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Chapter 1: Introduction
Methodology
The methodology used in this report is based on the Wisconsin Department of Transportation’s Guidance
for Conducting an Indirect Effects Analysis (November 2007) and Guidance for Conducting a Cumulative Effects Analysis
(November 2007). The guidance for indirect effects was based on a variety of resources and references
including NCHRP Report 466, 2002 and Questions and Answers Regarding the Consideration of Indirect and Cumulative
Impacts in the NEPA Process, FHWA, January 2003. The cumulative effects guidance was based on the CEQ
“Eleven Step” process that is described in Considering Cumulative Effects Under the National Environmental Policy
Act (NEPA), Council on Environmental Quality, January 1997.
The study team gained substantial knowledge of natural, cultural and historic resources, key demographic and
development trends, and local comprehensive plans and development regulations in the ICE study area
through compiling the ICE Study Background Report. To provide more detailed local knowledge, the study
team engaged the participation of an expert panel comprised of planning, development and conservation
officials active in the ICE study area. The expert panel members were asked to complete a lengthy
questionnaire about potential indirect and cumulative effects of the WIS 23 No-Build and Build Alternatives,
including mapping the locations of identified impacts. Following the compilation of questionnaire and
mapping results, the study team held a 2.5 hour workshop with expert panel members to confirm points of
consensus and disagreement about potential impacts. During the course of the workshop, many contending
opinions were discussed in detail, additional information and insights came to the fore, and a very high degree
of consensus emerged.
In addition to compiling the ICE Study Background Report, and reviewing the results of the Expert Panel
Questionnaire and Workshop, the ICE study team also drew on substantial internal professional planning,
zoning and development expertise. Specifically, the study team consisted of Michael Slavney, FAICP, with 30
years of professional experience for over 30 local governments and Jessica Schmiedicke, AICP, with 7 years
of professional experience, and Tom Lynch, PE, with 24 years of professional experience. Mr. Slavney and
Ms. Schmiedicke designed the expert panel Questionnaire and accompanying Impact Maps, compiled expert
panel input, and facilitated the Expert Panel Workshop to discuss and confirm points of consensus and
disagreement. Following the Workshop, the study team combined the local and professional knowledge of
the expert panel, with their professional knowledge to write the ICE Report.

Indirect Effects Methodology
The WisDOT six-step method for analyzing a transportation project’s potential indirect effects was used to
conduct the WIS 23 indirect impacts analysis.
1. Scope, select the tools/activities, and determine the study area.
In selecting tools, the study team referenced Appendix B in WisDOT’s Guidance for Conducting an
Indirect Effects Analysis. Of the various methods referred to in this document, trend analysis, expert
panels, and the Delphi method1 were most appropriate because these methods leveraged the use of
existing information and knowledge. Local land use staff and community officials have the greatest
insight into local development trends and have the greatest awareness of potential development
proposals.

1 The Delphi method is a structured communication technique that relies on a panel of experts. Typically a panel of
experts answer questionnaires. After the questionnaires are completed, a facilitator provides an anonymous summary of
the findings and reasons for them. In a meeting, or otherwise, experts are encouraged to revise their earlier answers in
light of the replies of other members of their panel.
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2. Inventory the study area and notable features.
See Chapter 2: Inventory of the Study Area.
3. Identify the impact causing activities of the proposed project alternatives.
The No-Build Alternative does not provide access management features, does not provide travel
time improvements, and does not include trail enhancements. The No-Build Alternative will have no
impacts since it serves as the baseline condition.
The Preferred Build Alternative would expand WIS 23 to 4 lanes and construct interchanges and Jturns at high use intersections. It also extends the Old Plank Road Trail to Fond du Lac and installs a
grade-separated crossing for the Ice Age Trail and State Equestrian Trail. The net benefits include
improved travel time, increased safety, and better trail facilities along and across WIS 23. The
possible disadvantages include the purchase of about 424 acres of new right of way consisting of
cropland, uplands, and wetlands. Disadvantages also include the relocation of 51 residences, 10
businesses, and 19 farms.
The benefits of the Preferred Build Alternative could also enable effects that are indirectly associated
with the project. Improved travel times could, over time, cause people to make location choices that
increase the pace of development along the corridor. Access management features could affect the
location of new development, particularly commercial development. The indirect effects of changes
to development pace and location would create impacts to the natural environment.
The improved travel times, mobility, and safety would also increase daily travel volumes in the
corridor. Figure 0 illustrates the difference in 2035 traffic volumes the corridor would experience
between the No-Build and Preferred Build Alternatives2.

Forecast volumes were updated in July 2012 by WisDOT’s Traffic Forecasting Section in Madison using both a newly
developed travel demand model (TDM) for the Northeast Region, and other post processing measures that use traffic
counts. See Section 1.3 of the LS SDEIS.

2
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Figure 0: Projected 2035 Traffic Volume Forecasts

4. Identify the potentially significant indirect effects.
See Chapter 3: Indirect Effects Analysis.
5. Analyze the indirect effects and evaluate assumptions.
See Chapter 3: Indirect Effects Analysis.
6. Assess consequences and identify mitigation activities.
See Chapter 5: Activities to Avoid, Minimize, or Mitigate Effects.

Cumulative Effects Methodology
The Council on Environmental Quality’s “Eleven-Step” Process was used to conduct the WIS 23 cumulative
impacts analysis.
SCOPING FOR THE CUMULATIVE EFFECTS ANALYSIS
1. Identify the significant issues associated with the proposed action and define the assessment.
See Chapter 2: Inventory of the Study Area.
2. Establish geographic scope for the analysis.
See Project Location and Study Area section below.
3. Establish timeframe for analysis (into future).
The timeframe for this cumulative effects analysis is 20 years which corresponds with the planning
horizon of the majority of local comprehensive plans; however, it can be assumed that the effects
identified in this analysis would continue to be valid after 20 years if local policies and regulations
remain the same.
4. Identify other actions affecting the natural, historic, cultural resources, ecosystems and human
communities of concern.
Draft: February 24, 2014
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See Chapter 4: Cumulative Effects Analysis.
DESCRIBING THE AFFECTED ENVIRONMENT
5. Characterize resources identified in scoping in terms of their response to change and capacity to
withstand stress.
See Chapter 4: Cumulative Effects Analysis.
6. Characterize the stresses affecting these resources and their relation to regulatory thresholds.
See Chapter 4: Cumulative Effects Analysis.
7. Define a baseline condition for the resources.
See Chapter 2 Inventory of the Study Area.
DETERMINING THE ENVIRONMENTAL CONSEQUENCES
8. Identify the important cause and effect relationships between human activities including the
proposed project and resources.
See Chapter 4: Cumulative Effects Analysis.
9. Determine the magnitude and significance of cumulative effects to those resources identified in the
analysis.
See Chapter 4: Cumulative Effects Analysis.
10. Modify or add alternatives to avoid, minimize, or mitigate significant cumulative effects.
See Chapter 5: Activities to Avoid, Minimize or Mitigate Effects.
11. Monitor the cumulative effects of the selected alternative and adapt management.
See Chapter 5: Activities to Avoid, Minimize or Mitigate Effects.
The ICE study team solicited opinions on potential indirect and cumulative impacts of project alternatives
from local experts using the Delphi method. Experts were selected based on their professional areas of
expertise and their local knowledge of the project study area. The expert panel members included local and
regional land use and transportation planners, economic development professionals, and agricultural, natural,
and cultural resource experts. The inventory report was provided to panel members to provide an overview
of the project and proposed alternatives as well as existing conditions and policies of state and local
government. Panel members were asked to review the inventory report, respond to an online survey, and
complete a mapping exercise identifying potential indirect and cumulative effects for each of the WIS 23
alternatives. Panelists were also asked to attend a facilitated panel discussion where panelists shared their
survey and map responses. The discussion format enabled the identification of points of consensus and
disagreement on possible impacts.
Representatives from the following agencies and communities participated:


Town of Plymouth



Town of Greenbush



Town of Forest



Town of Marshfield



Town of Taycheedah



Village of St. Cloud



Village of Mt Calvary
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Village of Glenbeulah



City of Plymouth



City of Fond du Lac



Sheboygan County Planning Department



Fond du Lac County Planning Department



Fond du Lac Metropolitan Planning Organization



East Central Wisconsin Regional Planning Commission



Bay-Lake Wisconsin Regional Planning Commission



WisDNR Wildlife Management, Eastern Fond du Lac and Sheboygan Counties



Wisconsin Department of Agriculture, Trade, and Consumer Protection



University of Wisconsin-Extension, Sheboygan County



University of Wisconsin-Extension, Fond du Lac County



Wade House Historic Site-Wisconsin Historical Society



Glacial Lakes Conservancy



Niagara Escarpment Resource Network

Expert panel responses to the online survey and mapping exercise were tabulated and summarized; the
findings of which were used to inform the indirect and cumulative effects analysis sections of this document.
Appendix B includes a summary of all survey responses.
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Project Location and Study Area
WIS 23 is a connector route in the WisDOT Corridors 2030 state highway plan, is a major east-west highway
connecting US 41 and I-43 between the Fox Cities and Milwaukee, and provides a direct route between Fond
du Lac and Sheboygan.
This WIS 23 project extends from County K on the east side of the city of Fond du Lac, about one-half mile
east of the new US 151/WIS 23 interchange, easterly approximately 19 miles to County P on the west side of
the city of Plymouth. The ICE study area for indirect and cumulative impacts is depicted on Map 1. The
study area is defined by commutershed and civil boundaries. Land use planners on the study team interacted
with staff planners and resource experts from Fond du Lac County, Sheboygan County, and East Central
Wisconsin Planning Commission to determine the likely range of influence from the WIS 23 corridor. These
land use and resource experts and others were part of the WIS 23 expert panel (see section b. above) and had
the opportunity to comment on the study area boundaries in the Expert Panel Survey and on accompanying
maps depicting the boundary. Additionally, expert panelists had the opportunity to discuss study area
boundaries with the study team in the Expert Panel Meeting held on January 17, 2012 where it was confirmed
that the study area boundary was appropriate.
Beyond the study area, the influence of WIS 23 diminishes as other arterial corridors provide access to
adjacent lands. It includes the following jurisdictions: city of Fond du Lac, village of Mt. Calvary, village of St.
Cloud, town of Empire, town of Forest, town of Taycheedah, and town of Marshfield in Fond du Lac
County and the city of Plymouth, village of Glenbeulah, town of Greenbush, and town of Plymouth in
Sheboygan County.
Delineation of the ICE study area boundary was influenced by the location of other available parallel
corridors that more provide logical alternate routes for WIS 23. On the south side of WIS 23, the presence of
US 45, which runs to the southeast from the western end of the WIS 23 corridor, and WIS 67, which runs
east and west at the eastern end of the WIS 23 corridor, and County Highway B, which connects US 45 and
WIS 67 just south of town boundaries, are the next southerly route options. There are also a series of
east/west County highways that provide additional parallel route options. Proximity of these routes and town
boundaries informed the decision on where the southerly study area boundary was placed.
On the north side of WIS 23, the presence of WIS 149 running east in the town of Taycheedah provides an
appropriate alternate route and a logical northern boundary at the west end of the study area. At the point
where 149 heads to the northeast in the town of Marshfield, town boundaries connected by County Highway
A provide a logical continuation of the study area boundary to the east.
In addition to these alternate parallel routes, the selection of the study area was also influenced by the location
of municipal boundaries. The census collects socioeconomic and housing data by census blocks and tracts,
which commonly follow municipal boundaries. Therefore, municipal boundaries were also used to delineate
the WIS 23 study area for the ease of analysis of the socioeconomic impacts of the project alternatives.
The 2010 census provided the data for mapping the location of environmental justice populations in
municipalities surrounding the WIS 23 corridor and those maps illustrate the following information:
Map 2: Minority populations are primarily concentrated at the west end of the study area, in the
City of Fond du Lac, and west of the WIS 23 proposed improvements, and will not be
impacted. The higher-than-average population of minorities in the census tract directly
to the east of the city of Fond du Lac is primarily due to the presence of Taycheedah
Correctional Institution. This population will not be significantly impacted by WIS 23
improvements.
Map 3: Hispanic and Latino populations are concentrated at the west end of the study area in
the City of Fond du Lac and west of the WIS 23 proposed improvements and will not
be significantly impacted.
Map 4: Concentrations of individuals below the poverty level are concentrated at both ends of
the study area in the cities of Fond du Lac and Plymouth. This population is
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concentrated beyond the WIS 23 proposed improvements and will not be significantly
impacted.
Map 5: Elderly populations are concentrated throughout most of the study area and are likely to
be mildly impacted by changes to access on WIS 23. However, the study team
determined that elderly populations, like the general population, will benefit from the
increased safety measures in the corridor.
Given the general acceptance of the study area boundaries by the expert panel, the location of
parallel and alternate routes, and the low impact of WIS 23 proposed improvements on
environmental justice populations, the study team determined that the study area boundaries were
logical and appropriate.
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CHAPTER 2: INVENTORY OF THE STUDY AREA
The project team gathered data on existing characteristics and current trends in the study area. This
information was provided to the expert panel.

Local and Regional Trend Data
Figure 1 on the next page displays population trends and projections for study area communities as well as
for Fond du Lac and Sheboygan counties as a whole. As indicated below, population changes have varied
greatly. Between 2010 and 2013 population stabilized in most municipalities in the study area, with the
exception of the Town of Foud du Lac which grew by an estimated 12 percent, the Sheboygan county
portion of the study area which grew by an estimated seven percent, and the Village of Mount Calvary which
lost an estimated 25 percent of its population.
Figure 2 on page 11 displays Wisconsin Department of Administration, 2013 Estimates for population
projections for the study area communities through 2040. In general, communities throughout the study area
are projected to grow. The towns of Fond du Lac and Taycheedah are projected to have the largest percent
increases in population, while the villages of Mount Calvary and Saint Cloud are expected to loose
population.
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Figure 1: Population Trends

1990

2000

2010

#

%

Change

Change

2000-

2000-

2010

2010

#

%

2013

Change

Change

Estimate*

2010-

2010-

2013

2013

Town of Fond du Lac

2,308

2,027

3,015

988

48.7%

3,381

366

12.1%

Town of Empire

2,485

2,620

2,797

177

6.8%

2,808

11

0.4%

Town of Taycheedah

3,383

3,666

4,205

539

14.7%

4,275

70

1.7%

Town of Forest

1,094

1,108

1,080

-28

-2.5%

1,061

-19

-1.8%

Town of Marshfield

1,130

1,118

1,138

20

1.8%

1,135

-3

-0.3%

Village of Mt. Calvary

558

956

762

-194

-20.3%

570

-192

-25.2%

Village of St. Cloud

594

497

477

-20

-4.0%

469

-8

-1.7%

City of Fond du Lac

37,757

42,203

43,021

818

1.9%

43,100

79

0.2%

49,309

54,195

56,495

2,300

4.2%

56,799

304

0.5%

Town of Greenbush*

1,943

2,773

2,565

-208

-7.5%

2,560

-5

-0.2%

Town of Plymouth

2,911

3,115

3,195

80

2.6%

3,197

2

0.1%

Village of Glenbeulah

386

378

463

85

22.5%

460

-3

-0.6%

6,769

7,781

8,445

664

8.5%

8,416

-29

-0.3%

12,009

14,047

13,637

-410

-2.9%

14,633

996

7.3%

Study Area Total

61,318

68,242

70,132

1,890

2.8%

71,432

1,300

1.9%

Fond du Lac County

90,083

97,296

101,633

4,337

4.5%

101,984

351

0.3%

Sheboygan County

103,877

112,646

115,507

2,861

2.5%

115,386

-121

-0.1%

4,891,769

5,363,675

5,686,986

323,311

6.0%

5,717,110

30,124

0.5%

Fond du Lac County
Portion of Study Area
Total

City of Plymouth
Sheboygan County
Portion of Study Area
Total

Wisconsin

Source: US Census Bureau, 1990, 2000, 2010 Population of the Census,
Wisconsin Department of Administration 2013 Estimates
*Note: Town of Greenbush 2010 population revised by Census Bureau on May 29, 2012 from 1,534 to 2,565.
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Figure 2: Population Projections (2010-2040)

Town of
Fond du Lac
Town of
Empire
Town of
Taycheedah
Town of Forest
Town of
Marshfield
Village of Mt.
Calvary
Village of St.
Cloud
City of
Fond du Lac

# Change

% Change

2010

2015

2020

2025

2030

2035

2040

2010-2040

2010-2040

3,015

2,542

2,603

2,657

2,697

4,345

4,455

1,440

47.76%

2,797

2,971

3,081

3,181

3,265

3,135

3,130

333

11.91%

4,205

4,258

4,446

4,622

4,773

5,220

5,305

1,100

26.16%

1,080

1,166

1,186

1,201

1,211

990

950

-130

-12.04%

1,138

1,136

1,140

1,140

1,133

1,160

1,140

2

0.18%

762

1,066

1,128

1,186

1,237

520

495

-267

-35.04%

477

517

520

523

523

430

410

-67

-14.05%

43,021

46,072

47,664

49,118

50,312

46,370

45,920

2,899

6.74%

56,495

59,728

61,768

63,628

65,151

62,170

61,805

5,310

9.40%

2,565

2,903

3,063

3,216

3,355

2,695

2,630

65

2.5%

3,195

3,526

3,647

3,760

3,857

3,590

3,560

365

11.42%

463

449

467

484

499

555

560

97

20.95%

8,445

9,197

9,726

10,233

10,696

9,800

9,785

1,340

15.87%

13,637

16,075

16,903

17,693

18,407

16,640

16,535

2,898

21.25%

70,132

75,803

78,671

81,321

83,558

78,810

78,340

7,177

10.09%

101,633

106,183

109,391

112,268

114,557

111,040

110,250

7,365

7.2%

115,507

123,209

127,195

130,875

133,979

126,830

125,160

9,245

8.0%

5,686,986

5,988,420

6,202,810

6,390,900

6,541,180

6,476,270

6,491,635

804,649

14.15%

Fond du Lac
County Portion
of Study Area
Town of
Greenbush
Town of
Plymouth
Village of
Glenbeulah
City of
Plymouth
Sheboygan
County Portion
of Study Area
Study Area
Total
Fond du Lac
County
Sheboygan
County
Wisconsin

