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HELP MODEL ANALYSIS
Purpose:

To determine the water budget for post-closure landfill conditions. This information will be
used to determine the efficiency of the proposed cover for the DPC Phase IV Landfill compared
to the standard NR 504 final cover and the final cover in DPC’s Plan of Operation conditional
approval.

Methodology:

A computer program was used to simulate the performance of the proposed cover. The
Hydrologic Evaluation of Landfill Performance (HELP) Model is an analytical computer water
balance program developed for the USEPA by the U.S. Army Engineer Waterways Experiment
Station in Vicksburg, Mississippi (Schroeder et al., 1994). The program was developed to model
the movement and quantity of water across, into, through, and out of various landfill liner and
cover design configurations. The HELP model estimates these movements and quantities by
interpreting the combined effects of precipitation, runoff, percolation, evapotranspiration,
moisture storage, and lateral drainage. Landfill systems, including various combinations of
vegetation, cover soil, waste layers, drainage layers, and relatively impermeable barrier soil
layers, as well as geomembrane liners, may be modeled.

Default climatological data for La Crosse, Wisconsin, were used for the open conditions. The
default data were used to synthetically generate 1 to 10 years of climatological data for the
landfill.

For the purpose of determining the water balance, the model reported values in inches per unit
area per year. The HELP model simulation was performed using an area of 1 acre. To
determine the average annual volume, the unit rates are multiplied by the total landfill area in
acres and converted to gallons per day.

Assumptions:

To set up and run the HELP model, several assumptions need to be made based on the existing
site conditions and the proposed design. These assumptions were kept constant between runs
to allow a true comparison between final cover designs. The assumptions that were used for
modeling the landfill are as follows:
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= The evaporation zone depth is 8 inches.
= The maximum leaf index is 3.5.
= The slope and drainage length for the liner are 25 percent and 140 feet.

= The percent of area from which runoff is possible is 100 percent.

The runoff curve number used was 69, based on the surface water design calculations in the

Plan of Operation.

Open Conditions:

The layers used to model the landfill are as follows:

Option A: NR 504.07 Cover

THICKNESS MATERIAL USCS* SOIL
LAYER (inches) DESCRIPTION LAYER TYPE TEXTURE CLASSIFICATION
1 6 Topsoil Vertical percolation 9 ML
2 18 Rooting zone Vertical percolation 22 ML
3 12 Drainage layer Lateral drainage 5 SM
4 24 Clay barrier Barrier soil 16 Liner soil
Note:
* Unified Soil Classification System.
Option B: Approved Plan of Operation Cover
THICKNESS MATERIAL USCS* SOIL
LAYER (inches) DESCRIPTION LAYER TYPE TEXTURE CLASSIFICATION
1 6 Topsoil Vertical percolation 9 ML
2 18 Rooting zone Vertical percolation 22 ML
3 12 Drainage layer Lateral drainage 5 SM
4 .06 Geomembrane Flexible membrane 35 -
5 24 GCL Barrier soil 17 -
6 12 Fine-grained soil Vertical percolation 22 ML
7 12 Sand capillary break | Vertical percolation 5 SM
Note:

* Unified Soil Classification System.

\ \MADISON-VFP\RECORDS\-\WPMSN\PJT\00-03081\58\ Z000308158-005.DOC 12/29/22




M COMPUTATION SHEET
&

SHEET 3 OF 3

744 Heartland Trail (53717-8923)  P. O. Box 8923 (53708-8923)  Madison, WI ~ (608) 831-4444  FAX: (608) 831-3334  VOICE: (608) 831-1989

PROJECT/PROPOSAL NAME PREPARED CHECKED PROJECT/PROPOSAL NO.
Dairyland Power By: Date: By: Date: 3081.58
GMP 06/27/03 BJK 11/03

Option C: Proposed Cover

THICKNESS MATERIAL USCS* SOIL
LAYER (inches) DESCRIPTION LAYER TYPE TEXTURE CLASSIFICATION
1 6 Topsoil Vertical percolation 9 ML
2 18 Rooting zone Vertical percolation 22 ML
3 12 Drainage layer Lateral drainage 2 CL
4 .06 Geomembrane Flexible membrane 35 --
5 24 Ash barrier Barrier soil 30 --

Note:
* Unified Soil Classification System.

