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Section 1
Introduction

This location restrictions demonstrations report (Report) was prepared by TRC Environmental
Corporation (TRC) on behalf of Dairyland Power Corporation (DPC) for the Alma Off-Site
Disposal Facility, Phase IV Landfill (Landfill) where coal combustion residuals (CCR) are
disposed. The 32.1 acre Landyfill is located in the NE % of the NE %4 of Section 19 and portions of
Sections 18 and 20, T21N, R12W, the W ¥ of the NE %4, Section 23, T26N, R7E, Town of
Belvidere, Buffalo County, Wisconsin (refer to Figure 1). DPC owns and operates the permitted
Landfill in compliance with the Plan of Operation (POO) (RMT, 2000) approved by the
Wisconsin Department of Natural Resources (WDNR).

The purpose of this Report is to demonstrate the compliance of the existing Landfill footprint
and planned future lateral expansions to the Landfill with the location restrictions required by
the U.S. Environmental Protection Agency’s (USEPA) CCR rule, Title 40 Code of Federal
Regulations (40 CFR) Parts 257 and 261 Subpart D-“Standards for the Disposal of Coal
Combustion Residuals in Landfills and Surface Impoundments” (Federal Register §257.60
through §257.64). Currently, Cells 1 through 3 of the Landfill have been constructed and have
received CCR. Future lateral expansions include Cell 4A and Cell 4B (refer to Figure 2). These
two cells compose the lateral expansions in this Report. This document includes information
from site permitting data, previously completed work, a desktop study, and engineering
calculations to evaluate the Landfill concerning its location above the uppermost aquifer
(§257.60), wetlands (§257.61), fault areas (§257.62), seismic impact zones (§257.63), and unstable
areas (§257.64).

Supporting documents are provided in appendices to this report. Such documents include
components of the Feasibility Report (FR), Plan of Operation (POO), and environmental
monitoring data which were reviewed to evaluate site setting and conditions.
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Section 2
Location Restrictions

The location restrictions required by the federal CCR rule are presented below with a
demonstration to show compliance with each restriction. The location restrictions address
separation from the uppermost aquifer, wetlands, fault areas, seismic impact zones, and
unstable areas. Supporting information for the demonstrations are attached as appendices to
this report.

2.1  8257.60 - Placement Above the Uppermost Aquifer

The federal CCR rule requires that the Landfill lateral expansions must be constructed with a
base that is located no less than 5 feet above the upper limit of the uppermost aquifer or must
demonstrate that there will not be intermittent, recurring, or sustained hydraulic connection
between any portion of the base of the Landfill. To determine the proximity of the upper limit
of the uppermost aquifer in relation to the base of the lateral expansions, groundwater elevation
data for the monitoring wells surrounding the Landfill for the period between November 1995
and September 2017 were reviewed to determine the upper limit of the uppermost aquifer. The
upper limit of the uppermost aquifer was compared to the proposed subbase grades of the
lateral expansions in the approved POO.

Data from seven groundwater monitoring wells and piezometers installed between 1994 and
1997 located at the south side (wells W-100/W-100R, W-100A/W-100AR, and W-105), west side
(well W-42), east side (wells W-102 and W-102A), and north side (well W-107) of the Landfill
indicate that the observed groundwater elevation in the uppermost aquifer has been relatively
constant over a 22 year period (1995 through 2017; Appendix A). The Landfill design grades
and slopes at the upgradient and downgradient locations were reviewed to determine the
distance between the subbase grades (bottom of liner grades) and the upper limit of the
groundwater elevation. The Landfill grades slope from the north to the south, following the site
topography. The south end subbase grade is a minimum elevation of 782 feet Mean Sea Level
(MSL), and the north end subbase grade is a minimum elevation of 862 feet MSL (Appendix A).

Based on the monitoring results, the maximum groundwater elevation of the south side wells
was 737.97 feet MSL (W-100/W-100R in June 2001), and the maximum groundwater elevation of
the north side well was 831.82 feet MSL (W-107 in September 2017). The engineering cross
sections from the POO were included in Appendix A to present the bottom of the Landfill in
comparison to the groundwater level. The groundwater level monitoring indicates that the
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groundwater levels shown on POO cross sections are representative of the current conditions.
These comparisons show that there is over 5 feet of separation between the bottom of the
Landfill and the observed upper limit of the uppermost aquifer.

Based on this evaluation, the future lateral expansions of the Landfill will be constructed with a
base that is greater than 5 feet above the upper limit of the uppermost aquifer. Therefore, the
future lateral expansions of Landfill are in compliance with the requirements of §257.60.

