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1.0 INTRODUCTION 

 
The proposed Dolphin Court Office Building  is  located  in  the Southeast 1/4 of  the Southwest 1/4 of 
Section 36, Township 7 North, Range 19 East,  in the City of Waukesha, Waukesha County, Wisconsin.  
The existing site is located at the north end of Dolphin Court, a cul de sac off of Dolphin Drive.  The site 
is generally bounded by commercial development to the east and south, East Main Street to the north, 
and Hwy 164 to the west.  A location map identifying the project site can be found in Appendix 1. 
 
This Storm Water Management Plan has been created to address runoff rate control, water quality 
treatment, and infiltration requirements for the proposed Dolphin Court Office Building. 
 
The development will consist of  the construction of a proposed office building with concrete walks, 
asphalt parking, and drive aisles.   Water and sanitary sewer will be extended  from Dolphin Court  to 
serve the proposed building and storm sewer will be constructed in the parking lot to provide drainage 
conveyance.    On‐site  storm water management will  be  provided  by  a  proposed  infiltration  basin, 
detention pond and  two grass  swales.   The property was also  included as part of a previous  storm 
water management plan  that  included a detention pond  immediately south of  the subject property.  
The existing and proposed storm water facilities have been designed to provide runoff rate control and 
water quality  treatment  in accordance with City of Waukesha and Wisconsin Department of Natural 
Resources (WDNR) regulations.  Please refer to Section 3.0 and Section 5.0 for design criteria and more 
details of the storm water facilities. 
 
2.0 EXISTING CONDITIONS 

 
The subject property is 2.877 acres consisting of a combination of brush and grassland.  Approximately 
0.7 acres of land to the east and 0.1 acres of land to the north drain onto the project site.  The existing 
topography  generally  slopes  toward  the  south, where  a  storm  sewer  directs  runoff  to  the  existing 
detention  pond  along  the west  side  of  Dolphin  Court.    See  Appendix  3  for  an  Existing  Conditions 
Hydrology Exhibit. 
 
On‐site soil types have been identified using soils data obtained from the United States Department of 
Agriculture – Natural Resources Conservation Service Web Soil Survey.  The predominant soil type on 
the site  is Hochheim  loam, hydrologic soil group D.   A soil  location map  illustrating the  identified soil 
type is included in Appendix 2. 
 
3.0 DESIGN CRITERIA 

 
3.1  City of Waukesha 

Chapter 32 – Storm Water Management and Erosion Control 

3.2  Wisconsin Department of Natural Resources 
WDNR – Technical Standards (NR151 and NR216) 

 



Dolphin Court Office Building    7/13/15 
JSD Project No.: 15C6779    

Page 2 

Water Quantity:   City of Waukesha ordinance  requires  that peak  runoff discharge  rates under post‐
development site conditions shall not exceed  the rates under pre‐development conditions  for  the 2‐
year,  10‐year,  and  100‐year,  24‐hour  design  storm  events.   WDNR  regulations  require  that  post‐
development peak discharge rates do not exceed existing rates for the 1‐year and 2‐year storm events.  
Section 5.1 of this report details the rate control design utilized to achieve water quantity objectives. 
 
Water Quality:   City  of  Waukesha  ordinance  and  WDNR  regulations  require  a  reduction  in  total 
suspended  solids  load  of  80%,  based  on  an  average  annual  rainfall,  as  compared  to  no  runoff 
management  controls.    Please  refer  to  Section  5.2  for  a  description  of  the  on‐site  water  quality 
treatment measures. 
 
Infiltration:  City of Waukesha ordinance and WDNR regulations require the development to  infiltrate 
60% of  the 1‐yr, pre‐development  infiltration  volume; or 10% of  the 2‐yr, post‐development  runoff 
volume; or provide  an effective  infiltration  area equal  to 2% of  the  total  site  area.   Please  refer  to 
Section 5.3 of this report for a description of the infiltration measures. 
 
4.0 ANALYSIS 

 
HydroCAD® Stormwater Modeling System (Version 10.00) software has been used to analyze the storm 
water  characteristics  for  the  Dolphin  Court  Office  Building.    HydroCAD®  uses  the  accepted  TR‐55 
methodology for determining peak runoff discharge rates.   Storm water modeling was conducted for 
the 1‐year, 2‐year, 10‐year, and 100‐year storm events.  The rainfall depths utilized in the HydroCAD® 

model based on the values listed in Chapter 32 of the City of Waukesha Municipal Code.  The pertinent 
rainfall depths are shown below in Table 1. 
 

Table 1 – Rainfall Depths 

Storm Event  Rainfall Depth 

1‐year  2.30” 

2‐year  2.70” 

10‐year  4.00” 

100‐year  5.60” 

 
Existing conditions ground cover was determined to consist of grass and brush with a curve number of 
73.  The offsite area to the north consists of grass, with a curve number of 80, and a concrete sidewalk, 
with a curve number of 98.   Curve numbers  for  the proposed ground cover were selected using  the 
standard values  specified  in TR‐55  for building  roof, paved parking, and grass  cover.   Results of  the 
modeling have been included in Appendix 3 and Appendix 4. 
 
The sediment reduction characteristics of the site have been analyzed using WinSLAMM® (version 10.0) 
Source  Loading  and Management Model.    Source  areas were  based  on  ground  cover  used  in  the 
HydroCAD®  model.    Pond  and  basin  storage  volumes,  outlet  structure  characteristics,  and  swale 
dimensions  entered  into  the WinSLAMM® model  were  also  derived  from  the  HydroCAD®  analysis.  
WinSLAMM® input data and results have been included in Appendix 5. 
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5.0 DESIGN 

 
The  proposed  development  will  disturb  approximately  2.7  acres.    Development  will  include 
construction of a proposed office building, concrete sidewalks, asphalt parking areas, and drive aisles.  
Storm water runoff will be conveyed to the proposed detention pond via overland flow, grass swales, 
and proposed  storm  sewer.   Undisturbed area  to  the north will drain  into  the proposed  infiltration 
basin, then conveyed by the west grass swale  into the detention pond.   The off‐site area to the east 
will be directed around the site via the proposed east grass swale.   Please refer to Appendix 4  for a 
Proposed Conditions Hydrology Exhibit. 
 
The  infiltration basin has been designed to promote  infiltration of storm water runoff  into the native 
soil to provide runoff volume reduction and groundwater recharge.  Runoff from the 1‐year and 2‐year 
storm events will be detained  in the basin and will completely  infiltrate through the native sandy silt 
soil.   Runoff  from  larger  storm events will pass  through an earthen  spillway on  the west end of  the 
basin and be conveyed by the west grass swale into the proposed detention pond.  A 6” diameter HDPE 
pipe has also been provided to allow the basin to be drained for routine maintenance. 
 
The detention pond has been designed to control runoff from the 1‐year and 2‐year storm events using 
a 2” diameter orifice at the normal water level.  After passing through the orifice, runoff will discharge 
from the outlet control structure through a 24” diameter HDPE storm sewer connected to an existing 
24” storm sewer  that  leads  to  the existing detention pond south of  the site.   The existing detention 
pond was previously designed  to provide  runoff  control  for  the 10‐year  and 100‐year  storm events 
from this site, allowing the proposed pond to discharge runoff from the  larger storm events with  less 
restriction.  The top of the 30” diameter standpipe will assist in conveying runoff to the existing storm 
sewer, in addition to a spillway on the east end of the detention pond. 
 
The  detention  pond,  spillway,  and  outlet  structure  have  been  designed  in  accordance with WDNR 
Technical Standards 1001.  Please refer to Appendix 6 for further details of the storm water detention 
pond and outlet structure. 
 
5.1 Runoff Rate Control 
The proposed on‐site storm water facilities have been designed to reduce the post‐development peak 
discharge  rate  to  below  the  existing  discharge  rate  for  the  1‐year  and  2‐year  storm  events.    Peak 
discharge  control  for  the 10‐year  and 100‐year  storm events has been previously  addressed with  a 
separate detention pond as discussed  in Storm Water Management Report – Waukesha Animal Care 
Facility, prepared by Michael J. Losik & Associates, Inc. and dated April 17, 2001.  The previous storm 
water  report  included  the  property  now  proposed  to  be  developed  as  the  Dolphin  Court  Office 
Building.  The report assumed a curve number of 90 and a time of concentration of 5.6 minutes after 
development of this property.   The actual design of the Dolphin Court Office Building will match the 
assumed curve number of 90 and will have a minimum time of concentration of 6.0 minutes to comply 
with TR‐55.  Table 2 demonstrates the calculations used to determine the overall curve number for the 
site.    Tables  3  and  4  summarize  the  post‐development  hydrologic  characteristics  of  the  site.    A 
comparison of existing and post‐development peak discharge rates is provided in Table 5.  Please refer 
to Appendix 4 for additional details of the HydroCAD® modeling. 



Dolphin Court Office Building    7/13/15 
JSD Project No.: 15C6779    

Page 4 

Table 2 – Curve Number Calculation 

Ground Cover  Area (acres)  Curve Number 

Impervious  1.616  98 

Pervious  1.258  80 

Total Property  2.874  90 

 
Table 3 – Proposed Drainage Area Hydrologic Characteristics 

Drainage Area 
(HydroCAD Node) 

Area 
(acres) 

Curve 
Number 

Runoff (cfs) 

1‐yr  2‐yr  10‐yr  100‐yr 

1S  To Pond  1.958  93  5.25  6.40  10.11  14.62 

2S  To East Swale  0.168  80  0.22  0.30  0.59  0.97 

3S  Southeast  0.171  83  0.26  0.35  0.66  1.06 

4S  To West Swale  0.165  80  0.21  0.30  0.58  0.96 

5S  Off‐Site North  0.096  82  0.14  0.19  0.36  0.58 

6S  To Basin  0.316  87  0.63  0.81  1.41  2.15 

 
Table 4 – Proposed Storm Water Detention Pond Characteristics 

Storm Water Facility  1‐yr  2‐yr  10‐yr  100‐yr 

1P 

Peak Inflow (cfs)  5.79  7.13  11.55  17.04 

Peak Outflow (cfs)  0.15  0.60  7.48  14.88 

Peak Water Surface Elevation  95.23  95.41  95.78  96.04 

Spillway Elevation  96.10 

Top of Berm Elevation  97.10 

2P 

Peak Inflow (cfs)  0.77  1.00  1.77  2.73 

Peak Infiltration (cfs)  0.01  0.01  0.02  0.02 

Peak Outflow (cfs)  0.00  0.00  1.22  2.66 

Peak Water Surface Elevation  104.66  104.99  105.12  105.20 

Spillway Elevation  105.00 

Top of Berm Elevation  106.50 

 
Table 5 – Peak Discharge Rates (cfs) 

  1‐year  2‐year 

Existing  1.11  1.77 

Proposed  0.47  0.64 

 
5.2 Water Quality Treatment 
Water quality for the Dolphin Court Office Building will be achieved through the settling of suspended 
solids  in the proposed detention pond,  filtration through the native soil of the  infiltration basin, and 
filtration  through  the  vegetation  of  the  grass  swales.    The  detention  pond  has  been  designed  in 
accordance with  the parameters  set  forth  in WDNR  Technical  Standard  1001  and  features  a  5‐foot 
permanent  pool  depth  to  allow  for  sediment  settling  and  storage.    The  infiltration  basin  has  been 
designed  in  accordance  with  WDNR  Technical  Standard  1003  and  has  been  analyzed  using  an 
infiltration rate of 0.50 inches/hour to correspond with the design rate specified in Table 2 of Technical 
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Standard 1002  for  sandy  loam  soil.   Total  suspended  solids  (TSS)  reduction has been determined by 
modeling  the  solids  yield  from  all  drainage  areas,  including  offsite  areas.    The  solids  loading  from 
offsite  areas  has  been  artificially  removed  using  an  “other  control”  device  prior  to  entering  the 
proposed onsite treatment devices to avoid claiming credit for any removal of offsite sediment.   As a 
result,  the  proposed  treatment  practices  must  remove  80%  of  TSS  yield  from  areas  of  onsite 
disturbance, while still accounting for the runoff volume from offsite areas.  Table 6 compares the TSS 
yield  calculated  under  “without  controls”  and  “with  controls”  conditions.    Refer  to Appendix  5  for 
input and output data used in the determination of the water quality calculations. 
 