Results:

The results of the HELP model simulations are summarized in Table 1. The detailed outputs
are attached.

References:

Schroeder, P.R., T.S., Dozier, P.A., Zappi, B.M., McEnroe, ].W., Sjostrom, and R.L., Peyton.
1994a. The Hydrologic Evaluation of Landfill Performance (HELP) model: User’s guide for
Version 3. EPA/600/9-94/168a. U.S. Environmental Protection Agency Risk Reduction
Engineering Laboratory, Cincinnati, Ohio.

Schroeder, P.R., T.S., Dozier, P.A., Zappi, B.M., McEnroe, ].W., Sjostrom, and R.L., Peyton.
1994b. The Hydrologic Evaluation of Landfill Performance (HELP) model: Engineering
documentation for Version 3. EPA/600/9-94/168a. U.S. Environmental Protection Agency
Risk Reduction Engineering Laboratory, Cincinnati, Ohio.
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Table D-1
Water Budget — Average Annual Totals (inches)

DPC Phase IV Landfill
FINAL LEAKAGE | MOISTURE
COVER THROUGH | STORAGE COVER
SIMULATION YEARS EVAPO- LATERAL FINAL WITH EFFICIENCY
NUMBER COVER DESIGN EVALUATED | PRECIPITATION | RUNOFF | TRANSPIRATION | DRAINAGE COVER COVER (percent)
1 NR 504.07 10 29.93 1.575 22.565 4.678 1.00288 0.104 96.6
2 Approved Plan 10 29.93 1.575 22.565 5.681 0.00015 0.082 99.9995
of Operation
3 Proposed cover 10 29.93 1.575 22.565 5.678 0.00056 0.107 99.9981

RMT, Inc. | Dairyland Power Cooperative
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PROJECT / LOCATION: DPC CCR Landfill, Alma, Wisconsin PROJECT / PROPOSAL NO.
SUBJECT: Maximum Head on Final Cover

PREPARED BY: Z. Bauman DATE: 12.21.2022 FINAL ]

CHECKED BY: A. Graham DATE: 12.30.2022 REVISION O

MAXIMUM SATURATED DEPTH
(McENROE'S 1993 METHOD)

S :
S per s NR 504.07(6)(a), a drainage layer shall consist of a minimum of one foot of sand with

a minimum hydraulic conductivity of 1 x 10° cm/sec. This calculation demonstrates the
anticipated maximum head in the drainage layer is less than the thickness of the drainage

layer, based on anticipated annual rainfall and infiltration into the cover system.

Inputs:
Inflow rate, r = 5.04 in/ month
Hyd. cond. of drainage layer, K =[  0.010 [cm/sec
Slope of drainage layer, S = 25 %
Drainage distance, L = 200 feet
Drainage Layer Thickness =| 30.48 |cm
Calculated Values:
r =| 4.87E-06 |cm/sec
alpha, a =[ 0.2449787 | radians
=l 0.25 ft/ft
=[ 0.0083 | (unitless)
Results:
ForR<1/4 A = 0.9833
Ymax =| 0.01
Head in Cover Drainage, V. = 0.40 feet v
Head in Cover Drainage, yax = 4.81 inches | 12.00 |OK!

Assumptions:

1. Inflow rate (r ) is based on the largest monthly average rainfall (August) in Alma, Wisconsin from

the U.S. Climate Data website.

2. The K value is based on historical hydraulic conductivity test results used at the site for closure

construction.
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744 Heartland Trail Z
Madison, WI 53717 SHEET # OF 13
Tel. {608) 831-4444 + Fax (608) 831-3334

®

JECT / PROPOSAL NAME / LOCATION: DPC Phase IV, Cell 24 PROJECT / PROPOSAL |

al Cover Construction

JECT: Interface Slope Stability 02250.25.002

iPARED BY: T. Halena DATE: 8/04/11 FINAL

ECKED BY: S.Inman DATE: 08/06/11 REVISION .
remolded at 11 percent moisture content. The interface was soaked and loading wasa;  :d

for 24 hours prior to interface testing.