Source: Wisconsin Department of Administration, 2015-2040 Population Projections, 2013.
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Local and Regional Trend Data

Figure 3 shows household projections for study area communities and counties. As indicated below, the study
area is expected to see increases in the number of households, primarily in the city of Fond du Lac. The
villages of Mt. Calvary, St. Cloud, and Glenbeulah and the towns of Marshfield and Forest are projected to
only see modest increases in the number of households by 2030.
Figure 3: Household Projections (2010-2030)
# Change

% Change

2010

2015

2020

2025

2030

2015-2030

2015-2030

Town of Fond du Lac

1,014

1,055

1,092

1,122

1,144

130

12.8%

Town of Empire

1,045

1,100

1,153

1,198

1,236

191

18.3%

Town of Taycheedah

1,539

1,634

1,724

1,803

1,872

333

21.6%

Town of Forest

432

445

458

467

473

41

9.5%

Town of Marshfield

397

405

410

413

413

16

4.0%

Village of Mt. Calvary

225

242

259

274

288

63

28.0%

Village of St. Cloud

199

204

207

210

211

12

6.0%

City of Fond du Lac

18,398

19,332

20,199

20,946

21,569

3,171

17.2%

23,249

24,417

25,502

26,433

27,206

3,957

17.0%

576

616

654

691

727

151

26.2%

1,208

1,263

1,316

1,368

1,413

205

17.0%

179

188

198

207

214

35

19.6%

3,744

4,008

4,270

4,527

4,767

1,023

27.3%

5,707

6,075

6,438

6,793

7,121

1,414

24.8%

Study Area Total

28,956

30,492

31,940

33,226

34,327

5,371

18.5%

Fond du Lac County

41,036

42,933

44,692

46,164

47,362

6,326

15.4%

Sheboygan County

47,310

49,304

51,241

53,092

54,718

7,408

15.7%

Fond du Lac County
Portion of Study Area
Town of Greenbush
Town of Plymouth
Village of Glenbeulah
City of Plymouth
Sheboygan County
Portion of Study Area

Source: Wisconsin Department of Administration, 2015-2030 Housing Projections, 2008.
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Figure 4 lists 2010 housing characteristics in the study area including average household size, number of
housing units and vacancy rates for the year, and median home value estimates. In terms of home values,
housing is considerably more affordable in the city of Fond du Lac and villages of St. Cloud and Glenbeulah
compared to other communities in the study area. Home values in the towns of Taycheedah, Plymouth,
Empire, and Fond du Lac are the highest among study area communities and respective counties.
Figure 4: Housing Characteristics 2010
Median Value
Owner
Average

Total Housing

Occupied

Home Owner

Occupied

Household Size

Units

Housing Units

Vacancy Rate

Housing

Town of Fond du Lac

2.58

1,239

1,167

2.50%

$218,200

Town of Empire

2.64

991

957

0.00%

$227,600

Town of Taycheedah

2.62

1,755

1,602

1.60%

$228,800

Town of Forest

2.67

436

404

1.60%

$174,000

Town of Marshfield

2.51

497

422

1.10%

$176,500

Village of Mt. Calvary

2.59

197

183

0.00%

$136,400

Village of St. Cloud

2.29

216

208

2.70%

$129,500

City of Fond du Lac

2.28

19,181

17,942

2.40%

$122,900

Town of Greenbush

2.7

594

568

1.50%

$196,000

Town of Plymouth

2.64

1,229

1,152

1.40%

$211,600

Village of Glenbeulah

2.39

204

194

3.00%

$131,300

City of Plymouth

2.26

4,039

3,710

2.30%

$149,700

Fond du Lac County

2.41

43,451

40,484

1.10%

$143,000

Sheboygan County

2.42

50,766

46,390

2.20%

$151,100

Source: U.S. Census 2010
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Income and Employment Characteristics
Figure 5 shows income and employment information in the study area. Median household income ranged
from approximately $43,400 to over $85,000. The town of Empire had the highest median household income
compared to other study area communities; the cities of Fond du Lac and Plymouth had the lowest. The
percentage of families below the poverty level was highest in the cities of Fond du Lac and Plymouth.
Communities with low percentages of families in poverty include the towns of Fond du Lac and Forest. The
town of Plymouth and the villages of Glenbeulah and Mounty Calvary have no families in poverty. The
percentage of the population in the labor force for each community is also depicted in Figure 5. Study area
communities were generally comparable to or above the overall percentage for Fond du Lac and Sheboygan
counties, with the town of Empire and village of Glenbeulah having the highest percentage of population in
the labor force compared to other study area communities. The Village of Mount Calvary and the Town of
Greenbush had the lowest percentage of population in the labor force at 58.2 percent and 39.2 percent
respectively.
Figure 5: Income and Employment
Median

Percent of Families

% Population in Labor

Household Income

below Poverty Level

Force

Fond du Lac County

$52,717

6.6%

70.1%

Town of Fond du Lac

$77,969

0.8%

70.0%

Town of Empire

$85,647

1.8%

76.5%

Town of Taycheedah

$71,822

4.5%

65.4%

Town of Forest

$65,139

0.9%

75.9%

Town of Marshfield

$73,250

3.1%

73.4%

Village of Mt. Calvary

$50,313

0.0%

58.2%

Village of St. Cloud

$61,250

3.4%

73.5%

City of Fond du Lac

$43,457

10.0%

68.4%

Sheboygan County

$52,993

5.6%

69.3%

Town of Greenbush

$69,063

5.3%

39.2%

Town of Plymouth

$82,174

0.0%

70.4%

Village of Glenbeulah

$54,861

0.0%

76.6%

City of Plymouth

$47,097

11.1%

68.2%

Sources: American Community Survey, 2007-2011
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Commuting Patterns
United States Census Bureau “place of work” data provides an indication of how the WIS 23 corridor is used
for worker commuting. Figures 6 through 9 list the volume of commutes between counties based on the
American Community Survey (ACS) 5-Year Estimates, 2006-2010 (the 2010 Census did not collect
commuting data).
The 2006-2010 ACS also provides the total number of work destination commutes by county. For Fond du
Lac County residents, the average number of commutes per year was 52,124. Figure 6 shows that of those,
36,545 commutes (70 percent) were to work destinations that remained in Fond du Lac County Figure 6 also
shows that Dodge County was the top workplace destination for Fond du Lac County residents who work
outside of their county of residence (8.68%).
Figure 6: Top Workplace Destinations for Fond du Lac County Residents
Average 2006-2010
Top Workplace Destinations

Number of

Percentage of Commutes

for

Commutes by Fond

by

Fond du Lac County

du Lac County

Fond du Lac County

Residents

Residents

Residents

Fond du Lac County

36,545

70.11%

Dodge County

4,526

8.68%

Winnebago County

3,348

6.42%

Washington County

2,180

4.18%

Sheboygan County

1,042

2.00%

Green Lake County

781

1.50%

Source: US Census, American Community Survey 5-year Estimates (2006-2010)

The total number of commutes to Fond du Lac county from all counties (including counties not listed in
Figure 7, below) is 47,343. Figure 7 shows that the majority of those commuting to workplace destinations in
Fond du Lac County but residing outside of Fond du Lac County, live in Winnebago County (5.8%).
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Commuting Patterns

Figure 7: Top Counties of Residence for Fond du Lac County Workers
Average 2006-2010
Top Counties of Residence

Number of

Percentage of Total

for Fond du Lac County

Commutes to Fond

Commutes to

Workers

du Lac County

Fond du Lac County

Fond du Lac County

36,545

77.2%

Winnebago County

2,759

5.8%

Dodge County

2,063

4.4%

Green Lake County

1,829

3.9%

Washington County

829

1.8%

Sheboygan County

657

1.4%

Source: US Census, American Community Survey 5-Year Estimates (2006-2010)

For Sheboygan county residents, the average number of commutes per year was 58,503 between 2006 and
2010. Figure 8 shows that a total of 49,742 commutes (85 percent) were to Sheboygan County work
destinations. Figure 8 also shows that Ozaukee County was the top workplace destination for Sheboygan
County residents who work outside of their county of residence (4.3%).
Figure 8: Top Workplace Destinations for Sheboygan County Residents
Average 2006-2010
Number of

Percentage of

Commutes by

Commutes by

Sheboygan County

Sheboygan County

Residents

Residents

Sheboygan County

49,742

85.0%

Ozaukee County

2,495

4.3%

Manitowoc County

1,689

2.9%

Milwaukee County

1,365

2.3%

Washington County

865

1.5%

Fond du Lac County

561

1.0%

Top Workplace Destinations
for
Sheboygan County Residents

Source: US Census, American Community Survey 5-Year Estimates (2006-2010)
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The total number of commutes to Sheboygan county from all counties (including counties not listed in Figure
9, below) is 58,400. Figure 9 shows that the majority of those commuting to workplace destinations in
Sheboygan County but residing outside of Sheboygan County, live in Manitowoc County (6.3%).
Figure 9: Top Counties of Residence for Sheboygan County Workers
Average 2006-2010
Top Counties of Residence

Number of

Percentage of Total

for Sheboygan County

Commutes to

Commutes to

Workers

Sheboygan County

Sheboygan County

Sheboygan County

49,742

85.2%

Manitowoc County

3,706

6.3%

Fond du Lac County

1,170

2.0%

Ozaukee County

1,042

1.8%

Calumet County

842

1.4%

Milwaukee County

457

0.8%

Source: US Census, American Community Survey 5-Year Estimates (2006-2010)

Environmental Justice Data
ICE Study Area County Race and Ethnicity Data
Figure 10 lists the 2010 Census statistics for race and ethnicity in ICE study area communities. As indicated
below, the majority of the population is white in all study area communities. Map 2 depicts census tracts in
ICE study area communities where the raw number of and percentage of minority population (non-white) is
greater than the county per tract average. As depicted on the map, minority populations are located near the
city of Fond du Lac where two tracts have a higher number of minorities than the county average and two
tracts have a higher percentage of minority population than the county. Map 3 depicts census tracts in ICE
study area communities where the raw number of and percentage of Hispanic or Latino population exceeds
the county per tract average. Again, these populations are located in the city of Fond du Lac.
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Figure 10: Race and Ethnicity of ICE Study Area Communities
Race

Ethnicity

%

% Native

American

Hawaiian

% Black

Indian or

or Other

% Some

or African

Alaskan

Pacific

Other

% White

American

Native

% Asian

Islander

Race

Town of Fond du Lac

97.2

0.3

0.1

1.0

0.0

0.7

2.7

Town of Empire

97.8

0.6

0.1

0.6

0.1

0.2

1.5%

Town of Taycheedah

97.9

0.2

0.2

0.7

0.0

0.2

1.7

Town of Forest

98.4

0.1

0.2

0.2

0.5

0.2

0.9%

Town of Marshfield

98.3

0.2

0.0

0.0

0.0

1.0

1.0

Village of Mt. Calvary

83.6

1.3

1.0

8.3

0.0

5.2

10.9

Village of St. Cloud

96.9

0.0

0.6

0.4

0.0

1.5

2.7

City of Fond du Lac

90.6

2.5

0.7

1.8

0.0

2.5

6.4%

Fond du Lac County

94.1

1.3

0.5

1.1

0.0

1.7

4.3%

Town of Greenbush

97.7

0.0

0.6

0.7

0.0

0.4

1.4%

Town of Plymouth

98.4

0.1

0.1

0.4

0.0

0.3

0.8

Village of Glenbeulah

98.7

0.0

0.2

0.0

0.0

0.4

1.1

City of Plymouth

96.2

0.4

0.4

0.7

0.0

0.9

2.4

Sheboygan County

89.9

1.5

0.4

4.6

0.0

1.6

5.5%

% Hispanic/
Latino

Source: U.S. Census Bureau, 2010.
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ICE Study Area County Poverty Rates
Figure 11 lists the percentage of individuals living below the poverty level in study area communities. Map 4
depicts census tracts where the percentage of individuals living below the poverty level is greater than the
county average. As depicted on the map, concentrations of populations individuals living below the poverty
level are located near the cities of Fond du Lac and Plymouth where two tracts in both cities have a
percentage of individuals living below the poverty level that is higher than their respective county.
Figure 11: Poverty Rate in ICE Study Area Communities
% Individuals Living Below
the Poverty Level
Town of Fond du Lac

0.9

Town of Empire

4.1

Town of Taycheedah

5.4

Town of Forest

3.1

Town of Marshfield

4.1

Village of Mt. Calvary

13.1

Village of St. Cloud

6.0

City of Fond du Lac

13.1

Fond du Lac County

9.5

Town of Greenbush

6.0

Town of Plymouth

1.2

Village of Glenbeulah

0.0

City of Plymouth

13.6

Sheboygan County

8.2

Source: U.S. Census Bureau, 2007-2011 American Community
Survey.
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ICE Study Area County Age Statistics
Figure 12 lists the median age of residents in study area communities as well as the percentages of the
population in each county under age 5, under age 18, and over age 65. Map 5 depicts census tracts in study
area communities where the raw number of and percentage of elderly (65+) is greater than the county
average. As depicted on the map, most census tracts in the study area have a large elderly population with the
exceptions of the town of Greenbush and the village of Glenbeulah. The village of Mt. Calvary has a low
median age and high percentage of population under age 18 due to the presence of St. Lawrence Seminary
High School in addition to the public schools.
Figure 12: Age in Study Area Counties
% Pop. Age 65 and

Median Age

% Pop. Under Age 18

Town of Fond du Lac

43.6

22.8

15.2

Town of Empire

46.7

22.2

13.6

Town of Taycheedah

45.1

22.6

15.0

Town of Forest

43.4

22.8

13.5

Town of Marshfield

47.5

19.2

21.8

Village of Mt. Calvary

26.8

39.6

16.1

Village of St. Cloud

43.3

20.3

16.4

City of Fond du Lac

36.9

22.6

14.7

Fond du Lac County

40.2

22.7

15.0

T. Greenbush

43.2

25.7

11.5

Town of Plymouth

47.7

22.8

16.1

Village of Glenbeulah

41.4

22.0

12.1

City of Plymouth

43.2

25.7

11.5

Sheboygan County

40.3

23.9

14.6

Over

Source: U.S. Census 2010

Study Area Disabled Populations
The study team did not analyze disabled populations in the study area due to lack of available data on such
populations. However, these populations tend to be located in the same areas as other EJ populations.
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Map 2: Minority Population Concentration
Sources: Fond du Lac County, Sheboygan County, WIDNR, WisDOT,
US Census Bureau, Strand Associates, Vandewalle & Associates
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Map 3: Hispanic or Latino Population Concentration
Sources: Fond du Lac County, Sheboygan County, WIDNR, WisDOT,
US Census Bureau, Strand Associates, Vandewalle & Associates
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**Average Hispanic or Latino Population Number Per Tract in Sheboygan County: 243
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*Overall Percentage of Population in Poverty in Fond du Lac County: 9.5%
*Overall Percentage of Population in Poverty in Sheboygan County: 8.2%
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Agricultural Resources
Agricultural activities dominate land use along the rural parts of the study area. This contributes significantly
to the study area’s economy and character. Farm commodities produced in the study area counties include
dairy, winter wheat, corn silage, sweet corn, green peas, soybeans, alfalfa, mushrooms, mink, and beef. Figure
13 lists economic impacts of the agricultural economies of Fond du Lac and Sheboygan Counties.

Figure 13: Impacts of the Agricultural Economy
Jobs

Business Sales

Income

Taxes paid

Fond du Lac County

8,692

$2.3 billion

$576 million

$52 million

Sheboygan County

8,464

$3.3 billion

$629 million

$49 million

Source: USDA 2007 Census of Agriculture and University of Wisconsin-Extension, Cooperative Extension

Map 6 depicts soil classifications within the study area. The Natural Resources Conservation Service groups
soils into classes based on their capability to produce common cultivated crops and pasture plants. These
capability classifications are based on numerous criteria that include, but are not limited to, the soil’s salinity;
capacity to hold moisture; potential for erosion; depth, texture, and structure; and local climatic limitations
(e.g., temperature and rainfall). Under this system of classification, soils are separated into eight classes.
Generally, Class I and II soils are the best suited for the cultivation of crops. Approximately 53 percent of the
lands within the study area are classified as Class I and II soils, the most productive agricultural soil
categories.

Natural Resources
Consideration of natural resources and environmentally sensitive areas is essential in local land use decision
making. Long-term preservation of natural features is identified as a goal in the comprehensive plans of each
of the study area communities as well as preserving the appearance of the landscape. Natural resources in the
study area are depicted on Maps 7a and 7b and described below.

Environmental Corridors
Environmental corridors are depicted on Maps 7a, 8, 9a, and 9b. These areas include generally continuous
open space systems based on lands that have sensitive natural resources and limitations for development,
including WDNR identified wetlands, subject to existing State-mandated zoning, FEMA designated
floodplains, and slopes of 12 percent or greater. Environmental corridors have environmental, ecological,
passive recreational, stormwater management, groundwater protection and recharge, erosion control, wildlife,
timber, and scenic value. Since environmental corridors have severe limitations for development, minimizing
development in these areas also protects private property.

Steep Slopes
Steep slopes of greater than 12 percent are depicted on Map 7a. Steep slopes are generally concentrated in the
Kettle Moraine State Forest on the eastern side of the study area. There are also scattered areas of steep
slopes in the towns of Empire, Taycheedah, Forest, and Marshfield.

Draft: February 24, 2014
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Floodplains
Floodplains are depicted on Map 7a as a component of environmental corridors. Flood hazard areas are
located along the rivers, creeks, and public natural areas in the study area such as the Sheboygan Marsh and
the Mullet Marsh. These have been identified and mapped by the Federal Insurance Administration for risk
management purposes. The 100-year flood area, where the flooding probability is greater than 1% in any
given year, is generally restricted to no development by state statute-authorized local zoning.

