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1 .0  INTRODUCT ION AND PROJECT  SUMMARY 

On behalf of Wisconsin Power and Light (WPL), SCS Engineers (SCS) has prepared this 
Run-on and Run-off Control Plan for the I-43 Ash Disposal Facility (ADF) in accordance 
with 40 CFR 257.81(c) as follows. 
 
40 CFR 257.81(c)(1).  “The owner or operator must prepare initial and periodic run-on and 
run-off control system plans for the CCR unit according to the timeframes specified in 
paragraphs (c)(3) and (4) of this section.  These plans must document how the run-on and 
run-off control systems have been designed and constructed to meet the applicable requirement 
of this section.  Each plan must be supported by appropriate engineering calculations.  The 
owner or operator has completed the initial run-on and run-off control system plan when the 
plan has been placed in the facility’s operating record as required by section 257.105(g)(3).” 
 
The I-43 facility includes a closed coal combustion residue (CCR) landfill, which consists of 
disposal Phase 1 and Phase 2, and an active CCR landfill.  The active CCR landfill currently 
consists of three existing CCR units in disposal Phase 3 and Phase 4.  The two landfills are 
located on the same property, but are not contiguous.  The U. S. Environmental Protection 
Agency (USEPA) CCR rule does not apply to Phase 1 and Phase 2, because they were closed 
before the effective date of the CCR rule. 
 
The active CCR landfill at I-43 is comprised of three existing CCR units, which are the subject 
of this Run-on and Run-off Control Plan.  These CCR units are listed below.  
 

 Phase 3, Module 1 
 Phase 3, Module 2 
 Phase 4, Module 1 

 
Two future CCR units (Phase 4 Module 2 and Phase 4 Module 3) are permitted with the 
Wisconsin Department of Natural Resources (WDNR), but have not been developed.  When 
developed, the units will be new CCR landfills, as defined at 40 CFR 257.53. 
 
Refer to Figure 1 for site location.  Figure 2 shows the run-on and run-off drainage areas. 
 

2 .0  RUN-ON AND RUN-OFF  CONTROL   

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.” 
 

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

 
Run-off from the active portions of the existing CCR units at the facility is handled as contact 
water and is collected by a leachate collection system or internal swales, which route the contact 
water to a composite-lined contact water basin.  The contact water in the basin is used for ash 
conditioning, and other applications within the CCR units.  If needed, excess water in the 
contact water basin is pumped into a tanker truck and taken to a local waste water treatment 
facility for disposal.  Per 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 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.  These features divert 
water to the perimeter drainage system, and ultimately to the on-site detention/sedimentation 
basin.  Per 257.81(b), this is consistent with the surface water requirements 
under 40 CFR 257.3-3. 
  

2 . 1  D E S I G N  C R I T E R I A  

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).  Storm water run-off 
calculations were updated in 2015.  The calculations were performed assuming a 25-year, 
24-hour precipitation depth of 4.79 inches, based on NOAA Atlas 14 precipitation data 
published in April 2013.  The storm water run-on calculations were performed in 2008.  The 
calculations were performed assuming a 25-year, 24-hour precipitation depth of 4.4 inches, 
based on Technical Paper-40 (TP-40) precipitation data published in May 1961.  The off-site 
detention basin and on-site detention/sedimentation basin outlet structures are designed to safely 
pass run-off from a 100-year, 24-hour storm event. 
 

2 . 2  D E S I G N  W I T H  C A L C U L A T I O N S  

Storm water management design calculations (as described above) from the WDNR approved 
Plan of Operation (2008) and Plan of Operation Modification (2015) for Phase 3 and Phase 4 at 
the I-43 ADF are contained in Appendix A.  As described in Section 2.1, the calculations from 
the 2008 Plan of Operation describe the storm water management design and provide 
calculations showing that the run-on control system will prevent flow onto the active portion of 
the CCR units during the peak discharge from a 25-year, 24-hour storm.  The calculations from 
the 2015 Plan of Operation Modification describe the storm water management design and 
provide calculations showing that the run-off control system for the active portions of the CCR 
units will collect and control the water volume resulting from a 25-year, 24-hour storm.  The 
calculations were performed by or overseen by a professional engineer licensed in the State of 
Wisconsin.   
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2 . 3  C O N S T R U C T I O N  

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 WDNR, and approved by the WDNR.   
 

3 .0  CERT I F ICAT IONS 

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.” 