Direct shear testing was performed on the above-described cover system in accordance w
ASTM D6243/D5321. Interface strength parameters (friction angle and adhesion) were
measured at the peak strength and residual (large displacement} strength. The testing re: Its
are summarized below.

FINAL COVER PEAK PEAK RESIDUAL RESIDU. ..
INTERFACE FRICTION ADHESION FRICTION ADHE' )N
ANGLE (psf) ANGLE (psf)
(degrees) (degrees)
Sand/40-mil
LLDPE textured 33.2 86 304 48
| geomembrane
1 ash/40-mil
LLDPE textured 61.0 389 222 93
geomembrane

Slope Stability Analysis
The Giroud and Beach stability method assumes the following:
s Slope failures slide as a block.

s The slope toe is buttressed where the cover soil on the slope meets the smaller inclir
cover soil at the toe of slope.

»  The cover soil is free draining and has a uniform thickness.

Geontetry

The critical geometry for the designed landfill is shown on Shee 4 of 10 and is described
follows:

= Slope angle =14 degrees (4H:1V slope)
»  Slope height = 26 feet

Seepage Thickness

The seepage thickness within the final cover system was estim: 1 assuming that the 1-f
thick sand drainage layer, the 1.5-foot-thick soil cover (general  )layer, and the 6-inch-  k
topsoil layer are fully saturated, which is the worst-case scen io. The geomembrane acts as an
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®

'ROJECT / PROPOSAL NAME / LOCATION: DPC Phase IV, Cell 2A PROJECT / PROPOSAL NO.
7inal Cover Construction

UBJECT: Interface Slope Stability 02250.25.002
'REPARED BY: T. Halena DATE: 8/04/11 FINAL =

'HECKED BY: S. Inman DATE: 08/06/11 REVISION ]

impermeable barrier which allows no seepage through to thei  rface with the underlying fly
ash layer.

Soil Characteristics

The soil characteristics are from typical engineering va es:
s Cover soil internal friction angle = 30 degrees

s  Cohesion =0lbs/ ft2

s Cover soil unit weight = 115 [bs/ ft3

Results:

The cover system analysis indicates a minimum factor of safety [1.70. The factor of safety is
above the design factor of safety of 1.3, as specified in NR 514.07 (1) (b). The computer
printouts for the analyses are attached.

References:

Bourdeau, P.L., Ludlow, S]., and Simpson, B.E., {1993) Stability of Soil-Covered Geosynthetic-
Lined Slopes: A Parametric Study, presented at the Geosynthetics 1993 Conference in
Vancouver, Canada.

Druschel, S.]. and Underwood, E.R., (1993) Design of Lining an Cover System Sideslopes,
presented at the Geosynthetics 1993 Conference in Vancouver, Canada.

Giroud, J.P. and Beach, ].F., {1989) Stability of Soil Layers on Geosynthetic Lining Systems,
presented at the Geosynthetics 1989 Conference in San Diego, California.

RMT, Inc., (2009), Phase IV, Cell 1, Final Cover Docum tati eport, WDNR Lic. No. 4126.
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74 Heartland Trail
Madisen, Wl 33717 SHEET10F1
® (608) 8314444 » Fax (608) 831-3314

[PROJECT 7 PROPOSAL NAME 7 LOCATION: DPC Phase IV, Cell ZA Final Cover Construction PROJECT / PROPOSAL NO.
ISUBJECT: Interface Slope Stability 02250.25.005
PREFARED BY: T. Halena DATE: 8704711 FINAL S

CHECKED BY: 5. Tnman DATE: 8706711 REVIGION  C

GEOSYNTHETIC TENSION CALCULATIO

Location/ condition modeled:

Variables

Slope Angle {deg)

Interface Friction Angle {(deg)
Adhesion (psf)

Cover Soil Friction Angle (deg)
Cohesion {psf)