Table 6 – Total Suspended Solids Yield (lbs.) 

Without Controls  With Controls  Percent Reduction 

1011  185.4  81.66% 

 
5.3 Infiltration 
Soil  data  obtained  from  the  Natural  Resources  Conservation  Service  Web  Soil  Survey  indicates 
Hochheim loam soil on‐site.  Additionally, soil borings performed by CGC Inc. reveal sandy soil above a 
layer of sandy silt.   Table 2 of WDNR Technical Standard 1002 has been used  to determine a design 
infiltration rate of 0.50 inches/hour for the more restrictive sandy loam soil.  To meet the DNR and City 
of Waukesha infiltration requirements, the infiltration basin has been designed to infiltrate over 10% of 
the post‐development runoff volume resulting from the 2‐year storm event.  The total site runoff from 
the 2‐year storm event is 0.371 acre‐feet, which means the site must infiltrate at least 0.0371 acre‐feet 
to satisfy the requirement.  The proposed infiltration basin will exceed the requirement by infiltrating 
0.048 acre‐feet during the 2‐year event.   Please refer to Appendix 2 for soil data and Appendix 4 for 
runoff volume calculations. 

5.4 Storm Sewer 
Proposed storm sewer will be constructed to facilitate drainage for the building roof and paved parking 
areas.   The storm sewers have been designed  in accordance with  the DSPS  (formerly Department of 
Commerce) method  and have been  sized  to  accommodate  runoff  from  the 10‐year, 24 hour  storm 
event.  Complete storm sewer design computations are included in Appendix 7. 
 
6.0 CONCLUSION 

 
The storm water management  facilities  for  the Dolphin Court Office Building have been designed  to 
meet or exceed City of Waukesha ordinance and WDNR Technical Standards NR151 and NR216.   The 
post‐development storm water peak runoff discharge rate for the 1–year and 2‐year storm events have 
been  reduced  to  below  pre‐development  peak  runoff  rates,  and  the  existing  detention  pond  will 
provide rate control for the 10‐year and 100‐year events, since the site meets the curve number and 
time of concentration assumptions in the previous report.  The infiltration basin, detention pond, and 
grass  swales will  reduce  the  total  suspended  solids  loading by more  than 80%,  satisfying  the WDNR 
water quality  requirement.   The  infiltration basin will  infiltrate  in excess of 10% of  the 2‐year post‐
development runoff volume. 
 
(Appendices Follow) 
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Range   n= 0.130   P2= 2.70"

1.3 78 0.0218 1.03 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

22.1 370 Total

Subcatchment A: Existing

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-YR Rainfall=2.30"

Runoff Area=2.778 ac
Runoff Volume=0.107 af

Runoff Depth=0.46"
Flow Length=370'

Tc=22.1 min
CN=73

1.08 cfs
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Summary for Subcatchment B: Off-Site

Runoff = 0.14 cfs @ 11.98 hrs,  Volume= 0.007 af,  Depth= 0.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-YR Rainfall=2.30"

Area (ac) CN Description
0.016 98 Unconnected pavement, HSG D
0.080 80 >75% Grass cover, Good, HSG D
0.096 83 Weighted Average, UI Adjusted CN = 82
0.080 83.33% Pervious Area
0.016 16.67% Impervious Area
0.016 100.00% Unconnected

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment B: Off-Site

Runoff
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Type II 24-hr
1-YR Rainfall=2.30"

Runoff Area=0.096 ac
Runoff Volume=0.007 af

Runoff Depth=0.83"
Tc=6.0 min

UI Adjusted CN=82

0.14 cfs



Type II 24-hr  1-YR Rainfall=2.30"15-6779 Existing
  Printed  7/13/2015Prepared by JSD Professional Services, Inc.

Page 5HydroCAD® 10.00  s/n 02918  © 2011 HydroCAD Software Solutions LLC

Summary for Link T: Total

Inflow Area = 2.874 ac, 0.56% Impervious,  Inflow Depth = 0.48"    for  1-YR event
Inflow = 1.11 cfs @ 12.19 hrs,  Volume= 0.114 af
Primary = 1.11 cfs @ 12.19 hrs,  Volume= 0.114 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Link T: Total

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.874 ac
1.11 cfs

1.11 cfs
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=2.778 ac   0.00% Impervious   Runoff Depth=0.68"Subcatchment A: Existing
   Flow Length=370'   Tc=22.1 min   CN=73   Runoff=1.74 cfs  0.157 af

Runoff Area=0.096 ac   16.67% Impervious   Runoff Depth=1.12"Subcatchment B: Off-Site
   Tc=6.0 min   UI Adjusted CN=82   Runoff=0.19 cfs  0.009 af

   Inflow=1.77 cfs  0.166 afLink T: Total
   Primary=1.77 cfs  0.166 af
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Summary for Subcatchment A: Existing

Runoff = 1.74 cfs @ 12.18 hrs,  Volume= 0.157 af,  Depth= 0.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=2.70"

Area (ac) CN Description
2.778 73 Brush, Good, HSG D
2.778 100.00% Pervious Area

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

1.8 35 0.1536 0.32 Sheet Flow, 
Range   n= 0.130   P2= 2.70"

19.0 257 0.0233 0.22 Sheet Flow, 
Range   n= 0.130   P2= 2.70"

1.3 78 0.0218 1.03 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

22.1 370 Total

Subcatchment A: Existing

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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Type II 24-hr
2-YR Rainfall=2.70"

Runoff Area=2.778 ac
Runoff Volume=0.157 af

Runoff Depth=0.68"
Flow Length=370'

Tc=22.1 min
CN=73

1.74 cfs
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Summary for Subcatchment B: Off-Site

Runoff = 0.19 cfs @ 11.98 hrs,  Volume= 0.009 af,  Depth= 1.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=2.70"

Area (ac) CN Description
0.016 98 Unconnected pavement, HSG D
0.080 80 >75% Grass cover, Good, HSG D
0.096 83 Weighted Average, UI Adjusted CN = 82
0.080 83.33% Pervious Area
0.016 16.67% Impervious Area
0.016 100.00% Unconnected

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment B: Off-Site

Runoff

Hydrograph
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Type II 24-hr
2-YR Rainfall=2.70"

Runoff Area=0.096 ac
Runoff Volume=0.009 af

Runoff Depth=1.12"
Tc=6.0 min

UI Adjusted CN=82

0.19 cfs
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Summary for Link T: Total

Inflow Area = 2.874 ac, 0.56% Impervious,  Inflow Depth = 0.69"    for  2-YR event
Inflow = 1.77 cfs @ 12.17 hrs,  Volume= 0.166 af
Primary = 1.77 cfs @ 12.17 hrs,  Volume= 0.166 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Link T: Total

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.874 ac
1.77 cfs

1.77 cfs
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=2.778 ac   0.00% Impervious   Runoff Depth=1.53"Subcatchment A: Existing
   Flow Length=370'   Tc=22.1 min   CN=73   Runoff=4.31 cfs  0.354 af

Runoff Area=0.096 ac   16.67% Impervious   Runoff Depth=2.16"Subcatchment B: Off-Site
   Tc=6.0 min   UI Adjusted CN=82   Runoff=0.36 cfs  0.017 af

   Inflow=4.38 cfs  0.371 afLink T: Total
   Primary=4.38 cfs  0.371 af
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Summary for Subcatchment A: Existing

Runoff = 4.31 cfs @ 12.16 hrs,  Volume= 0.354 af,  Depth= 1.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=4.00"

Area (ac) CN Description
2.778 73 Brush, Good, HSG D
2.778 100.00% Pervious Area

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

1.8 35 0.1536 0.32 Sheet Flow, 
Range   n= 0.130   P2= 2.70"

19.0 257 0.0233 0.22 Sheet Flow, 
Range   n= 0.130   P2= 2.70"

1.3 78 0.0218 1.03 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

22.1 370 Total

Subcatchment A: Existing

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10-YR Rainfall=4.00"

Runoff Area=2.778 ac
Runoff Volume=0.354 af

Runoff Depth=1.53"
Flow Length=370'

Tc=22.1 min
CN=73

4.31 cfs
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Summary for Subcatchment B: Off-Site

Runoff = 0.36 cfs @ 11.97 hrs,  Volume= 0.017 af,  Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=4.00"

Area (ac) CN Description
0.016 98 Unconnected pavement, HSG D
0.080 80 >75% Grass cover, Good, HSG D
0.096 83 Weighted Average, UI Adjusted CN = 82
0.080 83.33% Pervious Area
0.016 16.67% Impervious Area
0.016 100.00% Unconnected

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment B: Off-Site

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10-YR Rainfall=4.00"

Runoff Area=0.096 ac
Runoff Volume=0.017 af

Runoff Depth=2.16"
Tc=6.0 min

UI Adjusted CN=82

0.36 cfs
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Summary for Link T: Total

Inflow Area = 2.874 ac, 0.56% Impervious,  Inflow Depth = 1.55"    for  10-YR event
Inflow = 4.38 cfs @ 12.16 hrs,  Volume= 0.371 af
Primary = 4.38 cfs @ 12.16 hrs,  Volume= 0.371 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Link T: Total

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.874 ac
4.38 cfs

4.38 cfs
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=2.778 ac   0.00% Impervious   Runoff Depth=2.76"Subcatchment A: Existing
   Flow Length=370'   Tc=22.1 min   CN=73   Runoff=7.99 cfs  0.639 af

Runoff Area=0.096 ac   16.67% Impervious   Runoff Depth=3.57"Subcatchment B: Off-Site
   Tc=6.0 min   UI Adjusted CN=82   Runoff=0.58 cfs  0.029 af

   Inflow=8.09 cfs  0.667 afLink T: Total
   Primary=8.09 cfs  0.667 af
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Summary for Subcatchment A: Existing

Runoff = 7.99 cfs @ 12.16 hrs,  Volume= 0.639 af,  Depth= 2.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=5.60"

Area (ac) CN Description
2.778 73 Brush, Good, HSG D
2.778 100.00% Pervious Area

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

1.8 35 0.1536 0.32 Sheet Flow, 
Range   n= 0.130   P2= 2.70"

19.0 257 0.0233 0.22 Sheet Flow, 
Range   n= 0.130   P2= 2.70"

1.3 78 0.0218 1.03 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

22.1 370 Total

Subcatchment A: Existing

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100-YR Rainfall=5.60"
Runoff Area=2.778 ac

Runoff Volume=0.639 af
Runoff Depth=2.76"

Flow Length=370'
Tc=22.1 min

CN=73

7.99 cfs
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Summary for Subcatchment B: Off-Site

Runoff = 0.58 cfs @ 11.97 hrs,  Volume= 0.029 af,  Depth= 3.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=5.60"

Area (ac) CN Description
0.016 98 Unconnected pavement, HSG D
0.080 80 >75% Grass cover, Good, HSG D
0.096 83 Weighted Average, UI Adjusted CN = 82
0.080 83.33% Pervious Area
0.016 16.67% Impervious Area
0.016 100.00% Unconnected

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment B: Off-Site

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100-YR Rainfall=5.60"
Runoff Area=0.096 ac

Runoff Volume=0.029 af
Runoff Depth=3.57"

Tc=6.0 min
UI Adjusted CN=82

0.58 cfs
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Summary for Link T: Total

Inflow Area = 2.874 ac, 0.56% Impervious,  Inflow Depth = 2.79"    for  100-YR event
Inflow = 8.09 cfs @ 12.15 hrs,  Volume= 0.667 af
Primary = 8.09 cfs @ 12.15 hrs,  Volume= 0.667 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Link T: Total

Inflow
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Hydrograph
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Inflow Area=2.874 ac
8.09 cfs

8.09 cfs
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APPENDIX 4 
 

Proposed Site Hydrology 
 
 Proposed Conditions Hydrology Exhibit 
 Proposed Conditions HydroCAD Output 
 Swale Sizing HydroCAD Output 
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Off-Site
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Routing Diagram for 15-6779 Proposed 
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=1.958 ac   73.90% Impervious   Runoff Depth=1.62"Subcatchment 1S: To Pond
   Tc=6.0 min   CN=93   Runoff=5.25 cfs  0.264 af

Runoff Area=0.168 ac   0.00% Impervious   Runoff Depth=0.75"Subcatchment 2S: To East Swale
   Tc=6.0 min   CN=80   Runoff=0.22 cfs  0.011 af

Runoff Area=0.171 ac   14.62% Impervious   Runoff Depth=0.89"Subcatchment 3S: Southeast
   Tc=6.0 min   CN=83   Runoff=0.26 cfs  0.013 af

Runoff Area=0.165 ac   0.00% Impervious   Runoff Depth=0.75"Subcatchment 4S: To West Swale
   Tc=6.0 min   CN=80   Runoff=0.21 cfs  0.010 af

Runoff Area=0.096 ac   16.67% Impervious   Runoff Depth=0.83"Subcatchment 5S: Off-Site
   Tc=6.0 min   UI Adjusted CN=82   Runoff=0.14 cfs  0.007 af

Runoff Area=0.316 ac   40.51% Impervious   Runoff Depth=1.16"Subcatchment 6S: To Basin
   Tc=6.0 min   CN=87   Runoff=0.63 cfs  0.031 af

Avg. Flow Depth=0.09'   Max Vel=0.90 fps   Inflow=0.21 cfs  0.010 afReach 1R: West Swale
n=0.030   L=200.0'   S=0.0100 '/'   Capacity=4.70 cfs   Outflow=0.18 cfs  0.010 af

Avg. Flow Depth=0.08'   Max Vel=0.98 fps   Inflow=0.22 cfs  0.011 afReach 2R: East Swale
n=0.030   L=287.0'   S=0.0139 '/'   Capacity=5.55 cfs   Outflow=0.18 cfs  0.011 af

Peak Elev=95.00'  Storage=7,570 cf   Inflow=5.34 cfs  0.274 afPond 1P: Pond
   Primary=0.15 cfs  0.274 af   Secondary=0.00 cfs  0.000 af   Outflow=0.15 cfs  0.274 af

Peak Elev=104.66'  Storage=1,115 cf   Inflow=0.77 cfs  0.037 afPond 2P: Infiltration Basin
   Discarded=0.01 cfs  0.037 af   Primary=0.00 cfs  0.000 af   Outflow=0.01 cfs  0.037 af

   Inflow=0.47 cfs  0.298 afLink T: Total
   Primary=0.47 cfs  0.298 af
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Summary for Subcatchment 1S: To Pond

Runoff = 5.25 cfs @ 11.97 hrs,  Volume= 0.264 af,  Depth= 1.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-YR Rainfall=2.30"

Area (ac) CN Description
0.366 98 Roofs, HSG D
1.081 98 Paved parking, HSG D
0.511 80 >75% Grass cover, Good, HSG D
1.958 93 Weighted Average
0.511 26.10% Pervious Area
1.447 73.90% Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 1S: To Pond

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-YR Rainfall=2.30"

Runoff Area=1.958 ac
Runoff Volume=0.264 af

Runoff Depth=1.62"
Tc=6.0 min

CN=93

5.25 cfs
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Summary for Subcatchment 2S: To East Swale

Runoff = 0.22 cfs @ 11.98 hrs,  Volume= 0.011 af,  Depth= 0.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-YR Rainfall=2.30"

Area (ac) CN Description
0.168 80 >75% Grass cover, Good, HSG D
0.168 100.00% Pervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 2S: To East Swale

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-YR Rainfall=2.30"

Runoff Area=0.168 ac
Runoff Volume=0.011 af

Runoff Depth=0.75"
Tc=6.0 min

CN=80

0.22 cfs



Type II 24-hr  1-YR Rainfall=2.30"15-6779 Proposed 
  Printed  7/13/2015Prepared by JSD Professional Services, Inc.

Page 5HydroCAD® 10.00  s/n 02918  © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: Southeast

Runoff = 0.26 cfs @ 11.98 hrs,  Volume= 0.013 af,  Depth= 0.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-YR Rainfall=2.30"

Area (ac) CN Description
0.025 98 Paved parking, HSG D
0.146 80 >75% Grass cover, Good, HSG D
0.171 83 Weighted Average
0.146 85.38% Pervious Area
0.025 14.62% Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 3S: Southeast

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-YR Rainfall=2.30"

Runoff Area=0.171 ac
Runoff Volume=0.013 af

Runoff Depth=0.89"
Tc=6.0 min

CN=83

0.26 cfs
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Summary for Subcatchment 4S: To West Swale

Runoff = 0.21 cfs @ 11.98 hrs,  Volume= 0.010 af,  Depth= 0.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-YR Rainfall=2.30"

Area (ac) CN Description
0.165 80 >75% Grass cover, Good, HSG D
0.165 100.00% Pervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 4S: To West Swale

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-YR Rainfall=2.30"

Runoff Area=0.165 ac
Runoff Volume=0.010 af

Runoff Depth=0.75"
Tc=6.0 min

CN=80

0.21 cfs
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Summary for Subcatchment 5S: Off-Site

Runoff = 0.14 cfs @ 11.98 hrs,  Volume= 0.007 af,  Depth= 0.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-YR Rainfall=2.30"

Area (ac) CN Description
0.016 98 Unconnected pavement, HSG D
0.080 80 >75% Grass cover, Good, HSG D
0.096 83 Weighted Average, UI Adjusted CN = 82
0.080 83.33% Pervious Area
0.016 16.67% Impervious Area
0.016 100.00% Unconnected

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 5S: Off-Site

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-YR Rainfall=2.30"

Runoff Area=0.096 ac
Runoff Volume=0.007 af

Runoff Depth=0.83"
Tc=6.0 min

UI Adjusted CN=82

0.14 cfs
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Summary for Subcatchment 6S: To Basin

Runoff = 0.63 cfs @ 11.97 hrs,  Volume= 0.031 af,  Depth= 1.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-YR Rainfall=2.30"

Area (ac) CN Description
0.188 80 >75% Grass cover, Good, HSG D
0.128 98 Roofs, HSG D
0.316 87 Weighted Average
0.188 59.49% Pervious Area
0.128 40.51% Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 6S: To Basin

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-YR Rainfall=2.30"

Runoff Area=0.316 ac
Runoff Volume=0.031 af

Runoff Depth=1.16"
Tc=6.0 min

CN=87

0.63 cfs
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Summary for Reach 1R: West Swale

Inflow Area = 0.577 ac, 24.96% Impervious,  Inflow Depth = 0.22"    for  1-YR event
Inflow = 0.21 cfs @ 11.98 hrs,  Volume= 0.010 af
Outflow = 0.18 cfs @ 12.08 hrs,  Volume= 0.010 af,  Atten= 14%,  Lag= 5.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.90 fps,  Min. Travel Time= 3.7 min
Avg. Velocity = 0.24 fps,  Avg. Travel Time= 13.7 min

Peak Storage= 42 cf @ 12.01 hrs
Average Depth at Peak Storage= 0.09'
Bank-Full Depth= 0.50'  Flow Area= 2.0 sf,  Capacity= 4.70 cfs

2.00'  x  0.50'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 4.0 '/'   Top Width= 6.00'
Length= 200.0'   Slope= 0.0100 '/'
Inlet Invert= 104.50',  Outlet Invert= 102.50'

‡

Reach 1R: West Swale

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.577 ac
Avg. Flow Depth=0.09'

Max Vel=0.90 fps
n=0.030
L=200.0'

S=0.0100 '/'
Capacity=4.70 cfs

0.21 cfs

0.18 cfs
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Summary for Reach 2R: East Swale

Inflow Area = 0.168 ac, 0.00% Impervious,  Inflow Depth = 0.75"    for  1-YR event
Inflow = 0.22 cfs @ 11.98 hrs,  Volume= 0.011 af
Outflow = 0.18 cfs @ 12.11 hrs,  Volume= 0.011 af,  Atten= 18%,  Lag= 7.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.98 fps,  Min. Travel Time= 4.9 min
Avg. Velocity = 0.27 fps,  Avg. Travel Time= 17.7 min

Peak Storage= 53 cf @ 12.02 hrs
Average Depth at Peak Storage= 0.08'
Bank-Full Depth= 0.50'  Flow Area= 2.0 sf,  Capacity= 5.55 cfs

2.00'  x  0.50'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 4.0 '/'   Top Width= 6.00'
Length= 287.0'   Slope= 0.0139 '/'
Inlet Invert= 106.50',  Outlet Invert= 102.50'

‡

Reach 2R: East Swale

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.168 ac
Avg. Flow Depth=0.08'

Max Vel=0.98 fps
n=0.030
L=287.0'

S=0.0139 '/'
Capacity=5.55 cfs

0.22 cfs

0.18 cfs
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Summary for Pond 1P: Pond

Inflow Area = 2.535 ac, 62.76% Impervious,  Inflow Depth = 1.30"    for  1-YR event
Inflow = 5.34 cfs @ 11.97 hrs,  Volume= 0.274 af
Outflow = 0.15 cfs @ 14.67 hrs,  Volume= 0.274 af,  Atten= 97%,  Lag= 161.9 min
Primary = 0.15 cfs @ 14.67 hrs,  Volume= 0.274 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 95.00' @ 14.67 hrs   Surf.Area= 4,812 sf   Storage= 7,570 cf

Plug-Flow detention time= 657.0 min calculated for 0.274 af (100% of inflow)
Center-of-Mass det. time= 656.8 min ( 1,459.2 - 802.4 )