Eric Nelson, PE, a licensed profession engineer in the State of Wisconsin, has overseen the 
preparation of this Run-on and Run-off Control Plan.  A certification statement is provided on 
page iii of this plan. 
 

4 .0  RECORDKEEP ING AND PER IOD UPDATES  

40 CFR 257.81(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, and all periodic plans, will be placed in facility’s 
operating record and on Alliant Energy’s CCR Rule Compliance Data and Information website, 
as will all amendments. Periodic plans will be completed every 5 years per 40 CFR 257.81(c)(4). 
 
Notification will be provided when this Run-On and Run-Off Control Plan, and all periodic 
plans, 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). 
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APPENDIX A 
 

Drainage Design Calculations 

























































































































































































































































































































Sheet No.

Calc. No.

Rev. No.

Job No. Job I-43 Ash Landfill By KRG Date 5/17/16

Client Wisconsin P&L Subject Contact Water Basin Chk'd  BLP Date  5/23/16

Purpose:

The contact water basin at the I-43 landfill accommodates runoff pumped from contact water handling 

areas within each module and from other areas directly dischargin into the contact water basin during 

storm events.  The purpose of this calculation is to determine the maximum starting water elevation in

the contact water basin prior to a 25-year, 24-hour storm event in order to accommodate the volume of

runoff from these two contributing sources.

Approach:

Determine the 25-year, 24-hour storm event runoff volumes contributing to the contact water basin for 

each phase of development, starting with Phase 3, Module 2.  Use the HydroCAD model to calculate 

volumes.  Drainage areas during each stage of development are shown on the attached figures.

Determine the remaining capacity of the contact water basin, assuming the basin has standing water at

various intervals prior to the start of the storm event.  One foot intervals were used. 

Assumptions

A 25-year, 24-hour storm event = 4.80 inches, based on NOAA Atlas 14. 

Assume a MSE4 storm distribution.

Assume 1' of freeboard will be maintained in the contact water basin.

Ash has a runoff curve number of 98.

Assume other site areas draining into the contact water basin are bare soil.

Results:

Phase 3 Module 2 Active

To accommodate the runoff volume (269,114 cf) resulting from a 25-year, 24-hour storm event, the 

starting water elevation in the pond should be 682.5 or lower.

Phase 4 Module 2

To accommodate the runoff volume (257,352 cf) resulting from a 25-year, 24-hour storm event, the 

starting water elevation in the pond should be 681.5 or lower.

Phase 4 Module 3

To accommodate the runoff volume (237,141 cf) resulting from a 25-year, 24-hour storm event, the 

starting water elevation in the pond should be 681.5 or lower.

25214179
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Basin 

Elevation

Starting 

Water 

Depth (ft) Area (sf)

Incremental 

Storage Volume 

(cf)

Cumulative 

Volume to Reach 

Basin Elevation 

685 (cf) Notes

686 14 140,337 - - Basin is full

685 13 128,481 0 0 Peak Elevation (1' freeboard)

684 12 117,241 122,861 122,861

683 11 105,982 111,611 234,473

682 10 95,370 100,676 335,149

681 9 85,538 90,454 425,603

680 8 76,769 81,154 506,756

679 7 68,768 72,768 579,525

678 6 60,958 64,863 644,388

677 5 53,735 57,347 701,734

676 4 47,129 50,432 752,166

675 3 40,929 44,029 796,195

674 2 35,173 38,051 834,246

673 1 21,330 28,252 862,498

672 0 10,036 15,683 878,181 Basin is empty

Before pumping water from any of the contact water holding features located within each 

module into the Contact Water Basin, make sure there is adaquate storage available.

112,733  cf (from HydroCAD model, 2.588 ac-ft)

156,380  cf (from HydroCAD model, 3.590 ac-ft)

269,114  cf 

   Based on the above runoff volume to the contact water basin, the starting water level in the basin

   should not be higher than 682.5 to accommodate the runoff from a 25-year, 24-hour storm event.