Slope Height (ft)

Cover Soil Thickness (ft)
Cover Soil Unit Weight (pcf)
Seepage Thickness (ft)

Calculated Values

Weight Passive (Ib/ft)
Weight Active (Ib/it)
Adhesion Force (Ib/ it}
Cohesion Force (Ib/ ft}
Seepage Toe Weight (Ib/ft)
Seepage Slope Weight {Ib/ft)

Geosynthetic Tension (lb/in}

F5=1.0
Fs=12
F5=15
F5=20

Geosynthetic Tension = 0

Waubasha Sand Dr. Layer/ Textured GSE Geomem.Interface (Peak
Results)

14.0
33.2
86.0 Waubasha Sand Drainage Layer/Textured GSE Geomembrane
30.0
0

26

3.0
115.0
3.000 Assume Full Saturation

2205
34873
9243

11%
18923

-981

-668

-375

when FS = 2.26

P:\022504,25\02\ peakinterface080411.xls



744 Heartland Trail

Madison, Wi 53717
o (608 BI1-4444 - Fax (508) 8313304

©l/3

SHEET10OF1

FROJECT / PROFOSAL NAME J LOCATICN: DPPC Phase TV, Cell ZA Final TCover Construction

PROJECT / PROPOSAL NO,

[SUBTECT: Interface Slope Stability 02250.25.005
FREFPARED BY: T. Halena DATE: 8/04/T1 FINAL [
CHECKED BY: 5. Inman DATE: 8706711 REVISICN [

Location/ condition modeled: (Residual)
Variables
Slope Angle (deg) 14.0
Interface Friction Angle {deg)} 30.4
Adhesion (psf)
Cover 5oil Friction Angle (deg) 30.0
Cohesion (psf} 0
Slope Height {ft) 26
Cover Soil Thickness (ft) 3.0
Cover 5oil Unit Weight {pcf) 115.0
Seepage Thickness (ft)
Calculated Values
Weight Passive (Ib/ft) 2205
Weight Active (Ib/ft) 34873
Adhesion Force (Ib/ft) 5159
Cohesion Force (lb/ ft) 0
Seepage Toe Weight (Ib/ft) 1196
Seepage Slope Weight (1b/ft) 18923
Geosynthetic Tension (lb/in)
FS=1.0 -554
Fs=1.2 -319
FS=15 -99
F5=2.0 110
Geosynthetic Tension = 0 when FS =

GEOSYNTHETIC TENSION CALCULATION

Textured GSE Geomembrane/ Waubasha Sand Dr. Layer Interface

48.0 Waubasha Sand Drainage LayerTextured Geomembrane

3.000 Assume Full Saturation

1.70
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244 Heartland Trail
Madison, W1 53717
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M

PROJECT 7 PROFPUSAL NAME 7 TOCATION: DPC Phase IV, Cell 2A Final Cover Construciion

SUBJECT: Interface SlopeSta v

PROJECT / PROPOSAL NO.

02250.25.005
[PREFARED BY: 1. Halena DATE &7047 11 FINAL T
CTHECKED BY: 5. Inman DATE B/ 06717 REVBION O

Geosynthetic Tension

GEOSYNTHETIC TENSION CALCULATION

Location/ condition modeled:

Variables

Slope Angle (deg)

Interface Friction Angle (deg)
Adhesion {psf}

Cover 5oil Friction Angle (deg)
Cohesion (psf)

Slope Height (ft)

Cover 50il  ckness (ft)
Cover 50il Unit Weight (pcf)
Seepage Thickness (ft)

Calculated Values

Weight Passive (lb/ ft)
Weight Active (Ib/ft)
Adhesion Force (1b/ft)

e (lb/ft)
Seepage Toe Weight (lb/ ft)

> Weight (ib/ft)

Cohesion F

Seepage Sl

Geosynthetic Tension {Ib/in)

F5=1.0
F5=12
FS=15
F5=20

]
=]

Fly Ash Composite/Textured GSE Geomem. Interface (Peak Results)

