6.2 350 0.0180 0.94 Shallow Concentrated Flow, Shallow

Short Grass Pasture   Kv= 7.0 fps
0.5 250 0.0480 8.73 174.63 Channel Flow, Channel

Area= 20.0 sf  Perim= 18.0'  r= 1.11'  n= 0.040
29.4 900 Total
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Summary for Subcatchment 2S: Proposed Site

Runoff = 97.76 cfs @ 12.13 hrs,  Volume= 5.521 af,  Depth= 5.76"
     Routed to Pond 1P : Detention Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  200yr 24hr Rainfall=7.53"

Area (ac) CN Description
* 5.500 98 Impervious
* 0.500 98 Water
* 5.500 71 Vegetated

11.500 85 Weighted Average
5.500 47.83% Pervious Area
6.000 52.17% Impervious Area

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

6.0 Direct Entry, TC
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Summary for Pond 1P: Detention Basin

Inflow Area = 11.500 ac, 52.17% Impervious,  Inflow Depth = 5.76"    for  200yr 24hr event
Inflow = 97.76 cfs @ 12.13 hrs,  Volume= 5.521 af
Outflow = 82.20 cfs @ 12.17 hrs,  Volume= 5.476 af,  Atten= 16%,  Lag= 2.5 min
Primary = 82.20 cfs @ 12.17 hrs,  Volume= 5.476 af
     Routed to Pond 2P : Infiltration Basin

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,022.74' @ 12.17 hrs   Surf.Area= 24,197 sf   Storage= 73,341 cf

Plug-Flow detention time= 204.2 min calculated for 5.476 af (99% of inflow)
Center-of-Mass det. time= 199.2 min ( 984.2 - 785.0 )

Volume Invert Avail.Storage Storage Description
#1 1,019.00' 79,711 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,019.00 15,247 0 0
1,020.00 17,499 16,373 16,373
1,021.00 19,852 18,676 35,049
1,022.00 22,306 21,079 56,128
1,023.00 24,860 23,583 79,711

Device Routing     Invert Outlet Devices
#1 Primary 1,018.50' 18.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,018.50' / 1,018.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Device 1 1,019.00' 5.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 1,021.10' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Primary 1,022.00' 40.0' long  x 10.0' 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)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=76.78 cfs @ 12.17 hrs  HW=1,022.72'  TW=1,020.90'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 11.47 cfs @ 6.49 fps)

2=Orifice/Grate  (Passes < 0.89 cfs potential flow)
3=Orifice/Grate  (Passes < 43.27 cfs potential flow)

4=Broad-Crested Rectangular Weir  (Weir Controls 65.30 cfs @ 2.28 fps)
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Summary for Pond 2P: Infiltration Basin

Inflow Area = 11.500 ac, 52.17% Impervious,  Inflow Depth > 5.71"    for  200yr 24hr event
Inflow = 82.20 cfs @ 12.17 hrs,  Volume= 5.476 af
Outflow = 18.24 cfs @ 12.41 hrs,  Volume= 5.240 af,  Atten= 78%,  Lag= 14.2 min
Discarded = 0.23 cfs @ 12.41 hrs,  Volume= 0.486 af
Primary = 14.00 cfs @ 12.41 hrs,  Volume= 4.589 af
     Routed to Link 1L : Basin Outflow
Secondary = 4.01 cfs @ 12.41 hrs,  Volume= 0.165 af
     Routed to Link 1L : Basin Outflow

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 1,022.46' @ 12.41 hrs   Surf.Area= 20,115 sf   Storage= 65,394 cf

Plug-Flow detention time= 138.1 min calculated for 5.234 af (96% of inflow)
Center-of-Mass det. time= 80.2 min ( 1,064.4 - 984.2 )

Volume Invert Avail.Storage Storage Description
#1 1,018.00' 76,708 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

1,018.00 9,564 0 0
1,019.00 11,753 10,659 10,659
1,020.00 14,044 12,899 23,557
1,021.00 16,436 15,240 38,797
1,022.00 18,930 17,683 56,480
1,023.00 21,525 20,228 76,708

Device Routing     Invert Outlet Devices
#1 Discarded 1,018.00' 0.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 1.00'   
#2 Primary 1,019.00' 18.0"  Round Culvert   

L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 1,019.00' / 1,018.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Secondary 1,022.00' 5.0' long  x 10.0' 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)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Discarded OutFlow  Max=0.23 cfs @ 12.41 hrs  HW=1,022.45'   (Free Discharge)
1=Exfiltration  ( Controls 0.23 cfs)

Primary OutFlow  Max=13.99 cfs @ 12.41 hrs  HW=1,022.45'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 13.99 cfs @ 7.92 fps)

Secondary OutFlow  Max=3.97 cfs @ 12.41 hrs  HW=1,022.45'  TW=0.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir  (Weir Controls 3.97 cfs @ 1.75 fps)
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BYPASS PIPE SIZING 
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Hydrology Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Nov 17 2021

Offsite Lands to West

Hydrograph type =  Rational Peak discharge (cfs) =  73.05
Storm frequency (yrs) =  100 Time interval (min) =  1
Drainage area (ac) =  67.950 Runoff coeff. (C) =  0.25
Rainfall Inten (in/hr) =  4.300 Tc by User (min) =  30
IDF Curve =  Fitchburg IDF.IDF Rec limb factor =  1.00

Hydrograph Volume = 131,483 (cuft); 3.018 (acft)
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Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Nov 17 2021

<Name>

Circular
Diameter (ft) =  3.50

Invert Elev (ft) =  1018.00
Slope (%) =  0.50
N-Value =  0.013

Calculations
Compute by: Q vs Depth
No. Increments =  10

Highlighted
Depth (ft) =  3.15
Q (cfs) =  75.84
Area (sqft) =  9.12
Velocity (ft/s) =  8.31
Wetted Perim (ft) =  8.75
Crit Depth, Yc (ft) =  2.73
Top Width (ft) =  2.09
EGL (ft) =  4.22
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