KRG/   5/16/16

   Other Runoff Volume to Basin

Total:

Table 1

Operational Chart

Contact Water Basin Outside Limits of Waste

Phase 3 Module 2

Elev 682.5 Cumulative Volume  =  

284,811 cf

   Phase 3 Module 2 Runoff Volume:
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Basin 

Elevation

Starting 

Water 

Depth (ft) Area (sf)

Incremental 

Storage Volume 

(cf)

Cumulative 

Volume to Reach 

Basin Elevation 

685 (cf) Notes

686 14 89,741 - - Basin is full

685 13 83,468 0 0 Peak Elevation (1' freeboard)

684 12 77,379 80,424 80,424

683 11 71,511 74,445 154,869

682 10 65,875 68,693 223,562

681 9 60,657 63,266 286,828

680 8 56,021 58,339 345,167

679 7 51,631 53,826 398,994

678 6 47,444 49,538 448,531

677 5 43,448 45,446 493,977

676 4 39,620 41,534 535,511

675 3 35,881 37,751 573,262

674 2 31,974 33,928 607,190

673 1 21,330 26,652 633,841

672 0 10,036 15,683 649,524 Basin is empty

Before pumping water from any of the contact water holding features located within each 

module into the Contact Water Basin, make sure there is adaquate storage available:

116,697  cf (from HydroCAD model, 2.679 ac-ft)

140,655  cf (from HydroCAD model, 3.229 ac-ft)

257,352  cf 

   Based on the above runoff volume to the contact water basin, the starting water level in the basin

   should not be higher than 681.5 to accommodate the runoff from a 25-year, 24-hour storm event.

KRG/   5/16/16

Total:

Table 2

Operational Chart

Phase 4 Module 2

Contact Water Basin Outside Limits of Waste

  Other Ruoff Volume to Basin:

  Phase 4 Module 2 Runoff Volume:

Elev 681.5 Cumulative Volume  =  

255,195 cf
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Basin 

Elevation

Starting 

Water 

Depth (ft) Area (sf)

Incremental 

Storage Volume 

(cf)

Cumulative 

Volume to Reach 

Basin Elevation 

685 (cf) Notes

686 14 89,751 - - Basin is full

685 13 83,469 0 0 Peak Elevation (1' freeboard)

684 12 77,379 80,424 80,424

683 11 71,512 74,446 154,870

682 10 65,875 68,694 223,563

681 9 60,658 63,266 286,830

680 8 56,021 58,339 345,169

679 7 51,632 53,827 398,996

678 6 47,444 49,538 448,534

677 5 43,458 45,451 493,985

676 4 39,619 41,539 535,524

675 3 35,880 37,750 573,274

674 2 31,974 33,927 607,201

673 1 21,330 26,652 633,853

672 0 10,036 15,683 649,536 Basin is empty

Before pumping water from any of the contact water holding features located within each 

module into the Contact Water Basin, make sure there is adaquate storage available:

139,000  cf (from HydroCAD model, 3.191 ac-ft)

98,141  cf (from HydroCAD model, 2.253 ac-ft)

237,141  cf 

   Based on the above runoff volume to the contact water basin, the starting water level in the basin

   should not be higher than 681.5 to accommodate the runoff from a 25-year, 24-hour storm event.

KRG/   5/16/16

Total:

Table 3

Operational Chart

Phase 4 Module 3

Contact Water Basin Outside Limits of Waste

   Other Runoff Volume to Basin:

Elev 681.5 Cumulative Volume  =  

255,197 cf

   Phase 4 Module 3 Runoff Volume:
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1S

Ph3M2 Off-site
 Drainage Area

3S

Ph4M2 Off-site
 Drainage Area

4S

Ph4 M3 Off-site
 Drainage Area

5S

Phase 3 Module 2

6S

Phase 4 Module 2

7S

Phase 4 Module 3

8L

Total Runoff to Contact
 Water Basin

9L

Total Runoff to Contact
 Water Basin

10L

Total Runoff to Contact
 Water Basin

Routing Diagram for Contact Water Basin Sizing by Phase
Prepared by {enter your company name here},  Printed 5/23/2016

HydroCAD® 10.00-15  s/n 05804  © 2015 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Summary for Subcatchment 1S: Ph3M2 Off-site Drainage Area

[49] Hint: Tc<2dt may require smaller dt

Runoff = 69.57 cfs @ 12.09 hrs,  Volume= 3.590 af,  Depth> 4.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description
323,363 94 Fallow, bare soil, HSG D

* 140,337 98 Water Surface (area of top of contact water basin)
463,700 95 Weighted Average
323,363 69.74% Pervious Area
140,337 30.26% Impervious Area

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

0.4 100 0.3300 3.80 Sheet Flow, Phase 4 Mod 1
Smooth surfaces   n= 0.011   P2= 2.59"

0.2 80 0.3300 5.74 Shallow Concentrated Flow, Phase 4 Mod 1
Nearly Bare & Untilled   Kv= 10.0 fps