14.0
61.0
389.0 Composite Fly Ash/Textured Geomembrane
300
0
26
3.0
115.0
0.000

2205
34873
41807

-7996

-5762

-4118

-2754

when F§S = >> 9.0 Program Limit!l!
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784 Heartland Trail
Madison, W1 53717 SHEET 10F1
@ (608} B31-4444 + Fax (508) 831-3334 X

[PROJECT / PROTOSAL NAME 7 LOCATION: DPC Phase IV, Cell 1 Final Cover Construction PROJECT / PROPOSAL NO.
[SUBIECT: Tnterface STope Stability 02250.25.005
PREPARED BY: T. Halena DATE: 8/04/T7 FINAL C

CHECKED BY: 5. Tnman DATE: 8/06/11 REVISION C

GEOSYNTHETIC TENSION CALCULATION

Location/ condition modeled:

Variables

Slope Angle (deg)

Interface Friction Angle (deg)
Adhesion (psf)

Cover Soil Friction Angle (deg)
Cohesion (psf)

Slope Height {ft)

Cover Soil Thickness (ft)
Cover Soil Unit Weight (pcf)
Seepage Thickness (ft)

Calculated Values

Weight Passive (lb/ ft)
Weight Active  /ft)
Adhesion Force {lb/ft)
Cohesion Force  ‘ft)
Seepage Toe Weight (Ib/ft)
Seepage Slope Weight (1b/ft)

Geosynthetic Tension (Ib/in)

FS=1.0
FS=12
F5=15
F5=20

Geosynthetic Tension = 0

Fly Ash Composite/ Textured GSE Geomem. Interface (Residual)

14.0
222
93.0 Composite Fly Ash/Textured Geomembrane
306
0
26
3.0
115.0
0.600

2205
34873
9995

-1408

-1034

-673

=321

when FS = 2.90

p:02250\25\002\residualinterface0B0411 . x1s
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1.0 Introduction

1.1 Purpose and Scope

This Run-On and Run-Off Control System Plan (Plan) was prepared by TRC Environmental
Corporation (TRC) on behalf of Dairyland Power Cooperative (DPC) for the Alma Offsite Disposal
Facility, Phase IV Landfill (Landfill) where coal combustion residuals (CCR) are disposed. The
approximately 32.1 acre Landfill is located in Sections 18 and 19, T21N, R12W, Town of
Belvidere, Buffalo County, Wisconsin.

This Plan meets the run-on and run-off control system requirements of the United States
Environmental Protection Agency’s (USEPA) CCR Rule (Title 40 Code of Federal Regulations
(CFR) part 257 Subpart D — “Standards for the Disposal of Coal Combustion Residuals in Landfills
and Surface Impoundments”). This text and its accompanying appendices and plan sheets
present the plans and specifications of the run-off and run-on control systems of the Landfill. The
plan sheets and the text, with its appendices, complement each other and should be reviewed
and used as one document.

Dairyland Power Cooperative Final October 2016
Run-On and Run-Off Control System Plan Revised October 2021
Alma Offsite Disposal Facility, Phase IV Landfill, Alima, Wisconsin
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2.0 Engineering Design Concepts for Controlling Run-On and
Run-Off

2.1 General

The Landfill design has been developed to provide environmentally sound CCR disposal. The
storm water run-on and run-off control systems for the Landfill have been designed and meet the
requirements of 40 CFR 257.81.

The supporting calculations for the run-on and run-off design are referenced throughout the text
and are included in the appendices. Details and drawings illustrating design layout and
specifications are referenced as applicable and presented on the plan sheets and figures. The
majority of the calculations provided in the appendices were prepared during the initial permitting
of the Phase IV Disposal Area and included in the October 2000 Plan of Operation (POO) in
accordance with Wisconsin Administrative Code, Chapters 500 through 520, and conversations
with the Wisconsin Department of Natural Resources (WDNR). Plan sheets included in
Appendix C are the relevant plan sheets from the October 2000 POO drawing plan set. For the
purposes of this Plan, the terms surface water and storm water have been used interchangeably
and reflect precipitation routed over land or temporarily stored to manage run-on and run-off. No
streams, wetlands, or bodies of water are located in areas that would impact run-on and run-off
at the Landfill.

2.2 Run-On Control System
2.2.1 General

The run-on control system for the Landfill consists of perimeter berms, diversion berms,
downslope flumes, ditching, sedimentation basins, and culverts, designed and constructed to
control surface water during both the operational and post-closure periods of the Landfill. The
design of the surface water controls have been performed for the operational periods when the
combination of surface conditions and contributing acreage would result in the greatest run-off
volume, and for the post-closure period. Given the location of the site, the surface water
management system was designed utilizing the 100-year, 24-hour storm event at the time of the
design, which exceeds the current 25-year, 24-hour storm event required by 40 CFR 257.81(a)(1).
Calculations for the surface water run-on control designs are included in Appendix A.

The surface water control system design has been performed to meet the following requirements:

¢ Run-off curve numbers (RCNs) used in the analysis provide a conservative analysis of the
potential land uses of the upland areas. Upland areas within the watershed primarily
include wooded areas and agricultural lands. The wooded areas are located on the
steeper-sloped areas of the valley and are unlikely to be affected by future land uses.
High RCNs for the agricultural lands were selected to represent a conservative fallow
condition with exposed bare soil. The RCNs selected for these areas were 86.

e Surface water run-on controls have been designed to divert off-site surface water away
from the active fill areas. On-site surface water is routed to sedimentation basins, except
surface water in contact with active fill areas, which is treated as leachate.
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2.2.2 Control of Surrounding Run-On

Surface water from areas west, north, and east of the Landfill currently drain to existing drainage
channels that have formed in the valleys near the Landfill. These drainage channels converge at
the location of the Landfill, are conveyed around the Landfill by perimeter diversion ditches, and
continue to the south in a single drainage ditch. The main drainage ditch then routes the water
to the south for approximately 1.5 miles before discharging into the Mississippi River (see Plan
Sheet 5 in Appendix C).

Diversion ditches are designed to route off-site surface water around the Landfill in a controlled
manner. These ditches are constructed in phases as the Landfill is developed.

During previous construction events, the perimeter drainage ditch along the eastern, western, and
northern sides of the Landfill were constructed to route storm water from the east, west, and north
around the Landfill. Cells 1, 2, and 3 of the Landfill have been constructed (see Plan Sheet 9 in
Appendix C). A temporary drainage ditch/diversion berm was constructed on the northwestern
side of the Landfill to route surface water from areas northwest of the Landfill around the Landfill.
During Cell 4, Module B development, the remaining surface water controls will be completed
(see Plan Sheets 11 and 12 in Appendix C).

Temporary and permanent ditching and diversion berms were designed and constructed to
manage the peak flows associated with the 100-year, 24-hour storm event.

2.2.3 Diversion Berms

Diversion berms are designed along the final cover system to collect and transfer surface water
to the receiving downslope flume or sedimentation basin (see Detail 2 on Plan Sheet 19 in
Appendix C). These diversion berms concentrate and control flow, and discharge the non-contact
surface water (water that has not come into contact with the CCR) from the Landfill away from
the final cover. The swales created by the diversion berms are designed at 2 percent typical
slopes along the flow lines. The locations of the surface water diversion berms are shown on
Plan Sheet 12 in Appendix C.

Drainage areas for the Landfill are defined by the proposed surface water diversion berms at the
site. Run-off computations were performed for the site with the proposed diversion berms in-
place and are contained in Appendix A. Figure K-2 in Appendix A shows the post-closure
drainage areas for the Landfill.

2.2.4 Downslope Flumes

Downslope flumes are included in the design to collect and transfer surface water from the
diversion berms on the final cover to the sedimentation basins. Plan Sheet 12 shows the location
of the downslope flumes. The downslope flumes have been designed as enclosed pipe flumes
to limit erosion and to control the flow as it crosses roads. Downslope flume calculations are
included in the culvert design subsection of Appendix A.
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2.2.5 Ditching

Surface water ditching has been designed to minimize velocities and depths of flow. Velocities
for the grass-lined ditching have been limited to 4 feet per second (fps). In areas where velocities
exceed 4 fps, permanent erosion matting, or grouted riprap are used to limit erosion and reduce
velocities. Ditch sizing calculations are contained in Appendix A. Designed ditch locations are
shown on Figure K-3 in Appendix A. The ditching to route surface water around the Landfill and
away from the active areas of the Landfill are designed at a minimum 2-foot depth as shown on
Detail 8 on Plan Sheet 23 in Appendix A. Ditch sizing calculations for operational and post-closure
conditions show that a minimum freeboard of 0.4 feet occurs as the worst case condition in the
ditches for the 100-year 24-hour storm event. Therefore, the calculations indicate that run-on to
the active areas of the Landfill should not occur for the 25-year 24-hour storm event as required
by 40 CFR 257.81(a)(1).

2.2.6 Sedimentation Basins

Two permanent sedimentation basins are designed to capture and treat non-contact run-off from
the Landfill final cover system. The locations of the permanent sedimentation basins are shown
on Plan Sheet 5 in Appendix C. The basins have been designed with a minimum surface area
that exceeds the surface area required to settle 0.015 mm particles. The sedimentation basins
are designed to accommodate the surface water run-off from a 100-year, 24-hour storm event.
The emergency spillways are designed to control the run-off from a storm greater than the
100-year, 24-hour storm event.

2.2.7 Culverts

Several culverts are designed to transport non-contact run-off from the Landfill final cover and
surrounding areas. The locations of the permanent culverts are shown on Plan Sheet 12 in
Appendix C. The culverts have been designed to allow the peak run-off associated with a
100-year, 24-hour storm to pass through it without creating surface water breaching (i.e., berm
overflow and run-on into active areas of the Landfill) or excessive backwater levels. Culvert sizing
was performed using design charts developed by the U.S. Department of Transportation Federal
Highway Administration. Culvert sizing calculations are provided in Appendix A.

2.2.8 Temporary Surface Water Controls

In addition to the permanent surface water management features discussed above, temporary
surface water controls are also implemented during operation of the Landfill to control surface
water from entering the active disposal area and to limit erosion of the final cover. These
temporary control features include diversion berms, downslope discharge structure, and culverts.
Temporary diversion berms will be constructed as needed along the transition from an active area
to an area that has reached final grade, or that has intermediate cover, in order to control surface
water from entering the active area. Temporary downslope discharge structures will be used to
route non-contact run-off from diversion berms (either temporary or permanent) to the perimeter
ditches.
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2.3 Run-Off Control System
2.3.1 General

The leachate collection and handling system in conjunction with cell delineation berms (see
detail 5 on Plan Sheet 17 in Appendix C) and perimeter berms comprise the control system for
preventing contact surface water run-off from the active portions of the Landfill. Contact surface
water is managed as leachate. The leachate collection system for the Landfill has been designed
to provide effective drainage, collection, and removal of leachate from the Landfill.

2.3.2 Leachate Collection System

The primary components of the leachate collection system consist of a drainage layer, leachate
collection and transfer piping, cleanouts, manholes, a storage tank, and a load-out facility. The
leachate collection system layout is shown on Plan Sheet 5 in Appendix C. The drainage layer is
placed over the geomembrane on the base and sidewalls. The drainage layer promotes the
efficient transmission of leachate to the leachate collection trenches and pipes. The drainage
layer is a minimum of 12 inches thick and has a minimum hydraulic conductivity of
1.0 x 102 centimeters per second (cm/s).

The leachate collection piping is placed in vee-shaped trenches and consists of 6-inch—diameter
perforated high density polyethylene (HDPE) pipe. Pipe bedding material is placed around the
perforated pipe and mounded as shown on Plan Sheet 17 in Appendix C.

Leachate collection pipes in each cell are placed parallel to each other in valleys over the
herringbone design across the base. These lines drain at a 4 to 6 percent slope to the leachate
removal and transfer system.