2.2  8§257.61 — Wetlands

The federal CCR rule requires that the Landfill lateral expansions cannot be located in wetlands.
To determine if the Landfill, and therefore planned lateral expansions, are located in a wetland,
the approved FR for the Landfill and more recent sources were reviewed.

Section 7 of the FR (Appendix B) approved by the WDNR contains an Ecological Assessment
which concluded no wetlands are known to be present within the approved Landfill footprint.
In addition the Feasibility Determination (Appendix B) noted that “ephemeral waterways,
which flow in direct response to precipitation, route surface water from the uplands and steep
slopes into the central valley,” and “the nearest wetlands are located approximately 1 mile
south of the proposed site along the Mississippi River.”

The WDNR Surface Water Data Viewer (2017) and hydric soil classifications from the United
States Department of Agriculture (2017) were consulted to determine the presence of potential
additional wetlands in the area. Wetlands were not identified in the area of the lateral
expansions. The water data viewer identifies wetlands too small to map within the existing
landfill footprint which is not representative of the current conditions since the landfill has been
constructed in these areas. The soil types within the proposed lateral expansions were mapped
as ‘not hydric’ (Appendix B). The mapped soil types, Norden silt loam, worthen silt loam,
churchtown silt loam, and Urne fine sandy loam, have a hydric rating of zero, and are well
drained (Appendix B). These soil units, except for the Worthen silt loam, have steep slopes that
range from 12 to 45 percent. These soil conditions suggest there are not wetland soils and flat or
nearly flat areas where ponding would occur. The WDNR surface Water Data Viewer shows
intermittent streams in the area of the landfill which supports the conclusion of the Feasibility
Determination. The hydric rating map, shows one stream to the east of the existing landfill
which has been previously diverted around the existing landfill. Therefore, this desktop study
indicates the lateral expansions of the Landfill comply with the requirements of §257.61. A
wetlands delineation will be performed if requested by the regulatory agencies to confirm the
conclusions of this desktop study.
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2.3  8§257.62 - Fault Areas

The federal CCR rule requires that the Landfill lateral expansions must not be located within
200 feet of the outermost damage zone of a fault that has had displacement in Holocene time
(11,700 years ago to present). To determine recent fault activity in the area, the subsurface
exploration data and USGS Earthquake Fault Map were reviewed.

The subsurface investigation performed in the FR included rock coring. Faulting was not
observed in the rock cores (Appendix C). Additionally, the USGS Quaternary Earthquake Fault
Map (Appendix C) does not map faults occurring within the past 1.6 million years in the region
of the Landfill or lateral expansions.

No evidence of active faulting during the Holocene within 200 feet of the Landfill has been
identified; therefore, the lateral expansions comply with the requirements of §257.62.

24  §257.63 — Seismic Impact Zones

Federal CCR rule §257.63 requires that lateral expansions must not be located in seismic impact
zones. The USGS Earthquake Hazards Program was consulted to determine the earthquake
hazard for the site.

The 2015 National Earthquake Hazards Reduction Program (NEHRP) U.S. seismic design maps
website (USGS 2015; Appendix D) indicates a mapped peak ground acceleration of 0.023g.
Using a site adjustment factor of 1.6 based on the peak ground acceleration, and subsurface
conditions, a design peak ground acceleration of 0.036g was calculated (Appendix D). This
design peak ground acceleration is below the 0.1g lower limit specified by the federal CCR rule
for seismic impact zones; therefore, this site is not located in a seismic impact zone as defined in
§257.53. Because the site is not located in a seismic impact zone, the lateral expansions comply
with the requirements of §257.63.

2.5  8§257.64 — Unstable Areas

The federal CCR rule states that existing CCR units and lateral expansions may not be located in
an unstable area. Risks presented by unstable areas caused by soil conditions, geologic or
geomorphologic features, and human made features must be evaluated to be in compliance
with the federal CCR rule. This analysis was performed by evaluating the results of the
geotechnical exploration within the Landfill footprint during the siting and evaluation of the
Landfill design.

A siting study was performed in the FR application to evaluate the potential for unstable
conditions. The geotechnical exploration performed for the FR observed silt and lean clay
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overlying medium to dense silty sand and sand to termination of soil borings, which ranged up
to depths of 152 feet below the ground surface (Appendix C). Weathered bedrock consisting
mainly of sandstone or dolomite were encountered in some borings. Within the footprint of the
Landfill, the dolomite bedrock has been weathered away and the soils are underlain by
sandstone. These observations do not suggest unstable foundation conditions considering the

existing conditions and lateral expansions.

The Landfill design was performed by a professional engineer applying generally accepted
good engineering practices. Global slope stability calculations were performed indicating
acceptable factors of safety for critical slopes (RMT, 2000 POO; Appendix E). The subgrade of
the existing Landfill was graded and prepared to provide suitable subgrade conditions
according to the project specifications under the observation of an engineer’s representative.
The construction was performed and documented in accordance with the plans and
specifications and certified by a professional engineer in the State of Wisconsin (RMT, 2001;
RMT, 2008; TRC, 2013; and TRC, 2015).

Similar subgrade conditions are expected based on site activities and the results of the siting
study. During construction, the subgrade for the lateral expansions will be prepared in a
similar manner to comply with the POO.

Based on these analyses, the existing Landfill and lateral expansions are not located in an
unstable area and comply with the requirements of §257.64.
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Section 3
Conclusions

Based upon the demonstrations provided in this report, the existing Landfill and planned future
lateral expansions are in compliance with the location restrictions required by the CCR rule. No
additional action or justification is required after this document has been placed in the
operating record, posted to the publicly accessible website, and government notifications have
been provided.
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Engineer’s Certifications

Pursuant to 40 CFR 257 Subpart D and by means of this certification I attest that:

(i) I am familiar with the requirements of the CCR rule (40 CFR §257);

(ii) the information in this demonstration is in accordance with current, good, and accepted

engineering practices;

(iii)  the existing Landfill complies with the location restriction for unstable areas

(40 CFR §257.64);

(iv)  the proposed lateral expansions within the footprint presented in the Plan of Operation
(RMT, 2000) comply with the location restrictions of 40 §CFR 257.60 through

40 CFR §257.64.

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.

LA

ature of Registered Professional Engineer

State: Wisconsin

Registration No. 42745-6
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Appendix A-1
Groundwater Elevations (1995-2017)
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Appendix A-2
Landfill Subbase Grades (RMT 2000)
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Excerpts from Feasibility Report (RMT, 1997)
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Section 7
Ecological Assessment

71 Wetlands

The proposed site is located in an upland area with no perennial streams, and is located
approximately 2 miles north of the Mississippi River. No wetlands are known to be present on
or near the site. The nearest wetlands are located adjacent to the Mississippi River. The WDNR
was approached on the need to conduct a wetlands inventory. On February 20,1997,

Brad Wolbert (WDNR) indicated that he had spoken with the wetlands staff and that no
wetlands inventory would be required (Appendix A).

7.2 Critical Habitat :

In letters dated September 22, 1994, and August 20, 1997 (Appendix A), the WDNR Bureau of
Endangered Resources (BER) indicated that their "Natural Heritage Inventory" data files
contain no occurrence records of Endangered, Threatened, or Special concern species or natural
communities, nor any State Natural Areas for the proposed landfill site or clay borrow area.

RMT, Inc. 7-1 Dairyland Power Cooperative
F\WPMSN\ PIT\00-03687 1 26\ ROG0I081.26A Final September 1997
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WDNR Surface Water Data Viewer Map
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USDA Hydric Rating Map
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Hydric Rating by Map Unit—Buffalo County, Wisconsin
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Hydric Rating by Map Unit—Buffalo County, Wisconsin
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line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
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Date(s) aerial images were photographed: Nov 1, 2010—Nov 2,
2010

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
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shifting of map unit boundaries may be evident.

USDA  Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/6/2017
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Hydric Rating by Map Unit—Buffalo County, Wisconsin

Hydric Rating by Map Unit

Hydric Rating by Map Unit— Summary by Map Unit — Buffalo County, Wisconsin (WI011)

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

115B2

Seaton silt loam, ridge
phase, 2 to 6 percent
slopes

6.8

2.6%

115C2

Seaton silt loam,
driftless ridge, 6 to 12
percent slopes,
moderately eroded

18.0

6.8%

115D2

Seaton silt loam,
driftless ridge, 12 to
20 percent slopes,
moderately eroded

8.2

3.1%

115E2

Seaton silt loam,
driftless valley, 20 to
30 percent slopes,
moderately eroded

6.9

2.6%

116D2

Churchtown silt loam, 12
to 20 percent slopes,
moderately eroded

27.6

10.5%

116E2

Churchtown silt loam, 20
to 30 percent slopes,
moderately eroded

21.7

8.3%

125C2

Pepin silt loam, 6 to 12
percent slopes,
moderately eroded

4.8

1.8%

125E2

Pepin silt loam, 20 to 30
percent slopes,
moderately eroded

5.0

1.9%

254E2

Norden silt loam, 20 to
30 percent slopes,
moderately eroded

7.2

2.7%

255F

Urne fine sandy loam,
30 to 45 percent
slopes

16.2

6.2%

312B2

Festina silt loam, 2 to 6
percent slopes,
moderately eroded

8.5

3.2%

616C

Chaseburg silt loam, 4
to 12 percent slopes,
occasionally flooded

6.3

2.4%

622A

Worthen silt loam, 0 to 2
percent slopes,
occasionally flooded

16.4

6.2%

1125F

Dorerton, very stony-
Elbaville complex, 30
to 60 percent slopes

101.0

38.4%

UsDA  Natural Resources
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National Cooperative Soil Survey
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Hydric Rating by Map Unit—Buffalo County, Wisconsin

Hydric Rating by Map Unit— Summary by Map Unit — Buffalo County, Wisconsin (WI011)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
1648A Northbend-Ettrick silt 96 8.1 3.1%
loams, 0 to 3 percent
slopes, frequently
flooded
Totals for Area of Interest 262.8 100.0%

USDA

Natural Resources

—=S - -
== Conservation Service

National Cooperative Soil Survey

Web Soil Survey

4/6/2017
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Hydric Rating by Map Unit—Buffalo County, Wisconsin

Description

This rating indicates the percentage of map units that meets the criteria for hydric
soils. Map units are composed of one or more map unit components or soil
types, each of which is rated as hydric soil or not hydric. Map units that are made
up dominantly of hydric soils may have small areas of minor nonhydric
components in the higher positions on the landform, and map units that are made
up dominantly of nonhydric soils may have small areas of minor hydric
components in the lower positions on the landform. Each map unit is rated based
on its respective components and the percentage of each component within the
map unit.

The thematic map is color coded based on the composition of hydric
components. The five color classes are separated as 100 percent hydric
components, 66 to 99 percent hydric components, 33 to 65 percent hydric
components, 1 to 32 percent hydric components, and less than one percent
hydric components.

In Web Soil Survey, the Summary by Map Unit table that is displayed below the
map pane contains a column named 'Rating'. In this column the percentage of
each map unit that is classified as hydric is displayed.

Hydric soils are defined by the National Technical Committee for Hydric Soils
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding
long enough during the growing season to develop anaerobic conditions in the
upper part (Federal Register, 1994). Under natural conditions, these soils are
either saturated or inundated long enough during the growing season to support
the growth and reproduction of hydrophytic vegetation.

The NTCHS definition identifies general soil properties that are associated with
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric
soil, however, more specific information, such as information about the depth and
duration of the water table, is needed. Thus, criteria that identify those estimated
soil properties unique to hydric soils have been established (Federal Register,
2002). These criteria are used to identify map unit components that normally are
associated with wetlands. The criteria used are selected estimated soil properties
that are described in "Soil Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil
Taxonomy" (Soil Survey Staff, 2006) and in the "Soil Survey Manual" (Soil Survey
Division Staff, 1993).

If soils are wet enough for a long enough period of time to be considered hydric,
they should exhibit certain properties that can be easily observed in the field.
These visible properties are indicators of hydric soils. The indicators used to
make onsite determinations of hydric soils are specified in "Field Indicators of
Hydric Soils in the United States" (Hurt and Vasilas, 2006).

References:

Federal Register. July 13, 1994. Changes in hydric soils of the United States.
Federal Register. September 18, 2002. Hydric soils of the United States.

USDA  Natural Resources Web Soil Survey 4/6/2017
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Hydric Rating by Map Unit—Buffalo County, Wisconsin

Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric
soils in the United States.

Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service.
U.S. Department of Agriculture Handbook 18.

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for
making and interpreting soil surveys. 2nd edition. Natural Resources
Conservation Service. U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service.

Rating Options

Aggregation Method: Percent Present
Component Percent Cutoff: None Specified

Tie-break Rule: Lower

USDA
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4/10/2017 Earthquake Fault Map

g

Quaternary Faults
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Download Shapefile
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Leaflet | Content may not reflect National Geographic's current map policy. Sources: National Geographic, Esri, DeLorme, HERE, UNEP-WCMC, USGS, NASA, ESA, METI, NRCAN, GEBCO, NOAA,...

https://earthquake.usgs.gov/hazards/qgfaults/map/#gfaults
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12/12/2017 U.S. Seismic Design Maps

U.S. Geological Survey - Earthquake Hazards Program

Alma Offsite Facility, Phase IV Landfill

Latitude = 44.290°N, Longitude = 91.876°W

Location Reference Document

2015 NEHRP Provisions

Site Class

D (determined): Stiff Soil

Risk Category

IV e.g. (Essential Facilities)

¥
Leaflet

Ss=  0.047g Sus= 0.075g Sps= 0.050¢g
S;=  0.035g Swi= 0.085g Sp1= 0.056g

https://earthquake.usgs.gov/designmaps/beta/us/

113


http://leafletjs.com/

12/12/2017 U.S. Seismic Design Maps

MCE, Spectrum Design Response Spectrum
0.085 7
0.055 7
0.080
0.075] 0.050 -
0.070 1
0.045
0.065
ob b
~— 0.060 ~— 0.040
© (3]
n 0.055 n
0.035 ]
0.050 7
0.045 - 0.030 -
0.040 -
0.025 ]
0.035}
0.030 0.020
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0.0 0.2 0.4 0.6 0.8 1.0 12 1.4 16 18 20 0.0 0.2 0.4 0.6 0.8 1.0 12 1.4 16 18 2.0
Period, T (sec) Period, T (sec)

Since Sys < Sy, for this response spectrum Syg has beenset  Since Sys < Sy, for this response spectrum Sy has been set
equal to Sy 1 in accordance with Section 11.4.3. equal to Sy (and hence Spg has been set equal to Spy), in
accordance with Section 11.4.3.

https://earthquake.usgs.gov/designmaps/beta/us/ 2/13



12/12/2017 U.S. Seismic Design Maps

Mapped Acceleration Parameters, Long-Period Transition Periods, and Risk
Coefficients

Note: The Sg and S; ground motion maps provided below are for the direction of maximmum horizontal

spectral response acceleration. They have been converted from corresponding geometric mean ground
motions computed by the USGS by applying factors of 1.1 (to obtain Sg) 1.3 (to obtain S;).

e FIGURE22-1Sg Risk-Targeted Maximum Considered Earthquake (MCER) Ground Motion Parameter

for the Conterminous United States for 0.2 s Spectral Response Acceleration (5% of Critical
Damping), Site Class B

e FIGURE22-2S; Risk-Targeted Maximum Considered Earthquake (MCER) Ground Motion Parameter

for the Conterminous United States for 1.0 s Spectral Response Acceleration (5% of Critical
Damping), Site Class B

e FIGURE 22-9 Maximum Considered Earthquake Geometric Mean (MCEQ) PGA, %g, Site Class B for the

Conterminous United States

e FIGURE 22-14 Mapped Long-Period Transition Period, T (s), for the Conterminous United States

e FIGURE 22-18 Mapped Risk Coefficient at 0.2 s Spectral Response Period, Crs

e FIGURE 22-19 Mapped Risk Coefficient at 1.0 s Spectral Response Period, Cr1

https://earthquake.usgs.gov/designmaps/beta/us/ 3/13


https://earthquake.usgs.gov/hazards/designmaps/pdfs/NEHRP_2015_Figure22-1.pdf
https://earthquake.usgs.gov/hazards/designmaps/pdfs/NEHRP_2015_Figure22-2.pdf
https://earthquake.usgs.gov/hazards/designmaps/pdfs/NEHRP_2015_Figure22-9.pdf
https://earthquake.usgs.gov/hazards/designmaps/pdfs/NEHRP_2015_Figure22-14.pdf
https://earthquake.usgs.gov/hazards/designmaps/pdfs/NEHRP_2015_Figure22-18.pdf
https://earthquake.usgs.gov/hazards/designmaps/pdfs/NEHRP_2015_Figure22-19.pdf

12/12/2017 U.S. Seismic Design Maps

Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or the default has
classified the site class as Site Class , based on the site soil properties in accordance with Chapter 20.

Table 20.3-1 Site Classification

Site Class Vg Nor ﬁch Su
A. Hard Rock >5,000 ft/s N/A N/A
B. Rock 2,500 to 5,000 ft/s N/A N/A
C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf
D. Stiff Soil 600 to 1,200 ft/s 15to 50 1,000 to 2,000 psf
E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the characteristics:
e Plasticity index P1>20
e Moisture content w = 40%, and
e Undrained shear strength gu <500 psf

F. Soils requiring site response analysis in

) ) See Section 20.3.1
accordance with Section 21.1

For SI: 1ft/s = 0.3048 m/s 1lb/ft% = 0.0479 kN/m?

https://earthquake.usgs.gov/designmaps/beta/us/ 4/13



12/12/2017 U.S. Seismic Design Maps

Site Coefficients and Risk-Targeted Maximum Considered Earthquake (MCER)
Spectral Response Acceleration Parameters

Risk-targeted Ground Motion (0.2 s)
CrsSsun = 0.942 x 0.050 =0.047 g

Deterministic Ground Motion (0.2 s)
SSD =1.500 g

1]

Sg = “Lesser of CrgSgyy and Sgp” =0.047 g

Risk-targeted Ground Motion (1.0 s)
CriSiuny =0.877 % 0.040=0.035 g

Deterministic Ground Motion (1.0 s)
S1p=0.600¢g

S1 = “Lesser of Cr;Sjyyand S1p”=0.035¢g

Table 11.4-1: Site Coefficient F,

Spectral Reponse Acceleration Parameter at Short Period

Site Class Sg=0.25 Sg=0.50 Sg=0.75 Sg=1.00 Sg=1.25 Sg21.50
A 0.8 0.8 0.8 0.8 0.8 0.8
B (measured) 0.9 0.9 0.9 0.9 0.9 0.9
B (unmeasured) 1.0 1.0 1.0 1.0 1.0 1.0
C 1.3 1.3 1.2 1.2 1.2 1.2
D (determined) 1.6 1.4 1.2 1.1 1.0 1.0
D (default) 1.6 1.4 1.2 1.2 1.2 1.2
E 2.4 1.7 1.3 127 12" 12"
F See Section 11.4.7

" For Site Class E and Sg = 1.0 g, see the requirements for site-specific ground motions in Section 11.4.7 of the 2015 NEHRP
Provisions. Here the exception to those requirements allowing F, to be taken as equal to that of Site Class C has been invoked.

Note: Use straight-line interpolation for intermediate values of Sg.

https://earthquake.usgs.gov/designmaps/beta/us/ 5/13



12/12/2017 U.S. Seismic Design Maps
Note: Where Site Class B is selected, but site-specific velocity measurements are not made, the value of F, shall be taken as 1.0

per Section 11.4.2.
Note: Where Site Class D is selected as the default site class per Section 11.4.2, the value of F, shall not be less than 1.2 per

Section 11.4.3.

For Site Class =D (determined) and Sg=0.047 g, F, = 1.600

https://earthquake.usgs.gov/designmaps/beta/us/ 6/13



12/12/2017 U.S. Seismic Design Maps

Table 11.4-2: Site Coefficient F,,

Spectral Response Acceleration Parameter at 1-Second Period

Site Class $;<0.10 $,=0.20 $,=0.30 $;=0.40 $;=0.50 S;20.60
A 0.8 0.8 0.8 0.8 0.8 0.8
B (measured) 0.8 0.8 0.8 0.8 0.8 0.8
B (unmeasured) 1.0 1.0 1.0 1.0 1.0 1.0
C 15 1.5 1.5 1.5 1.5 1.4
D (determined) 2.4 221 2.0t 191 1.81 171
D (default) 2.4 221 2.0t 191 1.81 171
E 4.2 3.31 281 241 221 2.0t
F See Section 11.4.7

1 For Site Class D or E and S; 2 0.2 g, site-specific ground motions might be required. See Section 11.4.7 of the 2015 NEHRP
Provisions.

Note: Use straight-line interpolation for intermediate values of S;.

Note: Where Site Class B is selected, but site-specific velocity measurements are not made, the value of F,, shall be taken as 1.0
per Section 11.4.2.

For Site Class = D (determined) and S; =0.035 g, F,, =2.400

Site-adjusted MCEg (0.2 s)
Sus = F2S¢ =1.600 x 0.047 =0.075 g

Site-adjusted MCER (1.0 s)
Swy = F,S1=2.400 % 0.035=0.085 g

https://earthquake.usgs.gov/designmaps/beta/us/ 7113



12/12/2017 U.S. Seismic Design Maps

Design Spectral Acceleration Parameters

Design Ground Motion (0.2 s)
Sps =% Sys=%:%0.075=0.050 g

Design Ground Motion (1.0 s)
Spy =% Syy=%x0.085=0.056 ¢

https://earthquake.usgs.gov/designmaps/beta/us/ 8/13



12/12/2017 U.S. Seismic Design Maps

Design Response Spectrum

Long-Period Transition Period =T =12

Figure 11.4-1: Design Response Spectrum

Since Sys < Sy, for this response spectrum Sy has been set equal to Sy; (and hence Spg has been set equal to Sps), in
accordance with Section 11.4.3.

https://earthquake.usgs.gov/designmaps/beta/us/ 9/13



12/12/2017 U.S. Seismic Design Maps

Spectral Response Acceleration, Sa (g)

Period, T (sec)

https://earthquake.usgs.gov/designmaps/beta/us/ 10/13



12/12/2017 U.S. Seismic Design Maps

MCER Response Spectrum

The MCER response spectrum is determined by multiplying the design response spectrum above by 1.5.
Since Sys < Sy, for this response spectrum Sy has been set equal to Sy in accordance with Section 11.4.3.

https://earthquake.usgs.gov/designmaps/beta/us/ 11/13



12/12/2017 U.S. Seismic Design Maps

Additional Geotechnical Investigation Report Requirements for Seismic Design
Categories D through F

Table 11.8-1: Site Coefficient for Fpgp

Mapped MCE Geometric Mean (MCE) Peak Ground Acceleration

Site Class PGA<0.10 PGA=0.20 PGA=0.30 PGA=0.40 PGA=0.50 PGA=0.60
A 0.8 0.8 0.8 0.8 0.8 0.8
B (measured) 0.9 0.9 0.9 0.9 0.9 0.9
B (unmeasured) 1.0 1.0 1.0 1.0 1.0 1.0
C 1.3 1.2 1.2 1.2 1.2 1.2
D (determined) 1.6 1.4 1.3 1.2 1.1 1.1
D (default) 1.6 1.4 13 1.2 1.2 1.2
E 2.4 1.9 1.6 1.4 1.2 1.1
F See Section 11.4.7

Note: Use straight-line interpolation for intermediate values of PGA
Note: Where Site Class D is selected as the default site class per Section 11.4.2, the value of Fj,g5 shall not be less than 1.2.

For Site Class = D (determined) and PGA=0.023 g, Fpga = 1.600

?YY"YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY v

Mapped MCEg
PGA=0.023¢g

Site-adjusted MCEg
PGAy = FpgaPGA = 1.600 x 0.023=0.036 g

¥ Y yYYvyvYyYyYyYyvyYvyYyYyYYyYTY
2 AASASA A A A A A A A A A

https://earthquake.usgs.gov/designmaps/beta/us/ 12/13
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COOPERATIVE ~ LACROSSE, WISCONSIN

- PLAN OF OPERATION

PHASE IV DISPOSAL AREA
ALMA OFF-SITE ASH DISPOSAL FACILITY
TOWN OF BELVIDERE
BUFFALO COUNTY, WISCONSIN

PREPARED FOR
DAIRYLAND POWER COOPERATIVE

PREPARED BY
RMT, INC.
MADISON, WISCONSIN

QOctober 2000



Purpose/Approach/Methodologies/Assumptions/
Results/References

. RMT, Inc. ' Dairyland Power Cooperative
. INWPMSNYPIT)00-03081140{ R0S0308140-001.D0C 10/09/60 Final October 2000
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M COMPUTATION SHEET
®

SHEET 5 OF 5
744 Heartland Trail (53717-8923)  P.O. Box 8923 (53708-8923)  Madison, WI (608) 8314444  FAX: (608) 831-333¢  VQICE: (608) 831-1989

PROJECT/PROPOSAL NAME PREPARED CHECKED PROJECT/PROPOSAL NO.
By: Date: By: Date:

Dairyland Power Cooperative JDH 9/97 PDC 9/97 3081.40
Rev. BJK | 9/00

Results
m  The results of the slope stability analysis are summarized below.

Factors of Safety Against Circular Failure

K B o o G R

Liner slope

Final cover slope 1.8

»  Based on the assumed soil strength parameters and slope conditions, the slopes of the liner
and final cover will be stable under the specified modeled conditions.

References

Oweis, I. S. and R.P. Khera. 1990. Geotechnology of waste management. Butterworths,
London.

RMT, Inc. 4/1995. Initial site report for Dairyland Power Cooperative.

Interactive Software Designs. 1994. XSTABL Slope Stability Computer Program. Moscow,
Idaho. -— ' ' |

E\WPMSNY, PJT\ 00-036814 40\ Z000308140-017.00C 9721700




XSTABL Outputs

RMT, Ine. . Dairyland Power Cooperative
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XSTABL File: COVER 8-26-97 8:38

XSTABL

Slope Stability Analysis
using the
Method of Slices

Copyright (C) 1992 — 96
Interactive Software Designs, Inc.

Moscow, ID 83843, U.S.A.

ALl Rights Reserved

3 % % % % % % * * F % ¥ ¥
* % % % % * % % % ® % % B

Ver. 5.200 96 ~ 1460

Problem Description : DPC Final Cover Slope

............................. \/Qou

SEGMENT BOUNDARY COORDINATES

9 SURFACE boundary segments

Segment x-left y-left Xx-right y-right Soil Unit

No. (ft) (ft) (ft) (ft)  Below Segment

1 .0 866.0 100.0  834.0 1-

2 100.0  834.0 120.0  834.0 1-

3 120.0  834.0 140.0  840.0 1-

4 140.0  840.0 154.0  840.0 1

5 154.0  840.0 168.0  847.0 2-

6 168.0 847.0 170.0 847.0 2=

7 170.0  847.0 175.0  845.0 2”

8 175.0  845.0 650.0  964.0 2_

9 650.0  964.0 710.0  951.0 2

17 SUBSURFACE boundary segments

Segment x-left y-left x-right y-right Soil Unit

No. (ft) (ft) (ft) (ft) Below Segment
1 162.0 839.4 650.0 961.5 2-
2 650.0 961.5 710.0 948.5 2-
3 164.5 839.6 650.0 961.0 5-
4 650.0 961.0 710.0 948.0 57
5 164.5 839.6 260.0 811.0 . e
6 260.0 811.0 315.0 811.0 27
7 315.0 811.0 745.0 833.0 -
8 154.0 840.0 160.0 840.0 3-
9 160.0 840.0 260.0 810.0 3-

10 260.0 810.0 315.0 810.0 3T



1 315.0 810.0 745.0 832.0 3-

12 154.0 840.0 260.0 808.0 1-
13 260.0 808.0 315.0 808.0 1-
14 315.0 808.0 745.0 830.0 1-
15 .0 775.0 300.0 775.0 4.
16 300.0 775.0 550.0 770.0 4-
17 550.0 770.0 745.0 808.0 4"

5 Soil unit(s) specified

Soil Unit Weight Cohesion Friction Pore Pressure Water
Unit Moist Sat. Intercept Angle Parameter Constant Surface
No. (pcf) (pecf) (psf) (deg) Ru (psf) No.
1 120.0 120.0  200.0  20.00 .000 .0 1 Nawal Sei)
2 110.0 110.0 .0 30.00 .000 .0 1 Sand
3 125.0 125.0 400.0 25.00 .000 .0 1 Loy S
4 145.0 145.0 10000.0  45.00 .000 .0 1 Gedveck
5 80.0 80.0 130.0  20.00 .000 .0 1 AS W

1 Water surface(s) have been specified

Unit weight of water =  62.40 (pcf)

Water Surface No. 1 specified by 3 coordinate points

W s et e et W T e S e S e e o i e

PHREATIC SURFACE,

el e e o o ol o ol o ol ol o o o ol e o e o e e e e e e e A e el

Point X-water y-water
No. (ft) (ft)

1 .00 775.00

2 300.00 775.00

3 745.00 797.00

A critical failure surface searching method, using a random
technique for generating CIRCULAR surfaces has been specified.

400 trial surfaces will be generated and analyzed.

20 Surfaces initiate from each of 20 points equally spaced
along the ground surface between x = 100.0 ft
and x = 200.0 ft

Each surface terminates between x = 550.0 ft



and x = 650.0 ft

Unless further limitations were imposed, the minimum elevation
at which a surface extends is y = .0 ft

15.0 ft line segments define each trial failure surface.

The first segment of each failure surface will be inclined
within the angular range defined by :

Lower angular limit := -45.0 degrees
Upper angular limit := (slope angle - 5.0) degrees

Factors of safety have been calculated by the :

* % % % % SIMPLIFIED BISHOP METHOD *  * » #

The most critical circular failure surface
is specified by 36 coordinate points

Point x-surf y-surf
No. (ft) (ft)
1 163.16 B44.58
2 178.01 B42.44
3 192.90 840.65
4 207.83 839.20
5 222.79 838.10
6 237.7 837.34
Y 252.76 836.93
8 267.76 836.86
9 282.76 837.14
10 297.75 837.77
" 312.72 838.74
12 327.66 840.06
13 342.57 841.72
14 357.43 843.72
15 372.25 846.06
16 387.00 B48.75
17 401.70 851.78
18 416.31 855.14
19 430.85 858.84
20 445,30 862.87
21 459.65 867.24
22 473.89 871.94

488.03 876.96

[



24
25
26
27
28

30
3

33
34
35
36

502.04 882.31
515.93 887.98
529.68 893.97
543.29 900.27
556.75 906.89
570.06 915.81
583.20 921.04
596.17 928.57
608.97 936.40
621.58 944.52
634.00 952.93
646.23 961.63
649.10 963.77
1.766 Wik

#a* Simplified BISHOP FOS =

The following is @ summary of the TEN most critical surfaces

Problem Description : DPC Final Cover Slope

PE N W s

10.

FOS

1.766
1.772
1.781
1.782
1.786
1.786
1.790
1.790
1.7™1
1.71

Circle Center
(BISHOP) x-coord y-coord

(ft)

263.14
245.10
291.69
277.11
228.21
201.38
222.48
219.39
244.31
233.61

(ft)

1487.27
1579.89
1377.57
1389.77
1584.42
1697.08
1597.73
1665.49
1492.11
1533.3¢9

Radius

(ft)

650.42
735.11
538.73
560.64
749.38
856.23
761.99
818.94
659.28
689.57

Initial Terminal
X-coord x-coord

(ft)

163.16
184.21
189.47
157.89
142.11
157.89
142.11
184.21
147.37
178.95

* %% END OF FILE % %

(ft)

649.10
644.14
631.14
638.35
647.53
639.17
642.84
636.06
633.16
605.85

Resisting
Moment
(ft-1b)

3.560E+08
3.177e+08
2.805E+08
3.532E+08
4.003E+08
3.588E+08
3.896E+08
3.063E+08
3.638E+08
2.576E+08
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