Wetlands
Most wetlands within the study area are located along the rivers, creeks, and public natural areas in the study
area such as the Sheboygan Marsh and the Mullet Marsh. There are also isolated wetlands in the north part of
the town of Empire and the southern part of the town of Taycheedah. Wetlands have been identified and
mapped by the Army Corps of Engineers and the Wisconsin Department of Natural Resources. These areas
are important for aquifer recharge, groundwater and surface water quality improvement, and wildlife habitat.
Generally, wetlands are restricted to no development by state statute-authorized local zoning. The Sheboygan
Marshes are identified as a Land Legacy Place described in the plans and initiatives section of this document.

Glacial Features
More than 10,000 years ago, glaciers, sheets of ice over a mile thick, covered much of the northern United
States, including most of Wisconsin and the entire study area. As they were forming, the slow-moving glaciers
ground bedrock into fine powder and transformed a rough terrain into rolling plains. In the Kettle Moraine
area, these features are found in unusual abundance. The Kettle Moraine is also unusual in that it is an
interlobate moraine, formed where two lobes of the continental glacier are flowing close to and roughly
parallel to one another. The Kettle Moraine, formed between the Lake Michigan lobe and the Green Bay
lobe, in one of the best examples of an interlobate moraine in the world. The following geological formations
are the result of the glacier.


Drumlin: Oval teardrop-shaped hills formed under the glacial ice near the advancing front of a
glacier.



Erratic: Boulders and large rocks carried by glaciers and deposited on the surface of the land after the
ice melted.



Esker: A long, narrow ridge of coarse gravel deposited by a stream flowing in an ice-walled valley or
tunnel in a melting glacier.



Kame: A conical-shaped hill of sand and gravel that was formed by glacial meltwater swirling into a
vertical shaft in the glacier.



Kettle: A depression formed by the melting of a large block of glacial ice that was partially or
completely buried. Some kettles hold water to form kettle lakes.



Moraine: Jumbled hills of unsorted, unstratified glacial debris found at the sides or front of a glacier.

Niagara Escarpment
The Niagara Escarpment is the steep face of a 650-mile bedrock ridge that runs from Rochester, New York,
across portions of southeastern Canada, and then southward north and west of Lake Michigan to
southeastern Wisconsin. In Wisconsin, the escarpment extends for over 230 miles from Door Peninsula to
northern Waukesha and Milwaukee counties. In the study area, the Escarpment runs north to south through
the center of Fond du Lac County and is a prominent feature near the southeastern shore of Lake
Winnebago.
Draft: February 24, 2014
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Conservation Easements
Conservation easements protect land from future development. Fond du Lac County administers the
Conservation Reserve Enhancement Program (CREP), which is a voluntary land retirement program that
helps protect environmentally sensitive land, decrease erosion, restore wildlife habitat, and safeguard ground
and surface water. As of 2009, approximately 1,100 acres of land in Sheboygan County have been protected
through acquisition by WDNR or through private donations to the Glacial Lakes Conservancy.

Basins and Watersheds
The Sheboygan River Basin covers the eastern ¾ of the study area. The western portion of the study area is
located in the Upper Fox River Basin. Watersheds within these basins covering the study area include Lake
Winnebago-East, Sheboygan River, Mullet River, and the Onion River watersheds. These areas are described
below and depicted on Map 7b.


The Sheboygan River basin has been identified by the International Joint Commission as a Great
Lakes Area of Concern. The lower portion of the basin, east of the study area, is characterized by
poor water quality. Identified pollutants are suspended solids, fecal coliform bacteria, phosphorus,
nitrogen, PCBs, PAHs, and heavy metals. Contamination is the result of both point and nonpoint
sources of pollution, including industrial and municipal wastewater discharge and runoff from
agricultural lands, roadways, parking lots, construction sites, and other urban and suburban areas.



The westernmost portion of the study area is located in the Upper Fox River Basin. Groundwater
quality varies throughout the basin. Some natural threats to groundwater quality are hardness, iron,
manganese, radium/radon, and arsenic. WDNR identified the following threats in the Fond du Lac
County portion of the basin: nutrient (i.e., phosphorus and nitrogen) and sediment loading to surface
waters from agricultural and urban sources; groundwater contamination; use of fertilizers and
pesticides in urban communities; and wildlife habitat destruction and fragmentation.



The Lake Winnebago-East watershed is located along the east and south shores of Lake Winnebago
in Calumet and Fond du Lac counties. This watershed generally flows east to west and drains into
Lake Winnebago and contains Taycheedah Creek. This watershed is dominated by agriculture but
does include more than a third of the city of Fond du Lac as well as the rapidly developing area east
of Fond du Lac on the west slope of the Niagara Escarpment. This watershed is ranked high for
nonpoint source issues affecting streams and groundwater. Agricultural nutrient and soil erosion
runoff have been dominant pollutants, but nonpoint urban runoff is an increasing concern.



The Sheboygan River watershed is the largest and possibly the most diverse watershed in the
Sheboygan River basin. The Sheboygan River originates in east-central Fond du Lac County and
flows generally southeastward into the city of Sheboygan where it enters Lake Michigan. Water
quality is good in the headwaters and fair to poor in the lower reaches.



The Mullet River watershed covers the majority of the study area and connects with the Sheboygan
River watershed. Crop farming and public and private forestry comprise the majority of the land uses
in the watershed. Water quality ranges from good to fair in the watershed and is affected by
agricultural and urban runoff, point source discharges in the urban areas, stream channelization, and
dams. Over the years, a number of conservation practices have been employed on farms within the
watershed including contour plowing, crop rotation, nutrient management planning, designed
manure storage installations, grassed waterways, filter strips, stream buffers, and barnyard runoff
measures. Use of these farm practices has a beneficial impact on water quality. However, runoff from
agricultural lands continues to impact water quality in the watershed and there is a need to further
reduce sediment and nutrient impacts to waterways in the Mullet River watershed.

Draft: February 24, 2014
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Water quality in the Onion River watershed ranges from excellent to good in the headwater areas to
fair to poor in the lower sections. Agricultural and urban runoff is the primary source of pollution as
well as point source discharges. Excessive sedimentation and channelization limit stream habitat
quality. The Onion River watershed was one of the very first watersheds targeted under the
Nonpoint Source Water Pollution Abatement (Priority Watershed) Program. A follow-up report
found that the watershed continues to be affected by nonpoint pollution sources.

Surface Waters
Significant surface water resources located within the study area include the following:


Lake Winnebago is the largest lake entirely within the state and has two primary tributaries, the Wolf
River and the Fox River. It is drained by the Fox River, which flows north toward Green Bay. Lake
Winnebago is classified as an impaired water by the state under the Clean Water Act (Section 303(d)).
Water quality concerns range from urban stormwater discharge to agricultural runoff.
http://en.wikipedia.org/wiki/Lake_Winnebago - cite_note-0#cite_note-0



Taycheedah Creek is classified as a warm water sport fish community. Evaluations of water quality in
the Taycheedah Creek show that it is in a degraded state. After rainfall or snowmelt, the stream is
very turbid and water clarity is very poor. Agriculture and increased urbanization are the suspected
sources of pollution.



Feldner’s Creek, located southwest of the village of St. Cloud in Fond du Lac County, is classified as
a Class II trout stream. The headwater of Feldner’s Creek is also considered an Exceptional Resource
Waterway by WDNR, which are characterized by excellent water quality, high recreational value, and
high quality fisheries.



The Sheboygan River originates in east-central Fond du Lac County and flows generally
southeastward to the city of Sheboygan where it enters Lake Michigan. The US EPA declared 14
miles of the Sheboygan River east of the study area a superfund site, jeopardizing the integrity and
quality of Lake Michigan. Environmental cleanup of the upper portion of the Sheboygan River has
been completed. Cleanup efforts for the lower river and inner harbor in the city of Sheboygan will
likely be completed by the end of 2012.



De Neveu Lake is an 80-acre lake in the town of Empire. It has a maximum depth of 67 feet and
moderate water clarity. Fish include panfish, largemouth bass, northern pike, and walleye.



De Neveu Creek is the longest stream in the Lake Winnebago East Watershed. De Neveu Creek is
classified as an impaired water by the state under the Clean Water Act (Section 303(d)). The majority
of the city of Fond du Lac’s stormwater is discharged into De Neveu Creek. Water quality impacts
are water turbidity, loss of habitat, hydrologic modifications, sediment, and nutrient loading from
urban and rural sources. After snowmelt or rainfall, this stream can become extremely turbid. This
stream is also classified as supporting a warm water forage fish community.



The Mullet River originates at the outlet of Mullet Lake in Fond du Lac County and runs generally
east before joining the Sheboygan River in the city of Sheboygan Falls.



Mullet Lake and Marsh is a 200-acre hard-water seepage lake surrounded by a wetland complex of
tamarack, shrub carr, sedge meadow, and swamp forest. The lake and swamp complex is the
headwaters of the Mullet River in the priority watershed of the Sheboygan River. This undeveloped
inland lake with intact wetland vegetation provides important breeding, nesting, and migratory
habitat for numerous bird, reptile, and amphibian species.

Draft: February 24, 2014
C-36

Appendix LS-C

31

Chapter 2: Inventory of the Study Area

Natural Resources



The Onion River flows southerly for about half its length before turning northward, entering the
Sheboygan River in Rochester Park in Sheboygan Falls. The headwater of the Onion River, known as
Ben Nutt Creek, is a trout stream downstream to the top of the pool formed by the Waldo dam.



The Plymouth Mill Pond is a 41-acre impoundment of the Mullet River located in the city of
Plymouth. The water body is maintained by a dam at the southern end of the pond and it extends
north WIS 23. The pond is utilized for boating, fishing, and public ice skating. In recent years,
degraded water quality has led to algal blooms and aquatic plant growth, which have caused odor
problems, impeded recreational use of the pond, and negatively impacted the aesthetics of the Mill
Pond area. A Comprehensive Management Plan was adopted for the pond in 2008.

Other nearby water bodies include the Fond du Lac River, Sheboygan River, Supple Marsh, Wolf Lake, and
Long Lake.

Groundwater
Groundwater is an important source of potable water and groundwater contamination has been a significant
issue along the Niagara Escarpment for some years. In areas of karst (a geologic formation shaped by the
dissolution of layers of soluble bedrock) in the study area, pathways develop for water movement through the
rock leading directly to the groundwater with little or no filtration. Surface activities such as agriculture (both
crops and grazing), road salting, and non-point source pollution can contaminate water moving directly into
the groundwater. The thin soils in the area can create other difficulties including the adverse effects of leaking
underground storage tanks or deteriorating septic tanks.

Parks and State Natural and Wildlife Areas
The WIS 23 corridor traverses the northern unit of the Kettle Moraine State Forest in the town of
Greenbush. This and other significant parks and state natural and wildlife areas within the study area are
described below.


Kettle Moraine State Forest - Northern Unit is a 27,725-acre forest stretching across Sheboygan,
Fond du Lac, and Washington counties. Made up of geological formations caused by retreating
glaciers, the forest is managed for forestry and outdoor recreation. Textbook examples of glacial
landforms are scattered throughout the forest, such as drumlins, kames, eskers, and kettles.
Botanically, the forest is quite diversified with nearly 60 species of trees present, together with
numerous shrubs, wild flowers, ferns, and other plant life. This state park is comprised mostly of
forests and lakes and provides habitat for a diversity of species, including whitetail deer, hawks,
turkeys, raccoons, squirrels, and possums. The Kettle Moraine State Forest – Northern Unit is part
of the Ice Age National Scientific Reserve established in 1964 to project glacial landforms and
landscapes in Wisconsin. The Wade House State Historic Site, situated in Greenbush at the entrance
of the Kettle Moraine State Forest, once served as an inn and stopping point for stage coaches
traveling on the Fond du Lac-Sheboygan Plank Road.



The Ice Age Trail is a 1,000-mile footpath highlighting Wisconsin's ice age heritage. The Ice Age
Trail is one of only eleven National Scenic Trails in the country. Within the study area, the trail
passes through the towns of Greenbush and Plymouth in Sheboygan County.



Sheboygan Marsh Park and Wildlife Area is located in northwestern Sheboygan County and contains
the largest restored wetland in the Wisconsin watersheds of Lakes Michigan and Superior. It
encompasses over half of the towns of Russell and Greenbush and includes about 14,000 acres of
land and surface water; 8,166 acres are publicly owned, of which 7,414 acres are owned by
Sheboygan County (including the County’s Broughton Park) and 752 acres by the state. The
remainder is privately owned, some of which is publicly accessible. The marsh adjoins the Ice Age
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National Scientific Reserve. Archaeological investigations have classified Sheboygan Marsh as an
“archaeological treasure” of national significance; it remains a candidate for nomination to the
National Register of Historic Places. The Sheboygan River flows easterly through the marsh.


The Calvary Marsh public hunting ground is a 280-acre Fond du Lac County-owned property. It is
mainly marsh and provides an excellent habitat for wildlife. The property is landlocked and only
accessible to the public via the Sheboygan River. Overland access to the public is only available if
neighboring landowners grant permission to cross their land. According to the county’s Outdoor
Recreation and Open Space Plan, the county would like to acquire land to provide direct public
access in the future.



Mullet Creek Wildlife Area is a 2,217-acre WDNR property in the town of Forest that consists of a
rich array of wetland, forest, grassland, and farmland. Mullet Creek flows through the entire property
eventually joining the Sheboygan River. The central portion of this property consists of shallow open
water with submergent vegetation and cattail wetland totaling over 700 acres. Sedge, reed canary
grass, willow, dogwood, swamp conifers, and swamp hardwoods occur in the lowland areas. Oak,
aspen, and grass fields occur on the upland sites.



Mullet Lake State Natural Area is a 495-acre WDNR property located about one-half mile southwest
of Mullet Creek Wildlife Area. A 200-acre hard-water seepage lake is surrounded by a wetland
complex of tamarack, shrub carr, sedge meadow, and swamp forest. The lake and swamp complex is
the headwaters of the Mullet River in the priority watershed of the Sheboygan River. This
undeveloped inland lake with intact wetland vegetation provides important breeding, nesting, and
migratory habitat for numerous bird, reptile, and amphibian species.



Old Plank Road Trail is a popular 17-mile trail accommodating bicyclists, runners, walkers, in-line
skaters, horseback riders, moped users, skiers, and snowmobiles. The trail parallels WIS 23 from
Sheboygan, past Kohler, Sheboygan Falls, Plymouth, and on to historic Greenbush, linking with the
Ice Age Trail in the northern unit of the Kettle Moraine State Forest.



There are numerous snowmobile trails in the study area maintained by area clubs. Private land
owners provide the majority of the land used for the public trail system.

Threatened and Endangered Species
Within the WIS 23 corridor area, there are 21 plant and animal species listed as either threatened, endangered,
or special concern within the approximately 19 miles between Fond du Lac and Sheboygan Counties. Eight
state threatened species and two state endangered species are considered a potentially affected based on
WDNR project coordination. The state endangered species include rainbow shell mussel and Midwest
Pleistocene vertigo upland snail. State threatened species include the snow trillium, slippershell mussel, ellipse
mussel, red-shouldered hawk, cerulean warbler, Acadian flycatcher, hooded warbler, and Blanding’s turtle.
More information is contained in Section 3 of the LS SDEIS. The project team worked with WDNR and
USFWS to obtain rare species data for the ICE study area, which is larger than the corridor study area. WIS
23 crosses through Empire and Forest Townships in Fond du Lac County and Greenbush and Plymouth
Townships in Sheboygan County.
Figure 14 shows the number of rare species occurrences by township, county and cumulative project. This
information is provided to summarize the general density of threatened and endangered species in both Fond
du Lac and Sheboygan County in comparison to the project alignment and occurrences within the four
townships that the project traverses. The Sheboygan County towns of Greenbush and Plymouth contain
more threatened and endangered species than towns adjacent to WIS 23 in Fond du Lac County. This is
partially based on the presence of the Kettle Moraine Forest in Sheboygan County. Fond du Lac County has
36 reported threatened and endangered species occurrences and Sheboygan County has reported 40.
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Figure 14: Rare Species Occurrences in Towns and Counties within ICE Study Area

Town
Empire
(FDL County)
Forest
(FDL County)
Greenbush
(Sheboygan Co.)
Plymouth
(Sheboygan Co.)

Rare

Total Rare

Terrestrial

Species per

Rare

Animals (incl.

Aquatic

Town (or

Total Rare

Town

Range

Plants

birds)

Animals

County)

Habitats

15N

18E

1

--

--

1

-

15N

19E

--

2

--

2

2

15N

20E

2

6

3

11

2

15N

21E

4

3

2

9

3

4

4

6

10

5

20

7

T13N to

R14E to

T17N

R19E

9

19

8

36

30

T13N to

R20E to

T16N

R22E

18

14

8

40

33

4

9

22

10

22

54

39

Total Occurrence
Summary for all
WIS 23 Towns
Occurrences
Summary for
Fond du Lac Co.
Occurrences
Summary for
Sheboygan Co.
Occurrence
Summary for
both WIS 23
Project Counties
Threatened and Endangered Species Data obtained from WDNR on-line Natural Heritage Inventory (NHI 11/14/12) and from
WDNR correspondence March 2013. Note: Only Threatened and endangered species are included in table. State Special Concern
Species were not included in tallies.

Air Quality
The proposed WIS 23 project is located in the Lake Michigan Intrastate Air Quality Control Region. These air quality
regions monitor National Ambient Air Quality Standards established by the US EPA under the authority of the Clean
Air Act. Primary standards are designed to protect human health with an adequate margin of safety. Secondary
standards are designed to protect public welfare from any known or anticipated adverse effect. Figure 15 lists the
standards for the different air pollutants and whether they are a primary or secondary standard.
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Figure 15: National Ambient Air Quality Standards
Standard

Averaging

Pollutant

Type

SO2

Primary

0.14 ppm (365 μg/m3)

24-hour

40 CFR 50.4(b)

SO2

Primary

0.030 ppm (80 μg/m³)

Annual

40 CFR 50.4(a)

SO2

Secondary

0.5 ppm (1,300 μg/m³)

3-hour

40 CFR 50.5(a)

PM10

Primary and Secondary

150 μg/m³

24-hour

40 CFR 50.6(a)

PM2.5

Primary and Secondary

35 μg/m³

24-hour

40 CFR 50.7(a)

PM2.5

Primary and Secondary

15 μg/m³

Annual

40 CFR 50.7(a)

CO

Primary

35 ppm (40 mg/m³)

1-hour

40 CFR 50.8(a)(2)

CO

Primary

9 ppm (10 mg/m³)

8-hour

40 CFR 50.8(a)(1)

O3

Primary and Secondary

0.12 ppm (235 μg/m³)

1-hour b

40 CFR 50.9(a)

O3

Primary and Secondary

0.075 ppm (150 μg/m³)

8-hour

40 CFR 50.10(a)

NO2

Primary and Secondary

0.053 ppm (100 μg/m³)

Annual

Pb

Primary and Secondary

0.15 μg/m³

Time a

Rolling
3 months

Regulatory Citation

40 CFR 50.11(a) and
(b)
40 CFR 50.1

a Each standard has its own criteria for how many times it may be exceeded, in some cases using a three year average.
b As of June 15, 2005, the 1-hour ozone standard no longer applies to areas designated with respect to the 8-hour ozone standard
(which includes most of the United States, except for portions of 10 states).

The EPA uses six criteria pollutants as indicators of air quality: ozone, carbon monoxide, nitrogen dioxide,
sulfur dioxide, particulate matter, and lead. The EPA’s National Ambient Air Quality Standards (NAAQS) for
each criteria pollutant are intended to protect public health and welfare. Areas where air pollution levels
persistently exceed these standards may be designated “nonattainment.”
The EPA designated ten counties in Wisconsin, including Sheboygan County, as nonattainment areas for the
8-hour NAAQS for ozone, meaning the recorded ozone levels exceed the acceptable federal air quality
standards during 8-hour periods. According to current EPA guidelines, once a nonattainment designation
takes effect, state and local governments must develop implementation plans outlining how areas will attain
and maintain the standards by reducing air pollutant emissions contributing to ground-level ozone
concentrations.
In 2009, WDNR submitted an 8-Hour Ozone Redesignation Request and Maintenance Plan for the ten
counties in Wisconsin, including Sheboygan County. On July 31, 2012, EPA published this final rule
regarding the attainment status of Sheboygan County.
40 CFR Parts 52 and 81
[EPA-R05-OAR-2009-0730; FRL-9702-9]
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SUMMARY: EPA is approving a request from the Wisconsin Department of Natural Resources
(WDNR) to redesignate the Milwaukee-Racine area to attainment for the 1997 8-hour National Ambient
Air Quality Standard (NAAQS or standard). The Milwaukee-Racine area includes Milwaukee,
Ozaukee, Racine, Washington, Waukesha, and Kenosha Counties. WDNR submitted this request on
September 11, 2009, and supplemented the submittal on November 16, 2011. These submittals also
requested the redesignation of the Sheboygan area (Sheboygan County) to attainment for the 1997 8-hour
ozone NAAQS. EPA proposed to approve the redesignation of both areas on February 9, 2012, and
provided a 30-day review and comment period. EPA received comments submitted on behalf of Sierra Club
and Midwest Environmental Defense Center and from the Wisconsin Manufacturers and Commerce. EPA
is not taking final action on the Sheboygan redesignation request at this time because preliminary 2012 ozone
monitoring data indicate that the area has violated the 1997 standard. In addition to approving the
redesignation of the Milwaukee-Racine area, EPA is taking several other related actions. EPA is
approving, as a revision to the Wisconsin State Implementation Plan (SIP), the State's plan for maintaining
the 1997 8-hour ozone standard through 2022 in the Milwaukee-Racine area. EPA is approving the 2005
emissions inventories for the Milwaukee-Racine and Sheboygan areas as meeting the comprehensive emissions
inventory requirement of the Clean Air Act (CAA or Act). Finally, EPA finds adequate and is approving
the State's 2015 and 2022 Motor Vehicle Emission Budgets (MVEBs) for the Milwaukee-Racine area.

Wind Energy
The development of wind energy generators and transmission has emerged in the study area in recent years.
The Cedar Ridge Wind Farm, located in the towns of Empire and Eden (just south of the study area), has
been in operation since December 2008. Cedar Ridge is situated on the Niagara Escarpment, a ridgeline that
peaks at 1,200 feet, and offers an exceptional wind resource. Cedar Ridge is spread out over 12.2 square miles
on 7,800 acres. Its 41 turbines produce approximately 68 megawatts of energy, enough to power about 17,000
homes a year. Seventeen of the 41 turbines are located in the town of Empire.
The Blue Sky Green Field Wind Energy Center is also situated on the Niagara Escarpment. Blue Sky is
located in the towns of Marshfield and Calumet (just north of the study area) and consists of 88 turbines
producing 145 megawatts of energy, enough to power 36,000 homes per year. Forty-four of the 88 turbines
are in the Town of Marshfield. Blue Sky has been in operation since May 2008.

Draft: February 24, 2014
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Historic and Archeological Resources
Within the broader ICE study area there numerous historic resources. Wisconsin’s Architecture and Historic
Inventory (AHI) is a search engine that provides historical and architectural information for about 120,000
properties within Wisconsin. Listing on the AHI is not an indication of whether the property is eligible for
the NRHP. This resource indicates that there are 4,155 listings for Fond du Lac County and 2,655 listings
for Sheboygan County.
Directly within the WIS 23 corridor there are 17 potential historic sites and another 2 sites associated with the
connection roads and interchange. Effects to all these resources were avoided except for those discussed
below. Among historic resources potentially directly affected by WIS 23 alternatives are two historic, and
one archaeological, resources eligible for or on the National Register of Historic Places (NRHP). The St.
Mary’s Springs Academy is on the east end of Fond du Lac and has two contributing buildings that are built
in the Georgian Revival style, and Richardsonian Romanesque Revival style. It is associated with the Sisters of
St. Agnes of the Roman Catholic Church. The Old Wade House is now a state park near the Kettle Moraine
State Forest and is run by the State Historical Society. It is a living history portrayal of a restored stagecoach
inn built around 1850. Within the park are three buildings that are on the National Register of Historic Places.
The Sippel archaeological site is a small Yankee homestead/farm in the town of Greenbush. It was occupied
between 1848 and 1875. The owners and inhabitants played instrumental roles in the early development of
the Greenbush community, serving as farmers and merchants.

Existing Land Uses
Existing land uses in the study area are depicted on Map 8. The WIS 23 study area passes through rural and
urban landscapes. The largest urban areas in the study area are the cities of Fond du Lac and Plymouth. As
depicted on Map 8, agriculture is the predominant land use in the unincorporated towns, with scattered, low
density housing either associated with farm operations or located in rural subdivisions served by septic and
private well systems. Small areas of non-urban commercial development are also scattered throughout the
study area. The majority of large woodlands and environmental corridors within the study area are located
within the Kettle Moraine State Forest, Sheboygan Marsh Park and Wildlife Area, and other state and/or
county owned natural areas.

Draft: February 24, 2014
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Review of Federal, State, County, Regional and Local Plans and Initiatives
The study team collected and reviewed land use, transportation, and other planning documents pertinent to
the study area to understand the future of land use, transportation, natural resources, and economic
development as well as potential impacts that may result from the proposed project alternatives. These
documents area summarized below. Plans current as of January of 2012 were used in this analysis.

Federal and State Plans and Initiatives
Ice Age National Scientific Reserve

The Ice Age National Scientific Reserve was established in 1964 to protect the glacial landforms and
landscapes in Wisconsin. The reserve is an affiliated area of the National Park System and consists of nine
units across Wisconsin, including the Kettle Moraine State Forest – Northern Unit in the study area. Most of
these units are connected by the Ice Age Trail. The units protect different areas of scenic and scientific value
and provide all kinds of opportunities, from studying Wisconsin’s natural history at one of the interpretive
centers, to hiking, camping, sightseeing and wildlife viewing.
WisDOT Connections 2030 Plan (2009)

Connections 2030 is the long-range transportation plan for the state that addresses all transportation modes
and identifies policies and implementation priorities to aid transportation decision makers when evaluating
program and project priorities. The plan identifies system-level priority corridors that serve critical sectors of
the economy or major population centers, carry significant passenger and freight traffic, show significant
growth in travel or economic development, and serve an important role for other transportation modes.
The Connections 2030 Plan includes the Corridors 2030 State Highway Plan that identifies a network of
“Backbone” and “Connector” highways. The Backbone System includes the highest value multi-lane (or
planned multi-lane) divided highways, which connect all regions and major economic centers in the state and
are tied to the national transportation network. The Connector System includes high-quality two- and fourlane highways that connect all other significant economic and tourism centers to the Backbone System. WIS
23 is identified as a one of these system-level priority corridors and categorized as a “Connector,” referred to
in the plan as the Kettle Country Corridor. Key transportation recommendations for the corridor include:
improve user efficiency, mobility, and traffic movement along WIS 23 including expanding to four lanes;
increase direct air service and infrastructure projects to support business airplane-capable airports; increase
regional coordination and continued service, including bus connections between Madison and Green Bay and
Madison and Sheboygan with stops in Fond du Lac; and enhance bicycle and pedestrian linkages and
accessibility along and across facilities.
Wisconsin Working Lands Initiative (2009)

Signed into law in 2009, the Wisconsin Working Lands Initiative is comprised of the following programs, all
of which are administered by the Wisconsin Department of Agriculture, Trade, and Consumer Protection
(WDATCP).




Wisconsin Farmland Preservation Tax Credits Program provides landowners with an opportunity to
claim farmland preservation tax credits that are applied against tax liability. To be eligible, acres claimed
for the tax credit must be located in a farmland preservation area that is identified in a certified county
farmland preservation plan.
An Agricultural Enterprise Area (AEA) is defined as a contiguous land area devoted primarily to
agricultural use and locally targeted for agricultural preservation and agricultural development. Over the
two-year pilot period of this program, the State is authorized to designate up to 15 AEAs and up to
200,000 acres of farmland. Land eligible for AEA designation must be a contiguous land area, primarily in
Draft: February 24, 2014
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agricultural use, and located in a farmland preservation area as identified in a certified county farmland
preservation plan.
The Purchase of Agricultural Conservation Easements (PACE) Program provides state funding for the
purchase of agricultural conservation easements to prohibit development that would make the farmland
unsuitable or unavailable for agricultural use. The easements are completely voluntary and allow the
landowner to be compensated for limiting the development potential of the farmland. Agricultural
Conservation Easements are permanent and are carried over to subsequent landowners as property is
sold.

Wisconsin Land Legacy Report (2007)

This report by WDNR identifies 229 legacy places that are considered to be of utmost importance to meet
the state’s conservation and recreation needs over the next 50 years. Two of these areas are located within the
study area.




Sheboygan River Marshes: The Sheboygan River provides the common thread for linking three major
wetland areas together. At the headwaters of the river is the St. Cloud Marsh, almost entirely in private
ownership. A few miles downstream is the Sheboygan Marsh County Park and State Wildlife Area, which
together provide over 8,000 acres of publicly owned land. Further downstream is the Kiel Marsh State
Wildlife Area, which is about 800 acres in size. The uplands bordering the wetlands are primarily devoted
to agriculture. Protecting the open space around and between these three wetlands would buffer them
from conflicting land uses and would link them together in an ecologically valuable corridor.
Kettle Moraine State Forest: There are presently five separate units of the Kettle Moraine State Forest.
The large Northern (in the study area) and Southern Units together total about 50,000 acres and comprise
the majority of the State Forest. In between these large units are the much smaller Lapham Peak, Loew
Lake, and Pike Lake Units, which total less than 3,000 acres. Lying in proximity to the Milwaukee
metropolitan area, the State Forest is very heavily used for hunting, fishing, camping, swimming, hiking,
cross-country skiing, horseback riding, snowmobiling, and off-road biking. In some cases, recreation
demand has exceeded the desired level of use and conflicts between users, as well as degradation of some
natural communities, have occurred. The Ice Age Trail corridor runs the full length of the Kettle
Moraine, although many segments are not completed. Completing the Trail and finding ways to disperse
and alleviate the demand for recreation opportunities in the Kettle Moraine remains a priority.

Wisconsin Wildlife Action Plan (WWAP) (2005)

Wisconsin DNR prepared the WWAP report, which discusses management opportunities to maintain and
protect Wisconsin’s natural landscapes and species of the greatest concern. The WIS 23 study area lies within
the Southeast Glacial Plains ecological landscape. The pre-settlement vegetation of this landscape has been
significantly altered by agricultural and urban development. Most of the rare natural communities that remain
are associated with large moraines or in areas where the Niagara Escarpment occurs close to the surface. The
plan identifies the following management opportunities to protect and restore these important features:




Protection of the Niagara Escarpment, glacial eskers, and drumlin fields that are unique and in some cases
world-renowned features.
Restoration of large-scale oak forests and savannas, as well as to manage for forest interior species and
rare fen plants in the Kettle Moraine.
Linking scattered woodlots and controlling non-indigenous invasive species throughout the Ecological
Landscape.

Kettle Moraine – Northern Unit Master Plan (2001)

The master plan serves as a guide for the management of the Kettle Moraine State Forest. Goals identified in
the master plan include acquisition of approximately 7,000 acres of new land (see Figure 16), restoration
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activities, construction of new facilities such as shelters and overlooks, and improvements to land and
resource management practices to protect wildlife and enhance recreation.
Figure 16: Kettle Moraine State Forest – Northern Unit Designated Trails and Public Use Areas

Draft: February 24, 2014
C-49

Appendix LS-C

44

Chapter 2: Inventory of the Study Area

Review of Federal, State, County,
Regional and Local Plans and Initiatives

The Niagara Escarpment Inventory of Findings 1999 -2001 and Considerations for
Management (2002)

This report was prepared by the Natural Heritage Inventory program of the Wisconsin Department of
Natural Resources’ Bureau of Endangered Resources. The Niagara Escarpment is a statewide critical natural
resources area because of its unique geology, the number or rare plants and animals that rely on the
escarpment’s distinct microclimate, and the land’s sensitivity to groundwater contamination. The report is
intended as a tool to evaluate the ecological significance of the escarpment and provide background for
conservation efforts and management considerations. The report identified the following threats to the
Escarpment: land use conflicts, development, road construction, mining, quarrying, tower placement,
recreation, invasive/exotic species, hydrologic disruption, groundwater contamination, and administrative
inconsistency. The report also listed a range of management considerations that would contribute to
conservation of the Niagara Escarpment’s biodiversity including monitoring and management, protection and
planning, communication and landowner education, and inventory needs.
Niagara Escarpment Greenway Plan (In Progress)

The Niagara Escarpment Resource Network is in the process of preparing a greenway plan to identify
significant sites and features of in the Niagara Escarpment and key connecting routes for future trails. The
plan is expected to be completed in summer 2012.
Wade House Master Plan (In Progress)

At the time of writing, the Wisconsin Historical Society was in the process of preparing a master plan for the
Wade House historic site.
FEIS Learning & Visitor Center and Wesley Jung Carriage Museum (2011)

An FEIS was prepared in February 2011 for construction of a new learning and visitor center and carriage
museum within the Wade House historic site with proposed access from WIS 23. The FEIS indicates there
are no anticipated changes in traffic patterns on WIS 23 associated with the project. However, the FEIS
discusses WisDOT plans to expand WIS 23 to four lanes between Plymouth and Fond du Lac. The FEIS
further indicates that access off of WIS 23 will be located across from an existing farm road near the western
portion of the project area. This location accommodates safety concerns and anticipated traffic volume.
Current access to Wade House Historic site via Plank Road will not be changed as part of this project.
However, potential changes to ingress/egress to Old Plank Road from WIS 23 and possible closure would
occur if a County A interchange is constructed.

Regional and County Plans and Initiatives
Bay-Lake Regional Planning Commission Comprehensive Plan (2005)

This comprehensive plan is the initial plan for the Bay-Lake Region covering an eight county area in
northeastern Wisconsin that includes Brown, Door, Florence, Kewaunee, Manitowoc Marinette, Oconto and
Sheboygan counties. The plan was prepared to serve as a guide for future land use planning decisions
throughout the region; to serve as a framework plan from which county and local plans can be carried out in
greater detail; and to meet the requirements of Wisconsin’s comprehensive planning law (1999 Wisconsin Act
9) adopted under the authority granted by Section 66.1001 of the Wisconsin Statutes.
The plan is an advisory document that provides a specific guide as to where future conservation, growth and
development should occur within the region. Information collected by the Commission was provided to
communities in the region and may help in the development of local and county comprehensive plans. The
plan will be consulted when the Commission makes decisions concerning land use and other issues impacting
the development of the region. Policies in local comprehensive plans control in cases of conflict. This plan
does not reference the potential WIS 23 expansion.
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East Central Wisconsin Regional Comprehensive Plan 2030 (2008)

The East Central Wisconsin Regional Planning Commission developed a region-wide framework plan for the
10 counties that it represents: Calumet, Fond du Lac, Green Lake, Marquette, Menominee, Outagamie,
Shawano, Waupaca, Waushara, and Winnebago. The plan addresses all nine elements specified in the state
legislation. The plan’s focus is to identify issues of regional significance and to develop policy and best
practice examples to help guide future land use decisions within the region. Policies in local comprehensive
plans control in cases of conflict.
The plan recommends implementation of the WIS 23 expansion from Plymouth to Fond du Lac and further
indicates that connection of WIS 23 to US 151 should, where practical, avoid any potential negative impacts
on the Niagara Escarpment.
Long-Range Transportation and Land Use Plan for the Fond du Lac Metropolitan
Planning Organization (2005)

This plan was prepared to meet the requirements of TEA-21 for long-range transportation and land use in
metropolitan areas. Regarding land use, this plan recommends implementing local land use plans such as
comprehensive plans. The plan identifies WIS 23 as the third most important route serving the Fond du Lac
area and recommends that the MPO continue to work with WisDOT to identify additional safety
improvements. The Plan supports expansion of WIS 23 to a 4-lane highway from Rolling Meadows Drive to
Town Line Road. This report suggests that the expansion of WIS 23 will accommodate projected future
traffic as well as create economic development opportunities.
Year 2035 Sheboygan Area Transportation Plan (2011)

According to federal regulations, metropolitan planning organizations (MPOs) are required to complete short
and long-term transportation plans for urbanized areas with populations of 50,000 or more. The Sheboygan
MPO prepared and adopted the Year 2035 Sheboygan Area Transportation Plan in October of 2006 and
most recently updated it in 2011. The 2035 SATP is intended to guide local government decision-making in
transportation planning through 2035. The plan accounts for the WIS 23 Build Alternative in its air quality
conformity analysis. While the plan references the potential for WIS 23 expansion, it does not include
recommendations or preferences. The plan also indentifies the future extension of the Old Plank Road Trail
with the Prairie Trail in the city of Fond du Lac.
Fond du Lac County Comprehensive Plan

Fond du Lac County’s comprehensive plan dates from the 1960s. Because all towns in the county administer
their own zoning ordinances, the county does not intend to update this plan in the near term.
Fond du Lac County Outdoor Recreation and Open Space Plan (2006)

This plan is intended to guide the county recreation and park development and enable it to participate in state
and federal recreation grant programs. Within the study area the plan recommends purchasing land for access
to the county-owned Calvary Marsh along the Sheboygan River near Mt. Calvary and purchasing land for a
new County park near the city of Fond du Lac within the Niagara Escarpment. The plan does not reference
the potential extension of the Old Plank Road Trail that is proposed as part of the WIS 23 expansion. The
county is currently working to update this plan.
Fond du Lac County Farmland Preservation Plan (2012)

This plan establishes public policy in support of farmland preservation, agricultural development and the
encouragement of a healthy agricultural economy. This plan is intended to minimize conflicts between farm
and nonfarm land uses. The plan identifies areas of agricultural use and agriculture related use, as well as areas
of nonagricultural development. Within the study area, a majority of the area in Fond du Lac county that is
east of County Highway UU, is identified for agricultural use or agriculture related use.
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Sheboygan County Comprehensive Plan (2009)

This plan seeks to generate goals, devise strategies, and provide recommendations the county can follow to
achieve its desired development pattern. Because all local communities in Sheboygan County administer their
own ordinances (e.g., zoning, building permits, etc.), the county’s future land use map is composed of each
local community’s future land use map. More detailed discussion is provided below for each of those local
plans.
Sheboygan County Outdoor Recreation and Open Space Plan (2007)

This plan is intended to guide local communities and Sheboygan County in the maintenance and development
of outdoor recreation facilities. In addition, this plan provides five-year eligibility for participation in the state
of Wisconsin Stewardship Programs. High priority future land acquisitions within the study area include:


Tracts of forest contiguous to the Kettle Moraine State Forest-Northern Unit in the town of
Greenbush.



Land in the riparian areas and wetlands along the Onion River in the town of Plymouth.



Land adjacent to the Broughton Sheboygan Marsh Park & Wildlife Area in the town of Greenbush.



Extending the Old Plank Road Trail from Greenbush west to the county line.

Sheboygan County Farmland Preservation Plan (2005)

This plan was developed to aid in the preservation of productive agricultural lands for continued agricultural
use and the protection of farm operations from conflict with incompatible uses, sustaining agriculture as a
viable part of the county’s economy. The plan identifies agricultural preservation areas and agricultural
transition areas. Within the study area, approximately half of the town of Greenbush (west-central and
southeastern areas) and about one-third of the town of Plymouth (northeastern area) have been identified for
agricultural preservation.
Sheboygan County Natural Areas and Critical Resources Plan (2004)

This plan provides an inventory of the agricultural, natural, and cultural resource features in Sheboygan
County that may affect local planning processes. The general policies and programs outlined in the plan are
intended to preserve, enhance, and further protect the county’s natural areas.

Local Plans and Initiatives
Maps 9a (for towns) and 9b (for cities and villages) illustrate a compilation of future land use plans for the
study area communities as established through each local government’s comprehensive plan. Two maps are
provided because (1) State Statutes allow cities and villages to plan for future land uses within their
extraterritorial jurisdictions (either 1.5 or 3 miles from their municipal boundary) and (2) there is no
requirement for plans to match one another.
City of Fond du Lac Comprehensive Pl an (2009)

The future land use plan (which includes the city and its immediate periphery) shows residential and
commercial development occurring on the east side of the city over the next 20 years. Residential
development is planned to extend from the current developments on the east side of Fond du Lac to County
UU, on both the north and south sides of WIS 23. Commercial and institutional development is planned for
all four quadrants of the US 151/WIS 23 interchange.
Through a formal intergovernmental boundary/service agreement developed under Wisconsin State Statutes
66.30, the city of Fond du Lac and the neighboring towns of Fond du Lac, Empire, and Taycheedah have
identified future urban growth areas within the study area. This agreement spells out the specific areas in
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which urban growth will be allowed within the city and towns and how annexations to the city will be dealt
with. This agreement will be a major determinant of future growth patterns within the urbanized area.
Fond du Lac Sewer Service Area Plan (2001)

Sewer service area plans serve as a basis for WDNR approval of state and federal grants for the planning and
construction of wastewater collection and treatment facilities. They also serve as a basis for WDNR approval
of locally proposed sanitary sewer extensions and private sewer laterals. The Fond du Lac Sewer Service Area
is forecast to have a moderate level of growth in the planning period; this plan allocates future growth area
acreages within each sewer service area that are not location-specific.
Fond du Lac Land and Water Resource Management Plan (2007)

The Land and Water Resource Management Plan is required by §92.10, Wis. Stats. to evaluate resource
conditions and issues in Fond du Lac County and present a plan to address those issues. Key plan goals
include the following:


Maintain soil productivity and reduce soil erosion and sedimentation.



Minimize the impacts of land disturbing and land development activities within the county.



Minimize runoff, leaching, and drift of nutrients and pesticides to surface and ground water.



Reduce the impacts from runoff and storage of animal waste and feed.



Protect and conserve groundwater quality and quantity within the county.



Minimize impacts of runoff from urban areas.



Develop and improve coordination of lake organizations.



Restore and preserve critical fish and wildlife habitats.



Minimize the threat and spread of exotic and invasive species.



Use less energy and improve air quality.

City of Plymouth Comprehensive Plan (2001)

Plymouth’s comprehensive plan was prepared in 2001. The state’s comprehensive planning law requires plans
be updated every ten years, suggesting that the city may update its plan in the near term. The land use plan
identifies future residential development adjacent to WIS 23 east of County E. The city plans for future office
development west of Count E toward WIS 57. Agricultural preservation is planned for lands north of WIS 23
lying west of County E and lands north and south of WIS 23 west of WIS 57.
Village of Mt. Calvary Comprehensive Plan (2009)

The village of Mt. Calvary is located about 3 miles north of WIS 23. Residential and public/government uses
are planned adjacent to County W. The planned land use map also identifies the continuation of agriculture in
the near term on the village’s east side. No additional land outside the current municipal boundary is
identified for development within the 20 year planning period.
Village of St. Cloud Comprehensive Plan (2009)

The village of St. Cloud is a small village located approximately 3 miles north of WIS 23. The village’s land
use plan does not anticipate additional development. Agriculture and open space are the predominant land
uses identified for the majority of the undeveloped portions of the village. Existing nonresidential and
residential development are anticipated to remain.
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Village of Glenbeulah Comprehensive Plan (2008)

The village of Glenbeulah is located approximately 2 miles north of WIS 23. The village’s 20-year land use
plan indicates additional future residential development in the north and northeast portions of the village,
with some additional commercial development located towards the center of the village just off of County A.
The village’s plan raises a concern that the WIS 23 expansion project could impact the village; businesses may
be encouraged to locate to future interchange areas outside the village’s planning area and new residents may
be attracted by moderate home prices and a shorter commute to neighboring cities.
Town of Taycheedah Comprehensive Pl an (2009)

The town of Taycheedah’s plan shows the eastern part of the town remaining in agricultural use with growth
concentrated along the Lake Winnebago shoreline, north of the city of Fond du Lac.
Town of Taycheedah Zoning Ordinance and Map (2011)

The majority of town lands have been placed in the exclusive agricultural zoning district, which requires a
minimum lot size of 35 acres. The minimum lot size to establish a separate parcel for an additional residence
is 20,000 square feet. Nearly all lands within the study area are zoned exclusive agricultural with the exception
of areas zoned agricultural transition adjacent to the city of Fond du Lac and an area zoned residential estate
at the southeast corner of the town.
Town of Plymouth Comprehensive Plan (2009)

This plan shows the majority of town lands remaining in agricultural or open space use. However, the town
plan identifies lands adjacent to WIS 23, north of the city of Plymouth, as future commercial development. In
addition to adopting a comprehensive plan, the town and city of Plymouth entered into an agreement, similar
to a boundary agreement, to establish a modified extraterritorial zoning area.
Town of Plymouth Zoning Ordinance and Map (2006)

The majority of town lands have been placed in the prime agricultural zoning district, which requires a
minimum lot size of 35 acres. The town also adopted upland and lowland zoning to protect wetlands and
woodlands. Areas zoned for commercial development are located to the east of the city of Plymouth.
Town of Empire Comprehensive Plan (2007)

The town of Empire’s future land use plans do not show any development changes along the WIS 23
corridor, except for at the intersection of County UU and WIS 23, which is planned for small-scale
commercial and industrial development. The remainder of town land along the WIS 23 corridor is planned
for long-term agricultural use.
Town of Empire Zoning Ordinance and Map (2011)

The majority of town lands have been placed in the exclusive agricultural zoning district, which requires a
minimum lot size of 35 acres. Most of the land adjacent to the WIS 23 corridor has been zoned exclusive
agricultural except for the following locations: land at the County UU intersection with WIS 23 is zoned as
residential, business, or agricultural transition; lands east of Tower Road are zoned for residential and
agricultural transition; and the area north of WIS 23 at the far east end of the town is zoned residential.
Town of Greenbush Comprehensive Plan (2008)

The town of Greenbush’s plan indicates a desire to preserve the majority of town lands for agricultural use
with some commercial and/or residential development planned for the County A and WIS 23 interchange
and additional residential development in the village of Glenbeulah where it can be served by municipal sewer
and water. The town’s plan indicates that the WIS 23 expansion project could impact the town and that it is
important to maintain highway access to unincorporated Greenbush, the Wade House, and the Kettle
Moraine State Forest.
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Town of Greenbush Zoning Ordinance and Map (2008)

The majority of land in the town of Greenbush has been zoned either conservancy or agricultural. The town’s
exclusive (A-1) agricultural district requires a minimum lot size of 35 acres. The C-1 lowland conservancy
district does not permit the construction of new buildings. The C-2 upland conservancy district requires a
minimum lot size of 10 acres. The majority of lands adjacent to the WIS 23 corridor are zoned either A-1 or
C-1. Land near the hamlet of Greenbush is zoned A-3 which is an agricultural transition district planned for
eventual urban development.
Town of Fond du Lac Comprehensive Plan (2005)

The town of Fond du Lac land use plan anticipates the remaining northeastern town lands will be annexed by
the city of Fond du Lac over the course of the planning period. On the west end, the town plans for
continued growth of commercial areas along the WIS 23 corridor beyond the study area.
Town of Fond du Lac Zoning Ordinance (2006) and Map (2010)

The land within the town of Fond du Lac that lies within the study area is zoned primarily exclusive
agriculture with some areas zoned agricultural transition or rural residential. The exclusive agricultural district
requires a minimum lot size of 35 acres.
Town of Forest Comprehensive Plan (2003)

The town of Forest land use plan anticipates few land use changes from existing uses; however, the plan
indicates some additional unspecified development along WIS 23 and county roads. The town intends to
update their comprehensive plan in 2012.
Town of Forest Zoning Map (2011)

The majority of town lands have been placed in the exclusive agricultural zoning district. Nearly all lands
adjacent to WIS 23 in Forest are zoned in the exclusive agricultural district except for the following locations:
business zoning at the intersection of WIS 23 with County W and Hickory Road; residential zoning at the
intersection of WIS 23 with Log Tavern Road and Triple T Road; and business and residential zoning at the
intersection of WIS 23 with County G. Some of these areas are currently developed.
Town of Marshfield Comprehensive Plan (2009)

The town of Marshfield land use plan anticipates few land use changes from existing uses; however, the plan
indicates some additional agricultural transition development may occur around the village of Mount Calvary.
In addition, the town of Marshfield, along with the neighboring town of Calumet, is the site of the Blue Sky
Green Field Wind Farm, which consists of 88 turbines. The existence of these turbines is somewhat
controversial; the town therefore established a Wind Turbine Committee to “monitor” or “mediate” issues
that residents have concerning the turbines, such as noise.
Town of Marshfield Zoning Ordinance and Map (2011)

The majority of town lands have been placed in the farmland preservation zoning district, which requires a
minimum lot size of 10 acres. The creation of a separate parcel for new nonfarm residences or the conversion
of a farm residence to a nonfarm residence is permitted in the farmland preservation district, provided the
new lot is at least one acre and a special permit has been obtained.

Local Regulations and Tax Incremental Financing Districts
Figure 17 identifies local land use regulations and the number of designated tax incremental finance districts
applicable within the study area. Understanding how land is regulated in each study community is important
to gain insight into how land is planned to develop and where. It is also important to identify the location of
tax incremental districts as these areas are slated for near-term development.
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Neither Fond du Lac nor Sheboygan County administers countywide zoning, but both counties administer
other countywide ordinances including subdivision, shoreland zoning, floodplain zoning, and erosion control
and stormwater management.

Figure 17: Land Regulations and Tax Incremental Financing (TIF) Districts

Zoning
Ordinance

1

Adopted

Number of

Land Division

Other

Official

Active TIF

Ordinance

Ordinances

Map

Districts2

1

1

City of Fond du Lac

City Zoning

Yes

Shoreland Zoning

Yes

6

City of Plymouth

City Zoning

Yes

Shoreland-Wetland Zoning

Yes

2

Town Zoning

Yes

Erosion Control and

No

None

Town of Taycheedah

Stormwater Management
Town of Plymouth

Town Zoning

Yes

None

No

None

Town of Empire

Town Zoning

Yes

None

No

None

Town of Greenbush

Town Zoning

No

None

No

None

Town of Fond du Lac

Town Zoning

Yes

None

Yes

None

Town of Forest

Town Zoning

No

None

Yes

None

Town of Marshfield

Town Zoning

No

None

No

None

Village of Mt. Calvary

Village Zoning

Yes

None

No

None

Village of St. Cloud

Village Zoning

Yes

None

Yes

None

Village of Glenbeulah

Village Zoning

No

Shoreland Zoning

Yes

1

Fond du Lac County

None

Yes

No

N/A

No

N/A

 Shoreland Zoning
 Flood Zoning
 Erosion Control and
Stormwater Management

Sheboygan County

None

Yes

 Shoreland Zoning
 Flood Zoning
 Erosion Control and
Stormwater Management

Sources:
1

Wisconsin Department of Administration, 2011;
Wisconsin Department of Revenue, 2011

2
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CHAPTER 3: INDIRECT EFFECTS ANALYSIS
The Council on Environmental Quality (CEQ) defines indirect effects as project impacts that are “caused by
the action and are later in time or farther removed in distance, but are still reasonably foreseeable.” Indirect
effects may include growth inducing or other effects related to changes in the pattern of land use, population
density, or growth rate, and related effects on air and water and other natural systems, including ecosystems.
This indirect and effects analysis considers the two proposed alternatives—the No Build Alternative and the
Build Alternative (4-lane expansion), which includes the corridor preservation alternative. Both alternatives
and their potential indirect impacts are described in the following sections.
The study team collected and compiled an inventory of local and regional trend data, including: population
and housing trends and projections; demographics, including environmental justice populations; income,
labor force, industries, and commuting patterns; agricultural resources; natural resources; land use and
development patterns; archaeological and historical resources; and local, county, regional, and state plans and
regulations. These notable features were selected based on guidance from the WisDOT’s Guidance for
Conducting an Indirect Effects Analysis as well as a determination by the study team that they were relevant
to the analysis. This information has been compiled and is included in Chapter 2. Information from the
inventory was considered in the preparation of this indirect effects analysis.
Counties and municipalities in the ICE study area have a long history of planning, zoning, and land division
control. The study team and expert panel concur that locally adopted land use plans will be implemented
because they are required to be adhered to based on Wis. Statutes 66.1001. These plans are in large part based
on the assumption that historic, long-term population and employment growth trends, and resulting
development markets, will continue in the future. These assumptions are corroborated by official population
and household projections made by the Wisconsin Department of Administration (WisDOA) as directed by
state statutes and generally produced every 5 years. The WisDOA’s approach for long range population and
household projections, based on cohort survival and in and out migration patterns, has proven its merit and
accuracy for many years. Therefore, it forms the basis for virtually all Wisconsin comprehensive plans
adopted throughout the state for close to 3,000 counties and municipalities.
Expert panel members further confirmed that under the No Build Alternative, they expect development to
occur per adopted comprehensive plans in terms of the amount, pace, location, type, and density of
development. Expert panel members also indicated that similar impacts would occur under the Build
Alternative, but would be slightly modified by changes in access, improved safety, and increased capacity as
described in this chapter. The ICE study team corroborated the questionnaire completed by expert panel
members at the expert panel meeting where maps indicating the location of impacts were also confirmed by
the panel.
In addition to the very detailed knowledge of the expert panel, for this indirect and cumulative effects
analysis, the study team read municipal plans, county plans, and local ordinances controlling development
types, densities, and locations and reviewed WisDOA projections and actual US Census counts from 2010.
The authors of this report have a combined 37 years of experience in local planning and development
regulation, and knowledge of Wisconsin population and development trends and projections.
Throughout the course of this analysis, the ICE study team did not encounter issues or new information that
would signal the need to vary from the long-term data, trends, or patterns identified by state, county, and
local experts and as compiled, synthesized, and reported in this document. The ICE study team acknowledges
that certain short-term trends, including population growth, building permits, economic conditions, and
travel, do fluctuate in relation to national and global economies and markets, such as the recession of 2008.
However, the ICE study team, as well as state and local experts, concur that over time such fluctuations have
historically returned to long-term patterns, and are expected to do so in the future. This analysis forms the

Draft: February 24, 2014
C-59

Appendix LS-C

54

Chapter 3: Indirect Effects Analysis

Indirect Effects of No Build
Alternative

basis of the ICE study team’s conclusions behind the description of indirect and cumulative impacts
throughout this report.
The theoretical foundation of many of the conclusions drawn in this impacts analysis is the Gravity Model of
Social Interaction developed by William J. Reilly in 1931 from Reilly's Law of Retail Gravitation to calculate
the breaking point between two places where customers will be drawn to one or another of two competing
commercial centers. For decades, social scientists have been using Reilly’s Law of Retail Gravitation (a
modified version of Isaac Newton's Law of Gravitation) to predict movement of people, information, and
commodities between cities and even continents. The ‘Gravity Model”, as social scientists refer to the
modified law of gravitation, takes into account the population size of two places and their distance. Since
larger places attract people, ideas, and commodities more than smaller places and places closer together have
a greater attraction, the gravity model incorporates these two features.
The Gravity Model

The relative strength of a bond between two places is determined by multiplying the population of city A by
the population of city B and then dividing the product by the distance between the two cities squared. Some
prefer to use the functional distance between cities instead of the actual distance. The functional distance can
be the driving distance or can even be drive time between cities. Thus, the improvements under the Build
Alternative, which increase capacity and thereby reduce driving time, will lead to greater interaction (more
traffic) between places along the corridor and perhaps more dispersed development. The opinions of the
expert panel and ICE study team are consistent with this broadly accepted theory.

Indirect Effects of No Build Alternative
The No Build Alternative would maintain the existing roadway in its current location and configuration. No
improvements would be provided other than routine maintenance. The No Build Alternative serves as a
baseline for comparison to the Build Alternative.
The following is a detailed analysis of the indirect effects of the No Build Alternative on traffic patterns,
development, and resources.
Traffic Pattern

Figure 18 indicates that traffic volumes are projected to gradually increase on the WIS 23 corridor over the
next 20+ years, which will increase congestion and travel time while decreasing system safety, particularly
during times of peak travel. The WIS 23 intersection at County G was specifically identified by panelists as an
area of significant safety concern and that the rate of traffic accidents at this intersection is expected to
continue under the No Build Alternative. In addition, expert panelists identified, and the ICE study team
agrees, the use of farm vehicles on the highway as an existing safety concern that will not be addressed and
will continue under the No Build Alternative.
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Figure 18: Existing and Forecasted Average Daily Traffic
Location

Vehicles per Day

2035 Projections

WIS 23 Between:

(2012)

(No Build)

US 151/County K

10,800

15,700

County K/Whispering Spring Dr

9,500

11,000

Tower Rd/Poplar Rd

7,500

9,100

Hinn Rd/Loehr Rd

7,700

8,900

Triple T Rd/Hillview Rd

7,100

7,900

Division Rd/County U

6,400

7,200

Plank Rd/Sugarbush Rd

7,600

7,800

County S/County P

7,400

8,200

County P/Branch Rd

9,800

11,000

Source: WisDOT, Strand Associates.

The ICE study team believes that under the No Build Alternative, congestion may result in a portion of
highway users altering their travel patterns, diverting some local highway traffic to local roads, particularly
during peak travel periods. Such a shift would impact local roads in terms of increased traffic volumes,
decreased safety, and higher maintenance costs.
Environmental Justice Populations

Environmental justice populations are described in Chapter 2 and depicted on Maps 2 – 5. Minority and low
income populations are located at the ends of the ICE study area in the cities of Plymouth and Fond du Lac.
Several census tracts in the ICE study area also have a greater proportion of elderly individuals (i.e. age 65+)
when compared to county averages.
The study team determined that minority and low income populations will not be disproportionately
adversely impacted by the No Build Alternative because generally employment and social services are
available in Fond du Lac and Plymouth where such population concentrations occur and therefore travel on
WIS 23 is generally not required. Conversely, elderly populations will be more adversely affected by increased
congestion and decreased safety because they are concentrated in the central portion of the ICE study area
and need to travel to the urban areas at the ends of the ICE study area for services.
General Devel opment Pattern

Expert panelists and the ICE study team agreed that under the No Build Alternative, future land
development within the WIS 23 study area will most likely occur in the locations planned for in adopted
comprehensive plans (see Maps 9a and 9b). Panelists further indicated that the amount of land identified in
comprehensive plans is adequate to accommodate future development, particularly in light of the current
economic climate, which has substantially slowed land development in recent years.
Adopted comprehensive plans indicate that future development will primarily occur in undeveloped lands at
the periphery of cities and villages. While the majority of outlying town lands are planned to remain as
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agriculture, open space, or natural areas, the following areas are planned for future development in the
vicinity of WIS 23:


Residential and mixed use development at the south end of the town of Taycheedah, east of
County UU.



Highway commercial development at the intersection of County UU and WIS 23 in the town of
Empire.



Unspecified future development in the town of Forest on the north side of WIS 23, west of Triple T
Road.



Residential and commercial development in Greenbush at the intersection of County A and WIS 23,
east of the Wade House historic site.



Two areas of rural residential development in the town of Greenbush south of WIS 23 on either side
of the Kettle Moraine State Forest.



Commercial development along the WIS 23 frontage in the town of Plymouth, west of WIS 57 and
east of the city of Plymouth.

Areas where panelists identified potential development that may occur under the No Build Alternative
beyond that designated in adopted comprehensive plans are depicted on Map 10.
As is required under state statutes, local zoning supports development and preservation as indicated in
adopted comprehensive plans. While certain areas have been planned and zoned for development in the study
area, access to urban services and the real estate market will ultimately drive the pace, location, and intensity
of future development.
Residential Development

Expert panelists and the ICE study team generally agreed that the location of future residential development
will generally occur in locations planned by study area communities. As indicated in adopted comprehensive
plans (see Maps 9a and 9b), new residential development in the study area is planned primarily in city and
village growth areas, such as the east side of the city of Fond du Lac, the east and west sides of the city of
Plymouth, and the north side of the village of Glenbeulah. Small areas of residential development are planned
in the town of Greenbush and Empire, but otherwise very little new rural development is planned in study
area towns, which is supported by farmland preservation zoning limiting lot sizes to between 10 to 35 acres.
Expert panelists identified areas where residential development may occur under the No Build Alternative on
Map 10. These areas include lands in the town of Taycheedah to the east and northeast of Fond du Lac, along
county highways on all sides of Mt. Cavalry, surrounding Wolf Lake in Marshfield, on the north and south
side of St. Cloud, on the north side of Glenbeulah, east of the city of Plymouth near County S and County Z,
and scattered residential development throughout the study area.
Expert panelists indicated, and the ICE study team agrees, that scattered, non-farm residential construction
has occurred over the past couple of decades, which has reduced the amount of woodlands, natural areas, and
farmland in the study area. Panelists suggested that low land prices and inadequate land use controls may have
encouraged this trend. Recently adopted farmland preservation plans and zoning regulations, in combination
with the slow economy and slowing population increases, will likely continue to reduce this trend. However,
areas not protected by conservation or farmland preservation zoning may be at risk for long range future
residential development if and when economic conditions improve.
Commercial Development

Expert panelists and the ICE study team generally agreed that the location of future commercial development
will generally occur in locations planned by study area communities. As depicted on Map 9b, the city of
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Plymouth plans for substantial commercial growth outside of the study area on its east side to the south of
WIS 23 and adjacent to WIS 57. The city of Fond du Lac plans for future mixed-use development at the
northeast quadrant of the WIS 23/US 151 interchange. As shown on Map 9a, the town of Forest anticipates a
small area of commercial at the juncture of County G/County T, and the town of Plymouth anticipates
commercial development along WIS 23 corridor to the northeast of the city of Plymouth.
Expert panelists and the ICE study team agreed that the timing of future commercial development will likely
be tied to a broader economic recovery. Expert panelists and the ICE study team further agreed that
increased traffic congestion and growing safety issues along the WIS 23 corridor may have a detrimental
impact on future economic growth under the No Build Alternative, including the timing of future commercial
development.
Some panelists identified a few areas of potential future small scale highway-oriented commercial
development that are not planned by local communities (these are depicted on Map 10). These are located
primarily at county highway intersections with WIS 23, as well as a large area of possible future commercial
development on the southeast side of Fond du Lac where future residential development is now planned by
the city.
Industrial Development

Very little industrial development is planned to occur in the study area. The city of Plymouth has identified
industrial growth areas on the south side of the city in the study area and additional areas outside the study
area (see Map 9b). Expert panelists and the ICE study team generally agreed that industrial development will
likely occur in these locations under the No Build Alternative; however, as with commercial development, the
timing of future industrial development will likely be tied to a broader economic recovery.
Expert panelists and the ICE study team further agreed that increased traffic congestion and growing safety
issues along the WIS 23 corridor may have a detrimental impact on future industrial development under the
No Build Alternative.
Institutional Development

Expert panelists indicated that Agnesian HealthCare recently announced that it will be opening a new hospital
at the WIS 23/WIS 49 intersection in Ripon, approximately 25 miles west of the study area. This facility will
provide healthcare services to a portion of the population in the study area. In addition the ICE study team
notes that additional new small scale institutional development to serve local needs under the No Build
Alternative is anticipated to occur as needed based on the pace of new residential development.
Redevelopment

As indicated previously, the present economic climate has substantially slowed land development and
redevelopment in recent years. The ICE study team believes limited redevelopment is expected to occur in
the study area under the No Build Alternative; however the timing of such redevelopment will likely be tied
to a broader economic recovery.
Farmland

The majority of study area towns plan for the continuation of farming in existing agricultural areas. Farmland
preservation plans prepared by Fond du Lac and Sheboygan counties aid in the preservation of productive
farmland and protect farm operations from conflict with incompatible uses. However, the degree to which
these plans are followed will vary depending on evolving growth policies and other land use regulations. The
rate at which farmland is converted to non-agricultural uses will largely be a factor of economic conditions
and each community’s desire to preserve agriculture.
Expert panelists and the ICE study team generally agreed that only minimal farmland would likely be lost in
the near term under the No Build Alternative beyond that associated with planned development in city and
village growth areas. However, panelists indicated that in the longer term, agricultural land in the towns
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adjacent to urban areas (i.e. Taycheedah, Plymouth, and Empire) may experience development pressure,
particularly as the economy rebounds. Both near term and longer term impacts to farmland are expected to
occur in locations consistent with those identified for development in local comprehensive plans.
In terms of property-specific impacts, it is the ICE study team’s observation that because the decision to sell
farmland for scattered rural residential development is often more related to personal circumstances and
require only on-site well and septic systems, the precise timing and location of such development are very
difficult to predict.
Wetlands

Wetland areas of regional significance are located in the study area. These include the Sheboygan River Marsh
area, which has been identified by WDNR as a Land Legacy Place, Sheboygan Marsh County Park and State
Wildlife Area, Kiel Marsh State Wildlife Area, Mullet Creek Wildlife Area, Mullet Lake State Natural Area,
and Calvary Marsh. As indicated in the Land Legacy Report, protecting the open space around and between
wetlands would buffer them from conflicting land uses and would link them together in an ecologically
valuable corridor. Efforts in this general regard have been undertaken in Sheboygan County. Specifically,
land conservancies have acquired 1,100 acres, which are protected by conservation easements. WDNR and
land conservancies will likely continue to work to protect natural areas through land acquisition and
conservation easements.
Expert panelists indicated, and the ICE study team agrees, that the amount of wetland areas lost to future
development would be minimal under the No Build Alternative due to the minimal amount of new
development. In terms of wetland quality, panelists suggested, and the ICE study team agrees, that the quality
of wetlands in or adjacent to planned development areas may be minimally impacted by stormwater runoff
from impervious surfaces associated with new development. Panelists noted that such impacts will likely
accelerate over the long-term and as the economy rebounds, particularly surrounding the city of Plymouth. In
addition, wetlands are strongly protected under federal and state law. Ultimately, the level of impact will vary
based on development type, local regulations, mitigation activities, and future conservation efforts.
Surface and Ground Water

As indicated earlier in this report, the study area is located almost entirely within the Sheboygan River basin,
which has been identified by the EPA as a Great Lakes Area of Concern (AOC). AOCs are geographic areas
that are severely degraded, often due to water contamination from chemicals such as PCB´s and heavy metals
or excessive nutrient contributions. The main land uses and practices within the Sheboygan River basin that
have contributed to adverse environmental conditions include agricultural and urban runoff, municipal and
industrial discharges, wetland removal, and shoreline modification. In addition, as stated in the Niagara
Escarpment Inventory of Findings Report, the Escarpment area is sensitive to groundwater contamination.
Panelists indicated that under the No Build Alternative, impacts to surface water levels and groundwater
recharge areas are not anticipated beyond that associated with planned development in city and village growth
areas and current trends in rural residential land development. Panelists did note, however, that stormwater
runoff associated with new development, combined with higher traffic volumes and substantially more
pollutants along the WIS 23 corridor, could result in increases in water pollutants. The level of impact will
vary based on development type, local regulations, and mitigation activities. Overall, panelists concur and the
ICE study team agrees that these impacts to surface water and groundwater are anticipated to be minimal
under the No Build Alternative.
Air Quality

Motor vehicles contribute several pollutants listed in the National Ambient Air Quality Standards. These
include:


Nitrogen oxides that react with ammonia, moisture, and other compounds to form nitric acid vapor
and related particles. These compounds can affect lung tissue.
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Volatile Organic Compounds (VOC) combine with oxides of nitrogen, react and create ozone.
While beneficial in the upper atmosphere, ozone irritates the respiratory system at ground level.
According to a 2005 EPA report, about 26 percent of VOCs come from on-road motor vehicles.
Carbon Monoxide reduces the blood’s ability to deliver oxygen to the body. Motor vehicle travel is
the major contributor of Carbon monoxide in the United States.
Particulate Matter (PM10 and PM2.5) produces ill health effect including asthma, lung cancers, and
cardiovascular issues. According to a 2006 FHWA publication, motor vehicle travel contributed
about 1 percent of PM10 and 2 percent of all PM2.5 came from the exhaust of motor vehicles.

Other pollutants are also discussed in Section 4.6 of the LS SFEIS/ROD. With the No-Build Alternative,
average daily traffic volumes on WIS 23 will increase 17 percent (weighted average) by the year 2035.
Corresponding to the increased WIS 23 traffic volumes will be increased side road volumes that both feed
WIS 23 and lead to destinations from WIS 23. Motor vehicle technology is improving which has been
leading to a reduction in motor vehicle exhaust pollution. Even with emission decreases resulting from
technology, increases in travel volumes will provide the opportunity for increased motor vehicle emissions
and the resulting health consequences.
Expert panelists indicated, and the ICE study team agrees, that air quality would be impacted by increased
emissions associated with congestion and with higher traffic volumes on the WIS 23 corridor under the No
Build Alternative. Such emissions could further impact Sheboygan County’s nonattainment status.
Woodlands and Ecologic Resources

The majority of woodlands in the study area are located within the Kettle Moraine State Forest–Northern
Unit. The forest has been identified as an area of scenic and scientific value and is protected as a unit of the
Ice Age National Scientific Reserve. Numerous areas with geographic features of scientific value are located
within the study area but are not yet within or protected as part of the Ice Age National Scientific Reserve,
including the interlobate moraine. These areas contain woodlands, wetlands, streams, grasslands, kettles,
kames, and lakes.
A portion of the Niagara Escarpment is also located in the study area. Because of the distinctive geology of
this natural feature, a number of unique plant and animal species rely on the integrity of the escarpment. As
indicated in the Niagara Escarpment Inventory of Findings report, the escarpment’s ecosystems have been
threatened by development, not only in Wisconsin, but also in the upper peninsula of Michigan, New York,
and Canada. The escarpment ridge is located just east of the city of Fond du Lac in an area that has been
planned for long-term development (see Map 7a); therefore, a high degree of development pressure in the
long-term may impact woodlands and ecological resources in the vicinity of the Niagara Escarpment.
Expert panel members and the ICE study team generally agreed that there will be minimal impact to
woodlands under the No Build Alternative due to new development. Such development, particularly rural
residential, could occur in woodlands or alter woodland and wildlife habitat areas. The ICE study team
suggests the impact will mainly be due to additional rural residential development in areas planned and zoned
for such. Impacts include habitat fragmentation and reduction of the natural aesthetic caused by residences
and woodland clearing on the face or top of the Escarpment.
However, panel members noted that it is a goal of WDNR and Niagara Escarpment Network to acquire and
preserve additional lands of scientific value. Expert panel members and the ICE study team generally agreed
there may be negligible impacts woodlands that are within the planned expansion areas of the Kettle Moraine
State Forest and the Niagara Escarpment under the No Build Alternative if these acquisition and preservation
efforts are successful.
Glacial Features

There are numerous glacial features throughout the study area. One panel member noted that these features
are not currently protected through local regulation. Expert panel members and the ICE study team generally
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agreed there will likely be minimal impacts to glacial features under the No Build Alternative because there
will be a limited amount of new development in areas where glacial features are present.
Endangered Species

Approximately ¼ of the township and range sections in the study area have been identified as having
occurrences of endangered species (see Map 7b). The majority are located in the towns of Forest and
Greenbush. According to WDNR surveys, four threatened species may occur within the study area. These
include the Slippershell Mussel, Ellipse Mussel, Butler’s garter snake, and the Blanding’s turtle.
Expert panelists indicated, and the ICE study team agrees, that the No Build Alternative is not expected to
substantially impact these populations of endangered species due to absence of land-disturbing development
activity indirectly related to the No Build Alternative.
Historic Resources

The No-Build Alternative is not expected to affect St. Mary’s Springs Academy or the Sippel archeological
site. Access to St. Mary’s Springs Academy could become more problematic. Existing access to the Old Wade
House site via WIS 23 currently poses traffic safety issues. Further, a new visitor center was constructed in
2012 and was designed to directly interface with an expansion of WIS 23 to 4 lanes. It is anticipated, and
panelists agreed, that the Wade House historic site would be negatively impacted by growing traffic
congestion and safety issues under the No-Build Alternative due to difficulty accessing the site. Impacts to
historic resources are address more fully in the section 4.4 of the EIS.
Archaeological Resources

Known archaeological resources are protected from disturbance by state and federal regulations. Expert panel
members did not identify archaeological resources and suggested that impacts to such resources would likely
be minimal, if any, under the No Build Alternative. Undocumented archaeological resources are always at risk
of being disturbed by development activity, however, the historically low development trends in the ICE
study area are expected to continue under the No Build Alternative, likely having a low impact on these
resources.
Trails

As described earlier in this report, the Old Plank Road Trail is a 17-mile multi-use trail that parallels WIS 23
from Sheboygan to Greenbush, linking with the Ice Age Trail in the Kettle Moraine State Forest – Northern
Unit. Other trails in the study area include Ice Age Trail, the State Equestrian Trail, and a snowmobile trail—
each of which directly cross WIS 23 between Plank Road and County S.
Expert panelists and the ICE study team agreed that impacts associated with the No-Build Alternative include
continuation of the existing at-grade Ice Age Trail/State Equestrian Trail crossing on WIS 23, where high
speed traffic is present, which many indicated they had experienced personally. Also, the proposed extension
of the Old Plank Road Trail west to Fond du Lac would either be delayed, or would not occur, which
panelists representing local governments indicated was something their constituents desired.
Community Character

Expert panelists and the ICE study team generally agreed that the No Build Alternative is not expected to
significantly alter the existing character of study area communities, as development trends are likely to
generally continue. These trends are likely to continue if ICE study area communities follow their adopted
long range comprehensive plans which account for and are designed to accommodate modest continued
growth. Small-scale highway-oriented commercial development may have a slight impact on rural character,
as local zoning ordinances do not contain provisions that protect community character.
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Indirect Effects of Build Alternative
The Build Alternative would expand the WIS 23 corridor from Plymouth to Fond du Lac to a 4-lane divided
highway on the existing alignment. This alternative includes the following improvements:


A roundabout at the intersection of WIS 23 and Wisconsin American Parkway.



Interchanges and local roads near Fond du Lac, including County K, County UU, and County G.



Extension of the Old Plank Road Trail, a multiuse trail that runs parallel to and south of WIS 23,
from west of Greenbush to Fond du Lac.



Access changes such as “right-in/right-out” and “left-in” at many local roads.



Local road connections and extensions.



Park and rides at County UU and County G.

In addition, the Build Alternative preserves right-of-way for long range future improvements including new
interchanges with WIS 23 at County W and County A and new grade separations with WIS 23 at Tower
Road, 7 Hill Road, Scenic View Drive, and Sugarbush Road.
The following is a detailed analysis of the indirect effects of the Build Alternative on traffic patterns,
development, and resources.
Traffic Pattern

Expansion of WIS 23 to 4 travel lanes from Fond du Lac to Plymouth would increase overall system capacity,
improve safety, and reduce regional travel time. Figure 19 indicates that traffic volumes on the WIS 23
corridor are projected to increase at a higher rate under the Build Alternative compared to the No Build
Alternative.
Despite increases in traffic volume, the ICE study team anticipates that system improvements will decrease
accident rates, reduce travel time, and improve travel predictability which may result in positive economic
impacts—reduced travel time may promote residential growth in the study area, and access and visibility to a
4-lane highway may encourage some businesses to locate along or in the vicinity of the WIS 23 corridor.
However, it should be noted that this is not an entirely new highway, which would have substantially more
dramatic impacts on attracting development.
Expert panelists noted that the addition of the proposed WIS 23/County G interchange, in combination with
safety improvements in this area, will result in fewer and less severe accidents and thus will ultimately result in
fewer accident-related healthcare costs. On the other hand, expert panelists suggested that proposed J-turns at
certain intersections may result in unsafe driving conditions for semis during inclement weather.
Figure 19: Existing and Forecasted Average Daily Traffic
Location

Vehicles per Day

2035 Projections

2035 Projections

WIS 23 Between:

(2012)

(No Build)

(Build Alternative)

US 151/County K

10,800

15,700

17,600

County K/Whispering Spring Dr

9,500

11,000

13,400

Tower Rd/Poplar Rd

7,500

9,100

11,200
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Location

Vehicles per Day

2035 Projections

2035 Projections

WIS 23 Between:

(2012)

(No Build)

(Build Alternative)

Hinn Rd/Loehr Rd

7,700

8,900

10,800

Triple T Rd/Hillview Rd

7,100

7,900

9,500

Division Rd/County U

6,400

7,200

8,800

Plank Rd/Sugarbush Rd

7,600

7,800

9,300

County S/County P

7,400

8,200

9,600

County P/Branch Rd

9,800

11,000

12,700

Source: WisDOT and Strand Associates.

Environmental Justice Populations

Environmental justice populations are described in Chapter 2 and depicted on Maps 2 – 5. Minority and low
income populations are located at the ends of the ICE study area in the cities of Plymouth and Fond du Lac.
Several census tracks throughout the ICE study area also have a greater proportion of elderly individuals (i.e.
age 65+) when compared to county averages.
The ICE study team determined that environmental justice populations will not be disproportionately
adversely impacted by the Build Alternative. The most substantial changes to access in the Build Alternative
occur in the town of Greenbush near the villages of Glenbeulah and Elkhart Lake. However, there are no
concentrations of environmental justice populations in this area. A variety of less substantial access
restrictions are proposed along other points in the corridor which may make access somewhat less convenient
and trips slightly longer for the concentrations of elderly population in the central part of the ICE study area
in the towns of Marshfield and Forest and the villages of Mount Calvary and St. Cloud. However, such access
restrictions are likely to be offset by reduced highway congestion and safer conditions under the Build
Alternative.
General Development Pattern

As with the No Build Alternative, expert panelists and the ICE study team agreed that future land
development within the study area will generally follow adopted comprehensive plans (see Maps 9a and 9b).
In the written questionnaire, there was some disagreement among panelists about the location, pace, and
intensity of development that may occur under the Build Alternative as depicted on Maps 15 and 16.
However, after discussing these impacts at the panel workshop meeting, expert panelists generally concurred
with one another. Specifically, they identified development impacts that may occur within the jurisdiction they
represent and deferred to other panelists for impacts in their communities.
It is the opinion of the expert panel and the ICE study team that the general locations of development at the
western and eastern ends of the corridor will not be impacted under the Build Alternative because
development in the cities of Fond du Lac and Plymouth respond to the provision of urban utilities and
services. However, the pace of future development in these cities may be slightly accelerated as a result of
reduced access along WIS 23 between the two cities pushing development to the ends of the corridor, where
the preservation of access, reduced congestion, and improved ease of travel will attract development. The
location, amount, and pace of future development in the rural central portion of the corridor (in the towns of
Taycheedah, Forest, Greenbush, and Plymouth) may be further altered. Specifically, development will likely
concentrate at future interchanges including County UU, County W (north), and County G, and be reduced
where new access restrictions occur including Tower Road and 7 Hills Road. In the vicinity of Greenbush
hamlet, interchange improvements at County T will likely be offset by access reductions at Sugarbush Road.
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The ICE study teams believes that the pace and amount of growth related to the indirect effects of the Build
Alternative will likely only be slightly higher than those associated with the No Build Alternative due to a
combination of factors: regional growth trends have been and likely to continue to be modest, the Build
Alternative is not a new highway facility but rather a modification of a long-existing highway, and the Build
Alternative generally reduces the number of access points which has the strong tendency to focus additional
development near remaining access points.
Residential Development

Expert panelists and the ICE study team generally agreed that residential development impacts will vary in the
study area. For example, residential development may concentrate at higher densities in more urbanized areas
and in other areas with highway access. Slightly shortened travel time for commuters and traveler comfort
related to capacity and safety improvements may lead to slight increase in the amount of residential
development in rural areas compared to the No Build Alternative. Smaller communities within the study area
may experience modest increases in the pace and amount of residential growth as a result of improved access
to major employment centers beyond the study area. Areas identified by panelists for possible residential
development beyond areas identified in comprehensive plans are shown on Maps 15 through 17.
Other impacts associated with the Build Alternative include the direct access of rural residential lots to WIS
23 and response times of emergency vehicles. Expert panelists noted that a number of residential driveways
presently have direct access to WIS 23. The Build Alternative will require alternate access and the potential
relocation of driveway access to rural roads and county highways. Panelists also indicated that response times
for emergency vehicles may be affected under the Build Alternative, particularly in the town of Greenbush.
Higher response times could slightly reduce the amount of residential development in the study area. The
WisDOT project manager indicated that access for emergency services would be coordinated in the design
phase if the Build Alternative is implemented.
Commercial Development

Expert panel members and the ICE study team generally agreed that commercial development will continue
to be focused in planned commercial areas under the Build Alternative, but unplanned highway-oriented
commercial development may also occur at proposed interchange locations as a result of increased capacity
and a focusing of access as proposed interchanges, combined with a general reduction of access in between
interchanges. However, panelists noted and the ICE study team agrees that large increases in commercial
development in rural areas, as well as large scale projects, are unlikely to occur until utilities and urban
services are available in those areas. The ICE study teams notes that there are no plans for such provision of
services at the time of writing.
In addition to the location of future commercial development, panelists indicated the Build Alternative may
have the impacts in the study area listed below. This may be due to slight increases in traffic volume and
commercial development under the Build Alternative.


Higher-value commercial development may result.



New economic development initiatives, such as marketing campaigns, creation of tax incremental
financing districts, and new business parks and shopping centers may emerge.



Employment related development may be channeled closer to WIS 23 and at higher concentrations.



Communities with easier access to WIS 23 may experience greater economic growth than
communities not directly on the corridor.



Businesses may be encouraged to locate in the vicinity of WIS 23 corridor to take advantage of
enhanced access and visibility.



Connection of Sheboygan and Fond du Lac via a 4-lane highway may cause new economic
development opportunities to emerge throughout the study area.
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Industrial Development

Industrial development is primarily planned in the city of Plymouth on the south, southeast, and northwest
sides of the city. Expansion of existing quarrying operations may also occur in the town of Plymouth as
suggested by the town’s comprehensive plan.
Expert panelists and the ICE study team generally agreed that the location of future industrial development
will generally occur as planned under the Build Alternative, but at a somewhat accelerated pace and
potentially at a somewhat greater intensity (e.g. more impervious surfaces) as a result of increased capacity
and a focusing of access as proposed interchanges, combined with a general reduction of access in between
interchanges. Panelists indicated that future industrial development may also be focused at interchange
locations to take advantage of increased visibility. Panelists also suggested that new economic development
initiatives may emerge, such as marketing campaigns, new tax incremental financing districts, and new
industrial parks—such as in the city of Plymouth where industrial development is planned to occur.
Institutional Development

As suggested in the No Build Alternative, additional new locally serving institutional development in the
study area is anticipated to occur as needed based on the pace of new residential development. However,
compared to the No Build Alternative, institutional development may potentially occur at a somewhat faster
rate under the Build Alternative when the economy recovers due to slight increases in the amount and pace
of new residential development. Panelists also indicated that the intensity (e.g. more impervious surfaces) of
new institutional development will likely be somewhat greater under the Build Alternative as a result of
increased capacity and a focusing of access as proposed interchanges, combined with a general reduction of
access in between interchanges.
Redevelopment

As indicated previously, the present economic climate has substantially slowed land development and
redevelopment in recent years. Expert panelists and the ICE study team generally agree that limited
redevelopment is expected to occur in the study area under the Build Alternative in the current economic
climate; however, when the economy rebounds, redevelopment may occur at a slightly faster pace and at a
slightly greater intensity/density under the Build Alternative as a result of increased capacity, reduced travel
time, and reduced congestion. Redevelopment will most likely occur in urbanized areas, such as the cities of
Fond du Lac and Plymouth.
Farmland

The majority of towns in the study area plan for the continuation of farming, except in small areas planned
for development. County farmland preservation plans in combination with exclusive agricultural zoning
further protect land that is planned to remain in agricultural uses and enables continuation of farming.
Expert panelists and the ICE study team agreed that the Build Alternative will likely slightly accelerate the
pace of conversion of farmland compared to the No Build Alternative in areas planned for future
development. The panel concurred that two counteracting trends would influence development at
interchange locations. First, the development values of the land will likely increase providing an incentive for
landowners to sell to developers. Second, town representatives and the WisDATCP representative on the
panel also noted that agricultural commodity prices are very high which is providing an incentive to continue
to farm. Areas of farmland not planned for development around interchange locations will likely experience
development pressure and may result in the additional loss of farmland at these locations. As mentioned
earlier, land development has been slow in recent years due to the slow economy; therefore, the degree to
which land development is accelerated as a result of the highway expansion may be negligible until the
economy makes a full recovery.
In addition, expert panelists noted a concern that closure of existing access to farm fields may result in the
fragmentation of existing farms on opposite sides of the highway corridor. Fragmentation could lead to
greater distances traveled by farm vehicles and may result in less productive and economically viable farm
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operations. However, the WisDOT project manager indicated that farm field access will be maintained and
unrestricted direct median crossovers will be included as part of the Build Alternative design which will be
available for use by farm machinery, police and maintenance vehicles, and others.
Wetlands

As noted under the No Build Alternative, several wetland areas of regional significance are located in the
study area, the protection of which is a priority for WDNR and local land conservancies. Expert panelists
indicated, and the ICE study team agrees, that the amount of wetland areas lost to future development would
be slightly increased under the Build Alternative compared to the No Build Alternative due to slight increases
in the amount of new development. Wetlands are protected from development by state and federal
regulations; therefore the ICE study team believes that substantial loss of wetlands is not anticipated under
the Build Alternative. Where wetland areas are proposed to be filled for development, mitigation and/or
replacement is required.
Panelists also noted that impacts resulting from increased pace and amount of development will likely
accelerate over the long-term as the economy rebounds, particularly surrounding the city of Plymouth where
substantial areas are proposed for development near wetland areas. Panelists also suggested that the quality of
wetlands in or adjacent to planned development areas may be minimally impacted by stormwater runoff from
impervious surfaces associated with new development. In addition, wetlands are strongly protected under
federal and state law. Ultimately, the level of impact will vary based on development type, local regulations,
mitigation activities, and future conservation efforts.
Surface and Ground Water

As indicated under the No Build Alternative, the study area is located almost entirely within the Sheboygan
River Basin, which has been identified by the EPA as a Great Lakes Area of Concern (AOC). System
improvements under the Build Alternative will increase the impervious surface area in the study area and the
number of vehicles using the corridor. These factors may contribute to increases in the peak rate and volume
of stormwater runoff and pollutants, including chloride, salt, and other deicing chemicals. In addition, as
stated in the Niagara Escarpment Inventory of Findings Report, the Escarpment area is sensitive to
groundwater contamination.
Expert panelists indicated, and the ICE study team agrees, that increased stormwater runoff and land
development under the Build Alternative may reduce the area available for groundwater recharge which may
alter surface water levels and further reduce water quality through increased sedimentation and increased
temperature, particularly after periods of heavy rain and/or snow melt However, panelists indicated, and the
ICE study team agrees, the degree of these impacts would likely be slightly higher compared to the No Build
Alternative.
One member of the expert panel indicated that the marshes in the study area receive much of the runoff in
this corridor. There will be an increased impact to the marshes in the study area under the Build Alternative
due to increased impervious surface area and new development.
Air Quality

As mentioned under the No Build alternative, motor vehicles contribute several pollutants listed in the
National Ambient Air Quality Standards that affect human health. These pollutants include nitrogen oxides,
volatile organic compounds which lead to ozone, carbon monoxide, and minor amounts of particulate matter.
Other pollutants are also discussed in Section 4.6 of the LS SDEIS.
With the Build Alternative, 2035 average daily traffic volumes on WIS 23 would be 17 percent (weighted
average) greater than the traffic volumes associated with the No Build Alternative. Corresponding to the
higher WIS 23 traffic volumes would be higher side road traffic volumes. Increases in traffic volumes over
what would normally occur with the No Build alternative will provide the opportunity for increased motor
vehicle emissions and the resulting health consequences. Expert panelists had varying opinions on air quality
impacts for the study area under the Build Alternative. Panelists indicated that increased traffic volume might
decrease air quality
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due to increased traffic capacity and volumes, while others suggested that system improvements permitting
free flow travel conditions would improve air quality due to less stop and go driving, while others suggested
air quality impacts would be negligible.
Woodland and Ecologic Resources

The majority of large tracts of woodlands in the study area are located in the Kettle Moraine State Forest –
Northern Unit. As described earlier, the Forest is protected as a unit of the Ice Age National Scientific
Reserve. Numerous other areas containing geographic features of scientific value, including the interlobate
moraine, are located within the study area but are not yet within or protected by an Ice Age National
Scientific Reserve.
As described earlier, the Niagara Escarpment is located in the study area. Hydrologic disruption and outright
destruction of some of Escarpment features due to road construction is identified as a current threat in the
Niagara Escarpment Inventory of Findings report. The report also indicates that residential development is
one of the most pressing threats to the Niagara Escarpment as past residential development and associated
infrastructure has also fragmented sensitive habitats and may destroy rare plant and animal species.
Expert panel members and the ICE study team generally agreed that there will be slightly increased impacts
to woodlands under the Build Alternative compared to the No Build Alternative as a result of slightly
increased pace and amount of development. Such development, particularly rural residential, could occur in
woodlands or alter woodland and wildlife habitat areas. Panelists also indicated that invasive species, such as
phragmites, spread rapidly along highway corridors, which is another possible impact of the Build Alternative.
Expert panelists indicated that the Build Alternative could further impact the Escarpment, unique glacial
features, and other resources areas of ecological significance. The ICE study team suggests the impact will
mainly be due to additional rural residential development in areas planned and zoned for such. Impacts
include habitat fragmentation and related impacts on threatened and endangered species, and reduction of the
natural aesthetic caused by residences and woodland clearing on the face or top of the Escarpment.
However, panel members noted that it is a goal of WDNR and Niagara Escarpment Network to acquire and
preserve additional lands of scientific value. Expert panel members and the ICE study team generally agreed
there may be minimal impacts to woodlands that are within the planned expansion areas of the Kettle
Moraine State Forest and the Niagara Escarpment under the Build Alternative if these acquisition and
preservation efforts are successful.
Glacial Features