2.8 980 0.0100 5.80 75.44 Trap/Vee/Rect Channel Flow, Swale
Bot.W=10.00'  D=1.00'  Z= 3.0 '/'  Top.W=16.00'
n= 0.022  Earth, clean & straight

3.4 1,160 Total

Summary for Subcatchment 3S: Ph4M2 Off-site Drainage Area

[49] Hint: Tc<2dt may require smaller dt

Runoff = 64.63 cfs @ 12.05 hrs,  Volume= 3.229 af,  Depth> 4.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (ac) CN Description
7.510 94 Fallow, bare soil, HSG D

* 2.060 98 Water Surface (area at top of contact water basin)
9.570 95 Weighted Average
7.510 78.47% Pervious Area
2.060 21.53% Impervious Area

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

0.4 100 0.3300 3.80 Sheet Flow, Off-site Stockpiles
Smooth surfaces   n= 0.011   P2= 2.59"

0.2 80 0.3300 5.74 Shallow Concentrated Flow, Off-site Stockpiles
Nearly Bare & Untilled   Kv= 10.0 fps

0.6 180 Total
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Summary for Subcatchment 4S: Ph4 M3 Off-site Drainage Area

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

Runoff = 43.43 cfs @ 12.04 hrs,  Volume= 2.253 af,  Depth> 4.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (ac) CN Description
* 2.060 98 Water Surface (area at top of contact water basin)
* 4.190 98 Ash in Phase 3 Module 2

6.250 98 Weighted Average
6.250 100.00% Impervious Area

Summary for Subcatchment 5S: Phase 3 Module 2

[49] Hint: Tc<2dt may require smaller dt

Runoff = 50.45 cfs @ 12.08 hrs,  Volume= 2.588 af,  Depth> 4.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (sf) CN Description
* 312,726 98 Open Cell

312,726 100.00% Impervious Area

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

1.6 100 0.2500 1.01 Sheet Flow, Down Ash face in P3M1
Fallow   n= 0.050   P2= 2.59"

0.1 33 0.2500 8.05 Shallow Concentrated Flow, Down ash face in P3M1
Unpaved   Kv= 16.1 fps

0.4 96 0.0500 3.60 Shallow Concentrated Flow, Across Liner
Unpaved   Kv= 16.1 fps

2.1 229 Total

Summary for Subcatchment 6S: Phase 4 Module 2

[49] Hint: Tc<2dt may require smaller dt

Runoff = 51.57 cfs @ 12.06 hrs,  Volume= 2.679 af,  Depth> 4.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"
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Area (ac) CN Description
* 7.430 98 Ash

7.430 100.00% Impervious Area

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

0.4 100 0.3300 3.80 Sheet Flow, Down ash face in P4M1
Smooth surfaces   n= 0.011   P2= 2.59"

0.0 27 0.3300 9.25 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

0.3 68 0.0400 4.06 Shallow Concentrated Flow, Base of Phase 4 Mod 2
Paved   Kv= 20.3 fps

0.7 195 Total

Summary for Subcatchment 7S: Phase 4 Module 3

[49] Hint: Tc<2dt may require smaller dt

Runoff = 61.61 cfs @ 12.06 hrs,  Volume= 3.191 af,  Depth> 4.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  25-yr Rainfall=4.80"

Area (ac) CN Description
* 8.850 98

8.850 100.00% Impervious Area

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

0.4 100 0.3300 3.80 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 2.59"

0.1 42 0.3300 11.66 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.5 78 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.0 220 Total

Summary for Link 8L: Total Runoff to Contact Water Basin

Inflow Area = 17.824 ac, 58.35% Impervious,  Inflow Depth > 4.16"    for  25-yr event
Inflow = 119.38 cfs @ 12.09 hrs,  Volume= 6.178 af
Primary = 119.38 cfs @ 12.09 hrs,  Volume= 6.178 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Summary for Link 9L: Total Runoff to Contact Water Basin

Inflow Area = 17.000 ac, 55.82% Impervious,  Inflow Depth > 4.17"    for  25-yr event
Inflow = 116.20 cfs @ 12.05 hrs,  Volume= 5.907 af
Primary = 116.20 cfs @ 12.05 hrs,  Volume= 5.907 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Link 10L: Total Runoff to Contact Water Basin

Inflow Area = 15.100 ac,100.00% Impervious,  Inflow Depth > 4.33"    for  25-yr event
Inflow = 104.32 cfs @ 12.05 hrs,  Volume= 5.444 af
Primary = 104.32 cfs @ 12.05 hrs,  Volume= 5.444 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs




