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 INTRODUCTION AND PROJECT SUMMARY 
The I-43 facility includes a closed coal combustion residual (CCR) landfill, which consists of disposal 
Phase 1 and Phase 2 (License #2853), and an active CCR landfill (License #6078). The active CCR 
landfill currently consists of an existing CCR unit (Phase 3, Modules 1 and 2; and Phase 4, Module 1) 
and a new CCR unit (Contact Water Basin Module). The two landfills are located on the same 
property but are not contiguous. This plan pertains to the CCR units that are regulated under  
License #6078.  

The active CCR landfill at I-43 includes the following modules, which are the subject of this Run-On 
and Run-Off Control Plan. These modules are listed below, along with their current status as it relates 
to the Run-On and Run-Off Control Plan:  

• Phase 3, Module 1 – This module has received some final cover over completed outer 
sideslope areas that will no longer receive additional CCR.  This module has also received 
some intermediate cover in areas where future overlay of CCR will occur.  

• Phase 3, Module 2 – This module has received some intermediate cover and is currently 
being filled. 

• Phase 4, Module 1 – This module has received some final cover over completed outer 
sideslope areas that will no longer receive additional CCR. This module has also received 
some intermediate cover in areas where future overlay of CCR will occur. 

• Contact Water Swale (CWS) Module – This module was constructed in 2025 and 
approved by the DNR for CCR placement in January 2026. Placement of CCR in this 
module is anticipated to begin in 2026. 

Refer to Figure 1 for the site location. Figure 2 shows the run-on and run-off drainage areas. 

SCS Engineers (SCS) has prepared this Run-on and Run-off Control Plan Update for the I-43 Ash 
Disposal Facility (ADF) in accordance with 40 CFR 257.81(c)(1) and NR 514.07(10)(b) as follows. 

40 CFR 257.81(c)(4). “The owner or operator of the CCR unit must prepare periodic run-on and run-
off control system plans required by paragraph (c)(1) of this section every five years. The date of 
completing the initial plan is the basis for establishing the deadline to complete the first subsequent 
plan. The owner or operator may complete any required plan prior to the required deadline provided 
the owner or operator places the completed plan into the facility's operating record within a 
reasonable amount of time. In all cases, the deadline for completing a subsequent plan is based on 
the date of completing the previous plan. For purposes of this paragraph (c)(4), the owner or 
operator has completed a periodic run-on and run-off control system plan when the plan has been 
placed in the facility's operating record as required by §257.105(g)(3).” 

NR 514.07(10)(b)(4). “Modification every 5 years from the date of the most recent plan approval or 
whenever there is a change in conditions that may substantially affect the written plan in effect. The 
modification shall be requested by the owner or operator in accordance with s. NR 514.04 (6) prior 
to the 5-year deadline.” 

The initial Run-on and Run-off Control Plan was completed in 2016. Updates were made previously 
in 2021 and 2023 to meet federal and state requirements.  
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 PLAN UPDATE 
The following items have been updated in this plan update: 

• Run-on and run-off controls associated with the CWS module construction and 
intermediate cover placement have been identified with this update.   

 RUN-ON AND RUN-OFF CONTROL PLAN 
40 CFR 257.81(a). “The owner or operator of an existing or new CCR landfill or any lateral expansion 
of a CCR landfill must design, construct, operate, and maintain: 

(1) A run-on control system to prevent flow onto the active portion of the CCR unit during the 
peak discharge from a 24-hour, 25-year storm.” 
 

NR 514.07(10)(b).  “A run−on and run−off control system plan that includes all of the following: 

(1) A run−on and run−off control system designed in accordance with the requirements under s. 
NR 504.12 (2).” 

NR 504.12 (2).  “An existing or new CCR landfill or any lateral expansion of a CCR landfill shall be 
designed, constructed, operated, and maintained with a run−off and run−on control system in 
accordance with the requirements under s. NR 504.09 (1) (f) and (g) and all of the following:  

(a) A run−on control system shall prevent flow onto the active portion of the CCR landfill during 
the peak discharge from a 24−hour, 25−year storm.” 

The entire facility has run-on and run-off control in place, as approved by the DNR and further 
described below. Run-on is controlled by berms and swales around the perimeter of the landfill that 
divert storm water away from the landfill and ultimately to the detention basin on the north end of 
the property. 

40 CFR 257.81(a)(2) “A run-off control system from the active portion of the CCR unit to collect 
and control at least the water volume resulting from a 24-hour, 25-year storm.” 

NR 504.12(2)(b) “A run−off control system from the active portion of the CCR landfill shall 
collect and control, at a minimum, the water volume resulting from a 24−hour, 25−year storm.” 

Run-off from the active portions (contact water) of the existing and new CCR units at the facility is 
handled as leachate and is collected by a leachate collection system, which route the contact water to 
a composite-lined contact water basin. Water in the contact water basin is pumped through a force 
main to the sanitary sewer then on to the local waste water treatment facility for disposal. Per 
40 CFR 257.81(b), this is consistent with the surface water requirements under 40 CFR 257.3-3.  

Run-off from areas of the existing CCR units where intermediate/final cover is in place (which 
prevents contact with CCR) is diverted into the perimeter drainage swales, which drain to the on-site 
detention/sedimentation basin. Intermediate swales/berms, downslope flumes, and energy 
dissipaters on the final cover help minimize erosion of the final cover and divert water to the 
perimeter drainage system, and ultimately to the on-site detention/sedimentation basin. Per 
40 CFR 257.81(b), this is consistent with the surface water requirements under 40 CFR 257.3-3. 
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 DESIGN CRITERIA 
The storm water features described above are designed to handle run-on and run-off from a 25-year, 
24-hour storm event as required by 40 CFR 257.81(a)(1) and (2) and NR 504.12 (2)(a) and (b). 
Storm water run-off calculations were updated in 2025. The calculations were performed assuming a 
25-year, 24-hour precipitation depth of 4.79 inches, based on National Oceanic and Atmospheric 
Administration (NOAA) Atlas 14 precipitation data published in April 2013. The detention basin and 
detention/sedimentation basin outlet structures are designed to safely pass run-off from a 100-year, 
24-hour storm event. 

 DESIGN WITH CALCULATIONS 
Storm water management design calculations (as described above) from the DNR approved Plan of 
Operation (2008), Plan of Operation Modification (2015) for Phase 3 and Phase 4 at the I-43 ADF, 
and CWS Module Plan of Operation Modification (2025) are contained in Appendix A, as required by 
40 CFR 257.81(c)(1) and NR 514.07(10)(b)(2).  

As described in Section 2.1, the calculations from the 2025 Plan of Operation Modification describe 
the storm water management design and provide calculations showing that the run-off control 
system will manage run-off during the peak discharge from a 25-year, 24-hour storm. Diversion 
berms, grading and swales (Figure 2) are in place to limit run-on into active portion of the CCR units 
during the peak discharge from a 25-year, 24-hour storm. The calculations from the 2024 Plan of 
Operation Modification describe the updated storm water management design features from the 
2015 Plan of Operation Modification.  

The contact water basin storage is maintained by the force main (installed 2019) that allows WPL to 
discharge contact water collected in the basin to the local sanitary sewer. The pumping of contact 
water into the force main allows for maintenance of water levels in the contact water basin and 
assists with providing sufficient water storage between storm events. Previous plan of operation 
modifications provided calculations for storage without the force main. The calculations were 
performed by or overseen by a professional engineer licensed in the State of Wisconsin.  

Currently available design storm event data from National Oceanic and Atmospheric Administration 
NOAA Atlas 14, Volume 8, Version 2 and the design calculations described above were reviewed at 
the time of this update and the data does not substantially affect the results of design calculations 
provided in Appendix A.  

 CONSTRUCTION 
Existing storm water management features were constructed to site specifications with construction 
oversight directed by a professional engineer licensed in the State of Wisconsin. Construction 
documentation reports for the storm water management features were prepared, submitted to the 
DNR, and approved by the DNR. Any future construction features will have been previously approved. 

 CERTIFICATIONS  
40 CFR 257.81(c)(5). “The owner or operator must obtain a certification from a qualified 
professional engineer stating that the initial and periodic run-on and run-off control system plans 
meet the requirements of this section.” 
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Mr. Phillip Gearing, PE, a licensed professional engineer in the State of Wisconsin, has overseen the 
preparation of this Run-on and Run-off Control Plan Update. A certification statement is provided on 
page iii of this plan. 

 RECORDKEEPING AND PERIOD UPDATES 
40 CFR257.81(d). “The owner or operator of the CCR unit must comply with the recordkeeping 
requirements specified in section 257.105(g), the notification requirements specified in 
section 257.106(g), and the internet requirements specified in section 257.107(g).” 

This Run-On and Run-Off Control Plan Update, and all additional periodic plans, will be placed in the 
facility’s operating record and on Alliant Energy’s CCR Rule Compliance Data and Information 
website, as well as all amendments. Periodic plans will be completed every 5 years per 
40 CFR 257.81(c)(4) and NR 514.07(10)(b)(4). 

Notification will be provided to State Director when this Run-On and Run-Off Control Plan Update, 
and all subsequent updates are available in the facility’s operating record and on the facility’s 
website per 40 CFR 257.105(g), 257.106(g), and 257.107(g) and NR 506.17(2) and (3). 
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SHEET NO.      1 of 4 

CALC. NO.  

REV. NO.  

Job No. 25222259.00 Job I-43 Plan Mod. Addendum  BY RJG DATE 05/10/24 

Client WPL Subject Storm Water Management  CHK’D. SJL DATE 05/23/24 
 

Storm Water Management Calculations 
 
Purpose: 
The purpose of the storm water runoff calculations is to demonstrate that the proposed storm water 
management features for the Contact Water Swale Liner Conversion and Fully Developed Site closure 
conditions can accommodate and safely convey the runoff from a 25-year, 24-hour storm event during 
post construction conditions.  
  
Items addressed in these calculations consist of; 
 

• Diversion Berms  

• Swales  

• Rock Chute  

• Downslope Flumes & Energy Dissipaters  

• Existing Culverts 

• Existing North Sedimentation Pond  

• Existing South Sedimentation Pond 

• Proposed Outfall Structure in South Sedimentation Pond 
 
The proposed storm water management conditions are shown on Sheet 1 (Contact Water Swale Liner 
Conversion Closure) and Sheet 2 (Fully Developed Site Closure).  
 
The calculations support the design of the following proposed storm water management features:  
 

Feature Purpose Design Method 

Swales Convey storm water runoff to the North 
Sedimentation Pond and South Pond 

HydroCAD runoff modeling and 
Swale Calculation 

Rock Chutes Erosion protection from culvert and 
concentrated flow discharges 

HydroCAD runoff modeling and 
Rock Chute Calculations 

Downslope Flumes & 
Energy Dissipators 

Convey storm water from diversion 
berms down slope to discharge 
locations during post construction 
conditions 

HydroCAD runoff modeling and 
Downslope Flume Calculations 

Existing Culverts Convey storm water under access 
points in swales during post 
construction conditions. 

HydroCAD runoff modeling and 
HY-8 hydraulic modeling 

North Sedimentation 
Pond   

To safely handle 25-year, 24-hour 
storm event without overtopping the 
perimeter road.  

HydroCAD runoff modeling  

South Sedimentation 
Pond  

To safely handle 25-year, 24-hour 
storm event without overtopping.  

HydroCAD runoff modeling and 
Buoyancy Calculation 

Outfall Riprap Apron Erosion protection from Outfall 
concentrated flow 

HydroCAD runoff modeling and 
Riprap Apron Calculation 

 
 
Approach: 
Hydrograph Generation  
HydroCAD was used to model the storm water management systems and develop the hydrographs 
using TR-20 methodologies. The model is designed to simulate the surface runoff response of a 
watershed to a precipitation event. Input parameters for the model include precipitation depth for the 
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REV. NO.  
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Client WPL Subject Storm Water Management  CHK’D. SJL DATE 05/23/24 
 

design storm events from NOAA ATLAS 14, storm type and curve (MSE 24-hr and 4), contributing 
drainage areas, runoff curve numbers, and time of concentration.  
 
Diversion Berms 
Diversion berms were sized for the 25-year, 24-hour storm event using the Manning’s Equation to 
determine the depth of flow and velocity in the swale based on the swale geometry and peak flow for 
the storm event (as determined by the Hydrograph Generation Calculations). 
 
Swale Sizing  
The proposed swales were sized for the 25-year, 24-hour storm event. Existing swales were checked 
to confirm that they will still handle the 25-year, 24-hour storm event. A spreadsheet based on 
Manning’s equation was used to determine the depth of flow and velocity in the swales based on the 
swale geometry and peak flow in the swales (as determined by the Hydrograph Generation models).   
 
Rock Cute Sizing 
Rock chutes were sized for the 25-year, 24-hour storm event. Rock Chutes were sized based on the 
flow to each culvert location. The NRCS Rock Chute Design spreadsheet was used to size the chute 
and riprap.   
 
Downslope Flumes and Energy Dissipaters Sizing 
Flumes and energy dissipaters were sized for the 25-year, 24-hour storm event. Manning’s equation 
and the orifice equation were used to size the flumes.  Energy dissipaters were sized using tables from 
the reference book “Hydraulic Design of Energy Dissipaters for Culverts and Channels” US Department 
of Transportation, Federal Highway Administration, July 2006. 
 
Existing Culverts 
Existing culverts were reviewed for capacity to convey the 25-year, 24-hour storm event previously. 
The culverts were rechecked for sizing based on updating the storm event to a MSE Type 4 and/or 
changes in flow patterns to the individual culvert.   
 
Sedimentation Pond Sizing 
The North Sedimentation Pond was checked to confirm the Pond can handle the 25-year, 24-hour 
storm and safely pass the 100-year, 24-hour storm event. The North Sedimentation Pond was also 
checked to confirm particle settling out during the design storm event.   
 
The South Sedimentation Pond was checked to confirm the Pond could handle the 25-year, 24-hour 
storm event.  The emergency spillway was sized for the 100-year, 24-hour storm event.  
 
The HydroCAD model was used in conjunction with engineering calculations to evaluate the ability of 
the North Sedimentation Pond to meet the requirements of NR 504.09. 
 
South Sedimentation Pond Outfall 
The outfall structure was designed to withstand uplift.  
 
Outfall Riprap Apron 
The riprap apron for the South Sedimentation Pond outfall was sized for the 25-year, 24-hour storm 
event.  
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Key Assumptions: 

• Drainage areas and time of concentration flow paths are as shown on Sheet 1 for Early 
Closure Conditions and Sheet 2 for Full Closure Conditions.  

• A MSE 4 rainfall distribution was used based on the National Engineering Handbook Part 650. 
The precipitation depth for the 25-year, 24-hour storm was assumed to be 4.79 inches, based 
on NOAA ATLAS 14 Point Precipitation Frequency Estimates (NOAA’s National Weather 
Service Hydrometeorological Design Studies Center Precipitation Frequency Data Server. 

• Runoff curve numbers were based on tables presented in Urban Hydrology for Small 
Watersheds, and were assumed as follows and as listed in the modeling. 
 
 

Cover Type CN 

Water 98 – Water Surface 

Grass outside 
cover 

79 – Open spaces (lawns, parks, etc) in fair condition 
with hydrologic soil group C 

Final Cover 79 – Open spaces (lawns, parks, etc) in fair condition 
with hydrologic soil group C 

Gravel 96 – Gravel  

 

• Other assumptions are included with the calculations attached. 
 
 
Results: 
Hydrograph Generation 
The hydrograph modeling results for the 25-year and 100-year, 24-hour storm events are included in 
the Post Construction Conditions Hydrograph Generation section below.   
 
Diversion Berm Sizing 
The proposed final berms will be constructed as shown on the Drawings. The diversion berms will 
contain the runoff from the 25-year, 24-hour storm event. Refer to the Diversion Berm Design section 
below. 
 
Swale Sizing  
The proposed swales will be constructed as shown on the Drawings. The swales have the capacity to 
safely convey the 25-year, 24-hour storm event and maintain a minimum 0.5 foot of freeboard. Refer to 
the Swale Sizing section below. Existing South and North swales can handle the updated peak runoff.  
 
Appropriate erosion control products (Type 1, Class B) were selected based on the velocities and 
shear stress in the swales. Refer to the Swale Sizing section below for the evaluation.  
 
Rock Chute Sizing 
The proposed rock chute will be constructed as shown in the Drawings. The rock chutes will 
accommodate the runoff from the 25-year, 24-hour storm event. Refer to the Rock Chute Sizing section 
below. 
 
Downslope Flume and Energy Dissipator Sizing 
The downslope flumes and energy dissipators will be constructed as shown on the Drawings. The 
downslope flumes are designed to contain the runoff from the 25-year, 24-hour storm event. Energy 
dissipators at the bottom of the downslope flumes have been designed to handle the peak velocities. 
Refer to the Downslope Flume and Energy Dissipator Sizing section below for detailed calculations. 
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Client WPL Subject Storm Water Management  CHK’D. SJL DATE 05/23/24 
 

Existing Culverts 
The existing culverts as shown on the Drawings were modeled to confirm each culvert could handle the 
25-year, 24-hour storm event. Culverts not handling the 25-year, 24-hour runoff volume were removed, 
where feasible, or replaced with larger diameter culverts based on the model. Refer to the Existing 
Culvert section below for detailed calculations.  
 
Sedimentation Pond Sizing 
The outlet structure for the North Sedimentation Pond was sized to control runoff from the 25-year, 24-
hour storm event, assuming the starting water elevation is at the bottom of the lowest outlet structure 
opening.  The North Sedimentation Pond can continue to settle out particles 0.15 microns and larger in 
diameter under the updated model conditions.  The South Sedimentation Pond can handle the runoff 
from the 25-year, 24-year storm event, when the water surface is at the bottom of the lowest outlet 
structure. The emergency spillway will pass the 100-year, 24-hour storm event at both ponds. Refer to 
the Sedimentation Pond Sizing section of this appendix for the detailed calculations.      
 
South Sedimentation Pond Outfall 
The outfall structure weight as designed is sufficient to avoid uplift forces. Refer to the Outfall Structure 
section of this appendix for detailed calculations.  
 
Outfall Riprap Apron 
The riprap apron for the South Sedimentation Pond outfall will be constructed as shown on the 
Drawings. The apron will accommodate the runoff from the or the 25-year, 24-hour storm event. 
Though the flow is low enough for WisDOT Select Crushed Material, WisDOT Light Riprap will be used 
to account for  additional flow from the swale. Refer to the Outfall Structure section of this appendix for 
detailed calculations. 

 
I:\25222259.00\Data and Calculations\Stormwater\SWM Calcs_Writeup_.doc 
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Contact Water Swale Closure Conditions Hydrograph Generation  

 

• 25-year, 24-hour Storm Event 

• 100-year, 24-hour Storm Event 
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 25-yr MSE 24-hr 4 Default 24.00 1 4.80 2

2 100-yr MSE 24-hr 4 Default 24.00 1 6.55 2
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Time span=0.00-90.00 hrs, dt=0.01 hrs, 9001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=28,521 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 1: Area 1
   Flow Length=347'   Tc=15.8 min   CN=79   Runoff=1.93 cfs  0.144 af

Runoff Area=2,282,700 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 1_2: Phase 1 and 2
   Flow Length=3,476'   Tc=25.0 min   CN=79   Runoff=122.93 cfs  11.486 af

Runoff Area=28,787 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 2: Area 2
   Flow Length=491'   Tc=15.8 min   CN=79   Runoff=1.95 cfs  0.145 af

Runoff Area=45,292 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 3: Area 3
   Flow Length=449'   Tc=16.3 min   CN=79   Runoff=3.02 cfs  0.228 af

Runoff Area=52,914 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 4: Area 4
   Flow Length=475'   Tc=15.6 min   CN=79   Runoff=3.61 cfs  0.266 af

Runoff Area=37,768 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 5: Area 5
   Flow Length=442'   Tc=15.9 min   CN=79   Runoff=2.54 cfs  0.190 af

Runoff Area=61,616 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 6: Area 6
   Flow Length=114'   Slope=0.2500 '/'   Tc=5.9 min   CN=79   Runoff=6.05 cfs  0.310 af

Runoff Area=81,807 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 7: Area 7
   Flow Length=200'   Tc=12.4 min   CN=79   Runoff=6.18 cfs  0.412 af

Runoff Area=63,362 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 8: Area 8
   Flow Length=198'   Tc=13.8 min   CN=79   Runoff=4.56 cfs  0.319 af

Runoff Area=48,089 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 9: Area 9
   Flow Length=133'   Tc=6.0 min   CN=79   Runoff=4.70 cfs  0.242 af

Runoff Area=63,729 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 10: Area 10
   Flow Length=138'   Tc=4.2 min   CN=79   Runoff=6.71 cfs  0.321 af

Runoff Area=10,561 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 11: Area 11
   Flow Length=98'   Slope=0.0610 '/'   Tc=10.0 min   CN=79   Runoff=0.87 cfs  0.053 af

Runoff Area=98,996 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 12a: Area 12a
   Flow Length=180'   Tc=14.4 min   CN=79   Runoff=7.00 cfs  0.498 af

Runoff Area=47,686 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 12b: Area 12b
   Flow Length=204'   Tc=14.2 min   CN=79   Runoff=3.38 cfs  0.240 af

Runoff Area=5,888 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 12c: Area 12c
   Flow Length=19'   Slope=0.0050 '/'   Tc=5.0 min   CN=79   Runoff=0.60 cfs  0.030 af

Runoff Area=1,651 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 12d: Area 12d
   Flow Length=23'   Slope=0.0050 '/'   Tc=8.5 min   CN=79   Runoff=0.14 cfs  0.008 af
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Runoff Area=4,957 sf   0.00% Impervious   Runoff Depth=3.09"Subcatchment 12e: Area 12e
   Flow Length=47'   Tc=4.1 min   CN=84   Runoff=0.60 cfs  0.029 af

Runoff Area=9,031 sf   0.00% Impervious   Runoff Depth=2.90"Subcatchment 12f: Area 12f
   Flow Length=52'   Slope=0.0788 '/'   Tc=5.4 min   CN=82   Runoff=0.99 cfs  0.050 af

Runoff Area=174,279 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 13: Area 13
   Flow Length=205'   Tc=14.5 min   CN=79   Runoff=12.25 cfs  0.877 af

Runoff Area=59,877 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 14: Area 14
   Flow Length=125'   Slope=0.2500 '/'   Tc=5.9 min   CN=79   Runoff=5.88 cfs  0.301 af

Runoff Area=99,614 sf   5.36% Impervious   Runoff Depth=2.99"Subcatchment 15a: Area 15a
   Flow Length=58'   Tc=3.3 min   CN=83   Runoff=12.10 cfs  0.571 af

Runoff Area=11,056 sf   0.00% Impervious   Runoff Depth=3.18"Subcatchment 15b: Area 15b
   Flow Length=33'   Slope=0.1176 '/'   Tc=2.4 min   CN=85   Runoff=1.43 cfs  0.067 af

Runoff Area=9,032 sf   0.00% Impervious   Runoff Depth=2.90"Subcatchment 15c: Area 15c
   Flow Length=1,656'   Tc=7.2 min   CN=82   Runoff=0.92 cfs  0.050 af

Runoff Area=37,043 sf   0.00% Impervious   Runoff Depth=3.28"Subcatchment 16a: Area 16a
   Flow Length=50'   Tc=5.6 min   CN=86   Runoff=4.46 cfs  0.232 af

Runoff Area=23,150 sf   0.00% Impervious   Runoff Depth=3.18"Subcatchment 16b: Area 16b
   Flow Length=78'   Tc=1.8 min   CN=85   Runoff=3.04 cfs  0.141 af

Runoff Area=22,754 sf   0.00% Impervious   Runoff Depth=2.99"Subcatchment 16c: Area 16c
   Flow Length=54'   Tc=3.0 min   CN=83   Runoff=2.79 cfs  0.130 af

Runoff Area=7,112 sf   0.00% Impervious   Runoff Depth=2.99"Subcatchment 16d: Area 16d
   Flow Length=65'   Tc=4.2 min   CN=83   Runoff=0.84 cfs  0.041 af

Runoff Area=11,038 sf   0.00% Impervious   Runoff Depth=2.90"Subcatchment 16e: Area 16e
   Flow Length=75'   Tc=4.7 min   CN=82   Runoff=1.24 cfs  0.061 af

Runoff Area=19,413 sf   0.00% Impervious   Runoff Depth=2.99"Subcatchment 16f: Area 16f
   Flow Length=75'   Tc=4.7 min   CN=83   Runoff=2.24 cfs  0.111 af

Runoff Area=18,834 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 17: Area 17
   Flow Length=140'   Slope=0.2500 '/'   Tc=6.0 min   CN=79   Runoff=1.84 cfs  0.095 af

Runoff Area=20,237 sf   0.00% Impervious   Runoff Depth=2.72"Subcatchment 18: Area 18
   Flow Length=55'   Slope=0.0714 '/'   Tc=5.9 min   CN=80   Runoff=2.05 cfs  0.105 af

Runoff Area=5,416 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 19: Area 19
   Flow Length=141'   Slope=0.2500 '/'   Tc=6.0 min   CN=79   Runoff=0.53 cfs  0.027 af

Runoff Area=53,255 sf   0.00% Impervious   Runoff Depth=2.72"Subcatchment 20: Area 20
   Flow Length=100'   Slope=0.0050 '/'   Tc=2.3 min   CN=80   Runoff=6.08 cfs  0.277 af
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Runoff Area=7,329 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 21: Area 21
   Flow Length=62'   Slope=0.0758 '/'   Tc=6.4 min   CN=79   Runoff=0.70 cfs  0.037 af

Runoff Area=342,674 sf   100.00% Impervious   Runoff Depth=4.56"Subcatchment P1: North Pond
   Tc=0.0 min   CN=98   Runoff=54.53 cfs  2.992 af

Runoff Area=3.099 ac   100.00% Impervious   Runoff Depth=4.56"Subcatchment P2: South Pond
   Tc=0.0 min   CN=98   Runoff=21.48 cfs  1.179 af

Avg. Flow Depth=0.41'   Max Vel=3.64 fps   Inflow=20.02 cfs  1.447 afReach NS1: North Swale 1
n=0.030   L=1,043.0'   S=0.0209 '/'   Capacity=302.62 cfs   Outflow=17.15 cfs  1.447 af

Avg. Flow Depth=0.59'   Max Vel=3.33 fps   Inflow=24.00 cfs  2.082 afReach NS2: North Swale 2
n=0.030   L=381.0'   S=0.0115 '/'   Capacity=224.48 cfs   Outflow=23.59 cfs  2.082 af

Avg. Flow Depth=0.54'   Max Vel=4.12 fps   Inflow=26.58 cfs  2.372 afReach NS3: North Swale 3
n=0.030   L=195.0'   S=0.0193 '/'   Capacity=290.78 cfs   Outflow=26.50 cfs  2.372 af

Avg. Flow Depth=0.34'   Max Vel=2.20 fps   Inflow=6.05 cfs  0.310 afReach S1: Swale 1
n=0.030   L=423.0'   S=0.0118 '/'   Capacity=45.58 cfs   Outflow=5.46 cfs  0.310 af

Avg. Flow Depth=0.30'   Max Vel=2.10 fps   Inflow=4.70 cfs  0.242 afReach S2: Swale 2
n=0.030   L=320.0'   S=0.0125 '/'   Capacity=46.88 cfs   Outflow=4.37 cfs  0.242 af

Avg. Flow Depth=0.48'   Max Vel=3.16 fps   Inflow=9.78 cfs  0.552 afReach S3: Swale 3
n=0.030   L=68.7'   S=0.0146 '/'   Capacity=37.92 cfs   Outflow=9.74 cfs  0.552 af

Avg. Flow Depth=0.14'   Max Vel=0.75 fps   Inflow=1.20 cfs  2.028 afReach S4: Swale 4
n=0.030   L=125.0'   S=0.0032 '/'   Capacity=123.75 cfs   Outflow=1.14 cfs  2.027 af

Avg. Flow Depth=0.32'   Max Vel=2.56 fps   Inflow=9.79 cfs  0.731 afReach SS1: South Swale 1
n=0.030   L=686.0'   S=0.0140 '/'   Capacity=247.65 cfs   Outflow=9.07 cfs  0.731 af

Avg. Flow Depth=0.38'   Max Vel=2.92 fps   Inflow=12.82 cfs  1.112 afReach SS2: South Swale 2
n=0.030   L=327.0'   S=0.0146 '/'   Capacity=253.11 cfs   Outflow=12.71 cfs  1.112 af

Avg. Flow Depth=0.45'   Max Vel=2.56 fps   Inflow=13.51 cfs  1.272 afReach SS3: South Swale 3
n=0.030   L=320.0'   S=0.0093 '/'   Capacity=201.47 cfs   Outflow=13.35 cfs  1.272 af

Avg. Flow Depth=0.26'   Max Vel=4.72 fps   Inflow=13.56 cfs  1.321 afReach SS4: South Swale 4
n=0.030   L=114.0'   S=0.0605 '/'   Capacity=514.50 cfs   Outflow=13.55 cfs  1.321 af

Avg. Flow Depth=0.66'   Max Vel=1.82 fps   Inflow=14.75 cfs  3.439 afReach SS5: South Swale 5
n=0.030   L=140.0'   S=0.0030 '/'   Capacity=114.55 cfs   Outflow=14.69 cfs  3.438 af

Avg. Flow Depth=0.71'   Max Vel=1.88 fps   Inflow=17.37 cfs  3.876 afReach SS6: South Swale 6
n=0.030   L=215.0'   S=0.0030 '/'   Capacity=114.10 cfs   Outflow=16.57 cfs  3.875 af

Peak Elev=688.88'   Inflow=16.57 cfs  3.875 afPond C1: Culvert C1a & b
   Outflow=16.57 cfs  3.875 af
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Peak Elev=691.21'   Inflow=15.73 cfs  3.715 afPond C2: C2
24.0"  Round Culvert  n=0.012  L=46.0'  S=0.0030 '/'   Outflow=15.73 cfs  3.715 af

Peak Elev=696.36'   Inflow=6.08 cfs  0.277 afPond C3: C3
12.0"  Round Culvert  n=0.012  L=48.0'  S=0.0146 '/'   Outflow=6.08 cfs  0.277 af

Peak Elev=701.35'   Inflow=12.71 cfs  1.112 afPond C4: C4
24.0"  Round Culvert  n=0.013  L=40.5'  S=0.0121 '/'   Outflow=12.71 cfs  1.112 af

Peak Elev=707.50'   Inflow=9.07 cfs  0.731 afPond C5: C5
18.0"  Round Culvert  n=0.025  L=38.0'  S=0.0034 '/'   Outflow=9.07 cfs  0.731 af

Peak Elev=684.79'  Storage=13.287 af   Inflow=184.24 cfs  22.044 afPond NP: North Pond
   Primary=17.29 cfs  21.803 af   Secondary=0.00 cfs  0.000 af   Outflow=17.29 cfs  21.803 af

Peak Elev=690.69'  Storage=636,660 cf   Inflow=34.99 cfs  2.210 afPond SP: South Pond
   Primary=0.71 cfs  1.991 af   Secondary=0.00 cfs  0.000 af   Outflow=0.71 cfs  1.991 af

   Inflow=4.95 cfs  0.371 afLink F1: Flume 1
   Primary=4.95 cfs  0.371 af

   Inflow=1.95 cfs  0.145 afLink F2: Flume 2
   Primary=1.95 cfs  0.145 af

   Inflow=2.54 cfs  0.190 afLink F3: Flume 3
   Primary=2.54 cfs  0.190 af

   Inflow=3.61 cfs  0.266 afLink F4: Flume 4
   Primary=3.61 cfs  0.266 af

Total Runoff Area = 92.527 ac   Runoff Volume = 22.265 af   Average Runoff Depth = 2.89"
88.02% Pervious = 81.438 ac     11.98% Impervious = 11.088 ac
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Summary for Subcatchment 1: Area 1

Runoff = 1.93 cfs @ 12.24 hrs,  Volume= 0.144 af,  Depth= 2.63"
     Routed to Link F1 : Flume 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 28,521 79

28,521 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.5 106 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.8 141 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

15.8 347 Total
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Summary for Subcatchment 1_2: Phase 1 and 2

Runoff = 122.93 cfs @ 12.36 hrs,  Volume= 11.486 af,  Depth= 2.63"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 2,282,700 79 Closed Landfill

2,282,700 100.00% Pervious Area

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

12.0 100 0.0400 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

4.8 400 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.2 2,976 0.0120 6.04 380.82 Trap/Vee/Rect Channel Flow, 
Bot.W=0.00'  D=3.00'  Z= 10.0 & 4.0 '/'  Top.W=42.00'
n= 0.035  Earth, dense weeds

25.0 3,476 Total
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Summary for Subcatchment 2: Area 2

Runoff = 1.95 cfs @ 12.24 hrs,  Volume= 0.145 af,  Depth= 2.63"
     Routed to Link F2 : Flume 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 28,787 79

28,787 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.1 78 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.1 203 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

0.1 110 0.2500 20.09 10.95 Pipe Channel, 
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.013  Corrugated PE, smooth interior

15.8 491 Total
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Summary for Subcatchment 3: Area 3

Runoff = 3.02 cfs @ 12.25 hrs,  Volume= 0.228 af,  Depth= 2.63"
     Routed to Link F1 : Flume 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 45,292 79

45,292 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.5 108 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.3 241 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

16.3 449 Total
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Summary for Subcatchment 4: Area 4

Runoff = 3.61 cfs @ 12.24 hrs,  Volume= 0.266 af,  Depth= 2.63"
     Routed to Link F4 : Flume 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 52,914 79

52,914 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.1 83 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.9 173 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

0.1 119 0.2500 22.68 17.81 Pipe Channel, Flume 4
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

15.6 475 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 5: Area 5

Runoff = 2.54 cfs @ 12.24 hrs,  Volume= 0.190 af,  Depth= 2.63"
     Routed to Link F3 : Flume 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 37,768 79

37,768 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.0 73 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.4 269 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Diversion Berm
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

15.9 442 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 6: Area 6

Runoff = 6.05 cfs @ 12.13 hrs,  Volume= 0.310 af,  Depth= 2.63"
     Routed to Reach S1 : Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 61,616 79

61,616 100.00% Pervious Area

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

5.8 100 0.2500 0.29 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.1 14 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.9 114 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 7: Area 7

Runoff = 6.18 cfs @ 12.20 hrs,  Volume= 0.412 af,  Depth= 2.63"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 81,807 79

81,807 100.00% Pervious Area

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

9.3 63 0.0300 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

2.6 37 0.2500 0.24 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.5 100 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.4 200 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 8: Area 8

Runoff = 4.56 cfs @ 12.22 hrs,  Volume= 0.319 af,  Depth= 2.63"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 62,504 79
858 96 Gravel surface, HSG C

63,362 79 Weighted Average
63,362 100.00% Pervious Area

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

12.5 91 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.8 9 0.2500 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.5 98 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

13.8 198 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 9: Area 9

Runoff = 4.70 cfs @ 12.13 hrs,  Volume= 0.242 af,  Depth= 2.63"
     Routed to Reach S2 : Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 48,089 79

48,089 100.00% Pervious Area

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

5.8 100 0.2500 0.29 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.0 5 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 28 0.0800 1.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.0 133 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 10: Area 10

Runoff = 6.71 cfs @ 12.12 hrs,  Volume= 0.321 af,  Depth= 2.63"
     Routed to Pond SP : South Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 63,729 79

63,729 100.00% Pervious Area

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

4.0 100 0.2500 0.42 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.59"

0.1 19 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.1 19 0.2000 3.13 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.2 138 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 11: Area 11

Runoff = 0.87 cfs @ 12.18 hrs,  Volume= 0.053 af,  Depth= 2.63"
     Routed to Pond SP : South Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 10,561 79

10,561 100.00% Pervious Area

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

10.0 98 0.0610 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 12a: Area 12a

Runoff = 7.00 cfs @ 12.23 hrs,  Volume= 0.498 af,  Depth= 2.63"
     Routed to Reach SS1 : South Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 98,996 79

98,996 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.8 57 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.1 23 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

14.4 180 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 12b: Area 12b

Runoff = 3.38 cfs @ 12.23 hrs,  Volume= 0.240 af,  Depth= 2.63"
     Routed to Reach SS2 : South Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 47,328 79
358 96 Gravel surface, HSG C

47,686 79 Weighted Average
47,686 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.3 24 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.3 57 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.1 23 0.3333 4.04 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

14.2 204 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 12c: Area 12c

Runoff = 0.60 cfs @ 12.12 hrs,  Volume= 0.030 af,  Depth= 2.63"
     Routed to Reach SS3 : South Swale 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 5,888 79

5,888 100.00% Pervious Area

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

5.0 19 0.0050 0.06 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.59"

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 12d: Area 12d

Runoff = 0.14 cfs @ 12.16 hrs,  Volume= 0.008 af,  Depth= 2.63"
     Routed to Reach SS4 : South Swale 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 1,651 79

1,651 100.00% Pervious Area

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

8.5 23 0.0050 0.04 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 12e: Area 12e

Runoff = 0.60 cfs @ 12.12 hrs,  Volume= 0.029 af,  Depth= 3.09"
     Routed to Reach SS5 : South Swale 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 3,521 79
1,436 96 Gravel surface, HSG C

4,957 84 Weighted Average
4,957 100.00% Pervious Area

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

0.3 9 0.0050 0.44 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

3.8 38 0.0400 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.59"

4.1 47 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 12f: Area 12f

Runoff = 0.99 cfs @ 12.13 hrs,  Volume= 0.050 af,  Depth= 2.90"
     Routed to Reach SS6 : South Swale 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 7,374 79
1,657 96 Gravel surface, HSG C

9,031 82 Weighted Average
9,031 100.00% Pervious Area

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

5.4 52 0.0788 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 13: Area 13

Runoff = 12.25 cfs @ 12.23 hrs,  Volume= 0.877 af,  Depth= 2.63"
     Routed to Reach NS1 : North Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 174,279 79

174,279 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.8 56 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 49 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

14.5 205 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 14: Area 14

Runoff = 5.88 cfs @ 12.13 hrs,  Volume= 0.301 af,  Depth= 2.63"
     Routed to Reach NS2 : North Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 59,877 79

59,877 100.00% Pervious Area

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

5.8 100 0.2500 0.29 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.1 25 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.9 125 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 15a: Area 15a

Runoff = 12.10 cfs @ 12.11 hrs,  Volume= 0.571 af,  Depth= 2.99"
     Routed to Reach NS1 : North Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 78,118 79
5,343 98 Paved roads w/curbs & sewers, HSG C

16,153 96 Gravel surface, HSG C

99,614 83 Weighted Average
94,271 94.64% Pervious Area
5,343 5.36% Impervious Area

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

0.9 32 0.0050 0.57 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

2.4 26 0.1538 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

3.3 58 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 15b: Area 15b

Runoff = 1.43 cfs @ 12.10 hrs,  Volume= 0.067 af,  Depth= 3.18"
     Routed to Reach NS2 : North Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 7,026 79
4,030 96 Gravel surface, HSG C

11,056 85 Weighted Average
11,056 100.00% Pervious Area

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

0.1 11 0.1176 1.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

2.3 22 0.1176 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

2.4 33 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 15c: Area 15c

Runoff = 0.92 cfs @ 12.14 hrs,  Volume= 0.050 af,  Depth= 2.90"
     Routed to Reach NS3 : North Swale 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 7,178 79
1,854 96 Gravel surface, HSG C

9,032 82 Weighted Average
9,032 100.00% Pervious Area

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

0.1 14 0.1250 1.74 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

4.4 50 0.1250 0.19 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

2.7 1,592 0.0167 9.92 610.36 Trap/Vee/Rect Channel Flow, 
Bot.W=10.00'  D=3.00'  Z= 4.0 & 3.0 '/'  Top.W=31.00'
n= 0.030  Earth, grassed & winding

7.2 1,656 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 16a: Area 16a

Runoff = 4.46 cfs @ 12.13 hrs,  Volume= 0.232 af,  Depth= 3.28"
     Routed to Reach SS1 : South Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 20,948 79
16,095 96 Gravel surface, HSG C

37,043 86 Weighted Average
37,043 100.00% Pervious Area

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

3.7 13 0.0050 0.06 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.59"

0.7 21 0.0050 0.52 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

1.2 16 0.3300 0.22 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

5.6 50 Total
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Summary for Subcatchment 16b: Area 16b

Runoff = 3.04 cfs @ 12.10 hrs,  Volume= 0.141 af,  Depth= 3.18"
     Routed to Reach SS2 : South Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 14,694 79
8,456 96 Gravel surface, HSG C

23,150 85 Weighted Average
23,150 100.00% Pervious Area

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

0.7 64 0.0450 1.57 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

1.1 14 0.3333 0.22 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.8 78 Total
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Summary for Subcatchment 16c: Area 16c

Runoff = 2.79 cfs @ 12.11 hrs,  Volume= 0.130 af,  Depth= 2.99"
     Routed to Reach SS3 : South Swale 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 17,622 79
5,132 96 Gravel surface, HSG C

22,754 83 Weighted Average
22,754 100.00% Pervious Area

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

1.8 24 0.2500 0.22 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.8 7 0.1666 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.1 18 0.1667 2.05 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

0.3 5 0.3333 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.59"

3.0 54 Total
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Summary for Subcatchment 16d: Area 16d

Runoff = 0.84 cfs @ 12.12 hrs,  Volume= 0.041 af,  Depth= 2.99"
     Routed to Reach SS4 : South Swale 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 5,564 79
1,548 96 Gravel surface, HSG C

7,112 83 Weighted Average
7,112 100.00% Pervious Area

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

2.7 38 0.2500 0.24 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.5 14 0.0050 0.48 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

1.0 13 0.3300 0.21 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

4.2 65 Total
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Summary for Subcatchment 16e: Area 16e

Runoff = 1.24 cfs @ 12.12 hrs,  Volume= 0.061 af,  Depth= 2.90"
     Routed to Reach SS5 : South Swale 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 8,772 79
2,266 96 Gravel surface, HSG C

11,038 82 Weighted Average
11,038 100.00% Pervious Area

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

2.9 43 0.2500 0.24 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.5 16 0.0050 0.49 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

1.3 16 0.2500 0.20 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

4.7 75 Total
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Summary for Subcatchment 16f: Area 16f

Runoff = 2.24 cfs @ 12.12 hrs,  Volume= 0.111 af,  Depth= 2.99"
     Routed to Reach SS6 : South Swale 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 14,568 79
4,845 96 Gravel surface, HSG C

19,413 83 Weighted Average
19,413 100.00% Pervious Area

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

2.9 43 0.2500 0.24 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.5 16 0.0050 0.49 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

1.3 16 0.2500 0.20 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

4.7 75 Total
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Summary for Subcatchment 17: Area 17

Runoff = 1.84 cfs @ 12.13 hrs,  Volume= 0.095 af,  Depth= 2.63"
     Routed to Reach NS3 : North Swale 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 18,834 79

18,834 100.00% Pervious Area

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

5.8 100 0.2500 0.29 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.2 40 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.0 140 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 18: Area 18

Runoff = 2.05 cfs @ 12.13 hrs,  Volume= 0.105 af,  Depth= 2.72"
     Routed to Pond SP : South Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 19,430 79
807 96 Gravel surface, HSG C

20,237 80 Weighted Average
20,237 100.00% Pervious Area

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

5.9 55 0.0714 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 19: Area 19

Runoff = 0.53 cfs @ 12.13 hrs,  Volume= 0.027 af,  Depth= 2.63"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 5,416 79

5,416 100.00% Pervious Area

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

5.8 100 0.2500 0.29 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.2 41 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.0 141 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 20: Area 20

Runoff = 6.08 cfs @ 12.10 hrs,  Volume= 0.277 af,  Depth= 2.72"
     Routed to Pond C3 : C3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 50,854 79
2,401 96 Gravel surface, HSG C

53,255 80 Weighted Average
53,255 100.00% Pervious Area

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

2.3 100 0.0050 0.71 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 21: Area 21

Runoff = 0.70 cfs @ 12.14 hrs,  Volume= 0.037 af,  Depth= 2.63"
     Routed to Reach S4 : Swale 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 7,177 79
152 96 Gravel surface, HSG C

7,329 79 Weighted Average
7,329 100.00% Pervious Area

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

6.4 62 0.0758 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment P1: North Pond

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 54.53 cfs @ 12.09 hrs,  Volume= 2.992 af,  Depth= 4.56"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

342,674 98 Water Surface

342,674 100.00% Impervious Area

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment P2: South Pond

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 21.48 cfs @ 12.09 hrs,  Volume= 1.179 af,  Depth= 4.56"
     Routed to Pond SP : South Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (ac) CN Description

3.099 98 Water Surface, HSG C

3.099 100.00% Impervious Area

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

0.0 Direct Entry, 

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Reach NS1: North Swale 1

Inflow Area = 6.288 ac, 1.95% Impervious,  Inflow Depth = 2.76"    for  25-yr event
Inflow = 20.02 cfs @ 12.12 hrs,  Volume= 1.447 af
Outflow = 17.15 cfs @ 12.23 hrs,  Volume= 1.447 af,  Atten= 14%,  Lag= 6.9 min
     Routed to Reach NS2 : North Swale 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.64 fps,  Min. Travel Time= 4.8 min
Avg. Velocity = 0.93 fps,  Avg. Travel Time= 18.8 min

Peak Storage= 4,910 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.41' , Surface Width= 12.88'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 302.62 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 1,043.0'   Slope= 0.0209 '/'
Inlet Invert= 714.00',  Outlet Invert= 692.16'

‡

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Reach NS2: North Swale 2

[62] Hint: Exceeded Reach NS1 OUTLET depth by 0.20' @ 12.39 hrs

Inflow Area = 9.131 ac, 1.34% Impervious,  Inflow Depth = 2.74"    for  25-yr event
Inflow = 24.00 cfs @ 12.22 hrs,  Volume= 2.082 af
Outflow = 23.59 cfs @ 12.28 hrs,  Volume= 2.082 af,  Atten= 2%,  Lag= 3.2 min
     Routed to Reach NS3 : North Swale 3

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.33 fps,  Min. Travel Time= 1.9 min
Avg. Velocity = 0.82 fps,  Avg. Travel Time= 7.7 min

Peak Storage= 2,698 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.59' , Surface Width= 14.11'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 224.48 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 381.0'   Slope= 0.0115 '/'
Inlet Invert= 692.16',  Outlet Invert= 687.77'

‡

03/16/2026 - Classification: Internal - ECRM13697028



I-43 CWS Liner Conversion
MSE 24-hr 4  25-yr Rainfall=4.80"I-43 Landfill_Plan Mod_CWS_Culverts_0.3

  Printed  5/24/2024Prepared by SCS Engineers
Page 45HydroCAD® 10.20-2g  s/n 05804  © 2022 HydroCAD Software Solutions LLC

Summary for Reach NS3: North Swale 3

[61] Hint: Exceeded Reach NS2 outlet invert by 0.54' @ 12.28 hrs

Inflow Area = 10.431 ac, 1.18% Impervious,  Inflow Depth = 2.73"    for  25-yr event
Inflow = 26.58 cfs @ 12.27 hrs,  Volume= 2.372 af
Outflow = 26.50 cfs @ 12.29 hrs,  Volume= 2.372 af,  Atten= 0%,  Lag= 1.3 min
     Routed to Pond NP : North Pond

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.12 fps,  Min. Travel Time= 0.8 min
Avg. Velocity = 1.03 fps,  Avg. Travel Time= 3.2 min

Peak Storage= 1,256 cf @ 12.28 hrs
Average Depth at Peak Storage= 0.54' , Surface Width= 13.79'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 290.78 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 195.0'   Slope= 0.0193 '/'
Inlet Invert= 687.77',  Outlet Invert= 684.00'

‡

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Reach S1: Swale 1

Inflow Area = 1.415 ac, 0.00% Impervious,  Inflow Depth = 2.63"    for  25-yr event
Inflow = 6.05 cfs @ 12.13 hrs,  Volume= 0.310 af
Outflow = 5.46 cfs @ 12.21 hrs,  Volume= 0.310 af,  Atten= 10%,  Lag= 4.8 min
     Routed to Reach S3 : Swale 3

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.20 fps,  Min. Travel Time= 3.2 min
Avg. Velocity = 0.55 fps,  Avg. Travel Time= 12.8 min

Peak Storage= 1,053 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.34' , Surface Width= 9.47'
Bank-Full Depth= 1.00'  Flow Area= 11.5 sf,  Capacity= 45.58 cfs

5.00'  x  1.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 3.0  10.0 '/'   Top Width= 18.00'
Length= 423.0'   Slope= 0.0118 '/'
Inlet Invert= 700.00',  Outlet Invert= 695.00'

‡

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Reach S2: Swale 2

Inflow Area = 1.104 ac, 0.00% Impervious,  Inflow Depth = 2.63"    for  25-yr event
Inflow = 4.70 cfs @ 12.13 hrs,  Volume= 0.242 af
Outflow = 4.37 cfs @ 12.20 hrs,  Volume= 0.242 af,  Atten= 7%,  Lag= 3.9 min
     Routed to Reach S3 : Swale 3

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.10 fps,  Min. Travel Time= 2.5 min
Avg. Velocity = 0.53 fps,  Avg. Travel Time= 10.1 min

Peak Storage= 668 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.30' , Surface Width= 8.91'
Bank-Full Depth= 1.00'  Flow Area= 11.5 sf,  Capacity= 46.88 cfs

5.00'  x  1.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 3.0  10.0 '/'   Top Width= 18.00'
Length= 320.0'   Slope= 0.0125 '/'
Inlet Invert= 699.00',  Outlet Invert= 695.00'

‡

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Reach S3: Swale 3

[62] Hint: Exceeded Reach S1 OUTLET depth by 0.18' @ 12.23 hrs
[62] Hint: Exceeded Reach S2 OUTLET depth by 0.23' @ 12.23 hrs

Inflow Area = 2.518 ac, 0.00% Impervious,  Inflow Depth = 2.63"    for  25-yr event
Inflow = 9.78 cfs @ 12.21 hrs,  Volume= 0.552 af
Outflow = 9.74 cfs @ 12.22 hrs,  Volume= 0.552 af,  Atten= 0%,  Lag= 0.6 min
     Routed to Pond SP : South Pond

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.16 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 0.74 fps,  Avg. Travel Time= 1.6 min

Peak Storage= 212 cf @ 12.21 hrs
Average Depth at Peak Storage= 0.48' , Surface Width= 7.88'
Bank-Full Depth= 1.00'  Flow Area= 8.0 sf,  Capacity= 37.92 cfs

5.00'  x  1.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 68.7'   Slope= 0.0146 '/'
Inlet Invert= 695.00',  Outlet Invert= 694.00'

‡

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Reach S4: Swale 4

[79] Warning: Submerged Pond SP Primary device # 1 OUTLET by 0.14'

Inflow Area = 7.956 ac, 38.95% Impervious,  Inflow Depth > 3.06"    for  25-yr event
Inflow = 1.20 cfs @ 12.14 hrs,  Volume= 2.028 af
Outflow = 1.14 cfs @ 12.21 hrs,  Volume= 2.027 af,  Atten= 4%,  Lag= 4.3 min
     Routed to Reach SS5 : South Swale 5

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.75 fps,  Min. Travel Time= 2.8 min
Avg. Velocity = 0.40 fps,  Avg. Travel Time= 5.3 min

Peak Storage= 192 cf @ 12.17 hrs
Average Depth at Peak Storage= 0.14' , Surface Width= 11.16'
Bank-Full Depth= 2.00'  Flow Area= 36.0 sf,  Capacity= 123.75 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 4.0 '/'   Top Width= 26.00'
Length= 125.0'   Slope= 0.0032 '/'
Inlet Invert= 689.50',  Outlet Invert= 689.10'

‡
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Summary for Reach SS1: South Swale 1

Inflow Area = 3.123 ac, 0.00% Impervious,  Inflow Depth = 2.81"    for  25-yr event
Inflow = 9.79 cfs @ 12.15 hrs,  Volume= 0.731 af
Outflow = 9.07 cfs @ 12.30 hrs,  Volume= 0.731 af,  Atten= 7%,  Lag= 8.6 min
     Routed to Pond C5 : C5

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.56 fps,  Min. Travel Time= 4.5 min
Avg. Velocity = 0.66 fps,  Avg. Travel Time= 17.4 min

Peak Storage= 2,434 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.32' , Surface Width= 12.23'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 247.65 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 686.0'   Slope= 0.0140 '/'
Inlet Invert= 714.00',  Outlet Invert= 704.38'

‡
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Summary for Reach SS2: South Swale 2

[79] Warning: Submerged Pond C5 Primary device # 1 INLET by 0.25'

Inflow Area = 4.749 ac, 0.00% Impervious,  Inflow Depth = 2.81"    for  25-yr event
Inflow = 12.82 cfs @ 12.27 hrs,  Volume= 1.112 af
Outflow = 12.71 cfs @ 12.33 hrs,  Volume= 1.112 af,  Atten= 1%,  Lag= 3.3 min
     Routed to Pond C4 : C4

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.92 fps,  Min. Travel Time= 1.9 min
Avg. Velocity = 0.75 fps,  Avg. Travel Time= 7.2 min

Peak Storage= 1,423 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.38' , Surface Width= 12.68'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 253.11 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 327.0'   Slope= 0.0146 '/'
Inlet Invert= 704.25',  Outlet Invert= 699.46'

‡
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Summary for Reach SS3: South Swale 3

[79] Warning: Submerged Pond C4 Primary device # 1 OUTLET by 0.45'

Inflow Area = 5.407 ac, 0.00% Impervious,  Inflow Depth = 2.82"    for  25-yr event
Inflow = 13.51 cfs @ 12.32 hrs,  Volume= 1.272 af
Outflow = 13.35 cfs @ 12.38 hrs,  Volume= 1.272 af,  Atten= 1%,  Lag= 3.5 min
     Routed to Reach SS4 : South Swale 4

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.56 fps,  Min. Travel Time= 2.1 min
Avg. Velocity = 0.67 fps,  Avg. Travel Time= 8.0 min

Peak Storage= 1,670 cf @ 12.34 hrs
Average Depth at Peak Storage= 0.45' , Surface Width= 13.15'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 201.47 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 320.0'   Slope= 0.0093 '/'
Inlet Invert= 698.97',  Outlet Invert= 696.00'

‡
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Summary for Reach SS4: South Swale 4

[61] Hint: Exceeded Reach SS3 outlet invert by 0.26' @ 12.38 hrs

Inflow Area = 5.608 ac, 0.00% Impervious,  Inflow Depth = 2.83"    for  25-yr event
Inflow = 13.56 cfs @ 12.38 hrs,  Volume= 1.321 af
Outflow = 13.55 cfs @ 12.39 hrs,  Volume= 1.321 af,  Atten= 0%,  Lag= 0.7 min
     Routed to Reach SS5 : South Swale 5

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.72 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 1.31 fps,  Avg. Travel Time= 1.4 min

Peak Storage= 327 cf @ 12.38 hrs
Average Depth at Peak Storage= 0.26' , Surface Width= 11.84'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 514.50 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 114.0'   Slope= 0.0605 '/'
Inlet Invert= 696.00',  Outlet Invert= 689.10'

‡
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Summary for Reach SS5: South Swale 5

[63] Warning: Exceeded Reach S4 INLET depth by 0.14' @ 12.40 hrs
[62] Hint: Exceeded Reach SS4 OUTLET depth by 0.40' @ 12.41 hrs

Inflow Area = 13.931 ac, 22.25% Impervious,  Inflow Depth > 2.96"    for  25-yr event
Inflow = 14.75 cfs @ 12.38 hrs,  Volume= 3.439 af
Outflow = 14.69 cfs @ 12.42 hrs,  Volume= 3.438 af,  Atten= 0%,  Lag= 2.2 min
     Routed to Pond C2 : C2

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.82 fps,  Min. Travel Time= 1.3 min
Avg. Velocity = 0.43 fps,  Avg. Travel Time= 5.5 min

Peak Storage= 1,133 cf @ 12.40 hrs
Average Depth at Peak Storage= 0.66' , Surface Width= 14.61'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 114.55 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 140.0'   Slope= 0.0030 '/'
Inlet Invert= 689.10',  Outlet Invert= 688.68'

‡
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Summary for Reach SS6: South Swale 6

[79] Warning: Submerged Pond C2 Primary device # 1 INLET by 0.57'

Inflow Area = 15.806 ac, 19.61% Impervious,  Inflow Depth > 2.94"    for  25-yr event
Inflow = 17.37 cfs @ 12.12 hrs,  Volume= 3.876 af
Outflow = 16.57 cfs @ 12.16 hrs,  Volume= 3.875 af,  Atten= 5%,  Lag= 3.0 min
     Routed to Pond C1 : Culvert C1a & b

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.88 fps,  Min. Travel Time= 1.9 min
Avg. Velocity = 0.43 fps,  Avg. Travel Time= 8.2 min

Peak Storage= 1,894 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.71' , Surface Width= 14.94'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 114.10 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 215.0'   Slope= 0.0030 '/'
Inlet Invert= 688.54',  Outlet Invert= 687.90'

‡
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Summary for Pond C1: Culvert C1a & b

[62] Hint: Exceeded Reach SS6 OUTLET depth by 0.29' @ 12.17 hrs

Inflow Area = 15.806 ac, 19.61% Impervious,  Inflow Depth > 2.94"    for  25-yr event
Inflow = 16.57 cfs @ 12.16 hrs,  Volume= 3.875 af
Outflow = 16.57 cfs @ 12.16 hrs,  Volume= 3.875 af,  Atten= 0%,  Lag= 0.0 min
Primary = 16.57 cfs @ 12.16 hrs,  Volume= 3.875 af
     Routed to Pond NP : North Pond

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Peak Elev= 688.88' @ 12.16 hrs
Flood Elev= 691.00'

Device Routing     Invert Outlet Devices

#1 Primary 687.71' 24.0"  Round C1a   
L= 341.7'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 687.71' / 683.12'   S= 0.0134 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

#2 Primary 687.47' 24.0"  Round C1b   
L= 341.6'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 687.47' / 683.25'   S= 0.0124 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=16.53 cfs @ 12.16 hrs  HW=688.88'   (Free Discharge)
1=C1a  (Inlet Controls 6.99 cfs @ 3.68 fps)
2=C1b  (Inlet Controls 9.53 cfs @ 4.04 fps)
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Summary for Pond C2: C2

[63] Warning: Exceeded Reach SS5 INLET depth by 1.45' @ 12.42 hrs
[79] Warning: Submerged Pond C3 Primary device # 1 OUTLET by 0.20'

Inflow Area = 15.153 ac, 20.45% Impervious,  Inflow Depth > 2.94"    for  25-yr event
Inflow = 15.73 cfs @ 12.41 hrs,  Volume= 3.715 af
Outflow = 15.73 cfs @ 12.41 hrs,  Volume= 3.715 af,  Atten= 0%,  Lag= 0.0 min
Primary = 15.73 cfs @ 12.41 hrs,  Volume= 3.715 af
     Routed to Reach SS6 : South Swale 6

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Peak Elev= 691.21' @ 12.41 hrs
Flood Elev= 694.00'

Device Routing     Invert Outlet Devices

#1 Primary 688.68' 24.0"  Round Culvert   
L= 46.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 688.68' / 688.54'   S= 0.0030 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 3.14 sf   

Primary OutFlow  Max=15.73 cfs @ 12.41 hrs  HW=691.21'   (Free Discharge)
1=Culvert  (Barrel Controls 15.73 cfs @ 5.11 fps)
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Summary for Pond C3: C3

[58] Hint: Peaked 2.36' above defined flood level

Inflow Area = 1.223 ac, 0.00% Impervious,  Inflow Depth = 2.72"    for  25-yr event
Inflow = 6.08 cfs @ 12.10 hrs,  Volume= 0.277 af
Outflow = 6.08 cfs @ 12.10 hrs,  Volume= 0.277 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.08 cfs @ 12.10 hrs,  Volume= 0.277 af
     Routed to Pond C2 : C2

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Peak Elev= 696.36' @ 12.10 hrs
Flood Elev= 694.00'

Device Routing     Invert Outlet Devices

#1 Primary 691.71' 12.0"  Round Culvert   
L= 48.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 691.71' / 691.01'   S= 0.0146 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 0.79 sf   

Primary OutFlow  Max=6.07 cfs @ 12.10 hrs  HW=696.35'   (Free Discharge)
1=Culvert  (Inlet Controls 6.07 cfs @ 7.73 fps)
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Summary for Pond C4: C4

[62] Hint: Exceeded Reach SS2 OUTLET depth by 1.51' @ 12.33 hrs

Inflow Area = 4.749 ac, 0.00% Impervious,  Inflow Depth = 2.81"    for  25-yr event
Inflow = 12.71 cfs @ 12.33 hrs,  Volume= 1.112 af
Outflow = 12.71 cfs @ 12.33 hrs,  Volume= 1.112 af,  Atten= 0%,  Lag= 0.0 min
Primary = 12.71 cfs @ 12.33 hrs,  Volume= 1.112 af
     Routed to Reach SS3 : South Swale 3

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Peak Elev= 701.35' @ 12.33 hrs
Flood Elev= 702.00'

Device Routing     Invert Outlet Devices

#1 Primary 699.46' 24.0"  Round Culvert   
L= 40.5'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 699.46' / 698.97'   S= 0.0121 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=12.70 cfs @ 12.33 hrs  HW=701.35'   (Free Discharge)
1=Culvert  (Inlet Controls 12.70 cfs @ 4.13 fps)
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Summary for Pond C5: C5

[62] Hint: Exceeded Reach SS1 OUTLET depth by 2.81' @ 12.30 hrs

Inflow Area = 3.123 ac, 0.00% Impervious,  Inflow Depth = 2.81"    for  25-yr event
Inflow = 9.07 cfs @ 12.30 hrs,  Volume= 0.731 af
Outflow = 9.07 cfs @ 12.30 hrs,  Volume= 0.731 af,  Atten= 0%,  Lag= 0.0 min
Primary = 9.07 cfs @ 12.30 hrs,  Volume= 0.731 af
     Routed to Reach SS2 : South Swale 2

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Peak Elev= 707.50' @ 12.30 hrs
Flood Elev= 708.00'

Device Routing     Invert Outlet Devices

#1 Primary 704.38' 18.0"  Round Culvert   
L= 38.0'   CMP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 704.38' / 704.25'   S= 0.0034 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.77 sf   

Primary OutFlow  Max=9.07 cfs @ 12.30 hrs  HW=707.50'   (Free Discharge)
1=Culvert  (Barrel Controls 9.07 cfs @ 5.13 fps)
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Summary for Pond NP: North Pond

[62] Hint: Exceeded Reach NS3 OUTLET depth by 0.68' @ 14.15 hrs
[79] Warning: Submerged Pond C1 Primary device # 1 OUTLET by 1.67'
[79] Warning: Submerged Pond C1 Primary device # 2 OUTLET by 1.54'

Inflow Area = 92.527 ac, 11.98% Impervious,  Inflow Depth > 2.86"    for  25-yr event
Inflow = 184.24 cfs @ 12.33 hrs,  Volume= 22.044 af
Outflow = 17.29 cfs @ 13.94 hrs,  Volume= 21.803 af,  Atten= 91%,  Lag= 96.5 min
Primary = 17.29 cfs @ 13.94 hrs,  Volume= 21.803 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Starting Elev= 681.75'   Surf.Area= 2.820 ac   Storage= 0.808 af
Peak Elev= 684.79' @ 13.94 hrs   Surf.Area= 5.330 ac   Storage= 13.287 af   (12.479 af above start)

Plug-Flow detention time= 576.0 min calculated for 20.996 af (95% of inflow)
Center-of-Mass det. time= 457.3 min ( 1,385.6 - 928.3 )

Volume Invert Avail.Storage Storage Description

#1 681.46' 20.170 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

681.46 2.750 0.000 0.000
682.00 2.880 1.520 1.520
684.00 4.860 7.740 9.260
686.00 6.050 10.910 20.170

Device Routing     Invert Outlet Devices

#1 Primary 681.50' 24.0"  Round Culvert   
L= 50.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 681.50' / 681.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 3.14 sf   

#2 Device 1 681.75' 6.0" Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 682.25' 6.0" Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 682.75' 6.0" Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 683.25' 6.0" Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads   

#6 Device 1 684.00' 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#7 Secondary 685.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50  1.00   
Width (feet)  10.00  20.00  30.00   
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Primary OutFlow  Max=17.29 cfs @ 13.94 hrs  HW=684.79'   (Free Discharge)
1=Culvert  (Barrel Controls 17.29 cfs @ 5.51 fps)

2=Orifice/Grate  (Passes < 6.32 cfs potential flow)
3=Orifice/Grate  (Passes < 5.72 cfs potential flow)
4=Orifice/Grate  (Passes < 5.06 cfs potential flow)
5=Orifice/Grate  (Passes < 4.30 cfs potential flow)
6=Orifice/Grate  (Passes < 21.65 cfs potential flow)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=681.75'   (Free Discharge)
7=Custom Weir/Orifice  ( Controls 0.00 cfs)
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Summary for Pond SP: South Pond

Inflow Area = 7.788 ac, 39.79% Impervious,  Inflow Depth = 3.40"    for  25-yr event
Inflow = 34.99 cfs @ 12.09 hrs,  Volume= 2.210 af
Outflow = 0.71 cfs @ 16.09 hrs,  Volume= 1.991 af,  Atten= 98%,  Lag= 240.3 min
Primary = 0.71 cfs @ 16.09 hrs,  Volume= 1.991 af
     Routed to Reach S4 : Swale 4
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach S4 : Swale 4

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Starting Elev= 690.00'   Surf.Area= 104,799 sf   Storage= 563,180 cf
Peak Elev= 690.69' @ 16.09 hrs   Surf.Area= 108,753 sf   Storage= 636,660 cf   (73,480 cf above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 1,257.2 min ( 2,034.5 - 777.4 )

Volume Invert Avail.Storage Storage Description

#1 682.00' 1,159,218 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

682.00 4,661 0 0
683.00 34,274 19,468 19,468
684.00 54,009 44,142 63,609
685.00 67,049 60,529 124,138
686.00 76,841 71,945 196,083
687.00 84,846 80,844 276,927
688.00 92,571 88,709 365,635
689.00 98,860 95,716 461,351
690.00 104,799 101,830 563,180
691.00 110,544 107,672 670,852
692.00 116,064 113,304 784,156
693.00 121,865 118,965 903,120
694.00 127,659 124,762 1,027,882
695.00 135,013 131,336 1,159,218

Device Routing     Invert Outlet Devices

#1 Primary 690.00' 12.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 690.00' / 689.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 692.00' 10.0' long  x 50.0' 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)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

#3 Device 1 690.00' 3.0" Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 691.00' 3.0" Vert. Orifice/Grate X 6.00    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 692.00' 36.0" Horiz. Orifice/Grate    C= 0.600   
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Limited to weir flow at low heads   

Primary OutFlow  Max=0.71 cfs @ 16.09 hrs  HW=690.69'   (Free Discharge)
1=Culvert  (Passes 0.71 cfs of 1.55 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 0.71 cfs @ 3.61 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)
5=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=690.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Link F1: Flume 1

Inflow Area = 1.695 ac, 0.00% Impervious,  Inflow Depth = 2.63"    for  25-yr event
Inflow = 4.95 cfs @ 12.25 hrs,  Volume= 0.371 af
Primary = 4.95 cfs @ 12.25 hrs,  Volume= 0.371 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond NP : North Pond

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
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Summary for Link F2: Flume 2

Inflow Area = 0.661 ac, 0.00% Impervious,  Inflow Depth = 2.63"    for  25-yr event
Inflow = 1.95 cfs @ 12.24 hrs,  Volume= 0.145 af
Primary = 1.95 cfs @ 12.24 hrs,  Volume= 0.145 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach NS3 : North Swale 3

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
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Summary for Link F3: Flume 3

Inflow Area = 0.867 ac, 0.00% Impervious,  Inflow Depth = 2.63"    for  25-yr event
Inflow = 2.54 cfs @ 12.24 hrs,  Volume= 0.190 af
Primary = 2.54 cfs @ 12.24 hrs,  Volume= 0.190 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond NP : North Pond

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
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Summary for Link F4: Flume 4

Inflow Area = 1.215 ac, 0.00% Impervious,  Inflow Depth = 2.63"    for  25-yr event
Inflow = 3.61 cfs @ 12.24 hrs,  Volume= 0.266 af
Primary = 3.61 cfs @ 12.24 hrs,  Volume= 0.266 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach NS2 : North Swale 2

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
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Time span=0.00-90.00 hrs, dt=0.01 hrs, 9001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=28,521 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 1: Area 1
   Flow Length=347'   Tc=15.8 min   CN=79   Runoff=3.04 cfs  0.228 af

Runoff Area=2,282,700 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 1_2: Phase 1 and 2
   Flow Length=3,476'   Tc=25.0 min   CN=79   Runoff=194.30 cfs  18.230 af

Runoff Area=28,787 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 2: Area 2
   Flow Length=491'   Tc=15.8 min   CN=79   Runoff=3.07 cfs  0.230 af

Runoff Area=45,292 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 3: Area 3
   Flow Length=449'   Tc=16.3 min   CN=79   Runoff=4.76 cfs  0.362 af

Runoff Area=52,914 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 4: Area 4
   Flow Length=475'   Tc=15.6 min   CN=79   Runoff=5.69 cfs  0.423 af

Runoff Area=37,768 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 5: Area 5
   Flow Length=442'   Tc=15.9 min   CN=79   Runoff=4.01 cfs  0.302 af

Runoff Area=61,616 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 6: Area 6
   Flow Length=114'   Slope=0.2500 '/'   Tc=5.9 min   CN=79   Runoff=9.46 cfs  0.492 af

Runoff Area=81,807 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 7: Area 7
   Flow Length=200'   Tc=12.4 min   CN=79   Runoff=9.72 cfs  0.653 af

Runoff Area=63,362 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 8: Area 8
   Flow Length=198'   Tc=13.8 min   CN=79   Runoff=7.18 cfs  0.506 af

Runoff Area=48,089 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 9: Area 9
   Flow Length=133'   Tc=6.0 min   CN=79   Runoff=7.34 cfs  0.384 af

Runoff Area=63,729 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 10: Area 10
   Flow Length=138'   Tc=4.2 min   CN=79   Runoff=10.44 cfs  0.509 af

Runoff Area=10,561 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 11: Area 11
   Flow Length=98'   Slope=0.0610 '/'   Tc=10.0 min   CN=79   Runoff=1.37 cfs  0.084 af

Runoff Area=98,996 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 12a: Area 12a
   Flow Length=180'   Tc=14.4 min   CN=79   Runoff=11.03 cfs  0.791 af

Runoff Area=47,686 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 12b: Area 12b
   Flow Length=204'   Tc=14.2 min   CN=79   Runoff=5.32 cfs  0.381 af

Runoff Area=5,888 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 12c: Area 12c
   Flow Length=19'   Slope=0.0050 '/'   Tc=5.0 min   CN=79   Runoff=0.94 cfs  0.047 af

Runoff Area=1,651 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 12d: Area 12d
   Flow Length=23'   Slope=0.0050 '/'   Tc=8.5 min   CN=79   Runoff=0.23 cfs  0.013 af
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Runoff Area=4,957 sf   0.00% Impervious   Runoff Depth=4.71"Subcatchment 12e: Area 12e
   Flow Length=47'   Tc=4.1 min   CN=84   Runoff=0.90 cfs  0.045 af

Runoff Area=9,031 sf   0.00% Impervious   Runoff Depth=4.50"Subcatchment 12f: Area 12f
   Flow Length=52'   Slope=0.0788 '/'   Tc=5.4 min   CN=82   Runoff=1.50 cfs  0.078 af

Runoff Area=174,279 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 13: Area 13
   Flow Length=205'   Tc=14.5 min   CN=79   Runoff=19.29 cfs  1.392 af

Runoff Area=59,877 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 14: Area 14
   Flow Length=125'   Slope=0.2500 '/'   Tc=5.9 min   CN=79   Runoff=9.19 cfs  0.478 af

Runoff Area=99,614 sf   5.36% Impervious   Runoff Depth=4.60"Subcatchment 15a: Area 15a
   Flow Length=58'   Tc=3.3 min   CN=83   Runoff=18.14 cfs  0.877 af

Runoff Area=11,056 sf   0.00% Impervious   Runoff Depth=4.82"Subcatchment 15b: Area 15b
   Flow Length=33'   Slope=0.1176 '/'   Tc=2.4 min   CN=85   Runoff=2.11 cfs  0.102 af

Runoff Area=9,032 sf   0.00% Impervious   Runoff Depth=4.50"Subcatchment 15c: Area 15c
   Flow Length=1,656'   Tc=7.2 min   CN=82   Runoff=1.40 cfs  0.078 af

Runoff Area=37,043 sf   0.00% Impervious   Runoff Depth=4.93"Subcatchment 16a: Area 16a
   Flow Length=50'   Tc=5.6 min   CN=86   Runoff=6.55 cfs  0.350 af

Runoff Area=23,150 sf   0.00% Impervious   Runoff Depth=4.82"Subcatchment 16b: Area 16b
   Flow Length=78'   Tc=1.8 min   CN=85   Runoff=4.47 cfs  0.214 af

Runoff Area=22,754 sf   0.00% Impervious   Runoff Depth=4.60"Subcatchment 16c: Area 16c
   Flow Length=54'   Tc=3.0 min   CN=83   Runoff=4.18 cfs  0.200 af

Runoff Area=7,112 sf   0.00% Impervious   Runoff Depth=4.60"Subcatchment 16d: Area 16d
   Flow Length=65'   Tc=4.2 min   CN=83   Runoff=1.26 cfs  0.063 af

Runoff Area=11,038 sf   0.00% Impervious   Runoff Depth=4.50"Subcatchment 16e: Area 16e
   Flow Length=75'   Tc=4.7 min   CN=82   Runoff=1.88 cfs  0.095 af

Runoff Area=19,413 sf   0.00% Impervious   Runoff Depth=4.60"Subcatchment 16f: Area 16f
   Flow Length=75'   Tc=4.7 min   CN=83   Runoff=3.37 cfs  0.171 af

Runoff Area=18,834 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 17: Area 17
   Flow Length=140'   Slope=0.2500 '/'   Tc=6.0 min   CN=79   Runoff=2.88 cfs  0.150 af

Runoff Area=20,237 sf   0.00% Impervious   Runoff Depth=4.28"Subcatchment 18: Area 18
   Flow Length=55'   Slope=0.0714 '/'   Tc=5.9 min   CN=80   Runoff=3.17 cfs  0.166 af

Runoff Area=5,416 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 19: Area 19
   Flow Length=141'   Slope=0.2500 '/'   Tc=6.0 min   CN=79   Runoff=0.83 cfs  0.043 af

Runoff Area=53,255 sf   0.00% Impervious   Runoff Depth=4.28"Subcatchment 20: Area 20
   Flow Length=100'   Slope=0.0050 '/'   Tc=2.3 min   CN=80   Runoff=9.34 cfs  0.436 af
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Runoff Area=7,329 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 21: Area 21
   Flow Length=62'   Slope=0.0758 '/'   Tc=6.4 min   CN=79   Runoff=1.10 cfs  0.059 af

Runoff Area=342,674 sf   100.00% Impervious   Runoff Depth=6.31"Subcatchment P1: North Pond
   Tc=0.0 min   CN=98   Runoff=74.56 cfs  4.137 af

Runoff Area=3.099 ac   100.00% Impervious   Runoff Depth=6.31"Subcatchment P2: South Pond
   Tc=0.0 min   CN=98   Runoff=29.37 cfs  1.630 af

Avg. Flow Depth=0.54'   Max Vel=4.27 fps   Inflow=30.98 cfs  2.269 afReach NS1: North Swale 1
n=0.030   L=1,043.0'   S=0.0209 '/'   Capacity=302.62 cfs   Outflow=27.37 cfs  2.269 af

Avg. Flow Depth=0.77'   Max Vel=3.89 fps   Inflow=38.55 cfs  3.272 afReach NS2: North Swale 2
n=0.030   L=381.0'   S=0.0115 '/'   Capacity=224.48 cfs   Outflow=38.05 cfs  3.272 af

Avg. Flow Depth=0.71'   Max Vel=4.82 fps   Inflow=43.03 cfs  3.730 afReach NS3: North Swale 3
n=0.030   L=195.0'   S=0.0193 '/'   Capacity=290.78 cfs   Outflow=42.94 cfs  3.730 af

Avg. Flow Depth=0.44'   Max Vel=2.52 fps   Inflow=9.46 cfs  0.492 afReach S1: Swale 1
n=0.030   L=423.0'   S=0.0118 '/'   Capacity=45.58 cfs   Outflow=8.69 cfs  0.492 af

Avg. Flow Depth=0.38'   Max Vel=2.40 fps   Inflow=7.34 cfs  0.384 afReach S2: Swale 2
n=0.030   L=320.0'   S=0.0125 '/'   Capacity=46.88 cfs   Outflow=6.93 cfs  0.384 af

Avg. Flow Depth=0.62'   Max Vel=3.65 fps   Inflow=15.56 cfs  0.876 afReach S3: Swale 3
n=0.030   L=68.7'   S=0.0146 '/'   Capacity=37.92 cfs   Outflow=15.50 cfs  0.876 af

Avg. Flow Depth=0.18'   Max Vel=0.86 fps   Inflow=1.76 cfs  3.043 afReach S4: Swale 4
n=0.030   L=125.0'   S=0.0032 '/'   Capacity=123.75 cfs   Outflow=1.70 cfs  3.042 af

Avg. Flow Depth=0.42'   Max Vel=3.00 fps   Inflow=15.12 cfs  1.140 afReach SS1: South Swale 1
n=0.030   L=686.0'   S=0.0140 '/'   Capacity=247.65 cfs   Outflow=14.25 cfs  1.140 af

Avg. Flow Depth=0.50'   Max Vel=3.42 fps   Inflow=20.30 cfs  1.735 afReach SS2: South Swale 2
n=0.030   L=327.0'   S=0.0146 '/'   Capacity=253.11 cfs   Outflow=20.14 cfs  1.735 af

Avg. Flow Depth=0.59'   Max Vel=2.99 fps   Inflow=21.38 cfs  1.982 afReach SS3: South Swale 3
n=0.030   L=320.0'   S=0.0093 '/'   Capacity=201.47 cfs   Outflow=21.21 cfs  1.982 af

Avg. Flow Depth=0.35'   Max Vel=5.57 fps   Inflow=21.57 cfs  2.058 afReach SS4: South Swale 4
n=0.030   L=114.0'   S=0.0605 '/'   Capacity=514.50 cfs   Outflow=21.56 cfs  2.058 af

Avg. Flow Depth=0.85'   Max Vel=2.10 fps   Inflow=23.33 cfs  5.240 afReach SS5: South Swale 5
n=0.030   L=140.0'   S=0.0030 '/'   Capacity=114.55 cfs   Outflow=23.26 cfs  5.239 af

Avg. Flow Depth=0.94'   Max Vel=2.22 fps   Inflow=28.72 cfs  5.924 afReach SS6: South Swale 6
n=0.030   L=215.0'   S=0.0030 '/'   Capacity=114.10 cfs   Outflow=27.71 cfs  5.922 af

Peak Elev=689.43'   Inflow=27.71 cfs  5.922 afPond C1: Culvert C1a & b
   Outflow=27.71 cfs  5.922 af
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Peak Elev=692.47'   Inflow=24.86 cfs  5.675 afPond C2: C2
24.0"  Round Culvert  n=0.012  L=46.0'  S=0.0030 '/'   Outflow=24.86 cfs  5.675 af

Peak Elev=701.99'   Inflow=9.34 cfs  0.436 afPond C3: C3
12.0"  Round Culvert  n=0.012  L=48.0'  S=0.0146 '/'   Outflow=9.34 cfs  0.436 af

Peak Elev=702.74'   Inflow=20.14 cfs  1.735 afPond C4: C4
24.0"  Round Culvert  n=0.013  L=40.5'  S=0.0121 '/'   Outflow=20.14 cfs  1.735 af

Peak Elev=710.06'   Inflow=14.25 cfs  1.140 afPond C5: C5
18.0"  Round Culvert  n=0.025  L=38.0'  S=0.0034 '/'   Outflow=14.25 cfs  1.140 af

Peak Elev=685.75'  Storage=18.653 af   Inflow=290.58 cfs  34.113 afPond NP: North Pond
   Primary=21.42 cfs  28.517 af   Secondary=33.72 cfs  5.301 af   Outflow=55.14 cfs  33.818 af

Peak Elev=691.03'  Storage=674,066 cf   Inflow=51.38 cfs  3.265 afPond SP: South Pond
   Primary=0.93 cfs  2.985 af   Secondary=0.00 cfs  0.000 af   Outflow=0.93 cfs  2.985 af

   Inflow=7.80 cfs  0.589 afLink F1: Flume 1
   Primary=7.80 cfs  0.589 af

   Inflow=3.07 cfs  0.230 afLink F2: Flume 2
   Primary=3.07 cfs  0.230 af

   Inflow=4.01 cfs  0.302 afLink F3: Flume 3
   Primary=4.01 cfs  0.302 af

   Inflow=5.69 cfs  0.423 afLink F4: Flume 4
   Primary=5.69 cfs  0.423 af

Total Runoff Area = 92.527 ac   Runoff Volume = 34.397 af   Average Runoff Depth = 4.46"
88.02% Pervious = 81.438 ac     11.98% Impervious = 11.088 ac
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Summary for Subcatchment 1: Area 1

Runoff = 3.04 cfs @ 12.24 hrs,  Volume= 0.228 af,  Depth= 4.17"
     Routed to Link F1 : Flume 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 28,521 79

28,521 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.5 106 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.8 141 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

15.8 347 Total
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Summary for Subcatchment 1_2: Phase 1 and 2

Runoff = 194.30 cfs @ 12.36 hrs,  Volume= 18.230 af,  Depth= 4.17"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 2,282,700 79 Closed Landfill

2,282,700 100.00% Pervious Area

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

12.0 100 0.0400 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

4.8 400 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.2 2,976 0.0120 6.04 380.82 Trap/Vee/Rect Channel Flow, 
Bot.W=0.00'  D=3.00'  Z= 10.0 & 4.0 '/'  Top.W=42.00'
n= 0.035  Earth, dense weeds

25.0 3,476 Total
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Summary for Subcatchment 2: Area 2

Runoff = 3.07 cfs @ 12.24 hrs,  Volume= 0.230 af,  Depth= 4.17"
     Routed to Link F2 : Flume 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 28,787 79

28,787 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.1 78 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.1 203 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

0.1 110 0.2500 20.09 10.95 Pipe Channel, 
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.013  Corrugated PE, smooth interior

15.8 491 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 3: Area 3

Runoff = 4.76 cfs @ 12.24 hrs,  Volume= 0.362 af,  Depth= 4.17"
     Routed to Link F1 : Flume 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 45,292 79

45,292 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.5 108 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.3 241 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

16.3 449 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 4: Area 4

Runoff = 5.69 cfs @ 12.24 hrs,  Volume= 0.423 af,  Depth= 4.17"
     Routed to Link F4 : Flume 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 52,914 79

52,914 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.1 83 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.9 173 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

0.1 119 0.2500 22.68 17.81 Pipe Channel, Flume 4
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

15.6 475 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 5: Area 5

Runoff = 4.01 cfs @ 12.24 hrs,  Volume= 0.302 af,  Depth= 4.17"
     Routed to Link F3 : Flume 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 37,768 79

37,768 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.0 73 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.4 269 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Diversion Berm
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

15.9 442 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 6: Area 6

Runoff = 9.46 cfs @ 12.13 hrs,  Volume= 0.492 af,  Depth= 4.17"
     Routed to Reach S1 : Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 61,616 79

61,616 100.00% Pervious Area

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

5.8 100 0.2500 0.29 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.1 14 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.9 114 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 7: Area 7

Runoff = 9.72 cfs @ 12.20 hrs,  Volume= 0.653 af,  Depth= 4.17"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 81,807 79

81,807 100.00% Pervious Area

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

9.3 63 0.0300 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

2.6 37 0.2500 0.24 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.5 100 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.4 200 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 8: Area 8

Runoff = 7.18 cfs @ 12.22 hrs,  Volume= 0.506 af,  Depth= 4.17"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 62,504 79
858 96 Gravel surface, HSG C

63,362 79 Weighted Average
63,362 100.00% Pervious Area

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

12.5 91 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.8 9 0.2500 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.5 98 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

13.8 198 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 9: Area 9

Runoff = 7.34 cfs @ 12.13 hrs,  Volume= 0.384 af,  Depth= 4.17"
     Routed to Reach S2 : Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 48,089 79

48,089 100.00% Pervious Area

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

5.8 100 0.2500 0.29 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.0 5 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 28 0.0800 1.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.0 133 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 10: Area 10

Runoff = 10.44 cfs @ 12.12 hrs,  Volume= 0.509 af,  Depth= 4.17"
     Routed to Pond SP : South Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 63,729 79

63,729 100.00% Pervious Area

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

4.0 100 0.2500 0.42 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.59"

0.1 19 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.1 19 0.2000 3.13 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.2 138 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 11: Area 11

Runoff = 1.37 cfs @ 12.17 hrs,  Volume= 0.084 af,  Depth= 4.17"
     Routed to Pond SP : South Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 10,561 79

10,561 100.00% Pervious Area

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

10.0 98 0.0610 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 12a: Area 12a

Runoff = 11.03 cfs @ 12.22 hrs,  Volume= 0.791 af,  Depth= 4.17"
     Routed to Reach SS1 : South Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 98,996 79

98,996 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.8 57 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.1 23 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

14.4 180 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 12b: Area 12b

Runoff = 5.32 cfs @ 12.22 hrs,  Volume= 0.381 af,  Depth= 4.17"
     Routed to Reach SS2 : South Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 47,328 79
358 96 Gravel surface, HSG C

47,686 79 Weighted Average
47,686 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.3 24 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.3 57 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.1 23 0.3333 4.04 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

14.2 204 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 12c: Area 12c

Runoff = 0.94 cfs @ 12.12 hrs,  Volume= 0.047 af,  Depth= 4.17"
     Routed to Reach SS3 : South Swale 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 5,888 79

5,888 100.00% Pervious Area

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

5.0 19 0.0050 0.06 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.59"

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 12d: Area 12d

Runoff = 0.23 cfs @ 12.16 hrs,  Volume= 0.013 af,  Depth= 4.17"
     Routed to Reach SS4 : South Swale 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 1,651 79

1,651 100.00% Pervious Area

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

8.5 23 0.0050 0.04 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 12e: Area 12e

Runoff = 0.90 cfs @ 12.12 hrs,  Volume= 0.045 af,  Depth= 4.71"
     Routed to Reach SS5 : South Swale 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 3,521 79
1,436 96 Gravel surface, HSG C

4,957 84 Weighted Average
4,957 100.00% Pervious Area

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

0.3 9 0.0050 0.44 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

3.8 38 0.0400 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.59"

4.1 47 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 12f: Area 12f

Runoff = 1.50 cfs @ 12.13 hrs,  Volume= 0.078 af,  Depth= 4.50"
     Routed to Reach SS6 : South Swale 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 7,374 79
1,657 96 Gravel surface, HSG C

9,031 82 Weighted Average
9,031 100.00% Pervious Area

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

5.4 52 0.0788 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 13: Area 13

Runoff = 19.29 cfs @ 12.23 hrs,  Volume= 1.392 af,  Depth= 4.17"
     Routed to Reach NS1 : North Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 174,279 79

174,279 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.8 56 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 49 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

14.5 205 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 14: Area 14

Runoff = 9.19 cfs @ 12.13 hrs,  Volume= 0.478 af,  Depth= 4.17"
     Routed to Reach NS2 : North Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 59,877 79

59,877 100.00% Pervious Area

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

5.8 100 0.2500 0.29 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.1 25 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.9 125 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 15a: Area 15a

Runoff = 18.14 cfs @ 12.11 hrs,  Volume= 0.877 af,  Depth= 4.60"
     Routed to Reach NS1 : North Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 78,118 79
5,343 98 Paved roads w/curbs & sewers, HSG C

16,153 96 Gravel surface, HSG C

99,614 83 Weighted Average
94,271 94.64% Pervious Area
5,343 5.36% Impervious Area

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

0.9 32 0.0050 0.57 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

2.4 26 0.1538 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

3.3 58 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 15b: Area 15b

Runoff = 2.11 cfs @ 12.10 hrs,  Volume= 0.102 af,  Depth= 4.82"
     Routed to Reach NS2 : North Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 7,026 79
4,030 96 Gravel surface, HSG C

11,056 85 Weighted Average
11,056 100.00% Pervious Area

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

0.1 11 0.1176 1.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

2.3 22 0.1176 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

2.4 33 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 15c: Area 15c

Runoff = 1.40 cfs @ 12.14 hrs,  Volume= 0.078 af,  Depth= 4.50"
     Routed to Reach NS3 : North Swale 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 7,178 79
1,854 96 Gravel surface, HSG C

9,032 82 Weighted Average
9,032 100.00% Pervious Area

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

0.1 14 0.1250 1.74 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

4.4 50 0.1250 0.19 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

2.7 1,592 0.0167 9.92 610.36 Trap/Vee/Rect Channel Flow, 
Bot.W=10.00'  D=3.00'  Z= 4.0 & 3.0 '/'  Top.W=31.00'
n= 0.030  Earth, grassed & winding

7.2 1,656 Total
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Summary for Subcatchment 16a: Area 16a

Runoff = 6.55 cfs @ 12.13 hrs,  Volume= 0.350 af,  Depth= 4.93"
     Routed to Reach SS1 : South Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 20,948 79
16,095 96 Gravel surface, HSG C

37,043 86 Weighted Average
37,043 100.00% Pervious Area

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

3.7 13 0.0050 0.06 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.59"

0.7 21 0.0050 0.52 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

1.2 16 0.3300 0.22 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

5.6 50 Total
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Summary for Subcatchment 16b: Area 16b

Runoff = 4.47 cfs @ 12.10 hrs,  Volume= 0.214 af,  Depth= 4.82"
     Routed to Reach SS2 : South Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 14,694 79
8,456 96 Gravel surface, HSG C

23,150 85 Weighted Average
23,150 100.00% Pervious Area

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

0.7 64 0.0450 1.57 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

1.1 14 0.3333 0.22 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.8 78 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 16c: Area 16c

Runoff = 4.18 cfs @ 12.11 hrs,  Volume= 0.200 af,  Depth= 4.60"
     Routed to Reach SS3 : South Swale 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 17,622 79
5,132 96 Gravel surface, HSG C

22,754 83 Weighted Average
22,754 100.00% Pervious Area

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

1.8 24 0.2500 0.22 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.8 7 0.1666 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.1 18 0.1667 2.05 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

0.3 5 0.3333 0.26 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.59"

3.0 54 Total
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Summary for Subcatchment 16d: Area 16d

Runoff = 1.26 cfs @ 12.12 hrs,  Volume= 0.063 af,  Depth= 4.60"
     Routed to Reach SS4 : South Swale 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 5,564 79
1,548 96 Gravel surface, HSG C

7,112 83 Weighted Average
7,112 100.00% Pervious Area

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

2.7 38 0.2500 0.24 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.5 14 0.0050 0.48 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

1.0 13 0.3300 0.21 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

4.2 65 Total
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Summary for Subcatchment 16e: Area 16e

Runoff = 1.88 cfs @ 12.12 hrs,  Volume= 0.095 af,  Depth= 4.50"
     Routed to Reach SS5 : South Swale 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 8,772 79
2,266 96 Gravel surface, HSG C

11,038 82 Weighted Average
11,038 100.00% Pervious Area

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

2.9 43 0.2500 0.24 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.5 16 0.0050 0.49 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

1.3 16 0.2500 0.20 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

4.7 75 Total
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Summary for Subcatchment 16f: Area 16f

Runoff = 3.37 cfs @ 12.12 hrs,  Volume= 0.171 af,  Depth= 4.60"
     Routed to Reach SS6 : South Swale 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 14,568 79
4,845 96 Gravel surface, HSG C

19,413 83 Weighted Average
19,413 100.00% Pervious Area

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

2.9 43 0.2500 0.24 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.5 16 0.0050 0.49 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

1.3 16 0.2500 0.20 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

4.7 75 Total
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Summary for Subcatchment 17: Area 17

Runoff = 2.88 cfs @ 12.13 hrs,  Volume= 0.150 af,  Depth= 4.17"
     Routed to Reach NS3 : North Swale 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 18,834 79

18,834 100.00% Pervious Area

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

5.8 100 0.2500 0.29 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.2 40 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.0 140 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 18: Area 18

Runoff = 3.17 cfs @ 12.13 hrs,  Volume= 0.166 af,  Depth= 4.28"
     Routed to Pond SP : South Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 19,430 79
807 96 Gravel surface, HSG C

20,237 80 Weighted Average
20,237 100.00% Pervious Area

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

5.9 55 0.0714 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 19: Area 19

Runoff = 0.83 cfs @ 12.13 hrs,  Volume= 0.043 af,  Depth= 4.17"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 5,416 79

5,416 100.00% Pervious Area

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

5.8 100 0.2500 0.29 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.2 41 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.0 141 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 20: Area 20

Runoff = 9.34 cfs @ 12.10 hrs,  Volume= 0.436 af,  Depth= 4.28"
     Routed to Pond C3 : C3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 50,854 79
2,401 96 Gravel surface, HSG C

53,255 80 Weighted Average
53,255 100.00% Pervious Area

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

2.3 100 0.0050 0.71 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 21: Area 21

Runoff = 1.10 cfs @ 12.14 hrs,  Volume= 0.059 af,  Depth= 4.17"
     Routed to Reach S4 : Swale 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 7,177 79
152 96 Gravel surface, HSG C

7,329 79 Weighted Average
7,329 100.00% Pervious Area

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

6.4 62 0.0758 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment P1: North Pond

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 74.56 cfs @ 12.09 hrs,  Volume= 4.137 af,  Depth= 6.31"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

342,674 98 Water Surface

342,674 100.00% Impervious Area

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment P2: South Pond

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 29.37 cfs @ 12.09 hrs,  Volume= 1.630 af,  Depth= 6.31"
     Routed to Pond SP : South Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (ac) CN Description

3.099 98 Water Surface, HSG C

3.099 100.00% Impervious Area

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

0.0 Direct Entry, 

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Reach NS1: North Swale 1

Inflow Area = 6.288 ac, 1.95% Impervious,  Inflow Depth = 4.33"    for  100-yr event
Inflow = 30.98 cfs @ 12.12 hrs,  Volume= 2.269 af
Outflow = 27.37 cfs @ 12.22 hrs,  Volume= 2.269 af,  Atten= 12%,  Lag= 5.9 min
     Routed to Reach NS2 : North Swale 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.27 fps,  Min. Travel Time= 4.1 min
Avg. Velocity = 1.04 fps,  Avg. Travel Time= 16.7 min

Peak Storage= 6,688 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.54' , Surface Width= 13.78'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 302.62 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 1,043.0'   Slope= 0.0209 '/'
Inlet Invert= 714.00',  Outlet Invert= 692.16'

‡

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Reach NS2: North Swale 2

[62] Hint: Exceeded Reach NS1 OUTLET depth by 0.25' @ 12.23 hrs

Inflow Area = 9.131 ac, 1.34% Impervious,  Inflow Depth = 4.30"    for  100-yr event
Inflow = 38.55 cfs @ 12.21 hrs,  Volume= 3.272 af
Outflow = 38.05 cfs @ 12.25 hrs,  Volume= 3.272 af,  Atten= 1%,  Lag= 2.7 min
     Routed to Reach NS3 : North Swale 3

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.89 fps,  Min. Travel Time= 1.6 min
Avg. Velocity = 0.93 fps,  Avg. Travel Time= 6.8 min

Peak Storage= 3,726 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.77' , Surface Width= 15.39'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 224.48 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 381.0'   Slope= 0.0115 '/'
Inlet Invert= 692.16',  Outlet Invert= 687.77'

‡

03/16/2026 - Classification: Internal - ECRM13697028



I-43 CWS Liner Conversion
MSE 24-hr 4  100-yr Rainfall=6.55"I-43 Landfill_Plan Mod_CWS_Culverts_0.3

  Printed  5/24/2024Prepared by SCS Engineers
Page 111HydroCAD® 10.20-2g  s/n 05804  © 2022 HydroCAD Software Solutions LLC

Summary for Reach NS3: North Swale 3

[61] Hint: Exceeded Reach NS2 outlet invert by 0.71' @ 12.25 hrs

Inflow Area = 10.431 ac, 1.18% Impervious,  Inflow Depth = 4.29"    for  100-yr event
Inflow = 43.03 cfs @ 12.25 hrs,  Volume= 3.730 af
Outflow = 42.94 cfs @ 12.27 hrs,  Volume= 3.730 af,  Atten= 0%,  Lag= 1.1 min
     Routed to Pond NP : North Pond

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.82 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 1.16 fps,  Avg. Travel Time= 2.8 min

Peak Storage= 1,736 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.71' , Surface Width= 14.99'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 290.78 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 195.0'   Slope= 0.0193 '/'
Inlet Invert= 687.77',  Outlet Invert= 684.00'

‡

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Reach S1: Swale 1

Inflow Area = 1.415 ac, 0.00% Impervious,  Inflow Depth = 4.17"    for  100-yr event
Inflow = 9.46 cfs @ 12.13 hrs,  Volume= 0.492 af
Outflow = 8.69 cfs @ 12.20 hrs,  Volume= 0.492 af,  Atten= 8%,  Lag= 4.3 min
     Routed to Reach S3 : Swale 3

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.52 fps,  Min. Travel Time= 2.8 min
Avg. Velocity = 0.62 fps,  Avg. Travel Time= 11.4 min

Peak Storage= 1,463 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.44' , Surface Width= 10.72'
Bank-Full Depth= 1.00'  Flow Area= 11.5 sf,  Capacity= 45.58 cfs

5.00'  x  1.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 3.0  10.0 '/'   Top Width= 18.00'
Length= 423.0'   Slope= 0.0118 '/'
Inlet Invert= 700.00',  Outlet Invert= 695.00'

‡

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Reach S2: Swale 2

Inflow Area = 1.104 ac, 0.00% Impervious,  Inflow Depth = 4.17"    for  100-yr event
Inflow = 7.34 cfs @ 12.13 hrs,  Volume= 0.384 af
Outflow = 6.93 cfs @ 12.19 hrs,  Volume= 0.384 af,  Atten= 6%,  Lag= 3.5 min
     Routed to Reach S3 : Swale 3

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.40 fps,  Min. Travel Time= 2.2 min
Avg. Velocity = 0.59 fps,  Avg. Travel Time= 9.0 min

Peak Storage= 923 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.38' , Surface Width= 10.00'
Bank-Full Depth= 1.00'  Flow Area= 11.5 sf,  Capacity= 46.88 cfs

5.00'  x  1.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 3.0  10.0 '/'   Top Width= 18.00'
Length= 320.0'   Slope= 0.0125 '/'
Inlet Invert= 699.00',  Outlet Invert= 695.00'

‡

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Reach S3: Swale 3

[62] Hint: Exceeded Reach S1 OUTLET depth by 0.23' @ 12.22 hrs
[62] Hint: Exceeded Reach S2 OUTLET depth by 0.29' @ 12.22 hrs

Inflow Area = 2.518 ac, 0.00% Impervious,  Inflow Depth = 4.17"    for  100-yr event
Inflow = 15.56 cfs @ 12.20 hrs,  Volume= 0.876 af
Outflow = 15.50 cfs @ 12.21 hrs,  Volume= 0.876 af,  Atten= 0%,  Lag= 0.5 min
     Routed to Pond SP : South Pond

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.65 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 0.83 fps,  Avg. Travel Time= 1.4 min

Peak Storage= 292 cf @ 12.20 hrs
Average Depth at Peak Storage= 0.62' , Surface Width= 8.72'
Bank-Full Depth= 1.00'  Flow Area= 8.0 sf,  Capacity= 37.92 cfs

5.00'  x  1.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 68.7'   Slope= 0.0146 '/'
Inlet Invert= 695.00',  Outlet Invert= 694.00'

‡

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Reach S4: Swale 4

[79] Warning: Submerged Pond SP Primary device # 1 OUTLET by 0.18'

Inflow Area = 7.956 ac, 38.95% Impervious,  Inflow Depth > 4.59"    for  100-yr event
Inflow = 1.76 cfs @ 12.14 hrs,  Volume= 3.043 af
Outflow = 1.70 cfs @ 12.20 hrs,  Volume= 3.042 af,  Atten= 3%,  Lag= 3.7 min
     Routed to Reach SS5 : South Swale 5

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.86 fps,  Min. Travel Time= 2.4 min
Avg. Velocity = 0.47 fps,  Avg. Travel Time= 4.5 min

Peak Storage= 246 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.18' , Surface Width= 11.47'
Bank-Full Depth= 2.00'  Flow Area= 36.0 sf,  Capacity= 123.75 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 4.0 '/'   Top Width= 26.00'
Length= 125.0'   Slope= 0.0032 '/'
Inlet Invert= 689.50',  Outlet Invert= 689.10'

‡
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Summary for Reach SS1: South Swale 1

Inflow Area = 3.123 ac, 0.00% Impervious,  Inflow Depth = 4.38"    for  100-yr event
Inflow = 15.12 cfs @ 12.16 hrs,  Volume= 1.140 af
Outflow = 14.25 cfs @ 12.28 hrs,  Volume= 1.140 af,  Atten= 6%,  Lag= 7.3 min
     Routed to Pond C5 : C5

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.00 fps,  Min. Travel Time= 3.8 min
Avg. Velocity = 0.73 fps,  Avg. Travel Time= 15.6 min

Peak Storage= 3,263 cf @ 12.21 hrs
Average Depth at Peak Storage= 0.42' , Surface Width= 12.91'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 247.65 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 686.0'   Slope= 0.0140 '/'
Inlet Invert= 714.00',  Outlet Invert= 704.38'

‡
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Summary for Reach SS2: South Swale 2

[79] Warning: Submerged Pond C5 Primary device # 1 INLET by 0.37'

Inflow Area = 4.749 ac, 0.00% Impervious,  Inflow Depth = 4.38"    for  100-yr event
Inflow = 20.30 cfs @ 12.26 hrs,  Volume= 1.735 af
Outflow = 20.14 cfs @ 12.30 hrs,  Volume= 1.735 af,  Atten= 1%,  Lag= 2.7 min
     Routed to Pond C4 : C4

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.42 fps,  Min. Travel Time= 1.6 min
Avg. Velocity = 0.85 fps,  Avg. Travel Time= 6.4 min

Peak Storage= 1,925 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.50' , Surface Width= 13.51'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 253.11 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 327.0'   Slope= 0.0146 '/'
Inlet Invert= 704.25',  Outlet Invert= 699.46'

‡

03/16/2026 - Classification: Internal - ECRM13697028



I-43 CWS Liner Conversion
MSE 24-hr 4  100-yr Rainfall=6.55"I-43 Landfill_Plan Mod_CWS_Culverts_0.3

  Printed  5/24/2024Prepared by SCS Engineers
Page 118HydroCAD® 10.20-2g  s/n 05804  © 2022 HydroCAD Software Solutions LLC

Summary for Reach SS3: South Swale 3

[79] Warning: Submerged Pond C4 Primary device # 1 INLET by 0.10'

Inflow Area = 5.407 ac, 0.00% Impervious,  Inflow Depth = 4.40"    for  100-yr event
Inflow = 21.38 cfs @ 12.30 hrs,  Volume= 1.982 af
Outflow = 21.21 cfs @ 12.35 hrs,  Volume= 1.982 af,  Atten= 1%,  Lag= 3.0 min
     Routed to Reach SS4 : South Swale 4

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.99 fps,  Min. Travel Time= 1.8 min
Avg. Velocity = 0.75 fps,  Avg. Travel Time= 7.1 min

Peak Storage= 2,269 cf @ 12.32 hrs
Average Depth at Peak Storage= 0.59' , Surface Width= 14.12'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 201.47 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 320.0'   Slope= 0.0093 '/'
Inlet Invert= 698.97',  Outlet Invert= 696.00'

‡
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Summary for Reach SS4: South Swale 4

[61] Hint: Exceeded Reach SS3 outlet invert by 0.35' @ 12.35 hrs

Inflow Area = 5.608 ac, 0.00% Impervious,  Inflow Depth = 4.40"    for  100-yr event
Inflow = 21.57 cfs @ 12.35 hrs,  Volume= 2.058 af
Outflow = 21.56 cfs @ 12.36 hrs,  Volume= 2.058 af,  Atten= 0%,  Lag= 0.6 min
     Routed to Reach SS5 : South Swale 5

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.57 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 1.46 fps,  Avg. Travel Time= 1.3 min

Peak Storage= 441 cf @ 12.35 hrs
Average Depth at Peak Storage= 0.35' , Surface Width= 12.42'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 514.50 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 114.0'   Slope= 0.0605 '/'
Inlet Invert= 696.00',  Outlet Invert= 689.10'

‡
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Summary for Reach SS5: South Swale 5

[63] Warning: Exceeded Reach S4 INLET depth by 0.31' @ 12.37 hrs
[62] Hint: Exceeded Reach SS4 OUTLET depth by 0.51' @ 12.38 hrs

Inflow Area = 13.931 ac, 22.25% Impervious,  Inflow Depth > 4.51"    for  100-yr event
Inflow = 23.33 cfs @ 12.35 hrs,  Volume= 5.240 af
Outflow = 23.26 cfs @ 12.38 hrs,  Volume= 5.239 af,  Atten= 0%,  Lag= 1.9 min
     Routed to Pond C2 : C2

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.10 fps,  Min. Travel Time= 1.1 min
Avg. Velocity = 0.51 fps,  Avg. Travel Time= 4.6 min

Peak Storage= 1,548 cf @ 12.36 hrs
Average Depth at Peak Storage= 0.85' , Surface Width= 15.96'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 114.55 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 140.0'   Slope= 0.0030 '/'
Inlet Invert= 689.10',  Outlet Invert= 688.68'

‡
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Summary for Reach SS6: South Swale 6

[79] Warning: Submerged Pond C2 Primary device # 1 INLET by 0.80'

Inflow Area = 15.806 ac, 19.61% Impervious,  Inflow Depth > 4.50"    for  100-yr event
Inflow = 28.72 cfs @ 12.12 hrs,  Volume= 5.924 af
Outflow = 27.71 cfs @ 12.16 hrs,  Volume= 5.922 af,  Atten= 4%,  Lag= 2.6 min
     Routed to Pond C1 : Culvert C1a & b

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.22 fps,  Min. Travel Time= 1.6 min
Avg. Velocity = 0.52 fps,  Avg. Travel Time= 6.9 min

Peak Storage= 2,693 cf @ 12.13 hrs
Average Depth at Peak Storage= 0.94' , Surface Width= 16.59'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 114.10 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 215.0'   Slope= 0.0030 '/'
Inlet Invert= 688.54',  Outlet Invert= 687.90'

‡
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Summary for Pond C1: Culvert C1a & b

[62] Hint: Exceeded Reach SS6 OUTLET depth by 0.60' @ 12.16 hrs

Inflow Area = 15.806 ac, 19.61% Impervious,  Inflow Depth > 4.50"    for  100-yr event
Inflow = 27.71 cfs @ 12.16 hrs,  Volume= 5.922 af
Outflow = 27.71 cfs @ 12.16 hrs,  Volume= 5.922 af,  Atten= 0%,  Lag= 0.0 min
Primary = 27.71 cfs @ 12.16 hrs,  Volume= 5.922 af
     Routed to Pond NP : North Pond

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Peak Elev= 689.43' @ 12.16 hrs
Flood Elev= 691.00'

Device Routing     Invert Outlet Devices

#1 Primary 687.71' 24.0"  Round C1a   
L= 341.7'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 687.71' / 683.12'   S= 0.0134 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

#2 Primary 687.47' 24.0"  Round C1b   
L= 341.6'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 687.47' / 683.25'   S= 0.0124 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=27.71 cfs @ 12.16 hrs  HW=689.43'   (Free Discharge)
1=C1a  (Inlet Controls 12.82 cfs @ 4.46 fps)
2=C1b  (Inlet Controls 14.89 cfs @ 4.76 fps)

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Pond C2: C2

[63] Warning: Exceeded Reach SS5 INLET depth by 2.52' @ 12.38 hrs
[79] Warning: Submerged Pond C3 Primary device # 1 INLET by 0.76'

Inflow Area = 15.153 ac, 20.45% Impervious,  Inflow Depth > 4.49"    for  100-yr event
Inflow = 24.86 cfs @ 12.38 hrs,  Volume= 5.675 af
Outflow = 24.86 cfs @ 12.38 hrs,  Volume= 5.675 af,  Atten= 0%,  Lag= 0.0 min
Primary = 24.86 cfs @ 12.38 hrs,  Volume= 5.675 af
     Routed to Reach SS6 : South Swale 6

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Peak Elev= 692.47' @ 12.38 hrs
Flood Elev= 694.00'

Device Routing     Invert Outlet Devices

#1 Primary 688.68' 24.0"  Round Culvert   
L= 46.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 688.68' / 688.54'   S= 0.0030 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 3.14 sf   

Primary OutFlow  Max=24.85 cfs @ 12.38 hrs  HW=692.47'   (Free Discharge)
1=Culvert  (Barrel Controls 24.85 cfs @ 7.91 fps)
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Summary for Pond C3: C3

[58] Hint: Peaked 7.99' above defined flood level

Inflow Area = 1.223 ac, 0.00% Impervious,  Inflow Depth = 4.28"    for  100-yr event
Inflow = 9.34 cfs @ 12.10 hrs,  Volume= 0.436 af
Outflow = 9.34 cfs @ 12.10 hrs,  Volume= 0.436 af,  Atten= 0%,  Lag= 0.0 min
Primary = 9.34 cfs @ 12.10 hrs,  Volume= 0.436 af
     Routed to Pond C2 : C2

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Peak Elev= 701.99' @ 12.10 hrs
Flood Elev= 694.00'

Device Routing     Invert Outlet Devices

#1 Primary 691.71' 12.0"  Round Culvert   
L= 48.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 691.71' / 691.01'   S= 0.0146 '/'   Cc= 0.900   
n= 0.012  Steel, smooth,  Flow Area= 0.79 sf   

Primary OutFlow  Max=9.33 cfs @ 12.10 hrs  HW=701.97'   (Free Discharge)
1=Culvert  (Inlet Controls 9.33 cfs @ 11.88 fps)
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Summary for Pond C4: C4

[58] Hint: Peaked 0.74' above defined flood level
[62] Hint: Exceeded Reach SS2 OUTLET depth by 2.78' @ 12.30 hrs

Inflow Area = 4.749 ac, 0.00% Impervious,  Inflow Depth = 4.38"    for  100-yr event
Inflow = 20.14 cfs @ 12.30 hrs,  Volume= 1.735 af
Outflow = 20.14 cfs @ 12.30 hrs,  Volume= 1.735 af,  Atten= 0%,  Lag= 0.0 min
Primary = 20.14 cfs @ 12.30 hrs,  Volume= 1.735 af
     Routed to Reach SS3 : South Swale 3

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Peak Elev= 702.74' @ 12.30 hrs
Flood Elev= 702.00'

Device Routing     Invert Outlet Devices

#1 Primary 699.46' 24.0"  Round Culvert   
L= 40.5'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 699.46' / 698.97'   S= 0.0121 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=20.14 cfs @ 12.30 hrs  HW=702.74'   (Free Discharge)
1=Culvert  (Inlet Controls 20.14 cfs @ 6.41 fps)
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Summary for Pond C5: C5

[58] Hint: Peaked 2.06' above defined flood level
[62] Hint: Exceeded Reach SS1 OUTLET depth by 5.28' @ 12.28 hrs

Inflow Area = 3.123 ac, 0.00% Impervious,  Inflow Depth = 4.38"    for  100-yr event
Inflow = 14.25 cfs @ 12.28 hrs,  Volume= 1.140 af
Outflow = 14.25 cfs @ 12.28 hrs,  Volume= 1.140 af,  Atten= 0%,  Lag= 0.0 min
Primary = 14.25 cfs @ 12.28 hrs,  Volume= 1.140 af
     Routed to Reach SS2 : South Swale 2

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Peak Elev= 710.06' @ 12.28 hrs
Flood Elev= 708.00'

Device Routing     Invert Outlet Devices

#1 Primary 704.38' 18.0"  Round Culvert   
L= 38.0'   CMP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 704.38' / 704.25'   S= 0.0034 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.77 sf   

Primary OutFlow  Max=14.24 cfs @ 12.28 hrs  HW=710.06'   (Free Discharge)
1=Culvert  (Barrel Controls 14.24 cfs @ 8.06 fps)
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Summary for Pond NP: North Pond

[62] Hint: Exceeded Reach NS3 OUTLET depth by 1.52' @ 13.34 hrs
[79] Warning: Submerged Pond C1 Primary device # 1 OUTLET by 2.63'
[79] Warning: Submerged Pond C1 Primary device # 2 OUTLET by 2.50'

Inflow Area = 92.527 ac, 11.98% Impervious,  Inflow Depth > 4.42"    for  100-yr event
Inflow = 290.58 cfs @ 12.29 hrs,  Volume= 34.113 af
Outflow = 55.14 cfs @ 13.18 hrs,  Volume= 33.818 af,  Atten= 81%,  Lag= 53.1 min
Primary = 21.42 cfs @ 13.18 hrs,  Volume= 28.517 af
Secondary = 33.72 cfs @ 13.18 hrs,  Volume= 5.301 af

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Starting Elev= 681.75'   Surf.Area= 2.820 ac   Storage= 0.808 af
Peak Elev= 685.75' @ 13.18 hrs   Surf.Area= 5.899 ac   Storage= 18.653 af   (17.845 af above start)

Plug-Flow detention time= 504.5 min calculated for 33.007 af (97% of inflow)
Center-of-Mass det. time= 407.9 min ( 1,336.2 - 928.3 )

Volume Invert Avail.Storage Storage Description

#1 681.46' 20.170 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

681.46 2.750 0.000 0.000
682.00 2.880 1.520 1.520
684.00 4.860 7.740 9.260
686.00 6.050 10.910 20.170

Device Routing     Invert Outlet Devices

#1 Primary 681.50' 24.0"  Round Culvert   
L= 50.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 681.50' / 681.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 3.14 sf   

#2 Device 1 681.75' 6.0" Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 682.25' 6.0" Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 682.75' 6.0" Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 683.25' 6.0" Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads   

#6 Device 1 684.00' 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#7 Secondary 685.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50  1.00   
Width (feet)  10.00  20.00  30.00   
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Primary OutFlow  Max=21.42 cfs @ 13.18 hrs  HW=685.75'   (Free Discharge)
1=Culvert  (Barrel Controls 21.42 cfs @ 6.82 fps)

2=Orifice/Grate  (Passes < 7.32 cfs potential flow)
3=Orifice/Grate  (Passes < 6.81 cfs potential flow)
4=Orifice/Grate  (Passes < 6.27 cfs potential flow)
5=Orifice/Grate  (Passes < 5.67 cfs potential flow)
6=Orifice/Grate  (Passes < 44.97 cfs potential flow)

Secondary OutFlow  Max=33.69 cfs @ 13.18 hrs  HW=685.75'   (Free Discharge)
7=Custom Weir/Orifice  (Weir Controls 33.69 cfs @ 2.59 fps)
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Summary for Pond SP: South Pond

Inflow Area = 7.788 ac, 39.79% Impervious,  Inflow Depth = 5.03"    for  100-yr event
Inflow = 51.38 cfs @ 12.09 hrs,  Volume= 3.265 af
Outflow = 0.93 cfs @ 16.80 hrs,  Volume= 2.985 af,  Atten= 98%,  Lag= 283.1 min
Primary = 0.93 cfs @ 16.80 hrs,  Volume= 2.985 af
     Routed to Reach S4 : Swale 4
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach S4 : Swale 4

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Starting Elev= 690.00'   Surf.Area= 104,799 sf   Storage= 563,180 cf
Peak Elev= 691.03' @ 16.80 hrs   Surf.Area= 110,704 sf   Storage= 674,066 cf   (110,886 cf above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 1,399.0 min ( 2,171.0 - 772.0 )

Volume Invert Avail.Storage Storage Description

#1 682.00' 1,159,218 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

682.00 4,661 0 0
683.00 34,274 19,468 19,468
684.00 54,009 44,142 63,609
685.00 67,049 60,529 124,138
686.00 76,841 71,945 196,083
687.00 84,846 80,844 276,927
688.00 92,571 88,709 365,635
689.00 98,860 95,716 461,351
690.00 104,799 101,830 563,180
691.00 110,544 107,672 670,852
692.00 116,064 113,304 784,156
693.00 121,865 118,965 903,120
694.00 127,659 124,762 1,027,882
695.00 135,013 131,336 1,159,218

Device Routing     Invert Outlet Devices

#1 Primary 690.00' 12.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 690.00' / 689.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Secondary 692.00' 10.0' long  x 50.0' 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)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

#3 Device 1 690.00' 3.0" Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 691.00' 3.0" Vert. Orifice/Grate X 6.00    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 692.00' 36.0" Horiz. Orifice/Grate    C= 0.600   
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Limited to weir flow at low heads   

Primary OutFlow  Max=0.91 cfs @ 16.80 hrs  HW=691.03'   (Free Discharge)
1=Culvert  (Passes 0.91 cfs of 2.75 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 0.90 cfs @ 4.58 fps)
4=Orifice/Grate  (Orifice Controls 0.01 cfs @ 0.58 fps)
5=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=690.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Link F1: Flume 1

Inflow Area = 1.695 ac, 0.00% Impervious,  Inflow Depth = 4.17"    for  100-yr event
Inflow = 7.80 cfs @ 12.24 hrs,  Volume= 0.589 af
Primary = 7.80 cfs @ 12.24 hrs,  Volume= 0.589 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond NP : North Pond

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
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Summary for Link F2: Flume 2

Inflow Area = 0.661 ac, 0.00% Impervious,  Inflow Depth = 4.17"    for  100-yr event
Inflow = 3.07 cfs @ 12.24 hrs,  Volume= 0.230 af
Primary = 3.07 cfs @ 12.24 hrs,  Volume= 0.230 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach NS3 : North Swale 3

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
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Summary for Link F3: Flume 3

Inflow Area = 0.867 ac, 0.00% Impervious,  Inflow Depth = 4.17"    for  100-yr event
Inflow = 4.01 cfs @ 12.24 hrs,  Volume= 0.302 af
Primary = 4.01 cfs @ 12.24 hrs,  Volume= 0.302 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond NP : North Pond

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
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Summary for Link F4: Flume 4

Inflow Area = 1.215 ac, 0.00% Impervious,  Inflow Depth = 4.17"    for  100-yr event
Inflow = 5.69 cfs @ 12.24 hrs,  Volume= 0.423 af
Primary = 5.69 cfs @ 12.24 hrs,  Volume= 0.423 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach NS2 : North Swale 2

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
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Fully Developed Site Closure Conditions Hydrograph Generation  
 

• 25-year, 24-hour Storm Event 

• 100-year, 24-hour Storm Event 
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 25-yr MSE 24-hr 4 Default 24.00 1 4.80 2

2 100-yr MSE 24-hr 4 Default 24.00 1 6.55 2
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Time span=0.00-90.00 hrs, dt=0.01 hrs, 9001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=28,521 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 1: Area 1
   Flow Length=347'   Tc=15.8 min   CN=79   Runoff=1.93 cfs  0.144 af

Runoff Area=2,282,700 sf   1.80% Impervious   Runoff Depth=2.63"Subcatchment 1_2: Phase 1 and 2
   Flow Length=3,476'   Tc=25.5 min   CN=79   Runoff=121.27 cfs  11.486 af

Runoff Area=28,787 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 2: Area 2
   Flow Length=491'   Tc=15.8 min   CN=79   Runoff=1.95 cfs  0.145 af

Runoff Area=45,296 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 3: Area 3
   Flow Length=494'   Tc=16.4 min   CN=79   Runoff=3.02 cfs  0.228 af

Runoff Area=39,815 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 4: Area 4
   Flow Length=475'   Tc=15.6 min   CN=79   Runoff=2.72 cfs  0.200 af

Runoff Area=62,799 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 5: Area 5
   Flow Length=442'   Tc=15.9 min   CN=79   Runoff=4.23 cfs  0.316 af

Runoff Area=81,297 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 6: Area 6
   Flow Length=569'   Tc=17.1 min   CN=79   Runoff=5.29 cfs  0.409 af

Runoff Area=81,807 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 7: Area 7
   Flow Length=200'   Tc=12.4 min   CN=79   Runoff=6.18 cfs  0.412 af

Runoff Area=104,501 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 8: Area 8
   Flow Length=240'   Tc=13.8 min   CN=79   Runoff=7.52 cfs  0.526 af

Runoff Area=63,901 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 9: Area 9
   Flow Length=630'   Tc=17.3 min   CN=79   Runoff=4.13 cfs  0.322 af

Runoff Area=84,606 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 10: Area 10
   Flow Length=454'   Tc=16.9 min   CN=79   Runoff=5.54 cfs  0.426 af

Runoff Area=29,415 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 11: Area 11
   Flow Length=223'   Tc=15.1 min   CN=79   Runoff=2.03 cfs  0.148 af

Runoff Area=98,996 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 12a: Area 12a
   Flow Length=180'   Tc=14.4 min   CN=79   Runoff=7.00 cfs  0.498 af

Runoff Area=89,691 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 12b: Area 12b
   Flow Length=204'   Tc=14.2 min   CN=79   Runoff=6.36 cfs  0.451 af

Runoff Area=226,080 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 13: Area 13
   Flow Length=205'   Tc=14.5 min   CN=79   Runoff=15.89 cfs  1.138 af

Runoff Area=59,877 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 14: Area 14
   Flow Length=125'   Slope=0.2500 '/'   Tc=5.9 min   CN=79   Runoff=5.88 cfs  0.301 af
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Runoff Area=99,614 sf   5.36% Impervious   Runoff Depth=2.99"Subcatchment 15a: Area 15a
   Flow Length=58'   Tc=3.3 min   CN=83   Runoff=12.10 cfs  0.571 af

Runoff Area=11,056 sf   0.00% Impervious   Runoff Depth=3.18"Subcatchment 15b: Area 15b
   Flow Length=33'   Slope=0.1176 '/'   Tc=2.4 min   CN=85   Runoff=1.43 cfs  0.067 af

Runoff Area=9,032 sf   0.00% Impervious   Runoff Depth=2.90"Subcatchment 15c: Area 15c
   Flow Length=1,656'   Tc=7.2 min   CN=82   Runoff=0.92 cfs  0.050 af

Runoff Area=37,043 sf   0.00% Impervious   Runoff Depth=3.28"Subcatchment 16a: Area 16a
   Flow Length=50'   Tc=5.6 min   CN=86   Runoff=4.46 cfs  0.232 af

Runoff Area=32,470 sf   0.00% Impervious   Runoff Depth=3.18"Subcatchment 16b: Area 16b
   Flow Length=78'   Tc=1.8 min   CN=85   Runoff=4.26 cfs  0.198 af

Runoff Area=123,541 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 17: Area 17
   Flow Length=271'   Tc=14.8 min   CN=79   Runoff=8.63 cfs  0.622 af

Runoff Area=13,884 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 18: Area 18
   Flow Length=303'   Tc=5.1 min   CN=79   Runoff=1.41 cfs  0.070 af

Runoff Area=60,482 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 19: Area 19
   Flow Length=648'   Tc=7.7 min   CN=79   Runoff=5.50 cfs  0.304 af

Runoff Area=2,125 sf   0.00% Impervious   Runoff Depth=2.72"Subcatchment 20: Area 20
   Flow Length=31'   Tc=5.5 min   CN=80   Runoff=0.22 cfs  0.011 af

Runoff Area=50,989 sf   0.00% Impervious   Runoff Depth=2.72"Subcatchment 21: Area 21
   Flow Length=75'   Tc=4.7 min   CN=80   Runoff=5.42 cfs  0.265 af

Runoff Area=342,674 sf   36.61% Impervious   Runoff Depth=3.28"Subcatchment P1: North Pond
   Tc=0.0 min   CN=86   Runoff=46.44 cfs  2.151 af

Avg. Flow Depth=0.45'   Max Vel=3.82 fps   Inflow=22.44 cfs  1.708 afReach NS1: North Swale 1
n=0.030   L=1,043.0'   S=0.0209 '/'   Capacity=302.62 cfs   Outflow=19.68 cfs  1.708 af

Avg. Flow Depth=0.68'   Max Vel=3.61 fps   Inflow=30.57 cfs  2.686 afReach NS2: North Swale 2
n=0.030   L=381.0'   S=0.0115 '/'   Capacity=224.48 cfs   Outflow=30.24 cfs  2.686 af

Avg. Flow Depth=0.61'   Max Vel=4.40 fps   Inflow=32.49 cfs  2.881 afReach NS3: North Swale 3
n=0.030   L=195.0'   S=0.0193 '/'   Capacity=290.78 cfs   Outflow=32.44 cfs  2.881 af

Avg. Flow Depth=0.32'   Max Vel=2.56 fps   Inflow=9.79 cfs  0.731 afReach SS1: South Swale 1
n=0.030   L=686.0'   S=0.0140 '/'   Capacity=247.65 cfs   Outflow=9.07 cfs  0.731 af

Avg. Flow Depth=0.45'   Max Vel=3.02 fps   Inflow=15.95 cfs  1.380 afReach SS2: South Swale 2
n=0.030   L=481.0'   S=0.0130 '/'   Capacity=238.39 cfs   Outflow=15.63 cfs  1.380 af

Avg. Flow Depth=0.65'   Max Vel=3.98 fps   Inflow=32.10 cfs  2.910 afReach SS3: South Swale 3
n=0.030   L=721.0'   S=0.0147 '/'   Capacity=253.69 cfs   Outflow=31.65 cfs  2.910 af
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Peak Elev=689.68'   Inflow=31.65 cfs  2.910 afPond C1: Culvert C1a & b
   Outflow=31.65 cfs  2.910 af

Peak Elev=707.50'   Inflow=9.07 cfs  0.731 afPond C5: C5
18.0"  Round Culvert  n=0.025  L=38.0'  S=0.0034 '/'   Outflow=9.07 cfs  0.731 af

Peak Elev=684.95'  Storage=617,328 cf   Inflow=213.22 cfs  21.690 afPond NP: North Pond
   Primary=18.09 cfs  21.672 af   Secondary=0.00 cfs  0.000 af   Outflow=18.09 cfs  21.672 af

   Inflow=4.94 cfs  0.371 afLink F1: Flume 1
   Primary=4.94 cfs  0.371 af

   Inflow=1.95 cfs  0.145 afLink F2: Flume 2
   Primary=1.95 cfs  0.145 af

   Inflow=12.17 cfs  0.942 afLink F3: Flume 3
   Primary=12.17 cfs  0.942 af

   Inflow=7.99 cfs  0.609 afLink F4: Flume 4
   Primary=7.99 cfs  0.609 af

   Inflow=7.54 cfs  0.574 afLink F6: Flume 6
   Primary=7.54 cfs  0.574 af

   Inflow=1.41 cfs  0.070 afLink RC1: Rock Chute 1
   Primary=1.41 cfs  0.070 af

Total Runoff Area = 96.212 ac   Runoff Volume = 21.690 af   Average Runoff Depth = 2.71"
95.90% Pervious = 92.267 ac     4.10% Impervious = 3.945 ac
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Summary for Subcatchment 1: Area 1

Runoff = 1.93 cfs @ 12.24 hrs,  Volume= 0.144 af,  Depth= 2.63"
     Routed to Link F1 : Flume 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 28,521 79

28,521 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.5 106 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.8 141 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

15.8 347 Total
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Summary for Subcatchment 1_2: Phase 1 and 2

Runoff = 121.27 cfs @ 12.38 hrs,  Volume= 11.486 af,  Depth= 2.63"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 2,241,655 79 Closed Landfill
41,045 98 Paved parking, HSG C

2,282,700 79 Weighted Average
2,241,655 98.20% Pervious Area

41,045 1.80% Impervious Area

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

12.0 100 0.0400 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

4.8 400 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.7 2,976 0.0120 5.70 256.59 Trap/Vee/Rect Channel Flow, 
Bot.W=0.00'  D=3.00'  Z= 10.0 & 0.0 '/'  Top.W=30.00'
n= 0.035  Earth, dense weeds

25.5 3,476 Total

03/16/2026 - Classification: Internal - ECRM13697028



I-43 Fully Developed Site Closure
MSE 24-hr 4  25-yr Rainfall=4.80"I-43 Landfill_Plan Mod_Full Site Closure_0.6

  Printed  5/24/2024Prepared by SCS Engineers
Page 8HydroCAD® 10.20-2g  s/n 05804  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 2: Area 2

Runoff = 1.95 cfs @ 12.24 hrs,  Volume= 0.145 af,  Depth= 2.63"
     Routed to Link F2 : Flume 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 28,787 79

28,787 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.1 78 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.1 203 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

0.1 110 0.2500 20.09 10.95 Pipe Channel, 
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.013  Corrugated PE, smooth interior

15.8 491 Total
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Summary for Subcatchment 3: Area 3

Runoff = 3.02 cfs @ 12.25 hrs,  Volume= 0.228 af,  Depth= 2.63"
     Routed to Link F1 : Flume 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 45,296 79

45,296 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.3 94 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.6 300 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

16.4 494 Total
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Summary for Subcatchment 4: Area 4

Runoff = 2.72 cfs @ 12.24 hrs,  Volume= 0.200 af,  Depth= 2.63"
     Routed to Link F4 : Flume 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 39,815 79

39,815 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.1 83 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.9 173 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

0.1 119 0.2500 22.68 17.81 Pipe Channel, Flume 4
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

15.6 475 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 5: Area 5

Runoff = 4.23 cfs @ 12.24 hrs,  Volume= 0.316 af,  Depth= 2.63"
     Routed to Link F3 : Flume 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 62,799 79

62,799 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.0 73 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.4 269 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

15.9 442 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 6: Area 6

Runoff = 5.29 cfs @ 12.26 hrs,  Volume= 0.409 af,  Depth= 2.63"
     Routed to Link F4 : Flume 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 81,297 79

81,297 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

2.6 189 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.9 161 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

0.1 119 0.2500 22.68 17.81 Pipe Channel, Flume 4
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

17.1 569 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 7: Area 7

Runoff = 6.18 cfs @ 12.20 hrs,  Volume= 0.412 af,  Depth= 2.63"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 81,807 79

81,807 100.00% Pervious Area

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

9.3 63 0.0300 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

2.6 37 0.2500 0.24 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.5 100 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.4 200 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 8: Area 8

Runoff = 7.52 cfs @ 12.22 hrs,  Volume= 0.526 af,  Depth= 2.63"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 104,501 79

104,501 100.00% Pervious Area

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

12.7 93 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.4 4 0.2500 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.7 143 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

13.8 240 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 9: Area 9

Runoff = 4.13 cfs @ 12.26 hrs,  Volume= 0.322 af,  Depth= 2.63"
     Routed to Link F3 : Flume 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 63,901 79

63,901 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.4 99 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.4 431 0.0100 3.00 9.01 Trap/Vee/Rect Channel Flow, Diversion Berm
Bot.W=0.00'  D=1.00'  Z= 2.0 & 4.0 '/'  Top.W=6.00'
n= 0.030  Short grass

17.3 630 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 10: Area 10

Runoff = 5.54 cfs @ 12.26 hrs,  Volume= 0.426 af,  Depth= 2.63"
     Routed to Link F6 : Flume 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 84,606 79

84,606 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

2.5 183 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.9 171 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Diversion Berm
Bot.W=0.00'  D=1.00'  Z= 33.0 & 4.0 '/'  Top.W=37.00'
n= 0.030  Earth, grassed & winding

16.9 454 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 11: Area 11

Runoff = 2.03 cfs @ 12.23 hrs,  Volume= 0.148 af,  Depth= 2.63"
     Routed to Link F6 : Flume 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 29,415 79

29,415 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.6 119 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.0 4 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, 
Bot.W=0.00'  D=1.00'  Z= 33.0 & 4.0 '/'  Top.W=37.00'
n= 0.030  Earth, grassed & winding

15.1 223 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 12a: Area 12a

Runoff = 7.00 cfs @ 12.23 hrs,  Volume= 0.498 af,  Depth= 2.63"
     Routed to Reach SS1 : South Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 98,996 79
0 96 Gravel surface, HSG C

98,996 79 Weighted Average
98,996 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.8 57 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.1 23 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

14.4 180 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 12b: Area 12b

Runoff = 6.36 cfs @ 12.23 hrs,  Volume= 0.451 af,  Depth= 2.63"
     Routed to Reach SS2 : South Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 89,333 79
358 96 Gravel surface, HSG C

89,691 79 Weighted Average
89,691 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.3 24 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.3 57 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.1 23 0.3333 4.04 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

14.2 204 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 13: Area 13

Runoff = 15.89 cfs @ 12.23 hrs,  Volume= 1.138 af,  Depth= 2.63"
     Routed to Reach NS1 : North Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 226,080 79

226,080 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.8 56 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 49 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

14.5 205 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 14: Area 14

Runoff = 5.88 cfs @ 12.13 hrs,  Volume= 0.301 af,  Depth= 2.63"
     Routed to Reach NS2 : North Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 59,877 79

59,877 100.00% Pervious Area

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

5.8 100 0.2500 0.29 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.1 25 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.9 125 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 15a: Area 15a

Runoff = 12.10 cfs @ 12.11 hrs,  Volume= 0.571 af,  Depth= 2.99"
     Routed to Reach NS1 : North Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 78,118 79
5,343 98 Paved roads w/curbs & sewers, HSG C

16,153 96 Gravel surface, HSG C

99,614 83 Weighted Average
94,271 94.64% Pervious Area
5,343 5.36% Impervious Area

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

0.9 32 0.0050 0.57 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

2.4 26 0.1538 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

3.3 58 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 15b: Area 15b

Runoff = 1.43 cfs @ 12.10 hrs,  Volume= 0.067 af,  Depth= 3.18"
     Routed to Reach NS2 : North Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 7,026 79
4,030 96 Gravel surface, HSG C

11,056 85 Weighted Average
11,056 100.00% Pervious Area

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

0.1 11 0.1176 1.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

2.3 22 0.1176 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

2.4 33 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 15c: Area 15c

Runoff = 0.92 cfs @ 12.14 hrs,  Volume= 0.050 af,  Depth= 2.90"
     Routed to Reach NS3 : North Swale 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 7,178 79
1,854 96 Gravel surface, HSG C

9,032 82 Weighted Average
9,032 100.00% Pervious Area

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

0.1 14 0.1250 1.74 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

4.4 50 0.1250 0.19 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

2.7 1,592 0.0167 9.92 610.36 Trap/Vee/Rect Channel Flow, 
Bot.W=10.00'  D=3.00'  Z= 4.0 & 3.0 '/'  Top.W=31.00'
n= 0.030  Earth, grassed & winding

7.2 1,656 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 16a: Area 16a

Runoff = 4.46 cfs @ 12.13 hrs,  Volume= 0.232 af,  Depth= 3.28"
     Routed to Reach SS1 : South Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 20,948 79
16,095 96 Gravel surface, HSG C

37,043 86 Weighted Average
37,043 100.00% Pervious Area

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

3.7 13 0.0050 0.06 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.59"

0.7 21 0.0050 0.52 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

1.2 16 0.3300 0.22 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

5.6 50 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 16b: Area 16b

Runoff = 4.26 cfs @ 12.10 hrs,  Volume= 0.198 af,  Depth= 3.18"
     Routed to Reach SS2 : South Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 21,666 79
10,804 96 Gravel surface, HSG C

32,470 85 Weighted Average
32,470 100.00% Pervious Area

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

0.7 64 0.0450 1.57 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

1.1 14 0.3333 0.22 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.8 78 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 17: Area 17

Runoff = 8.63 cfs @ 12.23 hrs,  Volume= 0.622 af,  Depth= 2.63"
     Routed to Reach SS3 : South Swale 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 123,541 79

123,541 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.7 48 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.6 123 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

14.8 271 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 18: Area 18

Runoff = 1.41 cfs @ 12.13 hrs,  Volume= 0.070 af,  Depth= 2.63"
     Routed to Link RC1 : Rock Chute 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 13,884 79

13,884 100.00% Pervious Area

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

4.0 100 0.2500 0.42 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.59"

0.0 3 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.1 200 0.0100 3.00 9.01 Trap/Vee/Rect Channel Flow, Diversion Berm
Bot.W=0.00'  D=1.00'  Z= 2.0 & 4.0 '/'  Top.W=6.00'
n= 0.030  Earth, grassed & winding

5.1 303 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 19: Area 19

Runoff = 5.50 cfs @ 12.15 hrs,  Volume= 0.304 af,  Depth= 2.63"
     Routed to Link F3 : Flume 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 60,482 79

60,482 100.00% Pervious Area

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

5.8 100 0.2500 0.29 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.0 8 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.9 540 0.0100 4.77 57.18 Trap/Vee/Rect Channel Flow, 
Bot.W=0.00'  D=2.00'  Z= 2.0 & 4.0 '/'  Top.W=12.00'
n= 0.030  Earth, grassed & winding

7.7 648 Total
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Summary for Subcatchment 20: Area 20

Runoff = 0.22 cfs @ 12.13 hrs,  Volume= 0.011 af,  Depth= 2.72"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 1,965 79
160 96 Gravel surface, HSG C

2,125 80 Weighted Average
2,125 100.00% Pervious Area

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

1.8 23 0.2500 0.22 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

3.7 8 0.0050 0.04 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

5.5 31 Total
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Summary for Subcatchment 21: Area 21

Runoff = 5.42 cfs @ 12.12 hrs,  Volume= 0.265 af,  Depth= 2.72"
     Routed to Reach SS3 : South Swale 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

* 49,452 79
1,537 96 Gravel surface, HSG C

50,989 80 Weighted Average
50,989 100.00% Pervious Area

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

2.9 43 0.2500 0.24 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.5 16 0.0050 0.49 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

1.3 16 0.2500 0.20 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

4.7 75 Total
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Summary for Subcatchment P1: North Pond

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 46.44 cfs @ 12.09 hrs,  Volume= 2.151 af,  Depth= 3.28"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description

125,453 98 Water Surface
* 210,716 79

6,505 96 Gravel surface, HSG C

342,674 86 Weighted Average
217,221 63.39% Pervious Area
125,453 36.61% Impervious Area
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Summary for Reach NS1: North Swale 1

Inflow Area = 7.477 ac, 1.64% Impervious,  Inflow Depth = 2.74"    for  25-yr event
Inflow = 22.44 cfs @ 12.12 hrs,  Volume= 1.708 af
Outflow = 19.68 cfs @ 12.31 hrs,  Volume= 1.708 af,  Atten= 12%,  Lag= 11.1 min
     Routed to Reach NS2 : North Swale 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.82 fps,  Min. Travel Time= 4.6 min
Avg. Velocity = 0.97 fps,  Avg. Travel Time= 17.8 min

Peak Storage= 5,375 cf @ 12.23 hrs
Average Depth at Peak Storage= 0.45' , Surface Width= 13.12'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 302.62 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 1,043.0'   Slope= 0.0209 '/'
Inlet Invert= 714.00',  Outlet Invert= 692.16'

‡
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Summary for Reach NS2: North Swale 2

[62] Hint: Exceeded Reach NS1 OUTLET depth by 0.26' @ 12.38 hrs

Inflow Area = 11.886 ac, 1.03% Impervious,  Inflow Depth = 2.71"    for  25-yr event
Inflow = 30.57 cfs @ 12.23 hrs,  Volume= 2.686 af
Outflow = 30.24 cfs @ 12.29 hrs,  Volume= 2.686 af,  Atten= 1%,  Lag= 3.3 min
     Routed to Reach NS3 : North Swale 3

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.61 fps,  Min. Travel Time= 1.8 min
Avg. Velocity = 0.89 fps,  Avg. Travel Time= 7.1 min

Peak Storage= 3,188 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.68' , Surface Width= 14.74'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 224.48 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 381.0'   Slope= 0.0115 '/'
Inlet Invert= 692.16',  Outlet Invert= 687.77'

‡
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Summary for Reach NS3: North Swale 3

[61] Hint: Exceeded Reach NS2 outlet invert by 0.61' @ 12.29 hrs

Inflow Area = 12.754 ac, 0.96% Impervious,  Inflow Depth = 2.71"    for  25-yr event
Inflow = 32.49 cfs @ 12.28 hrs,  Volume= 2.881 af
Outflow = 32.44 cfs @ 12.30 hrs,  Volume= 2.881 af,  Atten= 0%,  Lag= 1.3 min
     Routed to Pond NP : North Pond

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.40 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 1.09 fps,  Avg. Travel Time= 3.0 min

Peak Storage= 1,437 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.61' , Surface Width= 14.25'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 290.78 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 195.0'   Slope= 0.0193 '/'
Inlet Invert= 687.77',  Outlet Invert= 684.00'

‡
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Summary for Reach SS1: South Swale 1

Inflow Area = 3.123 ac, 0.00% Impervious,  Inflow Depth = 2.81"    for  25-yr event
Inflow = 9.79 cfs @ 12.15 hrs,  Volume= 0.731 af
Outflow = 9.07 cfs @ 12.30 hrs,  Volume= 0.731 af,  Atten= 7%,  Lag= 8.6 min
     Routed to Pond C5 : C5

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.56 fps,  Min. Travel Time= 4.5 min
Avg. Velocity = 0.66 fps,  Avg. Travel Time= 17.4 min

Peak Storage= 2,434 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.32' , Surface Width= 12.23'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 247.65 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 686.0'   Slope= 0.0140 '/'
Inlet Invert= 714.00',  Outlet Invert= 704.38'

‡
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Summary for Reach SS2: South Swale 2

[79] Warning: Submerged Pond C5 Primary device # 1 INLET by 0.32'

Inflow Area = 5.927 ac, 0.00% Impervious,  Inflow Depth = 2.79"    for  25-yr event
Inflow = 15.95 cfs @ 12.26 hrs,  Volume= 1.380 af
Outflow = 15.63 cfs @ 12.34 hrs,  Volume= 1.380 af,  Atten= 2%,  Lag= 4.5 min
     Routed to Reach SS3 : South Swale 3

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.02 fps,  Min. Travel Time= 2.7 min
Avg. Velocity = 0.77 fps,  Avg. Travel Time= 10.4 min

Peak Storage= 2,492 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.45' , Surface Width= 13.14'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 238.39 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 481.0'   Slope= 0.0130 '/'
Inlet Invert= 704.25',  Outlet Invert= 698.00'

‡
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Summary for Reach SS3: South Swale 3

[62] Hint: Exceeded Reach SS2 OUTLET depth by 0.21' @ 12.18 hrs

Inflow Area = 12.870 ac, 0.00% Impervious,  Inflow Depth = 2.71"    for  25-yr event
Inflow = 32.10 cfs @ 12.28 hrs,  Volume= 2.910 af
Outflow = 31.65 cfs @ 12.36 hrs,  Volume= 2.910 af,  Atten= 1%,  Lag= 4.8 min
     Routed to Pond C1 : Culvert C1a & b

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.98 fps,  Min. Travel Time= 3.0 min
Avg. Velocity = 0.99 fps,  Avg. Travel Time= 12.1 min

Peak Storage= 5,728 cf @ 12.31 hrs
Average Depth at Peak Storage= 0.65' , Surface Width= 14.53'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 253.69 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 721.0'   Slope= 0.0147 '/'
Inlet Invert= 698.00',  Outlet Invert= 687.39'

‡
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Summary for Pond C1: Culvert C1a & b

[62] Hint: Exceeded Reach SS3 OUTLET depth by 1.66' @ 12.37 hrs

Inflow Area = 12.870 ac, 0.00% Impervious,  Inflow Depth = 2.71"    for  25-yr event
Inflow = 31.65 cfs @ 12.36 hrs,  Volume= 2.910 af
Outflow = 31.65 cfs @ 12.36 hrs,  Volume= 2.910 af,  Atten= 0%,  Lag= 0.0 min
Primary = 31.65 cfs @ 12.36 hrs,  Volume= 2.910 af
     Routed to Pond NP : North Pond

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Peak Elev= 689.68' @ 12.36 hrs
Flood Elev= 691.00'

Device Routing     Invert Outlet Devices

#1 Primary 687.71' 24.0"  Round C1a   
L= 341.7'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 687.71' / 683.12'   S= 0.0134 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

#2 Primary 687.47' 24.0"  Round C1b   
L= 341.6'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 687.47' / 683.25'   S= 0.0124 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=31.65 cfs @ 12.36 hrs  HW=689.68'   (Free Discharge)
1=C1a  (Inlet Controls 14.99 cfs @ 4.78 fps)
2=C1b  (Inlet Controls 16.66 cfs @ 5.30 fps)
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Summary for Pond C5: C5

[62] Hint: Exceeded Reach SS1 OUTLET depth by 2.81' @ 12.30 hrs

Inflow Area = 3.123 ac, 0.00% Impervious,  Inflow Depth = 2.81"    for  25-yr event
Inflow = 9.07 cfs @ 12.30 hrs,  Volume= 0.731 af
Outflow = 9.07 cfs @ 12.30 hrs,  Volume= 0.731 af,  Atten= 0%,  Lag= 0.0 min
Primary = 9.07 cfs @ 12.30 hrs,  Volume= 0.731 af
     Routed to Reach SS2 : South Swale 2

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Peak Elev= 707.50' @ 12.30 hrs
Flood Elev= 708.00'

Device Routing     Invert Outlet Devices

#1 Primary 704.38' 18.0"  Round Culvert   
L= 38.0'   CMP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 704.38' / 704.25'   S= 0.0034 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.77 sf   

Primary OutFlow  Max=9.07 cfs @ 12.30 hrs  HW=707.50'   (Free Discharge)
1=Culvert  (Barrel Controls 9.07 cfs @ 5.13 fps)
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Summary for Pond NP: North Pond

[62] Hint: Exceeded Reach NS3 OUTLET depth by 0.83' @ 14.16 hrs
[79] Warning: Submerged Pond C1 Primary device # 1 OUTLET by 1.83'
[79] Warning: Submerged Pond C1 Primary device # 2 OUTLET by 1.70'

Inflow Area = 96.212 ac, 4.10% Impervious,  Inflow Depth = 2.71"    for  25-yr event
Inflow = 213.22 cfs @ 12.33 hrs,  Volume= 21.690 af
Outflow = 18.09 cfs @ 13.97 hrs,  Volume= 21.672 af,  Atten= 92%,  Lag= 98.4 min
Primary = 18.09 cfs @ 13.97 hrs,  Volume= 21.672 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Starting Elev= 681.75'   Surf.Area= 122,831 sf   Storage= 35,180 cf
Peak Elev= 684.95' @ 13.97 hrs   Surf.Area= 236,450 sf   Storage= 617,328 cf   (582,148 cf above start)
Flood Elev= 886.00'   Surf.Area= 263,538 sf   Storage= 878,611 cf   (843,431 cf above start)

Plug-Flow detention time= 527.6 min calculated for 20.862 af (96% of inflow)
Center-of-Mass det. time= 484.9 min ( 1,311.4 - 826.5 )

Volume Invert Avail.Storage Storage Description

#1 681.46' 878,611 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

681.46 119,790 0 0
682.00 125,453 66,216 66,216
684.00 211,702 337,155 403,371
686.00 263,538 475,240 878,611

Device Routing     Invert Outlet Devices

#1 Primary 681.50' 24.0"  Round Culvert   
L= 50.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 681.50' / 681.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 3.14 sf   

#2 Device 1 681.75' 6.0" Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 682.25' 6.0" Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 682.75' 6.0" Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 683.25' 6.0" Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads   

#6 Device 1 684.00' 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#7 Secondary 685.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50  1.00   
Width (feet)  10.00  20.00  30.00   
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Primary OutFlow  Max=18.07 cfs @ 13.97 hrs  HW=684.95'   (Free Discharge)
1=Culvert  (Barrel Controls 18.07 cfs @ 5.75 fps)

2=Orifice/Grate  (Passes < 6.50 cfs potential flow)
3=Orifice/Grate  (Passes < 5.93 cfs potential flow)
4=Orifice/Grate  (Passes < 5.29 cfs potential flow)
5=Orifice/Grate  (Passes < 4.56 cfs potential flow)
6=Orifice/Grate  (Passes < 28.76 cfs potential flow)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=681.75'   (Free Discharge)
7=Custom Weir/Orifice  ( Controls 0.00 cfs)

03/16/2026 - Classification: Internal - ECRM13697028



I-43 Fully Developed Site Closure
MSE 24-hr 4  25-yr Rainfall=4.80"I-43 Landfill_Plan Mod_Full Site Closure_0.6

  Printed  5/24/2024Prepared by SCS Engineers
Page 43HydroCAD® 10.20-2g  s/n 05804  © 2022 HydroCAD Software Solutions LLC

Summary for Link F1: Flume 1

Inflow Area = 1.695 ac, 0.00% Impervious,  Inflow Depth = 2.63"    for  25-yr event
Inflow = 4.94 cfs @ 12.25 hrs,  Volume= 0.371 af
Primary = 4.94 cfs @ 12.25 hrs,  Volume= 0.371 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond NP : North Pond

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs

03/16/2026 - Classification: Internal - ECRM13697028



I-43 Fully Developed Site Closure
MSE 24-hr 4  25-yr Rainfall=4.80"I-43 Landfill_Plan Mod_Full Site Closure_0.6

  Printed  5/24/2024Prepared by SCS Engineers
Page 44HydroCAD® 10.20-2g  s/n 05804  © 2022 HydroCAD Software Solutions LLC

Summary for Link F2: Flume 2

Inflow Area = 0.661 ac, 0.00% Impervious,  Inflow Depth = 2.63"    for  25-yr event
Inflow = 1.95 cfs @ 12.24 hrs,  Volume= 0.145 af
Primary = 1.95 cfs @ 12.24 hrs,  Volume= 0.145 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach NS3 : North Swale 3

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
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Summary for Link F3: Flume 3

Inflow Area = 4.297 ac, 0.00% Impervious,  Inflow Depth = 2.63"    for  25-yr event
Inflow = 12.17 cfs @ 12.19 hrs,  Volume= 0.942 af
Primary = 12.17 cfs @ 12.19 hrs,  Volume= 0.942 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond NP : North Pond

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
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Summary for Link F4: Flume 4

Inflow Area = 2.780 ac, 0.00% Impervious,  Inflow Depth = 2.63"    for  25-yr event
Inflow = 7.99 cfs @ 12.25 hrs,  Volume= 0.609 af
Primary = 7.99 cfs @ 12.25 hrs,  Volume= 0.609 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach NS2 : North Swale 2

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
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Summary for Link F6: Flume 6

Inflow Area = 2.618 ac, 0.00% Impervious,  Inflow Depth = 2.63"    for  25-yr event
Inflow = 7.54 cfs @ 12.25 hrs,  Volume= 0.574 af
Primary = 7.54 cfs @ 12.25 hrs,  Volume= 0.574 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach SS3 : South Swale 3

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
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Summary for Link RC1: Rock Chute 1

Inflow Area = 0.319 ac, 0.00% Impervious,  Inflow Depth = 2.63"    for  25-yr event
Inflow = 1.41 cfs @ 12.13 hrs,  Volume= 0.070 af
Primary = 1.41 cfs @ 12.13 hrs,  Volume= 0.070 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach SS3 : South Swale 3

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
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Time span=0.00-90.00 hrs, dt=0.01 hrs, 9001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=28,521 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 1: Area 1
   Flow Length=347'   Tc=15.8 min   CN=79   Runoff=3.04 cfs  0.228 af

Runoff Area=2,282,700 sf   1.80% Impervious   Runoff Depth=4.17"Subcatchment 1_2: Phase 1 and 2
   Flow Length=3,476'   Tc=25.5 min   CN=79   Runoff=191.41 cfs  18.230 af

Runoff Area=28,787 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 2: Area 2
   Flow Length=491'   Tc=15.8 min   CN=79   Runoff=3.07 cfs  0.230 af

Runoff Area=45,296 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 3: Area 3
   Flow Length=494'   Tc=16.4 min   CN=79   Runoff=4.75 cfs  0.362 af

Runoff Area=39,815 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 4: Area 4
   Flow Length=475'   Tc=15.6 min   CN=79   Runoff=4.28 cfs  0.318 af

Runoff Area=62,799 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 5: Area 5
   Flow Length=442'   Tc=15.9 min   CN=79   Runoff=6.66 cfs  0.502 af

Runoff Area=81,297 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 6: Area 6
   Flow Length=569'   Tc=17.1 min   CN=79   Runoff=8.34 cfs  0.649 af

Runoff Area=81,807 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 7: Area 7
   Flow Length=200'   Tc=12.4 min   CN=79   Runoff=9.72 cfs  0.653 af

Runoff Area=104,501 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 8: Area 8
   Flow Length=240'   Tc=13.8 min   CN=79   Runoff=11.84 cfs  0.835 af

Runoff Area=63,901 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 9: Area 9
   Flow Length=630'   Tc=17.3 min   CN=79   Runoff=6.52 cfs  0.510 af

Runoff Area=84,606 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 10: Area 10
   Flow Length=454'   Tc=16.9 min   CN=79   Runoff=8.74 cfs  0.676 af

Runoff Area=29,415 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 11: Area 11
   Flow Length=223'   Tc=15.1 min   CN=79   Runoff=3.20 cfs  0.235 af

Runoff Area=98,996 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 12a: Area 12a
   Flow Length=180'   Tc=14.4 min   CN=79   Runoff=11.03 cfs  0.791 af

Runoff Area=89,691 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 12b: Area 12b
   Flow Length=204'   Tc=14.2 min   CN=79   Runoff=10.01 cfs  0.716 af

Runoff Area=226,080 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 13: Area 13
   Flow Length=205'   Tc=14.5 min   CN=79   Runoff=25.02 cfs  1.806 af

Runoff Area=59,877 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 14: Area 14
   Flow Length=125'   Slope=0.2500 '/'   Tc=5.9 min   CN=79   Runoff=9.19 cfs  0.478 af
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Runoff Area=99,614 sf   5.36% Impervious   Runoff Depth=4.60"Subcatchment 15a: Area 15a
   Flow Length=58'   Tc=3.3 min   CN=83   Runoff=18.14 cfs  0.877 af

Runoff Area=11,056 sf   0.00% Impervious   Runoff Depth=4.82"Subcatchment 15b: Area 15b
   Flow Length=33'   Slope=0.1176 '/'   Tc=2.4 min   CN=85   Runoff=2.11 cfs  0.102 af

Runoff Area=9,032 sf   0.00% Impervious   Runoff Depth=4.50"Subcatchment 15c: Area 15c
   Flow Length=1,656'   Tc=7.2 min   CN=82   Runoff=1.40 cfs  0.078 af

Runoff Area=37,043 sf   0.00% Impervious   Runoff Depth=4.93"Subcatchment 16a: Area 16a
   Flow Length=50'   Tc=5.6 min   CN=86   Runoff=6.55 cfs  0.350 af

Runoff Area=32,470 sf   0.00% Impervious   Runoff Depth=4.82"Subcatchment 16b: Area 16b
   Flow Length=78'   Tc=1.8 min   CN=85   Runoff=6.26 cfs  0.300 af

Runoff Area=123,541 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 17: Area 17
   Flow Length=271'   Tc=14.8 min   CN=79   Runoff=13.60 cfs  0.987 af

Runoff Area=13,884 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 18: Area 18
   Flow Length=303'   Tc=5.1 min   CN=79   Runoff=2.20 cfs  0.111 af

Runoff Area=60,482 sf   0.00% Impervious   Runoff Depth=4.17"Subcatchment 19: Area 19
   Flow Length=648'   Tc=7.7 min   CN=79   Runoff=8.62 cfs  0.483 af

Runoff Area=2,125 sf   0.00% Impervious   Runoff Depth=4.28"Subcatchment 20: Area 20
   Flow Length=31'   Tc=5.5 min   CN=80   Runoff=0.34 cfs  0.017 af

Runoff Area=50,989 sf   0.00% Impervious   Runoff Depth=4.28"Subcatchment 21: Area 21
   Flow Length=75'   Tc=4.7 min   CN=80   Runoff=8.37 cfs  0.418 af

Runoff Area=342,674 sf   36.61% Impervious   Runoff Depth=4.93"Subcatchment P1: North Pond
   Tc=0.0 min   CN=86   Runoff=67.48 cfs  3.235 af

Avg. Flow Depth=0.58'   Max Vel=4.46 fps   Inflow=34.91 cfs  2.683 afReach NS1: North Swale 1
n=0.030   L=1,043.0'   S=0.0209 '/'   Capacity=302.62 cfs   Outflow=31.25 cfs  2.683 af

Avg. Flow Depth=0.88'   Max Vel=4.20 fps   Inflow=48.82 cfs  4.230 afReach NS2: North Swale 2
n=0.030   L=381.0'   S=0.0115 '/'   Capacity=224.48 cfs   Outflow=48.36 cfs  4.230 af

Avg. Flow Depth=0.79'   Max Vel=5.13 fps   Inflow=52.05 cfs  4.538 afReach NS3: North Swale 3
n=0.030   L=195.0'   S=0.0193 '/'   Capacity=290.78 cfs   Outflow=51.98 cfs  4.538 af

Avg. Flow Depth=0.42'   Max Vel=3.00 fps   Inflow=15.12 cfs  1.140 afReach SS1: South Swale 1
n=0.030   L=686.0'   S=0.0140 '/'   Capacity=247.65 cfs   Outflow=14.25 cfs  1.140 af

Avg. Flow Depth=0.59'   Max Vel=3.53 fps   Inflow=25.27 cfs  2.156 afReach SS2: South Swale 2
n=0.030   L=481.0'   S=0.0130 '/'   Capacity=238.39 cfs   Outflow=24.90 cfs  2.156 af

Avg. Flow Depth=0.85'   Max Vel=4.65 fps   Inflow=51.87 cfs  4.582 afReach SS3: South Swale 3
n=0.030   L=721.0'   S=0.0147 '/'   Capacity=253.69 cfs   Outflow=51.15 cfs  4.582 af
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Peak Elev=691.45'   Inflow=51.15 cfs  4.582 afPond C1: Culvert C1a & b
   Outflow=51.15 cfs  4.582 af

Peak Elev=710.06'   Inflow=14.25 cfs  1.140 afPond C5: C5
18.0"  Round Culvert  n=0.025  L=38.0'  S=0.0034 '/'   Outflow=14.25 cfs  1.140 af

Peak Elev=685.89'  Storage=850,819 cf   Inflow=337.29 cfs  34.174 afPond NP: North Pond
   Primary=21.98 cfs  26.485 af   Secondary=49.59 cfs  7.668 af   Outflow=71.57 cfs  34.153 af

   Inflow=7.79 cfs  0.590 afLink F1: Flume 1
   Primary=7.79 cfs  0.590 af

   Inflow=3.07 cfs  0.230 afLink F2: Flume 2
   Primary=3.07 cfs  0.230 af

   Inflow=19.25 cfs  1.495 afLink F3: Flume 3
   Primary=19.25 cfs  1.495 af

   Inflow=12.59 cfs  0.967 afLink F4: Flume 4
   Primary=12.59 cfs  0.967 af

   Inflow=11.89 cfs  0.911 afLink F6: Flume 6
   Primary=11.89 cfs  0.911 af

   Inflow=2.20 cfs  0.111 afLink RC1: Rock Chute 1
   Primary=2.20 cfs  0.111 af

Total Runoff Area = 96.212 ac   Runoff Volume = 34.174 af   Average Runoff Depth = 4.26"
95.90% Pervious = 92.267 ac     4.10% Impervious = 3.945 ac
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Summary for Subcatchment 1: Area 1

Runoff = 3.04 cfs @ 12.24 hrs,  Volume= 0.228 af,  Depth= 4.17"
     Routed to Link F1 : Flume 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 28,521 79

28,521 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.5 106 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.8 141 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

15.8 347 Total
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Summary for Subcatchment 1_2: Phase 1 and 2

Runoff = 191.41 cfs @ 12.36 hrs,  Volume= 18.230 af,  Depth= 4.17"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 2,241,655 79 Closed Landfill
41,045 98 Paved parking, HSG C

2,282,700 79 Weighted Average
2,241,655 98.20% Pervious Area

41,045 1.80% Impervious Area

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

12.0 100 0.0400 0.14 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

4.8 400 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.7 2,976 0.0120 5.70 256.59 Trap/Vee/Rect Channel Flow, 
Bot.W=0.00'  D=3.00'  Z= 10.0 & 0.0 '/'  Top.W=30.00'
n= 0.035  Earth, dense weeds

25.5 3,476 Total
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Summary for Subcatchment 2: Area 2

Runoff = 3.07 cfs @ 12.24 hrs,  Volume= 0.230 af,  Depth= 4.17"
     Routed to Link F2 : Flume 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 28,787 79

28,787 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.1 78 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.1 203 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

0.1 110 0.2500 20.09 10.95 Pipe Channel, 
10.0"  Round  Area= 0.5 sf  Perim= 2.6'  r= 0.21'
n= 0.013  Corrugated PE, smooth interior

15.8 491 Total
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Summary for Subcatchment 3: Area 3

Runoff = 4.75 cfs @ 12.25 hrs,  Volume= 0.362 af,  Depth= 4.17"
     Routed to Link F1 : Flume 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 45,296 79

45,296 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.3 94 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.6 300 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

16.4 494 Total
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Summary for Subcatchment 4: Area 4

Runoff = 4.28 cfs @ 12.24 hrs,  Volume= 0.318 af,  Depth= 4.17"
     Routed to Link F4 : Flume 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 39,815 79

39,815 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.1 83 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.9 173 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

0.1 119 0.2500 22.68 17.81 Pipe Channel, Flume 4
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

15.6 475 Total
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Summary for Subcatchment 5: Area 5

Runoff = 6.66 cfs @ 12.24 hrs,  Volume= 0.502 af,  Depth= 4.17"
     Routed to Link F3 : Flume 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 62,799 79

62,799 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.0 73 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.4 269 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

15.9 442 Total
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Summary for Subcatchment 6: Area 6

Runoff = 8.34 cfs @ 12.26 hrs,  Volume= 0.649 af,  Depth= 4.17"
     Routed to Link F4 : Flume 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 81,297 79

81,297 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

2.6 189 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.9 161 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Intermediate Swale
Bot.W=0.00'  D=1.00'  Z= 4.0 & 33.0 '/'  Top.W=37.00'
n= 0.030  Short grass

0.1 119 0.2500 22.68 17.81 Pipe Channel, Flume 4
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

17.1 569 Total
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Summary for Subcatchment 7: Area 7

Runoff = 9.72 cfs @ 12.20 hrs,  Volume= 0.653 af,  Depth= 4.17"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 81,807 79

81,807 100.00% Pervious Area

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

9.3 63 0.0300 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

2.6 37 0.2500 0.24 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.5 100 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.4 200 Total
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Summary for Subcatchment 8: Area 8

Runoff = 11.84 cfs @ 12.22 hrs,  Volume= 0.835 af,  Depth= 4.17"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 104,501 79

104,501 100.00% Pervious Area

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

12.7 93 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.4 4 0.2500 0.15 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.7 143 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

13.8 240 Total
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Summary for Subcatchment 9: Area 9

Runoff = 6.52 cfs @ 12.26 hrs,  Volume= 0.510 af,  Depth= 4.17"
     Routed to Link F3 : Flume 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 63,901 79

63,901 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.4 99 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.4 431 0.0100 3.00 9.01 Trap/Vee/Rect Channel Flow, Diversion Berm
Bot.W=0.00'  D=1.00'  Z= 2.0 & 4.0 '/'  Top.W=6.00'
n= 0.030  Short grass

17.3 630 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 10: Area 10

Runoff = 8.74 cfs @ 12.26 hrs,  Volume= 0.676 af,  Depth= 4.17"
     Routed to Link F6 : Flume 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 84,606 79

84,606 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

2.5 183 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.9 171 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, Diversion Berm
Bot.W=0.00'  D=1.00'  Z= 33.0 & 4.0 '/'  Top.W=37.00'
n= 0.030  Earth, grassed & winding

16.9 454 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 11: Area 11

Runoff = 3.20 cfs @ 12.23 hrs,  Volume= 0.235 af,  Depth= 4.17"
     Routed to Link F6 : Flume 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 29,415 79

29,415 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.6 119 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.0 4 0.0100 3.11 57.58 Trap/Vee/Rect Channel Flow, 
Bot.W=0.00'  D=1.00'  Z= 33.0 & 4.0 '/'  Top.W=37.00'
n= 0.030  Earth, grassed & winding

15.1 223 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 12a: Area 12a

Runoff = 11.03 cfs @ 12.22 hrs,  Volume= 0.791 af,  Depth= 4.17"
     Routed to Reach SS1 : South Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 98,996 79
0 96 Gravel surface, HSG C

98,996 79 Weighted Average
98,996 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.8 57 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.1 23 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

14.4 180 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 12b: Area 12b

Runoff = 10.01 cfs @ 12.22 hrs,  Volume= 0.716 af,  Depth= 4.17"
     Routed to Reach SS2 : South Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 89,333 79
358 96 Gravel surface, HSG C

89,691 79 Weighted Average
89,691 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.3 24 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.3 57 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.1 23 0.3333 4.04 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

14.2 204 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 13: Area 13

Runoff = 25.02 cfs @ 12.23 hrs,  Volume= 1.806 af,  Depth= 4.17"
     Routed to Reach NS1 : North Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 226,080 79

226,080 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.8 56 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 49 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

14.5 205 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 14: Area 14

Runoff = 9.19 cfs @ 12.13 hrs,  Volume= 0.478 af,  Depth= 4.17"
     Routed to Reach NS2 : North Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 59,877 79

59,877 100.00% Pervious Area

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

5.8 100 0.2500 0.29 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.1 25 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

5.9 125 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 15a: Area 15a

Runoff = 18.14 cfs @ 12.11 hrs,  Volume= 0.877 af,  Depth= 4.60"
     Routed to Reach NS1 : North Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 78,118 79
5,343 98 Paved roads w/curbs & sewers, HSG C

16,153 96 Gravel surface, HSG C

99,614 83 Weighted Average
94,271 94.64% Pervious Area
5,343 5.36% Impervious Area

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

0.9 32 0.0050 0.57 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

2.4 26 0.1538 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

3.3 58 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 15b: Area 15b

Runoff = 2.11 cfs @ 12.10 hrs,  Volume= 0.102 af,  Depth= 4.82"
     Routed to Reach NS2 : North Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 7,026 79
4,030 96 Gravel surface, HSG C

11,056 85 Weighted Average
11,056 100.00% Pervious Area

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

0.1 11 0.1176 1.62 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

2.3 22 0.1176 0.16 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

2.4 33 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 15c: Area 15c

Runoff = 1.40 cfs @ 12.14 hrs,  Volume= 0.078 af,  Depth= 4.50"
     Routed to Reach NS3 : North Swale 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 7,178 79
1,854 96 Gravel surface, HSG C

9,032 82 Weighted Average
9,032 100.00% Pervious Area

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

0.1 14 0.1250 1.74 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

4.4 50 0.1250 0.19 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

2.7 1,592 0.0167 9.92 610.36 Trap/Vee/Rect Channel Flow, 
Bot.W=10.00'  D=3.00'  Z= 4.0 & 3.0 '/'  Top.W=31.00'
n= 0.030  Earth, grassed & winding

7.2 1,656 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 16a: Area 16a

Runoff = 6.55 cfs @ 12.13 hrs,  Volume= 0.350 af,  Depth= 4.93"
     Routed to Reach SS1 : South Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 20,948 79
16,095 96 Gravel surface, HSG C

37,043 86 Weighted Average
37,043 100.00% Pervious Area

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

3.7 13 0.0050 0.06 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.59"

0.7 21 0.0050 0.52 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

1.2 16 0.3300 0.22 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

5.6 50 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 16b: Area 16b

Runoff = 6.26 cfs @ 12.10 hrs,  Volume= 0.300 af,  Depth= 4.82"
     Routed to Reach SS2 : South Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 21,666 79
10,804 96 Gravel surface, HSG C

32,470 85 Weighted Average
32,470 100.00% Pervious Area

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

0.7 64 0.0450 1.57 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

1.1 14 0.3333 0.22 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

1.8 78 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 17: Area 17

Runoff = 13.60 cfs @ 12.23 hrs,  Volume= 0.987 af,  Depth= 4.17"
     Routed to Reach SS3 : South Swale 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 123,541 79

123,541 100.00% Pervious Area

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

13.5 100 0.0300 0.12 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.7 48 0.0300 1.21 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.6 123 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

14.8 271 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 18: Area 18

Runoff = 2.20 cfs @ 12.12 hrs,  Volume= 0.111 af,  Depth= 4.17"
     Routed to Link RC1 : Rock Chute 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 13,884 79

13,884 100.00% Pervious Area

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

4.0 100 0.2500 0.42 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.59"

0.0 3 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.1 200 0.0100 3.00 9.01 Trap/Vee/Rect Channel Flow, Diversion Berm
Bot.W=0.00'  D=1.00'  Z= 2.0 & 4.0 '/'  Top.W=6.00'
n= 0.030  Earth, grassed & winding

5.1 303 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 19: Area 19

Runoff = 8.62 cfs @ 12.15 hrs,  Volume= 0.483 af,  Depth= 4.17"
     Routed to Link F3 : Flume 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 60,482 79

60,482 100.00% Pervious Area

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

5.8 100 0.2500 0.29 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.0 8 0.2500 3.50 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.9 540 0.0100 4.77 57.18 Trap/Vee/Rect Channel Flow, 
Bot.W=0.00'  D=2.00'  Z= 2.0 & 4.0 '/'  Top.W=12.00'
n= 0.030  Earth, grassed & winding

7.7 648 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 20: Area 20

Runoff = 0.34 cfs @ 12.13 hrs,  Volume= 0.017 af,  Depth= 4.28"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 1,965 79
160 96 Gravel surface, HSG C

2,125 80 Weighted Average
2,125 100.00% Pervious Area

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

1.8 23 0.2500 0.22 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

3.7 8 0.0050 0.04 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

5.5 31 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment 21: Area 21

Runoff = 8.37 cfs @ 12.12 hrs,  Volume= 0.418 af,  Depth= 4.28"
     Routed to Reach SS3 : South Swale 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

* 49,452 79
1,537 96 Gravel surface, HSG C

50,989 80 Weighted Average
50,989 100.00% Pervious Area

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

2.9 43 0.2500 0.24 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

0.5 16 0.0050 0.49 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

1.3 16 0.2500 0.20 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.59"

4.7 75 Total

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Subcatchment P1: North Pond

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 67.48 cfs @ 12.09 hrs,  Volume= 3.235 af,  Depth= 4.93"
     Routed to Pond NP : North Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
MSE 24-hr 4  100-yr Rainfall=6.55"

Area (sf) CN Description

125,453 98 Water Surface
* 210,716 79

6,505 96 Gravel surface, HSG C

342,674 86 Weighted Average
217,221 63.39% Pervious Area
125,453 36.61% Impervious Area

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Reach NS1: North Swale 1

Inflow Area = 7.477 ac, 1.64% Impervious,  Inflow Depth = 4.31"    for  100-yr event
Inflow = 34.91 cfs @ 12.12 hrs,  Volume= 2.683 af
Outflow = 31.25 cfs @ 12.22 hrs,  Volume= 2.683 af,  Atten= 10%,  Lag= 6.1 min
     Routed to Reach NS2 : North Swale 2

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.46 fps,  Min. Travel Time= 3.9 min
Avg. Velocity = 1.10 fps,  Avg. Travel Time= 15.9 min

Peak Storage= 7,302 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.58' , Surface Width= 14.07'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 302.62 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 1,043.0'   Slope= 0.0209 '/'
Inlet Invert= 714.00',  Outlet Invert= 692.16'

‡

03/16/2026 - Classification: Internal - ECRM13697028
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Summary for Reach NS2: North Swale 2

[62] Hint: Exceeded Reach NS1 OUTLET depth by 0.32' @ 12.36 hrs

Inflow Area = 11.886 ac, 1.03% Impervious,  Inflow Depth = 4.27"    for  100-yr event
Inflow = 48.82 cfs @ 12.22 hrs,  Volume= 4.230 af
Outflow = 48.36 cfs @ 12.26 hrs,  Volume= 4.230 af,  Atten= 1%,  Lag= 2.8 min
     Routed to Reach NS3 : North Swale 3

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.20 fps,  Min. Travel Time= 1.5 min
Avg. Velocity = 1.01 fps,  Avg. Travel Time= 6.3 min

Peak Storage= 4,390 cf @ 12.23 hrs
Average Depth at Peak Storage= 0.88' , Surface Width= 16.17'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 224.48 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 381.0'   Slope= 0.0115 '/'
Inlet Invert= 692.16',  Outlet Invert= 687.77'

‡
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Summary for Reach NS3: North Swale 3

[61] Hint: Exceeded Reach NS2 outlet invert by 0.79' @ 12.27 hrs

Inflow Area = 12.754 ac, 0.96% Impervious,  Inflow Depth = 4.27"    for  100-yr event
Inflow = 52.05 cfs @ 12.26 hrs,  Volume= 4.538 af
Outflow = 51.98 cfs @ 12.28 hrs,  Volume= 4.538 af,  Atten= 0%,  Lag= 1.1 min
     Routed to Pond NP : North Pond

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.13 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 1.23 fps,  Avg. Travel Time= 2.6 min

Peak Storage= 1,977 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.79' , Surface Width= 15.55'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 290.78 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 195.0'   Slope= 0.0193 '/'
Inlet Invert= 687.77',  Outlet Invert= 684.00'

‡
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Summary for Reach SS1: South Swale 1

Inflow Area = 3.123 ac, 0.00% Impervious,  Inflow Depth = 4.38"    for  100-yr event
Inflow = 15.12 cfs @ 12.16 hrs,  Volume= 1.140 af
Outflow = 14.25 cfs @ 12.28 hrs,  Volume= 1.140 af,  Atten= 6%,  Lag= 7.3 min
     Routed to Pond C5 : C5

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.00 fps,  Min. Travel Time= 3.8 min
Avg. Velocity = 0.73 fps,  Avg. Travel Time= 15.6 min

Peak Storage= 3,263 cf @ 12.21 hrs
Average Depth at Peak Storage= 0.42' , Surface Width= 12.91'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 247.65 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 686.0'   Slope= 0.0140 '/'
Inlet Invert= 714.00',  Outlet Invert= 704.38'

‡
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Summary for Reach SS2: South Swale 2

[79] Warning: Submerged Pond C5 Primary device # 1 INLET by 0.46'

Inflow Area = 5.927 ac, 0.00% Impervious,  Inflow Depth = 4.37"    for  100-yr event
Inflow = 25.27 cfs @ 12.25 hrs,  Volume= 2.156 af
Outflow = 24.90 cfs @ 12.31 hrs,  Volume= 2.156 af,  Atten= 1%,  Lag= 3.9 min
     Routed to Reach SS3 : South Swale 3

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.53 fps,  Min. Travel Time= 2.3 min
Avg. Velocity = 0.87 fps,  Avg. Travel Time= 9.3 min

Peak Storage= 3,393 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.59' , Surface Width= 14.10'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 238.39 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 481.0'   Slope= 0.0130 '/'
Inlet Invert= 704.25',  Outlet Invert= 698.00'

‡

03/16/2026 - Classification: Internal - ECRM13697028



I-43 Fully Developed Site Closure
MSE 24-hr 4  100-yr Rainfall=6.55"I-43 Landfill_Plan Mod_Full Site Closure_0.6

  Printed  5/24/2024Prepared by SCS Engineers
Page 84HydroCAD® 10.20-2g  s/n 05804  © 2022 HydroCAD Software Solutions LLC

Summary for Reach SS3: South Swale 3

[62] Hint: Exceeded Reach SS2 OUTLET depth by 0.27' @ 12.17 hrs

Inflow Area = 12.870 ac, 0.00% Impervious,  Inflow Depth = 4.27"    for  100-yr event
Inflow = 51.87 cfs @ 12.26 hrs,  Volume= 4.582 af
Outflow = 51.15 cfs @ 12.33 hrs,  Volume= 4.582 af,  Atten= 1%,  Lag= 4.2 min
     Routed to Pond C1 : Culvert C1a & b

Routing by Stor-Ind+Trans method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.65 fps,  Min. Travel Time= 2.6 min
Avg. Velocity = 1.13 fps,  Avg. Travel Time= 10.7 min

Peak Storage= 7,937 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.85' , Surface Width= 15.94'
Bank-Full Depth= 2.00'  Flow Area= 34.0 sf,  Capacity= 253.69 cfs

10.00'  x  2.00'  deep channel,  n= 0.030  Earth, dense weeds
Side Slope Z-value= 4.0  3.0 '/'   Top Width= 24.00'
Length= 721.0'   Slope= 0.0147 '/'
Inlet Invert= 698.00',  Outlet Invert= 687.39'

‡
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Summary for Pond C1: Culvert C1a & b

[58] Hint: Peaked 0.45' above defined flood level
[62] Hint: Exceeded Reach SS3 OUTLET depth by 3.23' @ 12.34 hrs

Inflow Area = 12.870 ac, 0.00% Impervious,  Inflow Depth = 4.27"    for  100-yr event
Inflow = 51.15 cfs @ 12.33 hrs,  Volume= 4.582 af
Outflow = 51.15 cfs @ 12.33 hrs,  Volume= 4.582 af,  Atten= 0%,  Lag= 0.0 min
Primary = 51.15 cfs @ 12.33 hrs,  Volume= 4.582 af
     Routed to Pond NP : North Pond

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Peak Elev= 691.45' @ 12.33 hrs
Flood Elev= 691.00'

Device Routing     Invert Outlet Devices

#1 Primary 687.71' 24.0"  Round C1a   
L= 341.7'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 687.71' / 683.12'   S= 0.0134 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

#2 Primary 687.47' 24.0"  Round C1b   
L= 341.6'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 687.47' / 683.25'   S= 0.0124 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=51.13 cfs @ 12.33 hrs  HW=691.45'   (Free Discharge)
1=C1a  (Inlet Controls 25.03 cfs @ 7.97 fps)
2=C1b  (Inlet Controls 26.10 cfs @ 8.31 fps)
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Summary for Pond C5: C5

[58] Hint: Peaked 2.06' above defined flood level
[62] Hint: Exceeded Reach SS1 OUTLET depth by 5.28' @ 12.28 hrs

Inflow Area = 3.123 ac, 0.00% Impervious,  Inflow Depth = 4.38"    for  100-yr event
Inflow = 14.25 cfs @ 12.28 hrs,  Volume= 1.140 af
Outflow = 14.25 cfs @ 12.28 hrs,  Volume= 1.140 af,  Atten= 0%,  Lag= 0.0 min
Primary = 14.25 cfs @ 12.28 hrs,  Volume= 1.140 af
     Routed to Reach SS2 : South Swale 2

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Peak Elev= 710.06' @ 12.28 hrs
Flood Elev= 708.00'

Device Routing     Invert Outlet Devices

#1 Primary 704.38' 18.0"  Round Culvert   
L= 38.0'   CMP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 704.38' / 704.25'   S= 0.0034 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 1.77 sf   

Primary OutFlow  Max=14.24 cfs @ 12.28 hrs  HW=710.06'   (Free Discharge)
1=Culvert  (Barrel Controls 14.24 cfs @ 8.06 fps)
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Summary for Pond NP: North Pond

[62] Hint: Exceeded Reach NS3 OUTLET depth by 1.62' @ 13.17 hrs
[79] Warning: Submerged Pond C1 Primary device # 1 OUTLET by 2.77'
[79] Warning: Submerged Pond C1 Primary device # 2 OUTLET by 2.64'

Inflow Area = 96.212 ac, 4.10% Impervious,  Inflow Depth = 4.26"    for  100-yr event
Inflow = 337.29 cfs @ 12.33 hrs,  Volume= 34.174 af
Outflow = 71.57 cfs @ 13.04 hrs,  Volume= 34.153 af,  Atten= 79%,  Lag= 42.9 min
Primary = 21.98 cfs @ 13.04 hrs,  Volume= 26.485 af
Secondary = 49.59 cfs @ 13.04 hrs,  Volume= 7.668 af

Routing by Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
Starting Elev= 681.75'   Surf.Area= 122,831 sf   Storage= 35,180 cf
Peak Elev= 685.89' @ 13.04 hrs   Surf.Area= 260,790 sf   Storage= 850,819 cf   (815,638 cf above start)
Flood Elev= 886.00'   Surf.Area= 263,538 sf   Storage= 878,611 cf   (843,431 cf above start)

Plug-Flow detention time= 423.6 min calculated for 33.345 af (98% of inflow)
Center-of-Mass det. time= 397.2 min ( 1,212.5 - 815.3 )

Volume Invert Avail.Storage Storage Description

#1 681.46' 878,611 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

681.46 119,790 0 0
682.00 125,453 66,216 66,216
684.00 211,702 337,155 403,371
686.00 263,538 475,240 878,611

Device Routing     Invert Outlet Devices

#1 Primary 681.50' 24.0"  Round Culvert   
L= 50.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 681.50' / 681.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 3.14 sf   

#2 Device 1 681.75' 6.0" Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 682.25' 6.0" Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads   

#4 Device 1 682.75' 6.0" Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads   

#5 Device 1 683.25' 6.0" Vert. Orifice/Grate X 4.00    C= 0.600   
Limited to weir flow at low heads   

#6 Device 1 684.00' 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#7 Secondary 685.00' Custom Weir/Orifice, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.50  1.00   
Width (feet)  10.00  20.00  30.00   
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Primary OutFlow  Max=21.99 cfs @ 13.04 hrs  HW=685.89'   (Free Discharge)
1=Culvert  (Barrel Controls 21.99 cfs @ 7.00 fps)

2=Orifice/Grate  (Passes < 7.46 cfs potential flow)
3=Orifice/Grate  (Passes < 6.97 cfs potential flow)
4=Orifice/Grate  (Passes < 6.43 cfs potential flow)
5=Orifice/Grate  (Passes < 5.85 cfs potential flow)
6=Orifice/Grate  (Passes < 46.84 cfs potential flow)

Secondary OutFlow  Max=47.48 cfs @ 13.04 hrs  HW=685.89'   (Free Discharge)
7=Custom Weir/Orifice  (Weir Controls 47.48 cfs @ 2.80 fps)
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Summary for Link F1: Flume 1

Inflow Area = 1.695 ac, 0.00% Impervious,  Inflow Depth = 4.17"    for  100-yr event
Inflow = 7.79 cfs @ 12.24 hrs,  Volume= 0.590 af
Primary = 7.79 cfs @ 12.24 hrs,  Volume= 0.590 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond NP : North Pond

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
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Summary for Link F2: Flume 2

Inflow Area = 0.661 ac, 0.00% Impervious,  Inflow Depth = 4.17"    for  100-yr event
Inflow = 3.07 cfs @ 12.24 hrs,  Volume= 0.230 af
Primary = 3.07 cfs @ 12.24 hrs,  Volume= 0.230 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach NS3 : North Swale 3

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
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Summary for Link F3: Flume 3

Inflow Area = 4.297 ac, 0.00% Impervious,  Inflow Depth = 4.17"    for  100-yr event
Inflow = 19.25 cfs @ 12.18 hrs,  Volume= 1.495 af
Primary = 19.25 cfs @ 12.18 hrs,  Volume= 1.495 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond NP : North Pond

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs

03/16/2026 - Classification: Internal - ECRM13697028



I-43 Fully Developed Site Closure
MSE 24-hr 4  100-yr Rainfall=6.55"I-43 Landfill_Plan Mod_Full Site Closure_0.6

  Printed  5/24/2024Prepared by SCS Engineers
Page 92HydroCAD® 10.20-2g  s/n 05804  © 2022 HydroCAD Software Solutions LLC

Summary for Link F4: Flume 4

Inflow Area = 2.780 ac, 0.00% Impervious,  Inflow Depth = 4.17"    for  100-yr event
Inflow = 12.59 cfs @ 12.25 hrs,  Volume= 0.967 af
Primary = 12.59 cfs @ 12.25 hrs,  Volume= 0.967 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach NS2 : North Swale 2

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
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Summary for Link F6: Flume 6

Inflow Area = 2.618 ac, 0.00% Impervious,  Inflow Depth = 4.17"    for  100-yr event
Inflow = 11.89 cfs @ 12.25 hrs,  Volume= 0.911 af
Primary = 11.89 cfs @ 12.25 hrs,  Volume= 0.911 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach SS3 : South Swale 3

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
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Summary for Link RC1: Rock Chute 1

Inflow Area = 0.319 ac, 0.00% Impervious,  Inflow Depth = 4.17"    for  100-yr event
Inflow = 2.20 cfs @ 12.12 hrs,  Volume= 0.111 af
Primary = 2.20 cfs @ 12.12 hrs,  Volume= 0.111 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Reach SS3 : South Swale 3

Primary outflow = Inflow, Time Span= 0.00-90.00 hrs, dt= 0.01 hrs
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Job No.  25222259 Job: I-43 Plan Mod Addendum By:   RJG Date: 2/27/24

Client:  WPL Subject:  Intermediate Diversion Berm Spacing Chk'd: SJL Date: 4/5/24

Purpose/Approach:

Use USLE to properly space diversion berms/swales along the 3% slope of the final cover and a 4:1 to maintain 

average annual soil loss along the final cover to 3 tons/acre or less. Also check average slope. 

References:

1. Figure 7.2 Rainfall factors for use with the universal soil loss equation, Sheet 2 

2. Table 5.1. Soil Erodibility Factor Kfact, Sheet 3 

3. Table 10. Factor C for permanent pasture, range, and idle land, Sheet 4

4. Table of P-factors per land cover, Sheet 5

Assumptions:

A = 3 tons/acre

R = see pg. 2

K = see pg. 3 for silt loam assuming 4% organic matter

C = see pg. 4

P = see pg. 5 for Dense vegetation

Calculations: USLE Equation: A = R * K * LS * C * P

where: A = Average annual soil loss, ton/acre

R = Rainfall and runoff erosivity index

K = Soil erodibility factor, tons/acre

LS = Slope length and steepness factor

C = Cover management factor

P = Practice factor

or LS = A = 3

R x K x C x P 98 x 0.33 x 0.0065 x 1.0

 LS 

= 

From the LS Values Table (Sheet 5), based on the final cover slopes, the slope distance is between as 

shown below. Use linear interpolation between the LS values to determine the slope length for each slope. 

Then check average slope.

Slope Length @ ft LS=

Slope Length @ ft LS=

Conclusion:

The distance between the intermediate berms/swales on the final cover 4:1 slope cannot exceed 230 ft.

The 3% slope and the average slope 10% can not be computed from the graphs since the LS value

would require a slope greater than 1000 feet. No intermediate/swale is required for the final cover.

200

250

Universal Soil Loss Equation (USLE) Calculation

0.33

98

0.0065

1.0

14.27

13.34

14.91
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Job No.  25222159 Job: I-43 Plan Mod Addendum By:   RJG Date: 2/27/24

Client:  WPL Subject:  Intermediate Diversion Berm Spacing Chk'd: SJL Date: 4/5/24

Calculations (Continued):

Slope length for the calculate LS factor for 4:1 = ft

Slope length for the calculate LS factor for 3% = ft

Determine average slope along longest flow length. From the drawings the longest slope is 

ft @ 4:1 slope and ft @ 3% slope

Total Length = ft

Average slope = (Slope1 * Length1 + Slope2 * Length2)/Total Length = = ~10%

At 10% the calculated LS value gives a slope greater than 1000 ft, which exceeds 

the longest potential flow path of the proposed intermediate and final closure design. 

I:\25222259.00\Data and Calculations\Stormwater\2_Diversion Berms\[240405_Diversion Berm-Swale Spacing.xls]Intermediate Swale
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Job No.  25222259 Job: I-43 Plan Mod Addendum By:   RJG Date: 2/27/24

Client:  WPL Subject:  Intermediate Diversion Berm Spacing Chk'd: SJL Date: 4/5/24

Source:  "Predicting Rainfall Erosion Losses," USDA Agriculture Handbook Number 537, 1978.
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Client:  WPL Subject:  Intermediate Diversion Berm Spacing Chk'd: SJL Date: 4/5/24

Assuming an organic content (Pom) of 4% to be conservative, typically range for topsoil is 4% and 8%.

K = 0.33
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Job No.  25222259 Job: I-43 Plan Mod Addendum By:   RJG Date: 2/27/24

Client:  WPL Subject:  Intermediate Diversion Berm Spacing Chk'd: SJL Date: 4/5/24

Source:  "Predicting Rainfall Erosion Losses," USDA Agriculture Handbook Number 537, 1978.
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Client:  WPL Subject:  Intermediate Diversion Berm Spacing Chk'd: SJL Date: 4/5/24

Source: Erosion and Sediment Control Handbook," Goldman, Jackson, & Bursztynsky, 1986.
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Job No. 25222259.00 Job: I-43 Plan Mod Addendum By: RJG Date: 4/5/24

Client: WPL Subject:  Diversion Berm Sizing Chk'd:  SJL Date: 5/23/24

Purpose:

To size the diversion berm to accommodate the 25-year, 24-hour storm event.

References:

1. WisDOT Facilities Development Manual Chapter 13, Section 30-15, Grass Lined Channels.

2. Design of Roadside Channels with Flexible Linings, HEC-15, USDOT FHWA.

3. HydroCAD Report_I-43_CWS Liner Conversion.pdf
4. HydroCAD Report_I-43_Fully Developed Site Closure.pdf

Approach:

Use HydroCAD to determine the 25-year, 24-hour peak flow to each diversion berm drainage area.  Use Grass Lined Channel
   Design WisDOT Spreadsheet, FDM 13-30 Attachment 15.2 (from Reference #1) to size the diversion berms.  The WisDOT
   spreadsheet incorporates the design guidelines and equations described in "Design of Roadside Channels with Flexible Linings", 
   HEC-15, USDOT FHWA (Reference #2).
Confirm the diversion berm swale is stable and has enough capacity for the design flow rate.

Assumptions:

1. Assume the channel geometry is a v-notch swale with one sideslope at either 4:1 (final cover slope) or 3% 
   and the other sideslope at 2:1.
2. Assume 1.0% slope along the flow path of the diversion berm.
3. Assume the following parameters per Section 15.2 - Grass Lining Properties from Reference #1:

Vegetation Retardance Class = C
Vegetation Condition = Good
Vegetation Growth Form = Turf

4. Assume Cohesive soil type with ASTM Soil Class SC and a Plasticity Index (PI) of 16.

5. Existing diversion berms are not evaluated because they will accept the same or less drainage area for the two

    closure options compared to when they were constructed. 

Calculations:

Diversion berm flow rates:

Drainage Area Flowrate (cfs) Drainage Area Flowrate (cfs)

1.93

3.02

2.54

Size the diversion berm on the 3% cover based on a flow rate of: cfs

Size the diversion berms on the 4:1 cover based on a flow rate of: cfs

Use the WisDOT Grass Swale Design Spreadsheet to determine the flow depth, velocity and shear stress in the swale.

Results:

The calculated flow depth on the 3% final cover diversion berm is 0.65 feet with a flow velocity of fps.

The diversion berm is stable at the design flow rate.  The design diversion berm depth of 2 feet maintains at least 0.5 ft of 

during the 25-year, 24-hour storm event. Based on the shear stress of lb/sf, install a Class 1, Type B channel erosion mat. 

The calculated flow depth on the 4:1 final cover diversion berm is 1.19 feet with a flow velocity of fps.

The diversion berm is stable at the design flow rate.  The design diversion berm depth of 2.0 feet maintains at least 0.5 ft of 

during the 25-year, 24-hour storm event. Based on the shear stress of lb/sf, install a Class 1, Type B channel erosion mat. 

Fully Developed Site ClosureContact Water Swale Liner Conversion

1.93

3.02

4.23

4.13

1.41

5.29

5.54

2.03

Area 1

Area 3

Area 5

Area 9

Area 18

4:1 cover

5.54

5.50

Area 19

Area 1

Area 3

Area 5

Area 6

Area 10

Area 11

0.74

0.74

1.29

4:1 cover

4:1 cover

0.41

5.50
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Job No. 25222259.00 Job: I-43 Plan Mod Addendum By: RJG Date: 4/5/24

Client: WPL Subject:  Diversion Berm Sizing Chk'd:  SJL Date: 5/23/24

Channel/Ditch Geometry
Channel Slope, So (ft/ft) 0.01 0.01

Channel Bottom Width, B (ft) 0 0

Channel Side Slope, z1 2 2

Channel Side Slope, z2 33.33 4

Flow Depth, d (ft)    Solve iteratively 0.65 1.19

Safety Factor, SF 1.0 1.0

Vegetation/Soil Parameters

Vegetation Retardance Class C C

Vegetation Condition good good

Vegetation Growth Form turf turf

Soil Type cohesive cohesive

D75 (in)   (Set at 0.00 for cohesive soils)

ASTM Soil Class SC SC

Plasticity Index, PI 16 16

Results Summary

Design Q (ft
3
/s) 5.5 5.5

Calculated Q (ft
3
/s) 5.4 5.6

Difference Between Design & Calc. Flow (%) -1.6% 1.7%

Stable (Yes or No) YES YES

Channel Parameters

Vegetation Height, h (ft) 0.67 0.67

Grass Roughness Coefficient, Cn 0.238 0.238

Cover Factor, Cf 0.90 0.90

Noncohesive Soil

Soil Grain Roughness, ns 0.016 0.016

Permissible Soil Shear Stress, τp (lb/ft
2
) N/A N/A

Cohesive Soil

Porosity, e 0.35 0.35

Soil Coefficient 1, c1 1.0700 1.0700

Soil Coefficient 2, c2 14.30 14.30

Soil Coefficient 3, c3 47.700 47.700

Soil Coefficient 4, c4 1.42 1.42

Soil Coefficient 5, c5 -0.61 -0.61

Soil Coefficient 6, c6 0.00010 0.00010

Permissible Soil Shear Stress, τp (lb/ft
2
) 0.080 0.080

Total Permissible Shear Stress, τp (lb/ft
2
) 0.080 0.080

Cross Sectional Area, A (ft
2
) 7.463 4.248

Wetted Perimeter, P (ft) 23.13 7.57

Hydraulic Radius, R (ft) 0.323 0.561

Top Width, T (ft) 22.96 7.14

Hydraulic Depth, D (ft) 0.325 0.595

Froude Number (Q design) 0.226 0.301

Channel Shear Stress, τo (lb/ft
2
) 0.20 0.35

Actual Sheer Stress, τd (lb/ft
2
) 0.41 0.74

Mannings n 0.096 0.077

Average Velocity, V (ft/s) 0.74 1.29

Calculated Flow, Q (ft
3
/s) 5.4 5.6

Difference Between Design & Calc. Flow (%) -1.6% 1.7%

Effective Shear on Soil Surface, τe (lb/ft
2
) 0.001 0.003

Total Permissible Shear on Veg., τp,veg (lb/ft
2
) 28.84 18.56

Stable (Y or N) YES YES

Source:  Grass Lined Channel Design WisDOT Spreadsheet, FDM 13-30 Attachment 15.2

version 070228 2 5/23/2024
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Client: WPL Subject:  Diversion Berm Sizing Chk'd:  SJL Date: 5/23/24
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Job No.: 25222259.00 Job: I-43 Plan Mod Addendum By: RJG Date: 5/22/24

Client: WPL Subject:  Perimeter Swale Sizing Chk'd:  SJL Date: 5/23/24

Purpose:

To size the perimeter swale to accommodate the 25-year, 24-hour storm event.

References:

1. WisDOT Facilities Development Manual Chapter 13, Section 30-15 - Grass Lined Channels.

2. Design of Roadside Channels with Flexible Linings, HEC-15, USDOT FHWA.

3. HydroCAD Report_I-43_CWS Liner Conversion.pdf
4. HydroCAD Report_I-43_Fully Developed Site Closure.pdf

Approach:

Use HydroCAD to determine the 25-year, 24-hour peak flow rate for the perimeter swale.  Use Grass Lined Channel Design

   WisDOT Spreadsheet, FDM 13-30 Attachment 15.2 (from Reference #1) to size the perimeter swale for each design swale

   cross section.  The WisDOT spreadsheet incorporates the design guidelines and equations described in "Design of Roadside

   Channels with Flexible Linings", HEC-15, USDOT FHWA (Reference #2).

Confirm the swale is stable and has enough capacity for the design flow rate.
 
Assumptions:

1. Assume the channel sideslopes are as shown on drawings.
2. Assume slope along the flowpath of the swale as shown on drawings.
3. Assume the following parameters per Section 15.2 - Grass Lining Properties from Reference #1:

Vegetation Retardance Class = C
Vegetation Condition = Good
Vegetation Growth Form = Turf

4. Assume Cohesive soil type with ASTM Soil Class SC and a Plasticity Index (PI) of 16.

Calculations:

See Page 2, 3 and 4

Results:

The North and South perimeter swales can handle the flow rate without overtopping based on the average slope and 

as individual sections.

The proposed swales are designed to handle the 25-year, 24-hour storm peak discharge.

Based on the shear stress of each proposed swale install a Class 1, Type B channel erosion mat and where a swale is regraded. 
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Job No.: 25222259.00 Job: I-43 Plan Mod Addendum By: RJG Date: 5/22/24

Client: WPL Subject:  Perimeter Swale Sizing Chk'd:  SJL Date: 5/23/24

Calculations (Continued):

Contact Water Swale Liner Conversion:

Size proposed Swale 1 in Area 6 based on a flow rate of: 6.05

Size proposed Swale 2 in Area 9 based on a flow rate of: 4.70

Size proposed Swale 3 based on a flow rate of: 9.78

Size proposed Swale 4 based on a flow rate of: 1.20

Confirm Size of South Swale 1 based on a flow rate of: 9.79

Confirm Size of South Swale 2 based on a flow rate of: 12.82

Confirm Size of South Swale 3 based on a flow rate of: 13.51

Confirm Size of South Swale 4 based on a flow rate of: 13.56

Size regraded South Swale 5 based on a flow rate of: 14.75

Size regraded South Swale 6 based on a flow rate of: 17.37

Average South Swale flow rate: 17.37

Confirm Size of North Swale 1 based on a flow rate of: 20.02

Confirm Size of North Swale 2 based on a flow rate of: 24.00

Confirm Size of North Swale 3 based on a flow rate of: 26.58

Average North Swale flow rate: 26.58

Fully Developed Site Closure:

Confirm Size of North Swale 1 based on a flow rate of: 22.44

Confirm Size of North Swale 2 based on a flow rate of: 30.57

Confirm Size of North Swale 3 based on a flow rate of: 32.49

Confirm Size of South Swale 1 based on a flow rate of: 9.79

Confirm Size of South Swale 2 based on a flow rate of: 15.95

Confirm Size of South Swale 3 based on a flow rate of: 32.10

Use the WisDOT Grass Swale Design Spreadsheet (Sheet 2) to determine the flow depth, velocity and shear stress in the swale.

cfs from Node SS2 from Reference 2.

cfs from Node NS3 from Reference 1.

cfs from Node NS1 from Reference 2.

cfs from Node NS2 from Reference 2.

cfs from Node NS3 from Reference 2.

cfs from Node NS3 from Reference 1.

cfs from Node SS2 from Reference 1.

cfs from Node SS1 from Reference 1.

cfs from Node NS1 from Reference 1.

cfs from Node NS2 from Reference 1.

cfs from Node SS1 from Reference 2.

cfs from Node S1 from Reference 1.

cfs from Node S2 from Reference 1.

cfs from Node S3 from Reference 1.

cfs from Node S4 from Reference 1.

cfs from Node SS6 from Reference 1.

cfs from Node SS5 from Reference 1.

cfs from Node SS3 from Reference 2.

cfs from Node SS4 from Reference 1.

cfs from Node SS6 from Reference 1.

cfs from Node SS3 from Reference 1.
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Job No.: 25222259.00 Job: I-43 Plan Mod Addendum By: RJG Date: 5/22/24

Client: WPL Subject:  Perimeter Swale Sizing Chk'd:  SJL Date: 5/23/24

Contact Water Swale Liner Conversion

Channel/Ditch Geometry Swale 1 Swale 2 Swale 3 Swale 4 SS1 SS2 SS3 SS4 SS5 SS6

South 

Swale 

(average)

NS1 NS2 NS3

North 

Swale 

(averag
Channel Slope, So (ft/ft) 0.0118 0.0125 0.0146 0.0032 0.014 0.0146 0.0093 0.0605 0.003 0.003 0.014 0.0209 0.0115 0.0193 0.01852996

Channel Bottom Width, B (ft) 5 5 5 10 10 10 10 10 10 10 10 10 10 10 10

Channel Side Slope, z1 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4

Channel Side Slope, z2 10 10 3 4 3 3 3 3 3 3 3 3 3 3 3

Flow Depth (ft) 0.61 0.53 0.74 0.38 0.56 0.62 0.77 0.35 1.28 1.38 0.72 0.65 0.92 0.78 0.79

Safety Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Vegetation/Soil Parameters

Vegetation Retardance Class C C C C C C C C C C C C C C C

Vegetation Condition good good good good good good good good good good good good good good good

Vegetation Growth Form turf turf turf turf turf turf turf turf turf turf turf turf turf turf turf

Soil Type cohesive cohesive cohesive cohesive cohesive cohesive cohesive cohesive cohesive cohesive cohesive cohesive cohesive cohesive cohesive

D75 (in)   (Set at 0.00 for cohesive soils)

ASTM Soil Class SC SC SC SC SC SC SC SC SC SC SC SC SC SC SC

Plasticity Index, PI 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16

Results Summary

Design Q (ft
3
/s) 6.1 4.7 9.8 1.2 9.8 12.8 13.5 13.6 14.8 17.4 17.4 20.0 24.0 26.6 26.6

Calculated Q (ft
3
/s) 6.1 4.7 9.7 1.2 9.8 12.9 13.5 13.5 14.6 17.3 17.5 19.7 23.8 26.6 26.7

Difference Between Design & Calc. Flow (%) 1.1% -1.0% -1.2% -1.5% 0.5% 0.7% 0.1% -0.5% -1.3% -0.5% 0.9% -1.7% -0.7% 0.0% 0.3%

Stable (Yes or No) YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES

Channel Parameters

Vegetation Height, h (ft) 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67

Grass Roughness Coefficient, Cn 0.238 0.238 0.238 0.238 0.238 0.238 0.238 0.238 0.238 0.238 0.238 0.238 0.238 0.238 0.238

Cover Factor, Cf 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Noncohesive Soil

Soil Grain Roughness, ns 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016

Permissible Soil Shear Stress, τp (lb/ft
2
) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Cohesive Soil

Porosity, e 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35

Soil Coefficient 1, c1 1.0700 1.0700 1.0700 1.0700 1.0700 1.0700 1.0700 1.0700 1.0700 1.0700 1.0700 1.0700 1.0700 1.0700 1.0700

Soil Coefficient 2, c2 14.30 14.30 14.30 14.30 14.30 14.30 14.30 14.30 14.30 14.30 14.30 14.30 14.30 14.30 14.30

Soil Coefficient 3, c3 47.700 47.700 47.700 47.700 47.700 47.700 47.700 47.700 47.700 47.700 47.700 47.700 47.700 47.700 47.700

Soil Coefficient 4, c4 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42

Soil Coefficient 5, c5 -0.61 -0.61 -0.61 -0.61 -0.61 -0.61 -0.61 -0.61 -0.61 -0.61 -0.61 -0.61 -0.61 -0.61 -0.61

Soil Coefficient 6, c6 0.00010 0.00010 0.00010 0.00010 0.00010 0.00010 0.00010 0.00010 0.00010 0.00010 0.00010 0.00010 0.00010 0.00010 0.00010

Permissible Soil Shear Stress, τp (lb/ft
2
) 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080

Total Permissible Shear Stress, τp (lb/ft
2
) 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080

Cross Sectional Area, A (ft
2
) 5.469 4.476 5.343 4.378 6.628 7.545 9.775 3.867 18.534 20.465 9.014 7.979 12.162 9.929 10.084

Wetted Perimeter, P (ft) 13.06 12.00 9.68 13.13 14.04 14.52 15.61 12.51 19.33 20.05 15.25 14.74 16.70 15.68 15.76

Hydraulic Radius, R (ft) 0.419 0.373 0.552 0.333 0.472 0.520 0.626 0.309 0.959 1.021 0.591 0.541 0.728 0.633 0.640

Top Width, T (ft) 12.93 11.89 9.44 13.04 13.89 14.34 15.39 12.42 18.96 19.66 15.04 14.55 16.44 15.46 15.53

Hydraulic Depth, D (ft) 0.423 0.376 0.566 0.336 0.477 0.526 0.635 0.311 0.978 1.041 0.599 0.548 0.740 0.642 0.649

Froude Number (Q design) 0.303 0.299 0.424 0.082 0.379 0.416 0.306 1.102 0.140 0.146 0.442 0.587 0.401 0.589 0.578

Channel Shear Stress, τo (lb/ft
2
) 0.31 0.29 0.50 0.07 0.41 0.47 0.36 1.17 0.18 0.19 0.53 0.71 0.52 0.76 0.74

Actual Sheer Stress, τd (lb/ft
2
) 0.45 0.41 0.67 0.08 0.48 0.56 0.45 1.30 0.24 0.26 0.65 0.85 0.66 0.94 0.91

Mannings n 0.081 0.083 0.067 0.150 0.072 0.068 0.076 0.048 0.101 0.098 0.065 0.058 0.066 0.057 0.057

Average Velocity, V (ft/s) 1.11 1.05 1.83 0.27 1.48 1.70 1.38 3.51 0.80 0.85 1.93 2.51 1.97 2.68 2.64

Calculated Flow, Q (ft
3
/s) 6.1 4.7 9.7 1.2 9.8 12.9 13.5 13.5 14.6 17.3 17.5 19.7 23.8 26.6 26.7

Difference Between Design & Calc. Flow (%) 1.1% -1.0% -1.2% -1.5% 0.5% 0.7% 0.1% -0.5% -1.3% -0.5% 0.9% -1.7% -0.7% 0.0% 0.3%

Effective Shear on Soil Surface, τe (lb/ft
2
) 0.002 0.002 0.004 0.000 0.002 0.003 0.002 0.014 0.001 0.001 0.004 0.006 0.004 0.007 0.007

Total Permissible Shear on Veg., τp,veg (lb/ft
2
) 20.53 21.56 14.05 70.42 16.22 14.47 18.08 7.21 31.93 30.06 13.22 10.53 13.63 10.17 10.17

Stable (Y or N) YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES

Source:  Grass Lined Channel Design WisDOT Spreadsheet, FDM 13-30 Attachment 15.2

version 070228 3 5/23/2024
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Job No.: 25222259.00 Job: I-43 Plan Mod Addendum By: RJG Date: 5/22/24

Client: WPL Subject:  Perimeter Swale Sizing Chk'd:  SJL Date: 5/23/24

Fully Developed Site Closure

Channel/Ditch Geometry SS1 SS2 SS3 NS1 NS2 NS3

Channel Slope, So (ft/ft) 0.014 0.013 0.0147 0.0209 0.0115 0.0193

Channel Bottom Width, B (ft) 10 10 10 10 10 10

Channel Side Slope, z1 4 4 4 4 4 4

Channel Side Slope, z2 3 3 3 3 3 3

Flow Depth (ft) 0.56 0.72 0.95 0.69 1.03 0.85

Safety Factor 1.0 1.0 1.0 1.0 1.0 1.0

Vegetation/Soil Parameters

Vegetation Retardance Class C C C C C C

Vegetation Condition good good good good good good

Vegetation Growth Form turf turf turf turf turf turf

Soil Type cohesive cohesive cohesive cohesive cohesive cohesive

D75 (in)   (Set at 0.00 for cohesive soils)

ASTM Soil Class SC SC SC SC SC SC

Plasticity Index, PI 16 16 16 16 16 16

Results Summary

Design Q (ft
3
/s) 9.8 16.0 32.1 22.4 30.6 32.5

Calculated Q (ft
3
/s) 9.8 15.9 31.9 22.3 30.6 32.1

Difference Between Design & Calc. Flow (%) 0.5% -0.5% -0.5% -0.8% 0.2% -1.1%

Stable (Yes or No) YES YES YES YES YES YES

Channel Parameters

Vegetation Height, h (ft) 0.67 0.67 0.67 0.67 0.67 0.67

Grass Roughness Coefficient, Cn 0.238 0.238 0.238 0.238 0.238 0.238

Cover Factor, Cf 0.90 0.90 0.90 0.90 0.90 0.90

Noncohesive Soil

Soil Grain Roughness, ns 0.016 0.016 0.016 0.016 0.016 0.016

Permissible Soil Shear Stress, τp (lb/ft
2
) N/A N/A N/A N/A N/A N/A

Cohesive Soil

Porosity, e 0.35 0.35 0.35 0.35 0.35 0.35

Soil Coefficient 1, c1 1.0700 1.0700 1.0700 1.0700 1.0700 1.0700

Soil Coefficient 2, c2 14.30 14.30 14.30 14.30 14.30 14.30

Soil Coefficient 3, c3 47.700 47.700 47.700 47.700 47.700 47.700

Soil Coefficient 4, c4 1.42 1.42 1.42 1.42 1.42 1.42

Soil Coefficient 5, c5 -0.61 -0.61 -0.61 -0.61 -0.61 -0.61

Soil Coefficient 6, c6 0.00010 0.00010 0.00010 0.00010 0.00010 0.00010

Permissible Soil Shear Stress, τp (lb/ft
2
) 0.080 0.080 0.080 0.080 0.080 0.080

Total Permissible Shear Stress, τp (lb/ft
2
) 0.080 0.080 0.080 0.080 0.080 0.080

Cross Sectional Area, A (ft
2
) 6.628 9.014 12.659 8.566 14.013 11.029

Wetted Perimeter, P (ft) 14.04 15.25 16.92 15.03 17.50 16.19

Hydraulic Radius, R (ft) 0.472 0.591 0.748 0.570 0.801 0.681

Top Width, T (ft) 13.89 15.04 16.65 14.83 17.21 15.95

Hydraulic Depth, D (ft) 0.477 0.599 0.760 0.578 0.814 0.691

Froude Number (Q design) 0.379 0.401 0.510 0.602 0.427 0.617

Channel Shear Stress, τo (lb/ft
2
) 0.41 0.48 0.69 0.74 0.57 0.82

Actual Sheer Stress, τd (lb/ft
2
) 0.48 0.58 0.87 0.90 0.74 1.02

Mannings n 0.072 0.068 0.059 0.057 0.063 0.055

Average Velocity, V (ft/s) 1.48 1.77 2.54 2.62 2.18 2.95

Calculated Flow, Q (ft
3
/s) 9.8 15.9 31.9 22.3 30.6 32.1

Difference Between Design & Calc. Flow (%) 0.5% -0.5% -0.5% -0.8% 0.2% -1.1%

Effective Shear on Soil Surface, τe (lb/ft
2
) 0.002 0.003 0.006 0.007 0.005 0.009

Total Permissible Shear on Veg., τp,veg (lb/ft
2
) 16.22 14.47 10.89 10.17 12.42 9.47

Stable (Y or N) YES YES YES YES YES YES

Source:  Grass Lined Channel Design WisDOT Spreadsheet, FDM 13-30 Attachment 15.2

version 070228 4 5/23/2024
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Sheet No: 3/3

Calc. No.

Rev. No.

Job No. 25222259.00 Job: I-43 Plan of Op Addendum By: RJG Date: 5/22/24

Client: WPL Subject:  Perimeter Swale Sizing Chk'd:  SJL Date: 5/23/24
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Sheet No: 1/2

Calc. No.

Rev. No.

Job No. 25222259.00 Job: I-43 Plan Mod Addendum By: RJG Date: 4/4/24

Client: WPL Subject:  Rock Chute Sizing Chk'd:  SJL Date: 4/5/24

Purpose:

To size the rock chute to accommodate the 25-year, 24-hour storm event.

References:

1. WisDOT Facilities Development Manual Chapter 13, Section 30-30 - Rock Riprap Lined Chutes.

2. HydroCAD Report_I-43_Fully Developed Site Closure.pdf

Approach:

Use HydroCAD to determine the 25-year, 24-hour peak flow rate for the perimeter swale.  Use WisDOT Rock Chute Data

   Spreadsheet, FDM 13-30-30 Attachment 30.1 (from Reference #1) to design the rock chute.  The WisDOT spreadsheet 

   was developed using a design procedure developed by NRCS and modified by WisDOT to account for WisDOT specific riprap

   sizes and design requirements.

Confirm the swale is stable and has enough capacity for the design flow rate.

Assumptions:

1. Assume the channel is a diversion berm that is 0 ft wide with sideslopes of 2H:1V and 4H:1V.

2. Assume 1.0 % slope along the flowpath of the chute.

3. Assume 4H:1V slope for calculation.

Calculations:

Chute flow rates:

Size the chute based on a flow rate of 1.41 cfs.

Use the WisDOT Rock Chute Data Spreadsheet (Sheet 2) to determine the flow depth, riprap size and apron dimensions.

Results:

A rock chute designed as summarized on Sheet 3 and the project plan set will accommodate the runoff from a 25-year, 24-hour

storm event in a stable manner. Use light riprap per table below. 
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Rock_Chute.xls Page 2 of 3

Project: County:

Designer: Checked by:
Date: Date: 04/05/24

Bottom Width = 0.0 Bottom Width = 4.0 Bottom Width = 4.0

Side slopes = 4.0 Factor of safety = 1.20 1.2 Min Side slopes = 4.0

Mannings n value = 0.030 Side slopes = 3.0 2.0:1 max. Mannings n value = 0.030

Bed slope = 0.0100 Bed slope  = 0.2500 3.0:1 max.  Bed slope = 0.0050

Note: Use procedures 13-30-15 or 13-30-25 for Freeboard = 1.0  

    upstream and downstream Mannings n Outlet apron depth, d = 1.0 Base flow = 0.0

698.0 690.0 7 ft.)        Note: The total required capacity is routed

Degree of angularity = 1         through the chute (principal spillway) or 

Qhigh = Runoff from design storm 1 --> 50% angular, 50% rounded         in combination with an auxiliary spillway.

Q5 = Runoff from a 5-year,24-hour storm. 2 --> 100 % rounded        Input tailwater (Tw): 0.25 1.20

Qhigh= 1.4 High flow storm through chute Tw (ft.) = Program

Qlow = 1.4 Low flow storm through chute Tw (ft.) = Program

3+00.0 Notes:

hpv = 0 ft. (0 ft.) 1) Output given as High Flow (Low Flow) values.

Hpe = 0.23 ft. 0.07 ft. (0.07 ft.) 2) Tailwater depth plus d must be at or above the 

Energy Grade Line        Hce = 0.22 ft.      hydraulic jump height for the chute to function.

3) Critical depth occurs 2yc - 4yc upstream of crest.

0.715yc = 0.11 ft.

Hp = 0.23 ft. (0.11 ft.)

(0.23 ft.) 0.15 ft. d1 = 0.09 ft.

 (0.15 ft.) (0.09 ft.)    Height, d2 =  0.23 ft. (0.23 ft.)

Inlet Apron 

yn = 0.44 ft.      2 ft. Tw+d = 1.24 ft. - Tw o.k.

(0.44 ft.)  7 ft. (1.24 ft.) - Tw o.k.n = 0.042 (0.042) 

SJL

Flow and Elevation Data:

Input Geometry:

   Slope = 0.01 ft./ft.

Profile and Cross Section (Output):

Starting Station =

Rock Chute Design Data

          Upstream Channel         Chute          Downstream Channel

(Version WI-April-2005, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)

 Revised for WisDOT 9/2010

I-43 Plan Mod Add. 

RJG

Sheboygan

April 4, 2024

      7 ft.

1.79 fps radius     0.24 ft. (0.24 ft.)

at normal depth

OK

n = 0.042 (0.042) Critical Slope check upstream is Slope = 0.005 ft./ft.
    Note: When the normal depth (yn) in the inlet       4 Outlet Apron

 channel is less than the weir head (Hp), ie., the weir capacity is less   3 ft. d = 1 ft. {1 ft. minimum

 than the channel capacity, restricted flow or ponding will occur.  This  15(D50)(Fs)

 reduces velocity and prevents erosion upstream of the inlet apron. 1.19 fps

at normal depth

Typical Cross Section 0.33 cfs/ft. Equivalent unit discharge

Freeboard = 1 ft. SF = 1.20 Factor of safety (multiplier)

d1 = 0.09 ft. Normal depth in chute

n-value = 0.042 Manning's roughness coefficient

D50(SF) = 2.4 in. Minimum Design D50*

1 2(D50)(SF) = 4.9 in. Rock chute thickness

z = 3    Tw + d = 1.24 ft. Tailwater above outlet apron

4 ft. 4.9 in. d2 = 0.23 ft. Hydraulic jump height

*** The outlet will function adequately
B' = 4.6 ft.

High Flow Storm Information

   Hp

Profile Along Centerline of Chute

Slope = 0.005 ft./ft.

Berm

Inlet

Outlet

Channel

Channel

Hdrop =

1

40*Design D50 =

Geotextile

yc =

hcv =

1

1

Velocityinlet  =

Velocityoutlet  =

10yc =

Use Hp along chute 
but not less than d2.

*

*

Geotextile

suggested}

ft.

cfs

ft./ft.

(m:1)
ft.

ft.

ft./ft
(z:1) 

ft.

ft.

ft./ft.

(m:1) (SF)

cfs

cfs

Rock thickness =

2.5
1

Apron elev. --- Inlet =

Hydraulic Jump

ft. ------- Outlet ft. --- (Hdrop =
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Sheet No: 1 of 16

Calc. No.

Rev. No.

Job No.  25222259.00 Job:  I-43 Plan Mod Addendum By: RJG Date:  5/22/24

Client: WPL Subject: Culvert Sizing Chk'd: SJL Date: 5/23/24 

Purpose:

To size the post closure culverts to accommodate the 25-year, 24-hour storm event.

References:

1. HY-8 7.40 Computer Model

2. HydroCAD Report_I-43_CWS Liner Conversion.pdf and HydroCAD Report_I-43_Fully Developed Site Closure.pdf

3. Sheet 1 - Storm Water - Contact Water Swale Liner Conversion

4. Sheet 2 - Storm Water - Fully Developed Site Closure

Approach:

1. Create culvert crossing in HY-8 and input data from Reference #2, #3, and #4.

2. Adjust diameter size and number of culverts in model until design flow does not over top berm/road crossing. 

Assumptions:

1. Assume the tailwater channel data is a based on discharge swale or rock chute geometry (Reference #2). 

2. Culverts are circular, PE Pipe with smooth interior, and with square edge with headwall.

3. Culvert elevations, lengths, and slopes based on Sheet 1 (Reference #3) and Sheet 2 (Reference #4).

4. Roadway data for crossing based on Sheet 1 (Reference #3) and Sheet 2 (Reference #4).

5. Discharge flows from HydroCAD report (Refence #2).

Calculations:

See attached HY-8 Model output reports for C1 through C5.

Results:

The existing culverts are adequately designed to accommodate the flows from the 25-year, 24-hour storm event 

for the Contact Water Swale Liner Conversion and Fully Developed Site Closure conditions. 

I:\25222259.00\Data and Calculations\Stormwater\10_Culverts\240523_Culvert Sizing Calc03/16/2026 - Classification: Internal - ECRM13697028



HY-8 Culvert Analysis Report – Fully 

Developed Site 

Culvert Data: Culvert C1 a & b  
Site Data - Culvert C1 a & b 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 687.47 ft 

Outlet Station: 341.60 ft 

Outlet Elevation: 683.25 ft 

Number of Barrels: 2 

Culvert Data Summary - Culvert C1 a & b 

Barrel Shape: Circular 

Barrel Diameter: 2.00 ft 

Barrel Material: Smooth HDPE 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 

Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall (Ke=0.5) 

Inlet Depression: None 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 687.47 ft, 

Outlet Elevation (invert): 683.25 ft 

Culvert Length: 341.63 ft, 

Culvert Slope: 0.0124 

Tailwater Channel Data - Fully Developed Site Closure 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 10.00 ft 

Side Slope (H:V): 3.50 (_:1) 

Channel Slope: 0.0130 

Channel Manning's n: 0.0270 

Roadway Data for Crossing: CWS Liner Conversion 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 100.00 ft 

Crest Elevation: 691.00 ft 

Roadway Surface: Gravel 

Roadway Top Width: 50.00 ft 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 31.65 cfs 

Design Flow: 31.65 cfs 

Maximum Flow: 51.15 cfs 
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Table 1 - Summary of Culvert Flows at Crossing: Fully Developed Site Closure 

Headwater 

Elevation (ft) 

Total Discharge 

(cfs) 

Culvert C1 a & b 

Discharge (cfs) 

Roadway 

Discharge (cfs) 

Iterations 

689.82 31.65 31.65 0.00 1 25-yr Storm 

689.94 33.60 33.60 0.00 1 

690.07 35.55 35.55 0.00 1 

690.21 37.50 37.50 0.00 1 

690.36 39.45 39.45 0.00 1 

690.51 41.40 41.40 0.00 1 

690.68 43.35 43.35 0.00 1 

690.85 45.30 45.30 0.00 1 

691.01 47.25 47.03 0.13 30 

691.04 49.20 47.35 1.77 7 

691.06 51.15 47.57 3.54 6 

691.00 46.96 46.96 0.00 Overtopping 

 

Table 2 - Culvert Summary Table: Culvert C1 a & b 

Total 
Discharg
e (cfs) 

Culvert 
Discharg
e (cfs) 

Headwate
r 
Elevation 
(ft) 

Inlet 
Contro
l 
Depth 
(ft) 

Outlet 
Contro
l 
Depth 
(ft) 

Flo
w 
Typ
e 

Norma
l Depth 
(ft) 

Critica
l 
Depth 
(ft) 

Outle
t 
Depth 
(ft) 

Tailwate
r Depth 
(ft) 

Outlet 
Velocit
y (ft/s) 

Tailwate
r 
Velocity 
(ft/s) 

31.65 cfs 31.65 cfs 689.82 2.35 0.0* 5-

S2n 

1.09 1.43 1.09 0.63 9.01 4.10 

33.60 cfs 33.60 cfs 689.94 2.47 0.0* 5-

S2n 

1.13 1.48 1.13 0.65 9.14 4.18 

35.55 cfs 35.55 cfs 690.07 2.60 0.072 5-

S2n 

1.18 1.52 1.18 0.67 9.25 4.26 

37.50 cfs 37.50 cfs 690.21 2.74 0.377 5-

S2n 

1.22 1.56 1.22 0.70 9.36 4.34 

39.45 cfs 39.45 cfs 690.36 2.89 0.697 5-

S2n 

1.26 1.60 1.26 0.72 9.46 4.41 

41.40 cfs 41.40 cfs 690.51 3.04 1.030 5-

S2n 

1.30 1.63 1.30 0.74 9.56 4.48 

43.35 cfs 43.35 cfs 690.68 3.21 1.378 5-

S2n 

1.35 1.66 1.35 0.75 9.64 4.54 

45.30 cfs 45.30 cfs 690.85 3.38 1.740 5-

S2n 

1.39 1.70 1.39 0.77 9.71 4.61 

47.25 cfs 47.03 cfs 691.01 3.54 2.072 5-

S2n 

1.43 1.72 1.43 0.79 9.77 4.67 

49.20 cfs 47.35 cfs 691.04 3.57 2.136 5-

S2n 

1.44 1.73 1.44 0.81 9.78 4.73 

51.15 cfs 47.57 cfs 691.06 3.59 2.180 5-

S2n 

1.44 1.73 1.45 0.83 9.77 4.79 

* Full Flow Headwater elevation is below inlet invert. 
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Culvert Data: Culvert C5 
Site Data - Culvert C5 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 704.38 ft 

Outlet Station: 38.05 ft 

Outlet Elevation: 704.25 ft 

Number of Barrels: 1 

Culvert Data Summary - Culvert C5 

Barrel Shape: Circular 

Barrel Diameter: 1.50 ft 

Barrel Material: Smooth HDPE 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting 

Inlet Depression: None 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 704.38 ft, 

    Outlet Elevation (invert): 704.25 ft 

Culvert Length: 38.06 ft, 

    Culvert Slope: 0.0035 

Tailwater Channel Data - Fully Developed Site Closure 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 10.00 ft 

Side Slope (H:V): 3.50 (_:1) 

Channel Slope: 0.0128 

Channel Manning's n: 0.0300 

Channel Invert Elevation: 704.25 ft 

Roadway Data for Crossing: Fully Developed Site Closure 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 25.00 ft 

Crest Elevation: 708.00 ft 

Roadway Surface: Gravel 

Roadway Top Width: 25.00 ft 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 9.07 cfs 

Design Flow: 9.07 cfs 

Maximum Flow: 14.25 cfs 
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Table 1 - Summary of Culvert Flows at Crossing: Fully Developed Site Closure 

Headwater 

Elevation (ft) 

Total Discharge 

(cfs) 

Culvert C5 

Discharge (cfs) 

Roadway 

Discharge (cfs) 

Iterations 

706.76 9.07 9.07 0.00 1 

706.92 9.59 9.59 0.00 1 

707.09 10.11 10.11 0.00 1 

707.27 10.62 10.62 0.00 1 

707.46 11.14 11.14 0.00 1 

707.67 11.66 11.66 0.00 1 

707.88 12.18 12.18 0.00 1 

708.02 12.70 12.49 0.18 19 

708.05 13.21 12.55 0.65 7 

708.07 13.73 12.60 1.13 6 

708.09 14.25 12.64 1.60 5 

708.00 12.44 12.44 0.00 Overtopping 

 

Table 2 - Culvert Summary Table: Culvert C5 
Total 
Discharg
e (cfs) 

Culvert 
Discharg
e (cfs) 

Headwate
r 
Elevation 
(ft) 

Inlet 
Contro
l 
Depth 
(ft) 

Outlet 
Contro
l 
Depth 
(ft) 

Flo
w 
Typ
e 

Norma
l Depth 
(ft) 

Critica
l 
Depth 
(ft) 

Outle
t 
Depth 
(ft) 

Tailwate
r Depth 
(ft) 

Outlet 
Velocit
y (ft/s) 

Tailwate
r 
Velocity 
(ft/s) 

9.07 cfs 9.07 cfs 706.76 2.38 2.227 7-

M2c 

1.50 1.16 1.16 0.33 6.16 2.48 

9.59 cfs 9.59 cfs 706.92 2.54 2.345 7-

M2c 

1.50 1.20 1.20 0.34 6.35 2.53 

10.11 cfs 10.11 cfs 707.09 2.71 2.484 7-

M2c 

1.50 1.22 1.22 0.35 6.54 2.58 

10.62 cfs 10.62 cfs 707.27 2.89 2.642 7-

M2c 

1.50 1.25 1.25 0.36 6.74 2.63 

11.14 cfs 11.14 cfs 707.46 3.08 2.793 7-

M2c 

1.50 1.28 1.28 0.37 6.95 2.67 

11.66 cfs 11.66 cfs 707.67 3.29 2.959 7-

M2c 

1.50 1.30 1.30 0.38 7.17 2.71 

12.18 cfs 12.18 cfs 707.88 3.50 3.124 7-

M2c 

1.50 1.32 1.32 0.39 7.39 2.75 

12.70 cfs 12.49 cfs 708.02 3.64 3.226 7-

M2c 

1.50 1.33 1.33 0.40 7.53 2.79 

13.21 cfs 12.55 cfs 708.05 3.67 3.242 7-

M2c 

1.50 1.34 1.34 0.41 7.55 2.83 

13.73 cfs 12.60 cfs 708.07 3.69 3.257 7-

M2c 

1.50 1.34 1.34 0.42 7.57 2.87 

14.25 cfs 12.64 cfs 708.09 3.71 3.270 7-

M2c 

1.50 1.34 1.34 0.43 7.59 2.91 
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Culverts – Contact Water Swale Liner Conversion 
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Culvert Data: Culvert C1 a & b CWS Liner Conversion  
Site Data - Culvert C1 a & b 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 687.47 ft 

Outlet Station: 341.60 ft 

Outlet Elevation: 683.25 ft 

Number of Barrels: 2 

Culvert Data Summary - Culvert C1 a & b 

Barrel Shape: Circular 

Barrel Diameter: 2.00 ft 

Barrel Material: Smooth HDPE 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 

Culvert Type: Straight 

Inlet Configuration: Square Edge with Headwall (Ke=0.5) 

Inlet Depression: None 

Tailwater Channel Data - Fully Developed Site Closure 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 10.00 ft 

Side Slope (H:V): 3.50 (_:1) 

Channel Slope: 0.0130 

Channel Manning's n: 0.0270 

Roadway Data for Crossing: CWS Liner Conversion 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 100.00 ft 

Crest Elevation: 691.00 ft 

Roadway Surface: Gravel 

Roadway Top Width: 50.00 ft 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 16.57 cfs 

Design Flow: 16.57 cfs 

Maximum Flow: 27.70 cfs 
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Table 1 - Summary of Culvert Flows at Crossing: CWS Liner Conversion 

Headwater 

Elevation (ft) 

Total Discharge 

(cfs) 

Culvert C1 a & b 

Discharge (cfs) 

Roadway 

Discharge (cfs) 

Iterations 

688.98 16.57 16.57 0.00 1 

689.04 17.68 17.68 0.00 1 

689.10 18.80 18.80 0.00 1 

689.16 19.91 19.91 0.00 1 

689.22 21.02 21.02 0.00 1 

689.28 22.13 22.13 0.00 1 

689.34 23.25 23.25 0.00 1 

689.40 24.36 24.36 0.00 1 

689.46 25.47 25.47 0.00 1 

689.52 26.59 26.59 0.00 1 

689.58 27.70 27.70 0.00 1 

691.00 46.97 46.97 0.00 Overtopping 

 

Table 2 - Culvert Summary Table: Culvert C1 a & b 

Total 
Discharg
e (cfs) 

Culvert 
Discharg
e (cfs) 

Headwate
r 
Elevation 
(ft) 

Inlet 
Contro
l 
Depth 
(ft) 

Outlet 
Contro
l 
Depth 
(ft) 

Flo
w 
Typ
e 

Norma
l Depth 
(ft) 

Critica
l 
Depth 
(ft) 

Outle
t 
Depth 
(ft) 

Tailwate
r Depth 
(ft) 

Outlet 
Velocit
y (ft/s) 

Tailwate
r 
Velocity 
(ft/s) 

16.57 cfs 16.57 cfs 688.98 1.51 0.0* 1-

S2n 

0.76 1.03 0.76 0.44 7.62 3.30 

17.68 cfs 17.68 cfs 689.04 1.57 0.0* 1-

S2n 

0.78 1.06 0.78 0.45 7.76 3.37 

18.80 cfs 18.80 cfs 689.10 1.63 0.0* 1-

S2n 

0.81 1.10 0.81 0.47 7.89 3.45 

19.91 cfs 19.91 cfs 689.16 1.69 0.0* 1-

S2n 

0.84 1.13 0.84 0.48 8.01 3.51 

21.02 cfs 21.02 cfs 689.22 1.75 0.0* 1-

S2n 

0.86 1.16 0.86 0.50 8.12 3.58 

22.13 cfs 22.13 cfs 689.28 1.81 0.0* 1-

S2n 

0.89 1.19 0.89 0.51 8.23 3.64 

23.25 cfs 23.25 cfs 689.34 1.87 0.0* 1-

S2n 

0.91 1.22 0.91 0.53 8.34 3.70 

24.36 cfs 24.36 cfs 689.40 1.93 0.0* 1-

S2n 

0.94 1.25 0.94 0.54 8.44 3.76 

25.47 cfs 25.47 cfs 689.46 1.99 0.0* 1-

S2n 

0.96 1.28 0.96 0.56 8.54 3.82 

26.59 cfs 26.59 cfs 689.52 2.05 0.0* 5-

S2n 

0.98 1.31 0.98 0.57 8.63 3.87 

27.70 cfs 27.70 cfs 689.58 2.11 0.0* 5-

S2n 

1.01 1.34 1.01 0.59 8.72 3.93 

* Full Flow Headwater elevation is below inlet invert. 
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Culvert Data: Culvert C2 
Site Data - Culvert C2 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 688.68 ft 

Outlet Station: 46.00 ft 

Outlet Elevation: 688.54 ft 

Number of Barrels: 1 

Culvert Data Summary - Culvert C2 

Barrel Shape: Circular 

Barrel Diameter: 2.00 ft 

Barrel Material: Smooth HDPE 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting 

Inlet Depression: None 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 688.68 ft, 

    Outlet Elevation (invert): 688.54 ft 

Culvert Length: 46.00 ft, 

    Culvert Slope: 0.0030 

Tailwater Channel Data - CWS Liner Conversion 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 10.00 ft 

Side Slope (H:V): 3.50 (_:1) 

Channel Slope: 0.0030 

Channel Manning's n: 0.0300 

Channel Invert Elevation: 688.54 ft 

Roadway Data for Crossing: CWS Liner Conversion 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 27.00 ft 

Crest Elevation: 694.00 ft 

Roadway Surface: Gravel 

Roadway Top Width: 25.00 ft 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 15.73 cfs 

Design Flow: 15.73 cfs 

Maximum Flow: 24.86 cfs 
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Table 1 - Summary of Culvert Flows at Crossing: CWS Liner Conversion 

Headwater 

Elevation (ft) 

Total Discharge 

(cfs) 

Culvert C2 

Discharge (cfs) 

Roadway 

Discharge (cfs) 

Iterations 

691.33 15.73 15.73 0.00 1 

691.48 16.64 16.64 0.00 1 

691.65 17.56 17.56 0.00 1 

691.82 18.47 18.47 0.00 1 

692.00 19.38 19.38 0.00 1 

692.19 20.30 20.30 0.00 1 

692.39 21.21 21.21 0.00 1 

692.61 22.12 22.12 0.00 1 

692.83 23.03 23.03 0.00 1 

693.07 23.95 23.95 0.00 1 

693.31 24.86 24.86 0.00 1 

694.00 27.20 27.20 0.00 Overtopping 

 

Table 2 - Culvert Summary Table: Culvert C2 

Total 
Discharg
e (cfs) 

Culvert 
Discharg
e (cfs) 

Headwate
r 
Elevation 
(ft) 

Inlet 
Contro
l 
Depth 
(ft) 

Outlet 
Contro
l 
Depth 
(ft) 

Flo
w 
Typ
e 

Norma
l Depth 
(ft) 

Critica
l 
Depth 
(ft) 

Outle
t 
Depth 
(ft) 

Tailwate
r Depth 
(ft) 

Outlet 
Velocit
y (ft/s) 

Tailwate
r 
Velocity 
(ft/s) 

15.73 cfs 15.73 cfs 691.33 2.65 2.600 7-

M2c 

2.00 1.43 1.43 0.68 6.55 1.86 

16.64 cfs 16.64 cfs 691.48 2.80 2.710 7-

M2c 

2.00 1.47 1.47 0.71 6.72 1.89 

17.56 cfs 17.56 cfs 691.65 2.97 2.824 7-

M2c 

2.00 1.51 1.51 0.73 6.90 1.92 

18.47 cfs 18.47 cfs 691.82 3.14 2.944 7-

M2c 

2.00 1.55 1.55 0.75 7.08 1.95 

19.38 cfs 19.38 cfs 692.00 3.32 3.071 7-

M2c 

2.00 1.58 1.58 0.77 7.27 1.99 

20.30 cfs 20.30 cfs 692.19 3.51 3.208 7-

M2c 

2.00 1.62 1.62 0.79 7.46 2.01 

21.21 cfs 21.21 cfs 692.39 3.71 3.375 7-

M2c 

2.00 1.65 1.65 0.81 7.66 2.04 

22.12 cfs 22.12 cfs 692.61 3.93 3.536 7-

M2c 

2.00 1.68 1.68 0.83 7.86 2.07 

23.03 cfs 23.03 cfs 692.83 4.15 3.717 7-

M2c 

2.00 1.71 1.71 0.85 8.06 2.10 

23.95 cfs 23.95 cfs 693.07 4.39 3.893 7-

M2c 

2.00 1.73 1.73 0.87 8.28 2.12 

24.86 cfs 24.86 cfs 693.31 4.63 4.075 7-

M2c 

2.00 1.76 1.76 0.88 8.50 2.15 
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Culvert Data: Culvert C3 
Site Data - Culvert C3 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 691.71 ft 