Volume Invert Avail.Storage Storage Description
#1 93.00' 20,140 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
93.00 2,874 250.3 0 0 2,874
94.00 3,765 294.3 3,309 3,309 4,800
95.00 4,817 345.0 4,280 7,590 7,399
96.00 6,286 475.5 5,535 13,125 15,930
97.00 7,770 500.7 7,015 20,140 17,947

Device Routing     Invert Outlet Devices
#1 Primary 92.75' 24.0"  Round Culvert   

L= 110.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 92.75' / 92.50'   S= 0.0023 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#2 Device 1 93.00' 2.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 95.40' 30.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 96.10' 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   

Primary OutFlow  Max=0.15 cfs @ 14.67 hrs  HW=95.00'   (Free Discharge)
1=Culvert  (Passes 0.15 cfs of 12.76 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.15 cfs @ 6.66 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=93.00'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Pond

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=2.535 ac
Peak Elev=95.00'
Storage=7,570 cf

5.34 cfs

0.15 cfs
0.15 cfs

0.00 cfs
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Summary for Pond 2P: Infiltration Basin

Inflow Area = 0.412 ac, 34.95% Impervious,  Inflow Depth = 1.09"    for  1-YR event
Inflow = 0.77 cfs @ 11.97 hrs,  Volume= 0.037 af
Outflow = 0.01 cfs @ 18.53 hrs,  Volume= 0.037 af,  Atten= 98%,  Lag= 393.5 min
Discarded = 0.01 cfs @ 18.53 hrs,  Volume= 0.037 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 104.66' @ 18.53 hrs   Surf.Area= 1,069 sf   Storage= 1,115 cf

Plug-Flow detention time= 1,099.3 min calculated for 0.037 af (100% of inflow)
Center-of-Mass det. time= 1,099.9 min ( 1,933.2 - 833.3 )

Volume Invert Avail.Storage Storage Description
#1 103.00' 3,205 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

103.00 348 72.5 0 0 348
104.00 722 105.5 524 524 824
105.00 1,270 150.8 983 1,507 1,757
106.00 2,166 273.7 1,698 3,205 5,914

Device Routing     Invert Outlet Devices
#1 Discarded 103.00' 0.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 105.00' 12.0' 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=0.01 cfs @ 18.53 hrs  HW=104.66'   (Free Discharge)
1=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=103.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Infiltration Basin

Inflow
Outflow
Discarded
Primary
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Inflow Area=0.412 ac
Peak Elev=104.66'
Storage=1,115 cf

0.77 cfs

0.01 cfs
0.01 cfs

0.00 cfs
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Summary for Link T: Total

Inflow Area = 2.874 ac, 56.23% Impervious,  Inflow Depth = 1.24"    for  1-YR event
Inflow = 0.47 cfs @ 12.01 hrs,  Volume= 0.298 af
Primary = 0.47 cfs @ 12.01 hrs,  Volume= 0.298 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Link T: Total

Inflow
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Hydrograph
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Inflow Area=2.874 ac
0.47 cfs

0.47 cfs
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=1.958 ac   73.90% Impervious   Runoff Depth=2.00"Subcatchment 1S: To Pond
   Tc=6.0 min   CN=93   Runoff=6.40 cfs  0.326 af

Runoff Area=0.168 ac   0.00% Impervious   Runoff Depth=1.03"Subcatchment 2S: To East Swale
   Tc=6.0 min   CN=80   Runoff=0.30 cfs  0.014 af

Runoff Area=0.171 ac   14.62% Impervious   Runoff Depth=1.19"Subcatchment 3S: Southeast
   Tc=6.0 min   CN=83   Runoff=0.35 cfs  0.017 af

Runoff Area=0.165 ac   0.00% Impervious   Runoff Depth=1.03"Subcatchment 4S: To West Swale
   Tc=6.0 min   CN=80   Runoff=0.30 cfs  0.014 af

Runoff Area=0.096 ac   16.67% Impervious   Runoff Depth=1.12"Subcatchment 5S: Off-Site
   Tc=6.0 min   UI Adjusted CN=82   Runoff=0.19 cfs  0.009 af

Runoff Area=0.316 ac   40.51% Impervious   Runoff Depth=1.50"Subcatchment 6S: To Basin
   Tc=6.0 min   CN=87   Runoff=0.81 cfs  0.040 af

Avg. Flow Depth=0.11'   Max Vel=1.01 fps   Inflow=0.30 cfs  0.014 afReach 1R: West Swale
n=0.030   L=200.0'   S=0.0100 '/'   Capacity=4.70 cfs   Outflow=0.26 cfs  0.014 af

Avg. Flow Depth=0.10'   Max Vel=1.11 fps   Inflow=0.30 cfs  0.014 afReach 2R: East Swale
n=0.030   L=287.0'   S=0.0139 '/'   Capacity=5.55 cfs   Outflow=0.25 cfs  0.014 af

Peak Elev=95.40'  Storage=9,626 cf   Inflow=6.55 cfs  0.340 afPond 1P: Pond
   Primary=0.16 cfs  0.340 af   Secondary=0.00 cfs  0.000 af   Outflow=0.16 cfs  0.340 af

Peak Elev=104.99'  Storage=1,493 cf   Inflow=1.00 cfs  0.048 afPond 2P: Infiltration Basin
   Discarded=0.01 cfs  0.048 af   Primary=0.00 cfs  0.000 af   Outflow=0.01 cfs  0.048 af

   Inflow=0.64 cfs  0.371 afLink T: Total
   Primary=0.64 cfs  0.371 af
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Summary for Subcatchment 1S: To Pond

Runoff = 6.40 cfs @ 11.97 hrs,  Volume= 0.326 af,  Depth= 2.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=2.70"

Area (ac) CN Description
0.366 98 Roofs, HSG D
1.081 98 Paved parking, HSG D
0.511 80 >75% Grass cover, Good, HSG D
1.958 93 Weighted Average
0.511 26.10% Pervious Area
1.447 73.90% Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 1S: To Pond

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2-YR Rainfall=2.70"

Runoff Area=1.958 ac
Runoff Volume=0.326 af

Runoff Depth=2.00"
Tc=6.0 min

CN=93

6.40 cfs
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Summary for Subcatchment 2S: To East Swale

Runoff = 0.30 cfs @ 11.98 hrs,  Volume= 0.014 af,  Depth= 1.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=2.70"

Area (ac) CN Description
0.168 80 >75% Grass cover, Good, HSG D
0.168 100.00% Pervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 2S: To East Swale

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  (

cf
s)

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type II 24-hr
2-YR Rainfall=2.70"

Runoff Area=0.168 ac
Runoff Volume=0.014 af

Runoff Depth=1.03"
Tc=6.0 min

CN=80

0.30 cfs
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Summary for Subcatchment 3S: Southeast

Runoff = 0.35 cfs @ 11.98 hrs,  Volume= 0.017 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=2.70"

Area (ac) CN Description
0.025 98 Paved parking, HSG D
0.146 80 >75% Grass cover, Good, HSG D
0.171 83 Weighted Average
0.146 85.38% Pervious Area
0.025 14.62% Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 3S: Southeast

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2-YR Rainfall=2.70"

Runoff Area=0.171 ac
Runoff Volume=0.017 af

Runoff Depth=1.19"
Tc=6.0 min

CN=83

0.35 cfs
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Summary for Subcatchment 4S: To West Swale

Runoff = 0.30 cfs @ 11.98 hrs,  Volume= 0.014 af,  Depth= 1.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=2.70"

Area (ac) CN Description
0.165 80 >75% Grass cover, Good, HSG D
0.165 100.00% Pervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 4S: To West Swale

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2-YR Rainfall=2.70"

Runoff Area=0.165 ac
Runoff Volume=0.014 af

Runoff Depth=1.03"
Tc=6.0 min

CN=80

0.30 cfs
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Summary for Subcatchment 5S: Off-Site

Runoff = 0.19 cfs @ 11.98 hrs,  Volume= 0.009 af,  Depth= 1.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=2.70"

Area (ac) CN Description
0.016 98 Unconnected pavement, HSG D
0.080 80 >75% Grass cover, Good, HSG D
0.096 83 Weighted Average, UI Adjusted CN = 82
0.080 83.33% Pervious Area
0.016 16.67% Impervious Area
0.016 100.00% Unconnected

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 5S: Off-Site

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2-YR Rainfall=2.70"

Runoff Area=0.096 ac
Runoff Volume=0.009 af

Runoff Depth=1.12"
Tc=6.0 min

UI Adjusted CN=82

0.19 cfs
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Summary for Subcatchment 6S: To Basin

Runoff = 0.81 cfs @ 11.97 hrs,  Volume= 0.040 af,  Depth= 1.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-YR Rainfall=2.70"

Area (ac) CN Description
0.188 80 >75% Grass cover, Good, HSG D
0.128 98 Roofs, HSG D
0.316 87 Weighted Average
0.188 59.49% Pervious Area
0.128 40.51% Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 6S: To Basin

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2-YR Rainfall=2.70"

Runoff Area=0.316 ac
Runoff Volume=0.040 af

Runoff Depth=1.50"
Tc=6.0 min

CN=87

0.81 cfs
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Summary for Reach 1R: West Swale

Inflow Area = 0.577 ac, 24.96% Impervious,  Inflow Depth = 0.29"    for  2-YR event
Inflow = 0.30 cfs @ 11.98 hrs,  Volume= 0.014 af
Outflow = 0.26 cfs @ 12.06 hrs,  Volume= 0.014 af,  Atten= 10%,  Lag= 5.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.01 fps,  Min. Travel Time= 3.3 min
Avg. Velocity = 0.26 fps,  Avg. Travel Time= 12.7 min

Peak Storage= 53 cf @ 12.01 hrs
Average Depth at Peak Storage= 0.11'
Bank-Full Depth= 0.50'  Flow Area= 2.0 sf,  Capacity= 4.70 cfs

2.00'  x  0.50'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 4.0 '/'   Top Width= 6.00'
Length= 200.0'   Slope= 0.0100 '/'
Inlet Invert= 104.50',  Outlet Invert= 102.50'

‡

Reach 1R: West Swale
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Inflow Area=0.577 ac
Avg. Flow Depth=0.11'

Max Vel=1.01 fps
n=0.030
L=200.0'

S=0.0100 '/'
Capacity=4.70 cfs

0.30 cfs

0.26 cfs
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Summary for Reach 2R: East Swale

Inflow Area = 0.168 ac, 0.00% Impervious,  Inflow Depth = 1.03"    for  2-YR event
Inflow = 0.30 cfs @ 11.98 hrs,  Volume= 0.014 af
Outflow = 0.25 cfs @ 12.09 hrs,  Volume= 0.014 af,  Atten= 16%,  Lag= 6.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.11 fps,  Min. Travel Time= 4.3 min
Avg. Velocity = 0.29 fps,  Avg. Travel Time= 16.4 min

Peak Storage= 67 cf @ 12.02 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 0.50'  Flow Area= 2.0 sf,  Capacity= 5.55 cfs

2.00'  x  0.50'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 4.0 '/'   Top Width= 6.00'
Length= 287.0'   Slope= 0.0139 '/'
Inlet Invert= 106.50',  Outlet Invert= 102.50'

‡

Reach 2R: East Swale

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.168 ac
Avg. Flow Depth=0.10'

Max Vel=1.11 fps
n=0.030
L=287.0'

S=0.0139 '/'
Capacity=5.55 cfs

0.30 cfs
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Summary for Pond 1P: Pond

Inflow Area = 2.535 ac, 62.76% Impervious,  Inflow Depth = 1.61"    for  2-YR event
Inflow = 6.55 cfs @ 11.97 hrs,  Volume= 0.340 af
Outflow = 0.16 cfs @ 15.07 hrs,  Volume= 0.340 af,  Atten= 98%,  Lag= 186.4 min
Primary = 0.16 cfs @ 15.07 hrs,  Volume= 0.340 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 95.40' @ 15.07 hrs   Surf.Area= 5,380 sf   Storage= 9,626 cf

Plug-Flow detention time= 740.4 min calculated for 0.340 af (100% of inflow)
Center-of-Mass det. time= 741.9 min ( 1,538.5 - 796.6 )

Volume Invert Avail.Storage Storage Description
#1 93.00' 20,140 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
93.00 2,874 250.3 0 0 2,874
94.00 3,765 294.3 3,309 3,309 4,800
95.00 4,817 345.0 4,280 7,590 7,399
96.00 6,286 475.5 5,535 13,125 15,930
97.00 7,770 500.7 7,015 20,140 17,947

Device Routing     Invert Outlet Devices
#1 Primary 92.75' 24.0"  Round Culvert   

L= 110.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 92.75' / 92.50'   S= 0.0023 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#2 Device 1 93.00' 2.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 95.40' 30.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 96.10' 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   

Primary OutFlow  Max=0.16 cfs @ 15.07 hrs  HW=95.40'   (Free Discharge)
1=Culvert  (Passes 0.16 cfs of 14.43 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.16 cfs @ 7.33 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=93.00'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Pond

Inflow
Outflow
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Secondary

Hydrograph

Time  (hours)
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Inflow Area=2.535 ac
Peak Elev=95.40'
Storage=9,626 cf

6.55 cfs

0.16 cfs
0.16 cfs

0.00 cfs
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Summary for Pond 2P: Infiltration Basin

Inflow Area = 0.412 ac, 34.95% Impervious,  Inflow Depth = 1.41"    for  2-YR event
Inflow = 1.00 cfs @ 11.97 hrs,  Volume= 0.048 af
Outflow = 0.01 cfs @ 18.83 hrs,  Volume= 0.048 af,  Atten= 99%,  Lag= 411.8 min
Discarded = 0.01 cfs @ 18.83 hrs,  Volume= 0.048 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 104.99' @ 18.83 hrs   Surf.Area= 1,263 sf   Storage= 1,493 cf

Plug-Flow detention time= 1,250.8 min calculated for 0.048 af (100% of inflow)
Center-of-Mass det. time= 1,251.5 min ( 2,077.4 - 825.9 )

Volume Invert Avail.Storage Storage Description
#1 103.00' 3,205 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

103.00 348 72.5 0 0 348
104.00 722 105.5 524 524 824
105.00 1,270 150.8 983 1,507 1,757
106.00 2,166 273.7 1,698 3,205 5,914

Device Routing     Invert Outlet Devices
#1 Discarded 103.00' 0.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 105.00' 12.0' 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=0.01 cfs @ 18.83 hrs  HW=104.99'   (Free Discharge)
1=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=103.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Infiltration Basin
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Inflow Area=0.412 ac
Peak Elev=104.99'

Storage=1,493 cf
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Summary for Link T: Total

Inflow Area = 2.874 ac, 56.23% Impervious,  Inflow Depth = 1.55"    for  2-YR event
Inflow = 0.64 cfs @ 12.01 hrs,  Volume= 0.371 af
Primary = 0.64 cfs @ 12.01 hrs,  Volume= 0.371 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Link T: Total

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=2.874 ac
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=1.958 ac   73.90% Impervious   Runoff Depth=3.25"Subcatchment 1S: To Pond
   Tc=6.0 min   CN=93   Runoff=10.11 cfs  0.530 af

Runoff Area=0.168 ac   0.00% Impervious   Runoff Depth=2.04"Subcatchment 2S: To East Swale
   Tc=6.0 min   CN=80   Runoff=0.59 cfs  0.029 af

Runoff Area=0.171 ac   14.62% Impervious   Runoff Depth=2.26"Subcatchment 3S: Southeast
   Tc=6.0 min   CN=83   Runoff=0.66 cfs  0.032 af

Runoff Area=0.165 ac   0.00% Impervious   Runoff Depth=2.04"Subcatchment 4S: To West Swale
   Tc=6.0 min   CN=80   Runoff=0.58 cfs  0.028 af

Runoff Area=0.096 ac   16.67% Impervious   Runoff Depth=2.16"Subcatchment 5S: Off-Site
   Tc=6.0 min   UI Adjusted CN=82   Runoff=0.36 cfs  0.017 af

Runoff Area=0.316 ac   40.51% Impervious   Runoff Depth=2.66"Subcatchment 6S: To Basin
   Tc=6.0 min   CN=87   Runoff=1.41 cfs  0.070 af

Avg. Flow Depth=0.26'   Max Vel=1.62 fps   Inflow=1.54 cfs  0.064 afReach 1R: West Swale
n=0.030   L=200.0'   S=0.0100 '/'   Capacity=4.70 cfs   Outflow=1.16 cfs  0.064 af

Avg. Flow Depth=0.15'   Max Vel=1.42 fps   Inflow=0.59 cfs  0.029 afReach 2R: East Swale
n=0.030   L=287.0'   S=0.0139 '/'   Capacity=5.55 cfs   Outflow=0.53 cfs  0.029 af

Peak Elev=95.73'  Storage=11,493 cf   Inflow=10.52 cfs  0.594 afPond 1P: Pond
   Primary=5.08 cfs  0.594 af   Secondary=0.00 cfs  0.000 af   Outflow=5.08 cfs  0.594 af

Peak Elev=105.12'  Storage=1,665 cf   Inflow=1.77 cfs  0.087 afPond 2P: Infiltration Basin
   Discarded=0.02 cfs  0.052 af   Primary=1.22 cfs  0.036 af   Outflow=1.23 cfs  0.087 af

   Inflow=5.85 cfs  0.655 afLink T: Total
   Primary=5.85 cfs  0.655 af
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Summary for Subcatchment 1S: To Pond

Runoff = 10.11 cfs @ 11.96 hrs,  Volume= 0.530 af,  Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=4.00"

Area (ac) CN Description
0.366 98 Roofs, HSG D
1.081 98 Paved parking, HSG D
0.511 80 >75% Grass cover, Good, HSG D
1.958 93 Weighted Average
0.511 26.10% Pervious Area
1.447 73.90% Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 1S: To Pond

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10-YR Rainfall=4.00"

Runoff Area=1.958 ac
Runoff Volume=0.530 af

Runoff Depth=3.25"
Tc=6.0 min

CN=93

10.11 cfs
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Summary for Subcatchment 2S: To East Swale

Runoff = 0.59 cfs @ 11.97 hrs,  Volume= 0.029 af,  Depth= 2.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=4.00"

Area (ac) CN Description
0.168 80 >75% Grass cover, Good, HSG D
0.168 100.00% Pervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 2S: To East Swale

Runoff
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Type II 24-hr
10-YR Rainfall=4.00"

Runoff Area=0.168 ac
Runoff Volume=0.029 af

Runoff Depth=2.04"
Tc=6.0 min

CN=80

0.59 cfs
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Summary for Subcatchment 3S: Southeast

Runoff = 0.66 cfs @ 11.97 hrs,  Volume= 0.032 af,  Depth= 2.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=4.00"

Area (ac) CN Description
0.025 98 Paved parking, HSG D
0.146 80 >75% Grass cover, Good, HSG D
0.171 83 Weighted Average
0.146 85.38% Pervious Area
0.025 14.62% Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 3S: Southeast

Runoff

Hydrograph
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Type II 24-hr
10-YR Rainfall=4.00"

Runoff Area=0.171 ac
Runoff Volume=0.032 af

Runoff Depth=2.26"
Tc=6.0 min

CN=83

0.66 cfs
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Summary for Subcatchment 4S: To West Swale

Runoff = 0.58 cfs @ 11.97 hrs,  Volume= 0.028 af,  Depth= 2.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=4.00"

Area (ac) CN Description
0.165 80 >75% Grass cover, Good, HSG D
0.165 100.00% Pervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 4S: To West Swale

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10-YR Rainfall=4.00"

Runoff Area=0.165 ac
Runoff Volume=0.028 af

Runoff Depth=2.04"
Tc=6.0 min

CN=80

0.58 cfs
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Summary for Subcatchment 5S: Off-Site

Runoff = 0.36 cfs @ 11.97 hrs,  Volume= 0.017 af,  Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=4.00"

Area (ac) CN Description
0.016 98 Unconnected pavement, HSG D
0.080 80 >75% Grass cover, Good, HSG D
0.096 83 Weighted Average, UI Adjusted CN = 82
0.080 83.33% Pervious Area
0.016 16.67% Impervious Area
0.016 100.00% Unconnected

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 5S: Off-Site

Runoff
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Time  (hours)
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Type II 24-hr
10-YR Rainfall=4.00"

Runoff Area=0.096 ac
Runoff Volume=0.017 af

Runoff Depth=2.16"
Tc=6.0 min

UI Adjusted CN=82

0.36 cfs
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Summary for Subcatchment 6S: To Basin

Runoff = 1.41 cfs @ 11.97 hrs,  Volume= 0.070 af,  Depth= 2.66"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-YR Rainfall=4.00"

Area (ac) CN Description
0.188 80 >75% Grass cover, Good, HSG D
0.128 98 Roofs, HSG D
0.316 87 Weighted Average
0.188 59.49% Pervious Area
0.128 40.51% Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 6S: To Basin

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10-YR Rainfall=4.00"

Runoff Area=0.316 ac
Runoff Volume=0.070 af

Runoff Depth=2.66"
Tc=6.0 min

CN=87

1.41 cfs
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Summary for Reach 1R: West Swale

Inflow Area = 0.577 ac, 24.96% Impervious,  Inflow Depth = 1.33"    for  10-YR event
Inflow = 1.54 cfs @ 12.06 hrs,  Volume= 0.064 af
Outflow = 1.16 cfs @ 12.12 hrs,  Volume= 0.064 af,  Atten= 24%,  Lag= 4.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.62 fps,  Min. Travel Time= 2.1 min
Avg. Velocity = 0.40 fps,  Avg. Travel Time= 8.3 min

Peak Storage= 156 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.26'
Bank-Full Depth= 0.50'  Flow Area= 2.0 sf,  Capacity= 4.70 cfs

2.00'  x  0.50'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 4.0 '/'   Top Width= 6.00'
Length= 200.0'   Slope= 0.0100 '/'
Inlet Invert= 104.50',  Outlet Invert= 102.50'

‡

Reach 1R: West Swale

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.577 ac
Avg. Flow Depth=0.26'

Max Vel=1.62 fps
n=0.030
L=200.0'

S=0.0100 '/'
Capacity=4.70 cfs

1.54 cfs

1.16 cfs
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Summary for Reach 2R: East Swale

Inflow Area = 0.168 ac, 0.00% Impervious,  Inflow Depth = 2.04"    for  10-YR event
Inflow = 0.59 cfs @ 11.97 hrs,  Volume= 0.029 af
Outflow = 0.53 cfs @ 12.06 hrs,  Volume= 0.029 af,  Atten= 9%,  Lag= 5.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.42 fps,  Min. Travel Time= 3.4 min
Avg. Velocity = 0.35 fps,  Avg. Travel Time= 13.8 min

Peak Storage= 110 cf @ 12.00 hrs
Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 0.50'  Flow Area= 2.0 sf,  Capacity= 5.55 cfs

2.00'  x  0.50'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 4.0 '/'   Top Width= 6.00'
Length= 287.0'   Slope= 0.0139 '/'
Inlet Invert= 106.50',  Outlet Invert= 102.50'

‡

Reach 2R: East Swale

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.168 ac
Avg. Flow Depth=0.15'

Max Vel=1.42 fps
n=0.030
L=287.0'

S=0.0139 '/'
Capacity=5.55 cfs

0.59 cfs

0.53 cfs
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Summary for Pond 1P: Pond

Inflow Area = 2.535 ac, 62.76% Impervious,  Inflow Depth = 2.81"    for  10-YR event
Inflow = 10.52 cfs @ 11.97 hrs,  Volume= 0.594 af
Outflow = 5.08 cfs @ 12.09 hrs,  Volume= 0.594 af,  Atten= 52%,  Lag= 7.4 min
Primary = 5.08 cfs @ 12.09 hrs,  Volume= 0.594 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 95.73' @ 12.09 hrs   Surf.Area= 5,872 sf   Storage= 11,493 cf

Plug-Flow detention time= 497.4 min calculated for 0.594 af (100% of inflow)
Center-of-Mass det. time= 497.1 min ( 1,283.1 - 785.9 )

Volume Invert Avail.Storage Storage Description
#1 93.00' 20,140 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
93.00 2,874 250.3 0 0 2,874
94.00 3,765 294.3 3,309 3,309 4,800
95.00 4,817 345.0 4,280 7,590 7,399
96.00 6,286 475.5 5,535 13,125 15,930
97.00 7,770 500.7 7,015 20,140 17,947

Device Routing     Invert Outlet Devices
#1 Primary 92.75' 24.0"  Round Culvert   

L= 110.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 92.75' / 92.50'   S= 0.0023 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#2 Device 1 93.00' 2.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 95.40' 30.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 96.10' 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   

Primary OutFlow  Max=4.98 cfs @ 12.09 hrs  HW=95.73'   (Free Discharge)
1=Culvert  (Passes 4.98 cfs of 16.48 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.17 cfs @ 7.83 fps)
3=Orifice/Grate  (Weir Controls 4.81 cfs @ 1.87 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=93.00'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Pond

Inflow
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Secondary

Hydrograph

Time  (hours)
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Inflow Area=2.535 ac
Peak Elev=95.73'

Storage=11,493 cf

10.52 cfs

5.08 cfs
5.08 cfs

0.00 cfs
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Summary for Pond 2P: Infiltration Basin

Inflow Area = 0.412 ac, 34.95% Impervious,  Inflow Depth = 2.55"    for  10-YR event
Inflow = 1.77 cfs @ 11.97 hrs,  Volume= 0.087 af
Outflow = 1.23 cfs @ 12.06 hrs,  Volume= 0.087 af,  Atten= 30%,  Lag= 5.6 min
Discarded = 0.02 cfs @ 12.06 hrs,  Volume= 0.052 af
Primary = 1.22 cfs @ 12.06 hrs,  Volume= 0.036 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 105.12' @ 12.06 hrs   Surf.Area= 1,365 sf   Storage= 1,665 cf

Plug-Flow detention time= 748.3 min calculated for 0.087 af (100% of inflow)
Center-of-Mass det. time= 749.3 min ( 1,558.6 - 809.3 )

Volume Invert Avail.Storage Storage Description
#1 103.00' 3,205 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

103.00 348 72.5 0 0 348
104.00 722 105.5 524 524 824
105.00 1,270 150.8 983 1,507 1,757
106.00 2,166 273.7 1,698 3,205 5,914

Device Routing     Invert Outlet Devices
#1 Discarded 103.00' 0.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 105.00' 12.0' 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=0.02 cfs @ 12.06 hrs  HW=105.11'   (Free Discharge)
1=Exfiltration  ( Controls 0.02 cfs)

Primary OutFlow  Max=1.07 cfs @ 12.06 hrs  HW=105.11'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 1.07 cfs @ 0.82 fps)
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Pond 2P: Infiltration Basin
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Inflow Area=0.412 ac
Peak Elev=105.12'

Storage=1,665 cf

1.77 cfs

1.23 cfs

0.02 cfs

1.22 cfs
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Summary for Link T: Total

Inflow Area = 2.874 ac, 56.23% Impervious,  Inflow Depth = 2.74"    for  10-YR event
Inflow = 5.85 cfs @ 12.08 hrs,  Volume= 0.655 af
Primary = 5.85 cfs @ 12.08 hrs,  Volume= 0.655 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Link T: Total

Inflow
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Hydrograph
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Inflow Area=2.874 ac
5.85 cfs

5.85 cfs
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Time span=0.00-120.00 hrs, dt=0.05 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=1.958 ac   73.90% Impervious   Runoff Depth=4.82"Subcatchment 1S: To Pond
   Tc=6.0 min   CN=93   Runoff=14.62 cfs  0.787 af

Runoff Area=0.168 ac   0.00% Impervious   Runoff Depth=3.42"Subcatchment 2S: To East Swale
   Tc=6.0 min   CN=80   Runoff=0.97 cfs  0.048 af

Runoff Area=0.171 ac   14.62% Impervious   Runoff Depth=3.68"Subcatchment 3S: Southeast
   Tc=6.0 min   CN=83   Runoff=1.06 cfs  0.053 af

Runoff Area=0.165 ac   0.00% Impervious   Runoff Depth=3.42"Subcatchment 4S: To West Swale
   Tc=6.0 min   CN=80   Runoff=0.96 cfs  0.047 af

Runoff Area=0.096 ac   16.67% Impervious   Runoff Depth=3.57"Subcatchment 5S: Off-Site
   Tc=6.0 min   UI Adjusted CN=82   Runoff=0.58 cfs  0.029 af

Runoff Area=0.316 ac   40.51% Impervious   Runoff Depth=4.17"Subcatchment 6S: To Basin
   Tc=6.0 min   CN=87   Runoff=2.15 cfs  0.110 af

Avg. Flow Depth=0.44'   Max Vel=2.18 fps   Inflow=3.61 cfs  0.133 afReach 1R: West Swale
n=0.030   L=200.0'   S=0.0100 '/'   Capacity=4.70 cfs   Outflow=3.34 cfs  0.133 af

Avg. Flow Depth=0.20'   Max Vel=1.66 fps   Inflow=0.97 cfs  0.048 afReach 2R: East Swale
n=0.030   L=287.0'   S=0.0139 '/'   Capacity=5.55 cfs   Outflow=0.91 cfs  0.048 af

Peak Elev=96.07'  Storage=13,567 cf   Inflow=17.17 cfs  0.919 afPond 1P: Pond
   Primary=14.25 cfs  0.919 af   Secondary=0.00 cfs  0.000 af   Outflow=14.25 cfs  0.919 af

Peak Elev=105.20'  Storage=1,776 cf   Inflow=2.73 cfs  0.138 afPond 2P: Infiltration Basin
   Discarded=0.02 cfs  0.053 af   Primary=2.66 cfs  0.085 af   Outflow=2.68 cfs  0.138 af

   Inflow=15.93 cfs  1.020 afLink T: Total
   Primary=15.93 cfs  1.020 af
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Summary for Subcatchment 1S: To Pond

Runoff = 14.62 cfs @ 11.96 hrs,  Volume= 0.787 af,  Depth= 4.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=5.60"

Area (ac) CN Description
0.366 98 Roofs, HSG D
1.081 98 Paved parking, HSG D
0.511 80 >75% Grass cover, Good, HSG D
1.958 93 Weighted Average
0.511 26.10% Pervious Area
1.447 73.90% Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 1S: To Pond

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100-YR Rainfall=5.60"
Runoff Area=1.958 ac

Runoff Volume=0.787 af
Runoff Depth=4.82"

Tc=6.0 min
CN=93

14.62 cfs
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Summary for Subcatchment 2S: To East Swale

Runoff = 0.97 cfs @ 11.97 hrs,  Volume= 0.048 af,  Depth= 3.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=5.60"

Area (ac) CN Description
0.168 80 >75% Grass cover, Good, HSG D
0.168 100.00% Pervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 2S: To East Swale

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100-YR Rainfall=5.60"
Runoff Area=0.168 ac

Runoff Volume=0.048 af
Runoff Depth=3.42"

Tc=6.0 min
CN=80

0.97 cfs
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Summary for Subcatchment 3S: Southeast

Runoff = 1.06 cfs @ 11.97 hrs,  Volume= 0.053 af,  Depth= 3.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=5.60"

Area (ac) CN Description
0.025 98 Paved parking, HSG D
0.146 80 >75% Grass cover, Good, HSG D
0.171 83 Weighted Average
0.146 85.38% Pervious Area
0.025 14.62% Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 3S: Southeast

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100-YR Rainfall=5.60"
Runoff Area=0.171 ac

Runoff Volume=0.053 af
Runoff Depth=3.68"

Tc=6.0 min
CN=83

1.06 cfs
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Summary for Subcatchment 4S: To West Swale

Runoff = 0.96 cfs @ 11.97 hrs,  Volume= 0.047 af,  Depth= 3.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=5.60"

Area (ac) CN Description
0.165 80 >75% Grass cover, Good, HSG D
0.165 100.00% Pervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 4S: To West Swale

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100-YR Rainfall=5.60"
Runoff Area=0.165 ac

Runoff Volume=0.047 af
Runoff Depth=3.42"

Tc=6.0 min
CN=80

0.96 cfs
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Summary for Subcatchment 5S: Off-Site

Runoff = 0.58 cfs @ 11.97 hrs,  Volume= 0.029 af,  Depth= 3.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=5.60"

Area (ac) CN Description
0.016 98 Unconnected pavement, HSG D
0.080 80 >75% Grass cover, Good, HSG D
0.096 83 Weighted Average, UI Adjusted CN = 82
0.080 83.33% Pervious Area
0.016 16.67% Impervious Area
0.016 100.00% Unconnected

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 5S: Off-Site

Runoff
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Type II 24-hr
100-YR Rainfall=5.60"
Runoff Area=0.096 ac

Runoff Volume=0.029 af
Runoff Depth=3.57"

Tc=6.0 min
UI Adjusted CN=82

0.58 cfs
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Summary for Subcatchment 6S: To Basin

Runoff = 2.15 cfs @ 11.97 hrs,  Volume= 0.110 af,  Depth= 4.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=5.60"

Area (ac) CN Description
0.188 80 >75% Grass cover, Good, HSG D
0.128 98 Roofs, HSG D
0.316 87 Weighted Average
0.188 59.49% Pervious Area
0.128 40.51% Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 6S: To Basin

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100-YR Rainfall=5.60"
Runoff Area=0.316 ac

Runoff Volume=0.110 af
Runoff Depth=4.17"

Tc=6.0 min
CN=87

2.15 cfs
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Summary for Reach 1R: West Swale