Temporary cell delineation berms are used along the cell boundaries to control surface water run-
off from exiting the active areas of the Landfill. Refer to Detail 5 on Plan Sheet 17 for further
details on the temporary cell delineation berm design.

2.3.3 Leachate Removal and Transfer System

The perforated leachate collection piping will transition to 6-inch—diameter nonperforated leachate
transfer piping within the Landfill just prior to where the transfer piping penetrates the liner system
at the southern toe-of-slope of each cell. The horizontal pipe penetration has been designed to
prevent leachate from leaving the Landfill liner system through the liner penetration.

Outside of the limits of CCR, concrete manholes provide a location for transfer piping to manifold
into a single perimeter transfer pipe around the southern end of the Landfill, and to provide a
location for cleanout access piping.

The combined transfer piping then extends to the leachate storage tank located near the ash
processing facility. Leachate collected in the tank is pumped into tanker trucks and transported
to a nearby wastewater treatment plan for treatment which complies with 40 CFR 257.81(b). Plan
Sheet 5 illustrates the location of the transfer piping, manholes, and the storage tank.
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2.3.4 Leachate Storage Capacity From a 25-Year 24-Hour Storm Event

The proposed phasing plans and existing conditions were reviewed to determine the worst-case
scenario for leachate generation. This worst-case scenario was used to show that run-off from
the active area of the Landfill would not occur from a 25-year 24-hour storm event. Calculations
contained in Appendix B show that there is approximately 14,700 cubic feet of leachate storage
capacity remaining in the leachate collection system after a 25-year 24-hour storm event.
Therefore, sufficient infrastructure is provided to prevent run-off from the active area of the Landfill
as required by 40 CFR 257.81(a)(2).

2.3.5 Conclusions

This Plan has demonstrated that the Landfill has a run-on control system and a run-off control
system sufficient to prevent flow onto or off of the active portion during a 24-hour 25-year storm
event. The Landfill is in compliance with the requirements of 40 CFR 257.81.
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3.0 Amendment of the Plan and Notification

This Plan was been completed in compliance with the requirements set forth in 40 CFR 257.81.
This document has been placed in the operating record, posted to the publicly accessible website,
and government notifications have been provided.

A Run-On and Run-Off Control System Plan must be prepared every 5 years from the completion
date of this Plan.

The Plan must be amended whenever the periodic review period is reached or if changes in site
conditions, either intentionally or unintentionally, occur that will sustainably impact the current
written plan in effect.
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4.0 Engineer’s Certification
Pursuant to 40 CFR 257.81 and by means of this certification | attest that:
(i) | am familiar with the requirements of the federal CCR rule (40 CFR 257);

(i) this Run-On and Run-Off Control System Plan has been prepared in accordance with
good engineering practice; and

(iii) this Run-On and Run-Off Control System Plan meets the requirements of 40 CFR
257.81(c).

For the purpose of this document, “certify” and “certification” shall be interpreted and construed
to be a “statement of professional opinion.” The certification is understood and intended to be an
expression of my professional opinion as a Wisconsin licensed professional engineer, based upon
knowledge, information, and belief. The statement(s) of professional opinion are not and shall
not be interpreted or construed to be a guarantee or a warranty of the analysis herein.
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Appendix A: Surface Water Run-On Control System Calculations

Note:

For clarification purposes, these run-on calculations estimate "run-off" quantities from
areas in and surrounding the Landfill that develop non-contact surface water that is

managed to prevent run-on to the active Landfill areas.

e Surface Water Run-off Calculations

Purpose/Methodology/Assumptions/Results/References
Post-closure Run-off Calculations
Operational Run-off Calculations

Reference Information

e Diversion Berm, Perimeter Ditch, and Spillway Design Calculations

Purpose/Methodology/Assumptions/Results/References
Calculations — Post-closure Landfill Conditions
Calculations — Operational Landfill Conditions

Reference Information

e Culvert/Downslope Flume Design Calculations
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Operational Run-off Calculations
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Calculations — Operational Landfill Conditions
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Calculations — Temporary Culverts, Operational Conditions
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Vegetation Information
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