Outlet Station: 48.00 ft 

Outlet Elevation: 691.01 ft 

Number of Barrels: 1 

Culvert Data Summary - Culvert C3 

Barrel Shape: Circular 

Barrel Diameter: 12.00 ft 

Barrel Material: Smooth HDPE 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting 

Inlet Depression: None 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 691.71 ft, 

    Outlet Elevation (invert): 691.01 ft 

Culvert Length: 48.01 ft, 

    Culvert Slope: 0.0146 

Tailwater Channel Data - CWS Liner Conversion 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 10.00 ft 

Side Slope (H:V): 3.50 (_:1) 

Channel Slope: 0.0030 

Channel Manning's n: 0.0300 

Channel Invert Elevation: 691.01 ft 

Roadway Data for Crossing: CWS Liner Conversion 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 25.00 ft 

Crest Elevation: 702.00 ft 

Roadway Surface: Gravel 

Roadway Top Width: 25.00 ft 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 6.08 cfs 

Design Flow: 6.08 cfs 

Maximum Flow: 9.34 cfs 
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Table 1 - Summary of Culvert Flows at Crossing: CWS Liner Conversion 

Headwater 

Elevation (ft) 

Total Discharge 

(cfs) 

Culvert C3 

Discharge (cfs) 

Roadway 

Discharge (cfs) 

Iterations 

692.47 6.08 6.08 0.00 1 

692.49 6.41 6.41 0.00 1 

692.51 6.73 6.73 0.00 1 

692.53 7.06 7.06 0.00 1 

692.55 7.38 7.38 0.00 1 

692.57 7.71 7.71 0.00 1 

692.60 8.04 8.04 0.00 1 

692.61 8.36 8.36 0.00 1 

692.63 8.69 8.69 0.00 1 

692.64 9.01 9.01 0.00 1 

692.66 9.34 9.34 0.00 1 

702.00 809.83 809.83 0.00 Overtopping 

 

Table 2 - Culvert Summary Table: Culvert C3 

Total 
Discharg
e (cfs) 

Culvert 
Discharg
e (cfs) 

Headwate
r 
Elevation 
(ft) 

Inlet 
Contro
l 
Depth 
(ft) 

Outlet 
Contro
l 
Depth 
(ft) 

Flo
w 
Typ
e 

Norma
l Depth 
(ft) 

Critica
l 
Depth 
(ft) 

Outle
t 
Depth 
(ft) 

Tailwate
r Depth 
(ft) 

Outlet 
Velocit
y (ft/s) 

Tailwate
r 
Velocity 
(ft/s) 

6.08 cfs 6.08 cfs 692.47 0.76 0.0* 1-

S2n 

0.35 0.54 0.38 0.40 5.51 1.35 

6.41 cfs 6.41 cfs 692.49 0.78 0.0* 1-

S2n 

0.36 0.55 0.39 0.41 5.56 1.37 

6.73 cfs 6.73 cfs 692.51 0.80 0.0* 1-

S2n 

0.37 0.56 0.40 0.42 5.63 1.40 

7.06 cfs 7.06 cfs 692.53 0.82 0.0* 1-

S2n 

0.37 0.58 0.41 0.43 5.70 1.42 

7.38 cfs 7.38 cfs 692.55 0.84 0.0* 1-

S2n 

0.38 0.59 0.42 0.44 5.78 1.44 

7.71 cfs 7.71 cfs 692.57 0.86 0.0* 1-

S2n 

0.39 0.60 0.42 0.45 5.84 1.46 

8.04 cfs 8.04 cfs 692.60 0.89 0.0* 1-

S2n 

0.40 0.62 0.43 0.47 5.92 1.48 

8.36 cfs 8.36 cfs 692.61 0.90 0.0* 1-

S2n 

0.40 0.63 0.44 0.48 5.97 1.50 

8.69 cfs 8.69 cfs 692.63 0.92 0.0* 1-

S2n 

0.41 0.64 0.45 0.49 6.06 1.52 

9.01 cfs 9.01 cfs 692.64 0.93 0.0* 1-

S2n 

0.42 0.65 0.46 0.50 6.10 1.54 

9.34 cfs 9.34 cfs 692.66 0.95 0.0* 1-

S2n 

0.43 0.66 0.47 0.51 6.18 1.56 

* Full Flow Headwater elevation is below inlet invert. 
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Culvert Data: Culvert C4 
Site Data - Culvert C4 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 699.46 ft 

Outlet Station: 40.55 ft 

Outlet Elevation: 698.97 ft 

Number of Barrels: 1 

Culvert Data Summary - Culvert C4 

Barrel Shape: Circular 

Barrel Diameter: 2.00 ft 

Barrel Material: Smooth HDPE 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting 

Inlet Depression: None 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 699.46 ft, 

    Outlet Elevation (invert): 698.97 ft 

Culvert Length: 40.55 ft, 

    Culvert Slope: 0.0122 

Tailwater Channel Data - CWS Liner Conversion 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 10.00 ft 

Side Slope (H:V): 3.50 (_:1) 

Channel Slope: 0.0128 

Channel Manning's n: 0.0300 

Channel Invert Elevation: 698.97 ft 

Roadway Data for Crossing: CWS Liner Conversion 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 25.00 ft 

Crest Elevation: 702.00 ft 

Roadway Surface: Gravel 

Roadway Top Width: 25.00 ft 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 12.71 cfs 

Design Flow: 12.71 cfs 

Maximum Flow: 20.14 cfs 
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Table 1 - Summary of Culvert Flows at Crossing: CWS Liner Conversion 

Headwater 

Elevation (ft) 

Total Discharge 

(cfs) 

Culvert C4 

Discharge (cfs) 

Roadway 

Discharge (cfs) 

Iterations 

701.64 12.71 12.71 0.00 1 

701.75 13.45 13.45 0.00 1 

701.86 14.20 14.20 0.00 1 

701.97 14.94 14.94 0.00 1 

702.03 15.68 15.31 0.36 10 

702.06 16.43 15.48 0.92 6 

702.08 17.17 15.63 1.53 6 

702.10 17.91 15.75 2.14 5 

702.12 18.65 15.87 2.78 5 

702.14 19.40 15.97 3.42 5 

702.16 20.14 16.07 4.05 4 

702.00 15.11 15.11 0.00 Overtopping 

Table 2 - Culvert Summary Table: Culvert C4 

Total 
Discharg
e (cfs) 

Culvert 
Discharg
e (cfs) 

Headwate
r 
Elevation 
(ft) 

Inlet 
Contro
l 
Depth 
(ft) 

Outlet 
Contro
l 
Depth 
(ft) 

Flo
w 
Typ
e 

Norma
l Depth 
(ft) 

Critica
l 
Depth 
(ft) 

Outle
t 
Depth 
(ft) 

Tailwate
r Depth 
(ft) 

Outlet 
Velocit
y (ft/s) 

Tailwate
r 
Velocity 
(ft/s) 

12.71 cfs 12.71 cfs 701.64 2.18 1.380 5-

S2n 

0.96 1.28 1.02 0.40 7.89 2.80 

13.45 cfs 13.45 cfs 701.75 2.29 1.490 5-

S2n 

1.00 1.32 1.06 0.41 8.00 2.85 

14.20 cfs 14.20 cfs 701.86 2.40 1.602 5-

S2n 

1.03 1.36 1.09 0.43 8.11 2.91 

14.94 cfs 14.94 cfs 701.97 2.51 1.717 5-

S2n 

1.06 1.39 1.12 0.44 8.21 2.96 

15.68 cfs 15.31 cfs 702.03 2.57 1.775 5-

S2n 

1.08 1.41 1.14 0.45 8.26 3.01 

16.43 cfs 15.48 cfs 702.06 2.60 1.802 5-

S2n 

1.08 1.42 1.15 0.46 8.29 3.05 

17.17 cfs 15.63 cfs 702.08 2.62 1.826 5-

S2n 

1.09 1.42 1.16 0.47 8.31 3.10 

17.91 cfs 15.75 cfs 702.10 2.64 1.846 5-

S2n 

1.10 1.43 1.16 0.49 8.32 3.15 

18.65 cfs 15.87 cfs 702.12 2.66 1.865 5-

S2n 

1.10 1.44 1.17 0.50 8.34 3.19 

19.40 cfs 15.97 cfs 702.14 2.68 1.882 5-

S2n 

1.10 1.44 1.17 0.51 8.35 3.23 

20.14 cfs 16.07 cfs 702.16 2.70 1.898 5-

S2n 

1.11 1.45 1.18 0.52 8.37 3.27 
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Culvert Data: Culvert C5 
Site Data - Culvert C5 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 704.38 ft 

Outlet Station: 38.05 ft 

Outlet Elevation: 704.25 ft 

Number of Barrels: 1 

Culvert Data Summary - Culvert C5 

Barrel Shape: Circular 

Barrel Diameter: 1.50 ft 

Barrel Material: Smooth HDPE 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting 

Inlet Depression: None 

Culvert Barrel Data 

Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 704.38 ft, 

    Outlet Elevation (invert): 704.25 ft 

Culvert Length: 38.06 ft, 

    Culvert Slope: 0.0035 

Tailwater Channel Data - CWS Liner Conversion 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 10.00 ft 

Side Slope (H:V): 3.50 (_:1) 

Channel Slope: 0.0128 

Channel Manning's n: 0.0300 

Channel Invert Elevation: 704.25 ft 

Roadway Data for Crossing: CWS Liner Conversion 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 25.00 ft 

Crest Elevation: 708.00 ft 

Roadway Surface: Gravel 

Roadway Top Width: 25.00 ft 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 9.07 cfs 

Design Flow: 9.07 cfs 

Maximum Flow: 14.25 cfs 
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Table 1 - Summary of Culvert Flows at Crossing: CWS Liner Conversion 

Headwater 

Elevation (ft) 

Total Discharge 

(cfs) 

Culvert C5 

Discharge (cfs) 

Roadway 

Discharge (cfs) 

Iterations 

706.76 9.07 9.07 0.00 1 

706.92 9.59 9.59 0.00 1 

707.09 10.11 10.11 0.00 1 

707.27 10.62 10.62 0.00 1 

707.46 11.14 11.14 0.00 1 

707.67 11.66 11.66 0.00 1 

707.88 12.18 12.18 0.00 1 

708.02 12.70 12.49 0.18 19 

708.05 13.21 12.55 0.65 7 

708.07 13.73 12.60 1.13 6 

708.09 14.25 12.64 1.60 5 

708.00 12.44 12.44 0.00 Overtopping 

 

Table 2 - Culvert Summary Table: Culvert C5 

Total 
Discharg
e (cfs) 

Culvert 
Discharg
e (cfs) 

Headwate
r 
Elevation 
(ft) 

Inlet 
Contro
l 
Depth 
(ft) 

Outlet 
Contro
l 
Depth 
(ft) 

Flo
w 
Typ
e 

Norma
l Depth 
(ft) 

Critica
l 
Depth 
(ft) 

Outle
t 
Depth 
(ft) 

Tailwate
r Depth 
(ft) 

Outlet 
Velocit
y (ft/s) 

Tailwate
r 
Velocity 
(ft/s) 

9.07 cfs 9.07 cfs 706.76 2.38 2.227 7-

M2c 

1.50 1.16 1.16 0.33 6.16 2.48 

9.59 cfs 9.59 cfs 706.92 2.54 2.345 7-

M2c 

1.50 1.20 1.20 0.34 6.35 2.53 

10.11 cfs 10.11 cfs 707.09 2.71 2.484 7-

M2c 

1.50 1.22 1.22 0.35 6.54 2.58 

10.62 cfs 10.62 cfs 707.27 2.89 2.642 7-

M2c 

1.50 1.25 1.25 0.36 6.74 2.63 

11.14 cfs 11.14 cfs 707.46 3.08 2.793 7-

M2c 

1.50 1.28 1.28 0.37 6.95 2.67 

11.66 cfs 11.66 cfs 707.67 3.29 2.959 7-

M2c 

1.50 1.30 1.30 0.38 7.17 2.71 

12.18 cfs 12.18 cfs 707.88 3.50 3.124 7-

M2c 

1.50 1.32 1.32 0.39 7.39 2.75 

12.70 cfs 12.49 cfs 708.02 3.64 3.226 7-

M2c 

1.50 1.33 1.33 0.40 7.53 2.79 

13.21 cfs 12.55 cfs 708.05 3.67 3.242 7-

M2c 

1.50 1.34 1.34 0.41 7.55 2.83 

13.73 cfs 12.60 cfs 708.07 3.69 3.257 7-

M2c 

1.50 1.34 1.34 0.42 7.57 2.87 

14.25 cfs 12.64 cfs 708.09 3.71 3.270 7-

M2c 

1.50 1.34 1.34 0.43 7.59 2.91 
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Sheet No: 1/3

Calc. No.

Rev. No.

Job No.  25222259.00 Job:  I-43 - Plan Mod Addendum By: RJG Date: 04/5/24

Client: WPL Subject:  Downslope Pipe and Inlet Sizing Chk'd:  SJL Date:  4/5/24

Purpose:

To size the downslope pipe and inlet to accommodate the 25-year, 24-hour storm event.

References:

1.  HydroCAD Report_I-43_Fully Developed Site Closure.pdf

Approach:

Use the orifice equation to size the downslope pipe inlet.  Size the inlet for the largest diversion berm flow rate and 
apply that inlet size to all downslope pipe inlets.  Confirm the head (h) acting on the orifice will not overtop the diversion
berm depth of 2.0 ft.

Use Manning's equation to size the downslope pipe based on the largest diversion berm flow rate.  
Confirm the pipe has capacity for the design flow under open channel flow conditions.

Assumptions:

1. Orifice coefficient = 
2. Assume the orifice head (h) acts on the centerline of the inlet pipe.
3. Manning's n = from HydroCAD report
4. Size flumes under the vegetated cover condition.
5. The peak flow rate at each flume is experienced in the Full Closure condition of the site. 
6. Flume 1 and 4 were not evaluated because they were designed and constructed based on a larger drainage area with a higher

   flow rate. Therefore, it is concluded that the flume pipe size is appropriate. 

Calculations:

Size the downslope pipe inlet:

From the HydroCAD report (Reference #1), the maximum 25-year, 24-hour flow along a diversion berm is 5.54 cfs from 

Area 10.

Orifice Equation:   Q = C * A * (2 * g * h)
0.5

where: Q = flow rate (cfs) = 5.54 (From above)

C = orifice coefficient = 0.63 (See assumption #1)

A = orifice area (sf) =  1.77 (area of 18" diameter pipe) Actual Pipe Diameter = 18 inches

g =  gravity (ft/sec
2
)= 32.2

h = orifice head acting on centerline (ft)

h = (Q/(C * A))
2
/(2 * g) = 0.4 ft

Given Assumption #2, depth of flow along diversion berm = h + D/2/12 = ft <2 ft

The diversion swale depth of 2 ft is sufficient to prevent overtopping at the downslope pipe inlet locations.

Results:

Based on the inlet sizing calculation, Flume 1, 3 and 6 will need 18" diameter inlets and based on flume pipe sizing the

    flume pipe diameter should be a minimum 18". 

0.63

0.013

1.13
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Calc. No.

Rev. No.

Job No.  25222259.00 Job:  I-43 - Plan Mod Addendum By: RJG Date: 04/5/24

Client: WPL Subject:  Downslope Pipe and Inlet Sizing Chk'd:  SJL Date:  4/5/24

Calculations (Continued):

Size the downslope flume pipe:

Use Manning's equation to size the downslope pipe. 

Manning's Equation: Q = (1.49/n) x A x R^(2/3) x S^(1/2)

where: Q = Flow Rate, cfs

n = Manning's Roughness Coefficient

A = Flow Area, sf

R = Hydraulic Radius, ft (= A/P)

S = Channel Slope, ft/ft

From the HydroCAD Report (Reference 1) , the peak discharge to each downslope flume resulting from a 25-year, 24-hour

 storm is as follows:

Flume 1 4.94 cfs Flume 3 12.17 cfs Flume 6 7.54 cfs

Area 1 = 4.2 1.9 cfs Area 5 = 4.2 cfs Area 10 = 5.5 cfs

Area 3 = 4.2 3.0 cfs Area 9 = 4.1 cfs Area 11 = 2.0 cfs

Area 26 = 4.2 cfs Area 19 = 5.5 cfs

Flume 1 16.7 cfs Flume 4 4.6 cfs

For Flumes, assume an 18" diameter downslope flume for flows less than 20 cfs:

Use 12.17 cfs to Flume 3 to check sizing (max flow to site flumes)

Design Criteria

Pipe Diameter (in) = D = 18

Pipe Slope (ft/ft) = S =

Manning's Roughness Coefficient = n =

See Downslope Flume pipe flow calculator on Sheet 3

The 12" dia. flume can adequately accommodate flows for Flume 3.

0.25

0.013
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Calc. No.

Rev. No.

Job No.  25222259.00 Job:  I-43 - Plan Mod Addendum By: RJG Date: 04/5/24

Client: WPL Subject:  Downslope Pipe and Inlet Sizing Chk'd:  SJL Date:  4/5/24

Calculations (Continued):

Inputs:

Pipe Diameter, dₒ 18.00 in

Manning Roughness, 

n 0.0130

Pressure slope 

(possibly equal to 

pipe slope), S₀ 0.2500 slope

Percent of (or ratio 

to) full depth (100% 

or 1 if flowing full) 0.3515 fraction

Results:

Flow, Q 13.9210 ft^3/s

Velocity, v 25.1088 ft/s

Velocity head, hv 9.7982 ft

Flow Area, A 0.5544 ft^2

Wetted Perimeter, P 1.9039 ft

Hydraulic Radius 0.2912 ft

Top Width, T 1.4323 ft

Froude Number, F 7.22

Shear Stress (tractive 

force), τ 8.2282 psf

Manning Formula Uniform Pipe Flow at Given Slope and Depth

Version 2.0 (20 June 2017)

HawsEDC Calculators
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Job No.  25222259.00 Job:  I-43 - Plan Mod Addendum By:  RJG Date:  04/5/24

Client: WPL Subject:  Energy Dissipator Sizing Chk'd:  SJL Date:  4/5/24

Purpose:

To size an energy dissipator structure and riprap apron at the outlet of the downslope flume pipes.

References:

1. "Hydraulic Design of Energy Dissipators for Culverts and Channels," HEC-14, Third Edition, July 2006, USDOT FHWA.

2. Downslope Pipe and Inlet Sizing calculation (for pipe size, flow rate, and pipe velocity).

3. HydroCAD Report_I-43_Fully Developed Site Closure.pdf

4. Facilities Development Manual Chapter 13, Section 13-30 - Rock Riprap Lined Chutes.

5. WisDOT FDM Table 25.1

Approach:

Use the downslope pipe outlet velocity to size an energy dissipator structure (USBR Type VI Impact Basin) following the

design approach outlined in Section 9.4 of Reference #1.

Use Rock Chute Data Spreadsheet, FDM 13-30-30 Attachment 30.1 (from Reference #4) to design the rock chute.  

For construction purposes use the maximum flow to size all dissipators and riprap aprons. 

Assumptions:

1. Riprap specific gravity = 2.65 

2. From the HydroCAD Report, the 25-year, 24-hour peak discharge to each downslope flume is as follows:

Flume 1 4.94 cfs

Flume 3 12.17 cfs

Flume 6 7.54 cfs

Size energy dissipators based on the final closure conditions to the 18" dia. downslope flume pipes

  from the downslope flume pipe and inlet sizing calculation.

Results:

The energy dissipator structures for the 18" dia. downslope flume pipes will consist of dissipator

structures with widths (WB) of 5 feet, with the remaining dimensions from Table 9.2 on Sheets 5 and 6.

Use Select Crushed Material as riprap at the dissipator outlet, D50 = feet.

* Please note that the total flow rate at each flume calculated above may not reflect the flow rate shown in the HydroCAD 

Model due to the inflow to the flume occurring at different times during the storm event. The calculation above reflects the 

peak flow rate. 

0.18
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Job No.  25222259.00 Job:  I-43 - Plan Mod Addendum By:  RJG Date:  04/5/24

Client: WPL Subject:  Energy Dissipator Sizing Chk'd:  SJL Date:  4/5/24

Calculations:

For 18" dia. downslope flume pipes

From Reference #2:

Flow rate (Q) = 12.17 cfs

Pipe velocity (V) = 24.2 ft/s

Flow area (A) = Q/V = 0.50 sf

Design procedure from pg. 9-40 of Reference #1:

Step 1: Compute the Equivalent Depth of Flow Entering Dissipator:

Ye = (A/2)
1/2

where:  Ye = Equivalent depth

A = Area (from above)

Ye = 0.50 ft

Step 2: Compute the Froude Number and the energy at the end of the pipe:

Fr = V/[(g*Ye)
1/2

] where:  Fr = Froude Number

V = Velocity (from above)

g = Gravity constant (32.2 ft/sec
2
)

Fr = 6.0 Ye = Equivalent depth (from Step 1 above)

Ho = Ye+V
2
/2g where:  Ho = Energy at the end of the pipe

Ye = Equivalent depth (from above)

V = Velocity (from above)

Ho = 9.6 ft g = Gravity constant (32.2 ft/sec
2
)

Step 3: Determine Ho/WB and calculate the required width of the energy dissipator:

Using Figure 9.14 (See Sheet 6), enter the Froude Number and the Energy from Step 2 to determine the

 width of the energy dissipator.

From Figure 9.14, Ho/WB = 

WB = Ho/(Ho/WB) WB = 4.6 ft.

Use WB = 5.0 ft.

Step 4: Obtain the remaining energy dissipator dimensions from Table 9.2 from Reference #1 (see Sheets 7 and 8)

2.10
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Calculations:

Step 5: Determine the exit velocity from the energy dissiaptor structure and size the riprap apron at the structure outlet.

Use the relationship:

HB = Q/(WB x VB) + VB
2
 / 2g  = Ho x (1-HL/Ho)

Where:

Q = 12.2 cfs, flowrate

WB = 5.0 ft, width of energy dissipator

g = 32.2 ft/s^2, gravity

HO 9.6 Energy at end of pipe

HL/HO 72 %, Energy loss (From Figure 9.15 from Reference #1, see Sheet 3)

VB = Velocity at exit of dissipator (ft/s)

HB = Energy at exit of dissipator (ft)

Calculate HB using the second part of the equation:

HB = Ho x (1-HL/Ho)

HB = ft

Using trial and error, select values for VB and use the first part of the equation to calculate HB:

Try VB = ft/s HB = ft

Based on the energy dissipator structure exit velocity, calculate the riprap size at the dissipator outlet.

From Equation 10.6 from Reference #1:

D50 = (0.692 / (S-1)) x (V
2
/2g)

Where:

S = 2.65 Specific gravity (See Assumption #1)

V = 1.61 Velocity = VB from above.

D50 = riprap size

D50 Calc'd = feet

Round the calculated D50 up to the nearest IDOT standard riprap size:

D50 Design = feet, use Select Crushed Material

Riprap Table (From Reference #5)

Extra-Heavy Riprap 20 1.67 30 Type HR

Heavy Riprap 16 1.33 24 Type HR

Medium Riprap 12.5 1.04 18 Type HR

Light Riprap 10 0.83 12 Type R

Select Crushed Material 2.2 0.18 5 Type R

Riprap Type D50  D50  Riprap Thickness (in)

Geotextile 

Type

0.017

0.18

2.68

1.61 2.68
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18" dia.
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Using Figure 9.14 (See Sheet 4), enter the Froude Number and the Energy from Step 2 to determine the
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Using Figure 9.14 (See Sheet 4), enter the Froude Number and the Energy from Step 2 to determine the
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Calculations (Continued):

Inputs:

Pipe Diameter, dₒ 18 in

Manning Roughness, 

n 0.0130

Pressure slope 

(possibly equal to 

pipe slope), S₀ 0.2500 slope
Percent of (or ratio 

to) full depth (100% 

or 1 if flowing full) 0.3275 fraction

Results:

Flow, Q 12.1739 ft^3/s

Velocity, v 24.1885 ft/s

Velocity head, hv 109.1173 in

Flow Area, A 0.5033 ft^2

Wetted Perimeter, P 1.8278 ft

Hydraulic Radius 0.2753 ft

Top Width, T 1.4079 ft

Froude Number, F 7.24
Shear Stress 

(tractive force), τ 7.6664 psf

Downslope Flume 3 - Velocity Calculator (Q = 12.17 cfs)

Manning Formula Uniform Pipe Flow at Given Slope and Depth

Version 2.0 (20 June 2017)

HawsEDC Calculators
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Client: WPL Subject:  Riprap Sizing at South Sedimentation Basin Outfall Chk'd: SJL Date: 4/10/24

Purpose:  

To size the riprap apron dimensions at the South Pond Outfall based on a 25-year, 24 hour storm event:

References:

1. "Energy Dissipators," Wisconsin Department of Transportation (WisDOT), Facilities Development Manual (FDM) 13-35-5.

2. HydroCAD Report_I-43_CWS Liner Conversion.pdf

3. "Rock Riprap Lined Channels," WisDOT FDM 13-30-25.

4. WisDOT FDM Chapter 13, Section 30 - Rock Riprap Lined Chutes

Approach:

Use the equations in Section 5.2 - Riprap Blanket of WisDOT FDM 13-35-5 (Energy Dissipators) to determine the average size of stone (d50) and

riprap apron length.  Round up the calculated d50 to the nearest WisDOT standard riprap size.

Use WisDOT FDM 13-35 Attachment 5.2 to determine the width of the riprap apron for discharges to a flat area.  For discharges to channels,

extend riprap across the channel bottom and up the sides.

Assumptions:

Assume riprap apron thickness (T) is 2 * d50 to protect against washout and undercutting of the riprap.

Assume tailwater depth, TW = 0.40 * Do

Assume max TW conditions for the riprap apron width.

Assume that when there are multiple culverts, the total discharge to the culverts is distributed evenly through each barrel.

Calculation:

From WisDOT Section 5.2 - Riprap Blanket:

 

Or:

d50 = 0.02 x (Do/TW) x (Q/Do
5/2

)
4/3 

x Do

Lsp = (1.7 (Q/Do
5/2

) + 8) x Do

where: Do = Diameter or width of culvert (ft) 

Q = Flow rate (cfs) (discharge rate through culvert, from Worst Case Condition HydroCAD Model (Reference #2))

TW = Tail water depth (ft) 

d50 = Average size of stone (ft)

Lsp = Length of stone protection (Apron Length) (ft) 

Do (ft) TW (ft)

1 0.40

Results:

Below is a summary of the d50 , thickness (T), and configuration of the riprap apron.  Also refer to WisDOT FDM Attachment 5.2 (Sheet 2) for

details on apron layout. Use WisDOT Light Riprap at culvert discharge. 

d50 (in)* T (in) Lsp (ft)

2.2 6 9

1. For discharges to channels, place riprap along channel bottom and up side of channel.

Location

Select Crushed Material

0.03Outfall 0.18

Number of PipesTotal Flow (Q, cfs) Q (cfs)

0.71 1

Lspd50 calculated d50 Design

9

Location Wsp (ft)

0.7

WisDOT Riprap sizes

Outfall See Note 1
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To size the riprap apron dimensions at culvert C2, C3, C4, C5, C8, and C10 based on a 25-year, 24 hour storm event:

Source:  Table 25.1 from WisDOT FDM.
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Client WPL Subject Outlet Buoyancy Calculation Chk'd: SJL Date: 4/10/24

Purpose: Determine if the Outlet will float due to buoyancy forces due to high groundwater/pond level.

Approach: Calculate the buoyancy force and the weight of the Outlet to determine if the weight of the 

Outlet can withstand the buoyancy force up.

References:

1. County Materials Corporation Reinforced Concrete Pipe Properties.

Assumptions: 1. Concrete unit weight is 150 lb/cf

2. Water unit weight is 62.4 lb/cf

3. Safety factor of 1.2 is sufficient.

4. Buoyancy is the weight of the water displaced.

5. Thickness (t) of Outlet base is 0.5 ft

6. Wall thickness is 4 inches

Calculation:

Outlet Top of Outlet = ft

w2 = Bottom of Outlet = ft

3 ft Surface Water = ft

H = 2.3 ft Ground Surface = ft

2.25 ft = h Lowest Orifice Outlet = ft

Buoyancy Force = π x r2 x H x 62.4 lb/cf, where r = w1/2

w1 = 3.7 ft = 3.14 x 1.8 ^2 x 2.3 x = lb.

Weight of Outlet

Outlet Wall Volume = ((π x (w1/2)2) - (π  x (w2/2)2)) x h

= sf - 7 sf = sf

x 2.3 ft = cf

Outlet Base Volume = π x (w1/2)2 x t

= 3.14 x 3.4 x 0.5 ft = cf

Outlet Total Volume = Outlet Wall Vol. + Outlet Base Volume

= 7.9 + 5.3 = cf

Total weight of Outlet = Outlet Total Volume x Unit Weight of Concrete

= 13 cf x 150 lb/cf = lb

Manhole Weight vs Buoyance 

lb - lb = lb Outlet weighs more than buoyancy

I:\25222259.00\Data and Calculations\Stormwater\9_South Pond Outfall\[Basin Outlet Buoyancy_240410.xls]Page 1

692.00

1,970

62.4 1,483

5.3

25222259

10.6 3.5

1,4831,970 488

13.1

689.50

From Details and assumed 

surface water elevation is to top:

7.9

690.0

692.00

689.75
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Client WPL Subject Sedimentation Pond Evaluation Chk'd: SJL Date: 5/22/24

Purpose: 

To demonstrate that the existing North Pond meets the following performance standards:

NR 504.09(1) (d) and (e):

- Settle a 15 micron particle during a 25-year, 6-hour storm event

- Principal spillway and outlet protection designed to pass a 25-year, time of concentration storm event

- Emergency spillway can pass a 100-year, time of concentration storm event

- Dewatering structures designed to dewater basin in no less than 3 days

References:

1. HydroCAD Report_I-43_Fully Developed Site Closure.pdf

2. HydroCAD Report_I-43_CWS Liner Conversion.pdf

Approach:

Calculate the required surface area using Equation 1 (below) and the settling velocity for a 15 micron

   particle.

Sa = 1.2*(qout/vs), where:  (Equation 1)

Sa = Treatment surface area measured at the invert of the lowest outlet of sediment basin (sf)

qout = Peak outflow (cfs) during the 25-year, 24-hour design storm for the principal outlet

vs = Particle settling velocity (fps)

1.2 = EPA recommended safety factor

Use the pond routing results as documented in the Hydrograph Generation section of this appendix to document

that the basin meets the principal and emergency spillway sizing requirements.

Use the pond routing results as from the Hydrograph Generation section of this appendix to document that the

basin meets the dewatering requirement.

Assumptions:

The 25-year, 24-hour and 100-year, 24-hour storm events are used to document conformance with the

  requirements of NR 504.09(1)(e).  Rainfall distributions for these storm events include nested, higher intensity

  storm events within those needed for longer durations at the same probability.  This allows a single storm 

  event to be used for a range of drainage area sizes (USDA, 1986).  The resulting peak flows using this 

  method meet or exceed the peak flows obtained using a 6-hour and time-of-concentration storm event.

Other assumptions are noted throughout the calculation.

Results:

The North Pond meets the performance criteria outlined in the Purpose.

The North Pond has a limited discharge under the 25-year, 24-hour storm event.

The South Pond is an internal drainage structure and was not analyzed for performance criteria. 

25222259

Permanent Sedimentation Pond Evaluation
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Calculations:

Particle settling for the 25-year, 6 hour storm

For the North Pond

Sa = 1.2*(qout/vs)

qout = 13.22  cfs  (from Final Closure Hydrograph Generation section)

vs = fps (from Dane County Erosion Control and Stormwater Management Manual, see 

Sheet 3)

sa = sf 

Actual surface area at the lowest outlet elevation (681.75) = sf 

The 25-year, 24-hour HydroCAD model for each basin documents that the principal spillways and outlet protection can 

  pass the 25-year, 24-hour storm event (see Hydrograph Generation section).

The 100-year, 24-hour HydroCAD model for each basin documents that the emergency spillways can pass the 100-year,

  24-hour storm event (see Hydrograph Generation section).

The 25-year, 24-hour HydroCAD model for each basin documentats that the basins will dewater in no less than 3 days

  (see Sheets 4 and 5, from the Hydrograph Generation section).

122,839

25222259

Permanent Sedimentation Pond Evaluation

24,036     

6.60E-04
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← 15 microns

From Dane County Erosion Control and Stormwater Management Manual

25222259

Permanent Sedimentation Pond Evaluation
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Client WPL Subject Sedimentation Pond Evaluation Chk'd: SJL Date: 5/22/24

Dewatering time documentation - North Sedimentation Pond during Fully Developed Site Closure

Discharge starts around 8 hours and is still discharging at 90 hours, which is 

greater than 72 hours. 

25222259

Permanent Sedimentation Pond Evaluation
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Client WPL Subject Sedimentation Pond Evaluation Chk'd: SJL Date: 5/22/24

Dewatering time documentation - North Sedimentation Pond during CWS Liner Conversion

Discharge starts at 5 hours and is still discharging at 89 hours, which is 

greater than 72 hours. 

25222259

Permanent Sedimentation Pond Evaluation
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