Inflow Area = 0.577 ac, 24.96% Impervious,  Inflow Depth = 2.76"    for  100-YR event
Inflow = 3.61 cfs @ 11.98 hrs,  Volume= 0.133 af
Outflow = 3.34 cfs @ 12.03 hrs,  Volume= 0.133 af,  Atten= 8%,  Lag= 3.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.18 fps,  Min. Travel Time= 1.5 min
Avg. Velocity = 0.47 fps,  Avg. Travel Time= 7.1 min

Peak Storage= 328 cf @ 12.01 hrs
Average Depth at Peak Storage= 0.44'
Bank-Full Depth= 0.50'  Flow Area= 2.0 sf,  Capacity= 4.70 cfs

2.00'  x  0.50'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 4.0 '/'   Top Width= 6.00'
Length= 200.0'   Slope= 0.0100 '/'
Inlet Invert= 104.50',  Outlet Invert= 102.50'

‡

Reach 1R: West Swale

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.577 ac
Avg. Flow Depth=0.44'

Max Vel=2.18 fps
n=0.030
L=200.0'

S=0.0100 '/'
Capacity=4.70 cfs

3.61 cfs

3.34 cfs
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Summary for Reach 2R: East Swale

Inflow Area = 0.168 ac, 0.00% Impervious,  Inflow Depth = 3.42"    for  100-YR event
Inflow = 0.97 cfs @ 11.97 hrs,  Volume= 0.048 af
Outflow = 0.91 cfs @ 12.05 hrs,  Volume= 0.048 af,  Atten= 6%,  Lag= 4.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.66 fps,  Min. Travel Time= 2.9 min
Avg. Velocity = 0.39 fps,  Avg. Travel Time= 12.1 min

Peak Storage= 158 cf @ 12.00 hrs
Average Depth at Peak Storage= 0.20'
Bank-Full Depth= 0.50'  Flow Area= 2.0 sf,  Capacity= 5.55 cfs

2.00'  x  0.50'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 4.0 '/'   Top Width= 6.00'
Length= 287.0'   Slope= 0.0139 '/'
Inlet Invert= 106.50',  Outlet Invert= 102.50'

‡

Reach 2R: East Swale
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Inflow Area=0.168 ac
Avg. Flow Depth=0.20'

Max Vel=1.66 fps
n=0.030
L=287.0'

S=0.0139 '/'
Capacity=5.55 cfs

0.97 cfs

0.91 cfs
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Summary for Pond 1P: Pond

Inflow Area = 2.535 ac, 62.76% Impervious,  Inflow Depth = 4.35"    for  100-YR event
Inflow = 17.17 cfs @ 11.98 hrs,  Volume= 0.919 af
Outflow = 14.25 cfs @ 12.03 hrs,  Volume= 0.919 af,  Atten= 17%,  Lag= 3.1 min
Primary = 14.25 cfs @ 12.03 hrs,  Volume= 0.919 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 96.07' @ 12.03 hrs   Surf.Area= 6,384 sf   Storage= 13,567 cf

Plug-Flow detention time= 354.9 min calculated for 0.919 af (100% of inflow)
Center-of-Mass det. time= 356.4 min ( 1,133.4 - 777.0 )

Volume Invert Avail.Storage Storage Description
#1 93.00' 20,140 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
93.00 2,874 250.3 0 0 2,874
94.00 3,765 294.3 3,309 3,309 4,800
95.00 4,817 345.0 4,280 7,590 7,399
96.00 6,286 475.5 5,535 13,125 15,930
97.00 7,770 500.7 7,015 20,140 17,947

Device Routing     Invert Outlet Devices
#1 Primary 92.75' 24.0"  Round Culvert   

L= 110.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 92.75' / 92.50'   S= 0.0023 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

#2 Device 1 93.00' 2.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 95.40' 30.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 96.10' 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   

Primary OutFlow  Max=13.86 cfs @ 12.03 hrs  HW=96.06'   (Free Discharge)
1=Culvert  (Passes 13.86 cfs of 18.57 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.18 cfs @ 8.30 fps)
3=Orifice/Grate  (Weir Controls 13.68 cfs @ 2.65 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=93.00'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Pond
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Inflow Area=2.535 ac
Peak Elev=96.07'

Storage=13,567 cf

17.17 cfs

14.25 cfs
14.25 cfs

0.00 cfs
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Summary for Pond 2P: Infiltration Basin

Inflow Area = 0.412 ac, 34.95% Impervious,  Inflow Depth = 4.03"    for  100-YR event
Inflow = 2.73 cfs @ 11.97 hrs,  Volume= 0.138 af
Outflow = 2.68 cfs @ 11.99 hrs,  Volume= 0.138 af,  Atten= 2%,  Lag= 1.2 min
Discarded = 0.02 cfs @ 11.99 hrs,  Volume= 0.053 af
Primary = 2.66 cfs @ 11.99 hrs,  Volume= 0.085 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs
Peak Elev= 105.20' @ 11.99 hrs   Surf.Area= 1,430 sf   Storage= 1,776 cf

Plug-Flow detention time= 482.4 min calculated for 0.138 af (100% of inflow)
Center-of-Mass det. time= 483.4 min ( 1,279.9 - 796.5 )

Volume Invert Avail.Storage Storage Description
#1 103.00' 3,205 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

103.00 348 72.5 0 0 348
104.00 722 105.5 524 524 824
105.00 1,270 150.8 983 1,507 1,757
106.00 2,166 273.7 1,698 3,205 5,914

Device Routing     Invert Outlet Devices
#1 Discarded 103.00' 0.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 105.00' 12.0' 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=0.02 cfs @ 11.99 hrs  HW=105.20'   (Free Discharge)
1=Exfiltration  ( Controls 0.02 cfs)

Primary OutFlow  Max=2.57 cfs @ 11.99 hrs  HW=105.20'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 2.57 cfs @ 1.10 fps)
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Pond 2P: Infiltration Basin
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Inflow Area=0.412 ac
Peak Elev=105.20'

Storage=1,776 cf
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Summary for Link T: Total

Inflow Area = 2.874 ac, 56.23% Impervious,  Inflow Depth = 4.26"    for  100-YR event
Inflow = 15.93 cfs @ 12.03 hrs,  Volume= 1.020 af
Primary = 15.93 cfs @ 12.03 hrs,  Volume= 1.020 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-120.00 hrs, dt= 0.05 hrs

Link T: Total
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Inflow Area=2.874 ac
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=0.168 ac   0.00% Impervious   Runoff Depth=3.42"Subcatchment 2S: To East Swale
   Tc=6.0 min   CN=80   Runoff=0.97 cfs  0.048 af

Runoff Area=0.681 ac   2.20% Impervious   Runoff Depth=3.44"Subcatchment 5S: Off-Site East
   Flow Length=135'   Tc=7.8 min   UI Adjusted CN=80   Runoff=3.80 cfs  0.195 af

Avg. Flow Depth=0.46'   Max Vel=2.63 fps   Inflow=4.76 cfs  0.243 afReach 2R: East Swale
n=0.030   L=287.0'   S=0.0139 '/'   Capacity=5.55 cfs   Outflow=4.43 cfs  0.243 af
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Summary for Subcatchment 2S: To East Swale

Runoff = 0.97 cfs @ 11.97 hrs,  Volume= 0.048 af,  Depth= 3.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=5.60"

Area (ac) CN Description
0.168 80 >75% Grass cover, Good, HSG D
0.168 100.00% Pervious Area

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

6.0 Direct Entry, TR-55 Minimum

Subcatchment 2S: To East Swale

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type II 24-hr
100-YR Rainfall=5.60"
Runoff Area=0.168 ac

Runoff Volume=0.048 af
Runoff Depth=3.42"

Tc=6.0 min
CN=80

0.97 cfs
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Summary for Subcatchment 5S: Off-Site East

Runoff = 3.80 cfs @ 11.99 hrs,  Volume= 0.195 af,  Depth= 3.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-YR Rainfall=5.60"

Area (ac) CN Description
0.015 98 Unconnected pavement, HSG D
0.666 80 >75% Grass cover, Good, HSG D
0.681 80 Weighted Average, UI Adjusted CN = 80
0.666 97.80% Pervious Area
0.015 2.20% Impervious Area
0.015 100.00% Unconnected

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

4.6 66 0.0697 0.24 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.70"

0.2 18 0.0722 1.50 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.70"

3.0 51 0.1255 0.28 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.70"

7.8 135 Total

Subcatchment 5S: Off-Site East

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
100-YR Rainfall=5.60"
Runoff Area=0.681 ac

Runoff Volume=0.195 af
Runoff Depth=3.44"

Flow Length=135'
Tc=7.8 min

UI Adjusted CN=80

3.80 cfs
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Summary for Reach 2R: East Swale

Inflow Area = 0.849 ac, 1.77% Impervious,  Inflow Depth = 3.44"    for  100-YR event
Inflow = 4.76 cfs @ 11.99 hrs,  Volume= 0.243 af
Outflow = 4.43 cfs @ 12.04 hrs,  Volume= 0.243 af,  Atten= 7%,  Lag= 3.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.63 fps,  Min. Travel Time= 1.8 min
Avg. Velocity = 0.68 fps,  Avg. Travel Time= 7.0 min

Peak Storage= 499 cf @ 12.01 hrs
Average Depth at Peak Storage= 0.46'
Bank-Full Depth= 0.50'  Flow Area= 2.0 sf,  Capacity= 5.55 cfs

2.00'  x  0.50'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 4.0 '/'   Top Width= 6.00'
Length= 287.0'   Slope= 0.0139 '/'
Inlet Invert= 106.50',  Outlet Invert= 102.50'

‡

Reach 2R: East Swale

Inflow
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727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

5

4

3

2

1

0

Inflow Area=0.849 ac
Avg. Flow Depth=0.46'

Max Vel=2.63 fps
n=0.030
L=287.0'

S=0.0139 '/'
Capacity=5.55 cfs

4.76 cfs

4.43 cfs
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15-6779 SLAMM - InputData.txt
Data file name:  R:\2015\15C6779 Interstate Partners Dolphin Ct Waukesha\stormwater\Slamm\15-6779 SLAMM.mdb
WinSLAMM Version 10.0.2
Rain file name:  C:\WinSLAMM Files\Rain Files\WI Milwaukee 69.RAN
Particulate Solids Concentration file name:  C:\WinSLAMM Files\WI_AVG01.pscx
Runoff Coefficient file name:  C:\WinSLAMM Files\v10 WI_SL06 Dec06.rsv
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_GEO02.ppdx
Cost Data file name:  
Seed for random number generator:  -42 
Study period starting date:  01/05/69       Study period ending date:  12/31/69
Date:  07-13-2015                           Time:  14:39:57
Site information:  

LU# 1 - Commercial:  1S To Pond     Total area (ac):  1.958
     1 - Roofs 1:  0.366 ac.    Flat    Connected
     13 - Paved Parking 1:  1.081 ac.    Connected
     45 - Large Landscaped Areas 1:  0.511 ac.    Silty
              

LU# 2 - Commercial:  2S To East Swale     Total area (ac):  0.168
     45 - Large Landscaped Areas 1:  0.168 ac.    Silty
              

LU# 3 - Commercial:  3S Southeast     Total area (ac):  0.171
     13 - Paved Parking 1:  0.025 ac.    Connected
     45 - Large Landscaped Areas 1:  0.146 ac.    Silty
              

LU# 4 - Other Urban:  Off-Site North     Total area (ac):  0.096
     31 - Sidewalks 1:  0.016 ac.    Disconnected    Silty
     45 - Large Landscaped Areas 1:  0.080 ac.    Silty
              

LU# 5 - Other Urban:  Off-Site East     Total area (ac):  0.681
     31 - Sidewalks 1:  0.015 ac.    Disconnected    Silty
     45 - Large Landscaped Areas 1:  0.666 ac.    Silty
              

LU# 6 - Commercial:  4S To West Swale     Total area (ac):  0.165
     45 - Large Landscaped Areas 1:  0.165 ac.    Silty
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15-6779 SLAMM - InputData.txt
LU# 7 - Commercial:  6S To Basin     Total area (ac):  0.316
     1 - Roofs 1:  0.128 ac.    Flat    Connected
     45 - Large Landscaped Areas 1:  0.188 ac.    Silty
              

      Control Practice 1:  Wet Detention Pond CP# 1 (DS) - DS Wet Pond # 1
         Particle Size Distribution file name:  C:\WinSLAMM Files\NURP.CPZ
         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):   0.16 
                     2.  Number of orifices:   1 
                     3.  Invert elevation above datum (ft):   6 
              Outlet type:  Broad Crested Weir
                     1.  Weir crest length (ft):   5 
                     2.  Weir crest width (ft):   10 
                     3.  Height of weir opening (cfs):   1 
                     4.  Height from datum to bottom of weir opening:   9.1 
              Outlet type:  Vertical Stand Pipe
                     1.  Stand pipe diameter (ft):   2.5 
                     2.  Stand pipe height above datum (ft):   8.35 
         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           1.00        0.0050            0.00                     0.00    
                      2           2.00        0.0090            0.00                     0.00    
                      3           3.00        0.0130            0.00                     0.00    
                      4           4.00        0.0190            0.00                     0.00    
                      5           5.00        0.0260            0.00                     0.00    
                      6           6.00        0.0660            0.00                     0.00    
                      7           7.00        0.0860            0.00                     0.00    
                      8           8.00        0.1110            0.00                     0.00    
                      9           9.00        0.1440            0.00                     0.00    
                      10           10.00        0.1780            0.00                     0.00    

      Control Practice 2:  Grass Swale CP# 1 (DS) - East Grass Swale
         Total drainage area (acres)= 0.849
         Fraction of drainage area served by swales (ac) = 1.00
         Swale density (ft/ac) = 338.04
         Total swale length (ft) = 287
         Average swale length to outlet (ft)= 144
         Typical bottom width (ft) = 2.0
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15-6779 SLAMM - InputData.txt
         Typical swale side slope (_H:1V) = 4.0
         Typical longitudinal slope (ft.H/ft.V) = 0.014
         Swale retardance factor:  D
         Typical grass height (in) = 3.0
         Swale dynamic infiltration rate (in/hr)= 0.250
         Typical swale depth (ft) for cost analysis (optional) = 0.0
         Particle size distribution file name: C:\WinSLAMM Files\NURP.CPZ
         Use total swale length instead of swale density for infiltration calculations:  True

      Control Practice 3:  Other Device CP# 1 (DS) - DS Other Device # 1
         Fraction of drainage area served by device (ac) = 1.00
         Concentration reduction fraction = 1.00
         Runoff volume reduction fraction = 0

      Control Practice 4:  Other Device CP# 2 (DS) - DS Other Device # 2
         Fraction of drainage area served by device (ac) = 1.00
         Concentration reduction fraction = 1.00
         Runoff volume reduction fraction = 0

      Control Practice 5:  Grass Swale CP# 2 (DS) - West Grass Swale
         Total drainage area (acres)= 0.577
         Fraction of drainage area served by swales (ac) = 1.00
         Swale density (ft/ac) = 346.62
         Total swale length (ft) = 200
         Average swale length to outlet (ft)= 200
         Typical bottom width (ft) = 2.0
         Typical swale side slope (_H:1V) = 4.0
         Typical longitudinal slope (ft.H/ft.V) = 0.010
         Swale retardance factor:  D
         Typical grass height (in) = 3.0
         Swale dynamic infiltration rate (in/hr)= 0.250
         Typical swale depth (ft) for cost analysis (optional) = 0.0
         Particle size distribution file name: C:\WinSLAMM Files\NURP.CPZ
         Use total swale length instead of swale density for infiltration calculations:  True

      Control Practice 6:  Biofilter CP# 1 (DS) - DS Biofilters # 1
         1.  Top area (square feet) =  2166 
         2.  Bottom aea (square feet) =  348 
         3.  Depth (ft):   3.5 
         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):   1 
         8.  Infiltration rate fraction (bottom):   1 
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15-6779 SLAMM - InputData.txt
         9.  Depth of biofilter that is rock filled (ft) 0 
         10.  Fraction of rock filled volume as voids =  0 
         11.  Engineered soil infiltration rate:   0 
         12.  Engineered soil depth (ft) =  0 
         13.  Engineered soil void ratio =  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:  C:\WinSLAMM Files\NURP.CPZ
         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):   12 
                     2.  Weir crest width (ft):   10 
                     3.  Height of datum to bottom of weir opening:   2 
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SLAMM for Windows Version 10.0.2
(c) Copyright Robert Pitt and John Voorhees 2012
All Rights Reserved

Data file name:  R:\2015\15C6779 Interstate Partners Dolphin Ct Waukesha\stormwater\Slamm\15-6779 SLAMM.mdb
Data file description:  
Rain file name:  C:\WinSLAMM Files\Rain Files\WI Milwaukee 69.RAN
Particulate Solids Concentration file name:  C:\WinSLAMM Files\WI_AVG01.pscx
Runoff Coefficient file name:  C:\WinSLAMM Files\v10 WI_SL06 Dec06.rsv
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
Pollutant Relative Concentration file name:  C:\WinSLAMM Files\WI_GEO02.ppdx
Model Run Start Date:  01/05/69    Model Run End Date:  12/31/69
Date of run:  07-13-2015    Time of run:  14:39:36
Total Area Modeled (acres):  3.555
Years in Model Run:  0.99

                                                      Runoff     Percent Particulate Particulate     Percent
                                                      Volume      Runoff      Solids      Solids Particulate
                                                     (cu ft)      Volume       Conc.       Yield      Solids
                                                               Reduction      (mg/L)       (lbs)   Reduction

Total of all Land Uses without Controls:              150188          -        107.9        1011          - 
Outfall Total with Controls:                          133149      11.35%       22.31       185.4      81.66%
Annualized Total After Outfall Controls:              134998                               188.0            
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APPENDIX 6 
 

Design Details 
 
 Proposed Grading & Erosion Control Plan 
 Detention Pond Detail
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JJS 06-30-15
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GENERAL NOTES

 CROSS-SECTION

STORM WATER DETENTION POND DETAIL

EMERGENCY SPILLWAY DETAIL

NOTE: POND OUTLET AND SPILLWAY SHOWN
FOR GRAPHICAL PURPOSES (SEE SHEET C-2.0
FOR PLAN VIEW LOCATION)

ANTI-SEEP COLLAR

OUTLET STRUCTURE DETAIL

GENERAL NOTES

CROSS-SECTION

STORM WATER INFILTRATION BASIN DETAIL SPILLWAY DETAIL
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JJS Date:

Notes:
2 ft

0.0023 ft/ft
96.07
92.75

3.00

Ls  - Length of Discharge Pipe in Saturated Zone

y - Headwater Acting on Discharge Pipe

z -

0.0023 
(0.25 - 0.0230) 23.46 ft

Performed By: 6/26/2015

Detention Pond 1P

Discharge Pipe Diameter = 
Discharge Pipe Slope = 

100yr Pond Water Surface Elev. =
Pond Discharge Pipe Elev. =

Embankment Side Slope (H:1) =

Embankment Side Slope

Ls  = (96.07  - 92.75) (3.00 + 4) 1 + Ls  =

Anti-Seep Collar Design
Project: Dolphin Court Office Building
Project Location: Waukesha, WI
JSD Project # : 15C6779

MADISON REGIONAL OFFICE
161 Horizon Drive, Suite 101
Verona, Wisconsin 53593
Ph: (608) 848-5060   Fax: (608) 848-2255

MILWAUKEE REGIONAL OFFICE
N22 W22931 Nancy Court, Suite 3
Waukesha, Wisconsin 53186
Ph: (262) 513-0666 Fax: (262) 513-1232












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Dolphin Court Office Building 

 

 
 
 
 

APPENDIX 7 
 

Storm Sewer Design 
 
 Proposed Utility Plan 
 Storm Sewer Sizing Calculations 
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JJS

6/25/2015

DROP
ROOF PAVED GRASS AREA Manning's FULL THRU

UP DOWN RUNOFF LENGTH DIA. SLOPE n REQD ACTUAL PARTS VEL FLOW STRUCT RIM/(F/L) INVERT INVERT
STRUCT STRUCT (SQ FT) (SQ FT) (SQ FT) (GPM) (GPM) (CFS) (FT) (IN) (FT/FT) HDPE DROP DROP FULL (FPS) (CFS) (FT) UP UP DOWN

RD-6 INL-2 21,524 0 0 828 828 1.84 64.4 12 0.1250 0.012 0.15 8.05 0.37 15.68 13.64 0.25 107.00 102.47 94.42 3.43

INL-5 INL-4 0 1,569 0 48 48 0.11 30.3 12 0.0052 0.012 0.00 0.16 0.09 1.76 2.78 0.00 99.85 95.18 95.02 3.57
INL-4 INL-3 0 21,463 2,101 681 729 1.62 38.4 12 0.0026 0.012 0.07 0.10 0.75 2.81 1.97 0.25 98.13 95.02 94.92 2.01
INL-3 INL-2 0 21,189 2,636 677 1406 3.13 194.2 15 0.0026 0.012 0.39 0.50 0.79 3.29 3.57 0.00 99.92 94.67 94.17 3.87
INL-2 ES-1 0 2,798 210 88 2322 5.17 30.4 15 0.0055 0.012 0.17 0.17 0.89 4.82 5.19 - 103.60 94.17 94.00 8.06

JSD Project Number: 15C6779

PIPE LOCATION PIPE CAPACITY INFORMATIONPIPE DATA

FLOW

DOLPHIN COURTProject Name:

CONTRIBUTING AREA
ACTUAL FLOW

Performed by:

TOTAL
ELEVATIONS

DEPARTMENT OF COMMERCE STORM 
SEWER CALCULATIONS Project Location:

 

COVER 
TO 

CROWN 
(FT)

PIPE FLOW

Date:

Structure abbreviations are as follows: ES - End Section, MH - Manhole, FI - Field Inlet, TD - Trench Drain, BC - Building Connection, RD - Roof Drain, STB - Stub

WAUKESHA, WI

MADISON REGIONAL OFFICE
161 Horizon Drive, Suite 101
Verona, Wisconsin 53593
Ph: (608) 848-5060    Fax: (608) 848-2255

MILWAUKEE REGIONAL OFFICE
N22 W22931 Nancy Court, Suite 3
Waukesha, Wisconsin 53186
Ph: (262) 513-0666   Fax: (262) 513-1232
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