There are numerous glacial features throughout the study area. One panel member noted that these features
are not currently protected through local regulation. Expert panel members and the ICE study team generally
agreed there will likely be slightly increased impacts to glacial features under the Build Alternative due to lack
of protection (e.g., overlay zoning) and slightly increased amounts of new development compared to the No
Build Alternative. These impacts would be reduced if the WDNR implements its plans to acquire 7,000 acres
of new land around the Kettle Moraine State Forest.
Threatened and Endangered Species

Approximately ¼ of the township and range sections in the study area have been identified as having
occurrences of endangered species (see Map 7b). The majority are located in the towns of Forest and
Greenbush. According to WDNR surveys, four threatened species may occur within the study area. These
include the Slippershell Mussel, Ellipse Mussel, Butler’s garter snake, and the Blanding’s turtle. Panelists
indicated, and the ICE study team agrees, that reduction and degradation of habitat as a result of slightly
increased pace and amount of development under the Build Alternative could further threaten or potentially
cause the displacement or loss of these threatened species.
Historic Resources

As indicated previously, the Wade House is a noteworthy historic site in the study area located on the WIS 23
corridor. Expert panelists indicated, and the ICE study team agrees, that the Wade House would be positively
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impacted by the Build Alternative as the planned visitor center and carriage house museum are designed to
interface with an expansion to WIS 23 and associated improvements which will assure safe access to the site.
Further, panelists indicated that the site would benefit from improved visibility and access for both cars and
bicycles. Impacts to historic resources are address more fully in the section 4.4 of the EIS.
Archaeological Resources

As indicated under the No Build Alternative, archaeological resources are protected from disturbance by state
and federal regulations. Expert panel members did not identify any specific archaeological resources that may
be impacted under the Build Alternative; however, potential loss of undiscovered archaeological sites was
noted as a potential impact of the Build Alternative. The ICE study team suggests new development
indirectly related to the Build Alternative would require ground-disturbing activities. These activities could
adversely impact unknown archeological sites, and since archeological reconnaissance is not required for
private development, these sites would not be avoided. Since the amount of new development under the
Build Alternative is likely to be slightly greater compared to the No Build, the likelihood of adversely
impacting unknown archeological sites would be slightly higher.
Trails

The Ice Age Trail and a horse and a snowmobile trail currently cross WIS 23 between Plank Road and
County S. As part of the expansion project, an underpass will be constructed to provide a safer crossing
across WIS 23 and to ensure these important recreational corridors are not interrupted. The WisDOT project
manager noted that proposed park and rides in the Build Alternative could also include trailheads.
Expert panelists indicated, and the ICE study team agrees, that the extension of the Old Plank Road Trail
from Plymouth to Fond du Lac will be a very positive impact of the Build Alternative. As proposed under the
Build Alternative, the Old Plank Road Trail will connect with the 7-mile Prairie Trail in Fond du Lac, which is
part of a larger system of trails to link the Peebles Trail and the Wild Goose Trail in Dodge County. Panelists
also indicated the Build Alternative will result in safer and more efficient access to trails which will provide
economic benefits for communities with trail access. While the trail network is anticipated to be improved in
the study area, expert panel members, and the ICE study team, do not anticipate new land development
associated with the expanded trail network.
The Niagara Escarpment Network is in the process of developing a Niagara Escarpment Greenway Plan,
which will include a future north-south hiking trail along the escarpment that will cross the WIS 23 corridor.
Extension of the Old Plank Road Trail under the Build Alternative would connect with this and other future
trails, improving the regional trail network.
Community Character

Expert panelists and the ICE study team generally agreed that the Build Alternative is not expected to
significantly alter the existing character of study area communities, as development trends are likely to be only
slightly increased compared to the No Build Alternative. These trends are likely to continue if ICE study area
communities follow their adopted long range comprehensive plans which account for and are designed to
accommodate modest continued growth trends. However, some panelists indicated the rural character of the
towns may be affected by accelerated growth of nearby cities and villages. Others suggested that easier access
provided by WIS 23 may increase demand for “country-living” under the Build Alternative, and the increased
development could negatively affect rural character in such areas. Finally, near future rural interchanges smallscale highway-oriented commercial development may also have a slight impact on rural character, as local
zoning ordinances do not contain provisions that protect community character.
Panelists and the ICE study team generally agreed that community character will ultimately be dependent
upon local government regulation and the quality of development and siting decision. Panelists also indicated
that the Build Alternative will not increase the number of billboards in the study area due to lack of demand
for off-site advertising. The ICE study team notes that adopting regulations that prevent billboards would be
a more certain way of avoiding this adverse impact on community character.
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CHAPTER 4: CUMULATIVE EFFECTS ANALYSIS
The Council on Environmental Quality (CEQ) defines a cumulative impact as “the impact on the
environment that results from the incremental impact of the action when added to other past, present, and
reasonably foreseeable future actions regardless of what agency (federal or non-federal) or person undertakes
such other actions. Cumulative impacts can result from individually minor but collectively significant actions
taking place over a period of time.”

Scoping for the Cumulative Effects Analysis
See Chapter 2: Inventory of the Study Area for significant issues associated with the proposed action.
The ICE study area for this cumulative effects analysis encompasses the same area used for the indirect
effects analysis (see Map 1). Land use planners on the study team interacted with staff planners from Fond du
Lac County, Sheboygan County, and East Central Wisconsin Planning Commission to determine the likely
range of influence from the WIS 23 corridor. Beyond the study area, the influence of WIS 23 diminishes as
other arterial corridors provide access to adjacent lands.
The timeframe for this cumulative effects analysis is 20 years which corresponds with the planning horizon of
the majority of local comprehensive plans; however, it can be assumed that the effects identified in this
analysis would continue to be valid after 20 years if local policies and regulations remain the same.

Past, Present, and Future Actions and Influences
Major roadway projects that have recently occurred in the study area include the US 151 Fond du Lac bypass
on the south side of the city (constructed in 2005-2008) and the expansion of WIS 23 to 4-lanes from US 151
easterly to County K in Fond du Lac County and the expansion of WIS 23 to 4-lanes from Plymouth to
Sheboygan in Sheboygan. At the time of writing, the following WisDOT studies were being conducted in the
vicinity of the project study area:


The WIS 23 Corridor Preservation Study. This study is considering alternatives to convert a 10 mile
section of the WIS 23 corridor between County P and WIS 32 to a freeway in order to provide
greater safety and mobility. This study will determine where land acquisitions for frontage roads,
overpasses, and interchanges may be necessary for such freeway conversion. No construction is
planned as a part of this study. Implementation of the improvements will occur as determined by
future operational needs.



The US 151 Fond du Lac Bypass Corridor Preservation Study. This study is addressing future, longterm transportation needs of two segments of the US 151 Fond du Lac bypass between WIS 175 and
County WH. The first segment is a 5.2 mile 4-lane divided expressway between WIS 175 and WIS 23.
The preservation study will map the right-of-way needs for the location of future overpasses and
interchanges. WisDOT’s long-term vision of this segment is an ultimate freeway with increased
mobility and traveler safety. The second segment is a 2.9 mile 2-lane highway between WIS 23 and
County WH. Right-of-way was previously acquired along this segment to accommodate a future
four-lane segment. The preservation study for this segment includes a long-term safety and
operations evaluation. It is likely three projects will be implemented from this study before the year
2020. These projects include the County V interchange with US 151, the County T overpass over US
151, and improvements to the DuCharme Parkway/US 151 intersection.



US 41 Conversion Study. In 2005, the Safe, Accountable, Flexible, Efficient Transportation Equity
Act: A Legacy for Users (SAFETEA-LU) identified US 41 from Milwaukee to Green Bay as a high
priority corridor based on its importance for providing regional, national and international freight
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and vehicle movements. The Act also identified this section of US 41 as a future interstate highway.
WisDOT, in consultation with (FHWA, is studying potential impacts of converting US 41 from a
non-interstate freeway on the National Highway System to an Interstate Highway between the Zoo
Interchange on Interstate 94 (I-94/I-894) in Milwaukee and the US 41/I-43 interchange in Green
Bay. The 132-mile corridor extends through portions of Milwaukee, Waukesha, Washington, Dodge,
Fond du Lac, Winnebago, Outagamie, and Brown counties. A portion of the corridor is aligned with
US 45 from the Zoo Interchange to the US 45/41 split in Washington County. New I-41 signage
would extend from I-43 in Green Bay to the Zoo Interchange, then would be concurrent with I-894
around the southwest side of Milwaukee, and then would be concurrent with I-94 south to just
beyond the Illinois State line at the interchange of I-94 and US 41.
The past, present, and future actions and plans of other agencies are described in greater detail in Chapter 2:
Inventory of the Study Area. In addition, the activities of other entities have affected the study area. For
example, local land use policies and decisions have led to the conversion of farmland and woodlands for
scattered residential and nonresidential development over the past decades. To counter this trend, local
regulations have changed over the past 10 years, including farmland preservation planning, zoning, and the
acquisition of conservation easements have protected natural areas from future development. Other past
activities, such as agricultural practices, urbanization, and stream channelization, have impacted the quality of
waterways in the study area. However, modern agricultural practices, wetland mitigation banking and
environmental cleanup of impaired waters, such as the Sheboygan River, have helped to improve conditions
in the study area.
As indicated in Chapter 3, agencies have planned for future land conservation through acquisition in the
study area and beyond, in particular expansion of the Kettle Moraine State Forest. At the same time, expert
panelists suggested that commodity prices are currently high and are expected to continue to increase, which
raises the value of agricultural land. This, in turn, may affect agencies’ ability to acquire additional land for
conservation purposes. This increase in commodity prices may also drive some farmers to convert wooded
areas to tillable land causing additional impacts on natural resources through runoff and habitat loss. These
trends are not influenced by the WIS 23 project.
The pace and amount of residential and non-residential development that may occur as a result of the NoBuild and Build Alternatives is tied to market demand resulting from a combination of demographic factors
and economic conditions. The country is emerging from an economic recession, which has slowed market
demand in recent years. This is illustrated by residential building permits issued in Fond du Lac and
Sheboygan Counties (see Figure 20). The number of residential building permits in Sheboygan and Fond du
Lac Counties is considerably lower in 2011 than in 2006.
Figure 20: Annual New Privately Owned Residential Building Permits, Estimates with Imputation
2006

2007

2008

2009

2010

2011

Sheboygan County

318

237

135

89

67

56

Fond du Lac County

334

255

172

128

125

101

Source: US Census

While it is difficult to project the number of future residential building permits based on recent trends and
obvious effects of the recession and uncertainty regarding the timing of the economic recovery, the
Wisconsin Department of Administration does provide long-term household projections for all municipalities
and counties in the state. Figure 21 shows total household projections (existing plus new households) for
study area communities and counties. As indicated below, the study area is expected to see increases in the
number of households, primarily in the city of Fond du Lac. The villages of Mt. Calvary, St. Cloud, and
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Glenbeulah and the towns of Marshfield and Forest are projected to only see modest increases in the number
of households by 2030.
Figure 21: Household Projections (2010-2030)
# Change

% Change

2010

2015

2020

2025

2030

2015-2030

2015-2030

Town of Fond du Lac

1,014

1,055

1,092

1,122

1,144

130

12.8%

Town of Empire

1,045

1,100

1,153

1,198

1,236

191

18.3%

Town of Taycheedah

1,539

1,634

1,724

1,803

1,872

333

21.6%

Town of Forest

432

445

458

467

473

41

9.5%

Town of Marshfield

397

405

410

413

413

16

4.0%

Village of Mt. Calvary

225

242

259

274

288

63

28.0%

Village of St. Cloud

199

204

207

210

211

12

6.0%

City of Fond du Lac

18,398

19,332

20,199

20,946

21,569

3,171

17.2%

23,249

24,417

25,502

26,433

27,206

3,957

17.0%

576

616

654

691

727

151

26.2%

1,208

1,263

1,316

1,368

1,413

205

17.0%

179

188

198

207

214

35

19.6%

3,744

4,008

4,270

4,527

4,767

1,023

27.3%

5,707

6,075

6,438

6,793

7,121

1,414

24.8%

Study Area Total

28,956

30,492

31,940

33,226

34,327

5,371

18.5%

Fond du Lac County

41,036

42,933

44,692

46,164

47,362

6,326

15.4%

Sheboygan County

47,310

49,304

51,241

53,092

54,718

7,408

15.7%

Fond du Lac County
Portion of Study Area
Town of Greenbush
Town of Plymouth
Village of Glenbeulah
City of Plymouth
Sheboygan County
Portion of Study Area

Source: Wisconsin Department of Administration, 2015-2030 Housing Projects, 2008.

Based on its demographic, land use, and economic development expertise, and as confirmed by the ICE
expert panel, the study team believes that the market demand for new development is likely to return to prerecession trends as the economy rebounds. However, reduced overall projections by WDOA may dampen
this effect.
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The activities of other entities have affected the ICE study area. Local land use policies and decisions have led
to the conversion of farmland and woodlands for scattered residential and nonresidential development over
the past decades. Figure 22 compares farm data from the 2007 and 2002 Census of Agriculture.
Figure 22: Agriculture Trends
2002

2007

2002

2007

Fond du Lac

Fond du Lac

Sheboygan

Sheboygan

County

County

County

County

1634

1643

1116

1059

344,286

335,745

195,248

191,719

211

204

175

181

292,255

279,922

166,592

157,607

Number of Farms
Land in Farms (acres)
Average Farm Size (acres)
Total Cropland (acres)
Source: Census of Agriculture

Incremental development in the ICE study area has also impacted natural resources, particularly the Niagara
Escarpment, which is located in the ICE study area (the escarpment brow extends north-south along the
eastern periphery of the city of Fond du Lac), and the Kettle Moraine State Forest, which intersects with WIS
23 in the town of Greenbush.
In 2008 the Blue Sky Green Field Wind Energy Center was constructed in Fond du Lac County, Wisconsin.
The 10,600-acre wind farm is located in the towns of Calumet and Marshfield in northeast Fond du Lac
County and is the largest operating wind farm in Wisconsin.

The Affected Environment
The study team collected and compiled an inventory of local and regional trend data, including: population
and housing trends and projections; demographics including environmental justice populations; income, labor
force, industries, and commuting patterns; agricultural resources; natural resources; land use and development
patterns; archaeological and historical resources; and local, county, regional, and state plans and regulations.
See Chapter 2: Inventory of the Study Area and Section 3 of the LS SDEIS for a characterization of resources
in the ICE study area.

Stresses Affecting Resources, Ecosystems, and Human Communities

The anticipated levels of stress under both alternatives are virtually identical to each other and to what has
historically occurred.


Agricultural land: Market forces affect how much land is in agriculture and which crops are grown,
which is a function of population growth, local plans, and zoning controls. Once converted to
development, agricultural land will likely never return to agricultural use. The result is a consistent
long-term trend in the reduction of agricultural lands. However, unlike rapidly urbanizing areas of
Wisconsin (e.g., Green Bay/Fox Valley, Dane County, and the Milwaukee metro areas), the ICE
study area remains healthy in terms of agricultural infrastructure and support services.
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Wetlands: The majority of historic and ongoing wetland losses in the ICE study area have resulted
mostly from farming and conversion of small wetlands which are not protected under local, state, or
federal regulations. Wetland ecosystems are very sensitive to change from disruption of native
ground cover as a result of farming or development activity. Ongoing significant adverse impacts
result from chemical application from farming or lawn care and increased impervious surfaces within
their watershed.



Water quality: Water quality is sensitive to change from disturbing the native ground cover as a result
of farming or development activity and resulting increases in sedimentation. Ongoing significant
adverse impacts also result from chemical application from farming or lawn care and increased
impervious surfaces within their watershed.



Upland habitat: Market forces affect how much land is in development and where it is located, which
is a function of population growth, local plans, and zoning controls. Local plans and zoning rarely
protect these areas. However, in the ICE study area, substantial upland areas are located in the Kettle
Moraine State Forest, which enjoy permanent protection. Once converted to development, upland
habitat will likely never return to undeveloped natural area.



Threatened and endangered species: The three freshwater mussels that may be potentially directly
affected by the Preferred Alternative are likely the most susceptible rare species on the project
corridor. Their response to change is poor as related to draining, encroachment of habitat, loss of
water quality buffers, and water pollution. Fifty-four percent of all mussels in Wisconsin are listed as
rare species. Siltation from all mechanisms, including agriculture and roadway runoff, causes loss of
aquatic bed habitat for these species. Water chemistry through increased fertilizer and agrichemical
use, stormwater runoff, and residential development has also affected these species.
Threatened reptilian species such as the Blanding’s turtle and the Butler’s garter snake are
documented to have stable populations and found to be present in greater extent and density than
previously thought throughout the ICE study area. Many impacts to these species result from
concentrating beneficial habitats and loss of riparian buffers along streams. Natural succession from
the exclusion of fire and reduced forestry management is reducing suitable, open upland habitat
needed for many additional species. Increased runoff results in wetland sedimentation that often
alters and degrades native plant communities, favoring monotypic stands of nuisance or exotic
species not beneficial to these species. Roads have also fragmented habitats and resulted in altered
hydrology and mortality for some species.
Migratory-rare woodland-nesting birds and red-shouldered hawk populations in this part of
Wisconsin are generally considered stable based on the woodland habitat in and near the Kettle
Moraine Forest. Destruction of wintering and breeding habitat through deforestation and rural home
development continue to present a large threat. Other limiting factors include forest fragmentation,
contaminants, loss of key tree species to diseases, cowbird parasitism, and human disturbance.
Invasive shrubs and herbaceous plants could be affecting the long-term ability of forests to
regenerate into conditions suitable for some of these species and is precluding regeneration of large,
mature trees in various woodland communities.
Rare plants are the final listed species of concern. The yellow gentian is a candidate for delisting. It
has proven to be capable of tolerating change and disturbance and has expanded its presence in
suitable habitat types. The snow trillium is a more sensitive listed species in the project. Being a nearclimax species, it has low tolerance for change and stress. Wetland clearing and grading of mature,
wooded riparian habitat may have a further effect on this species. Continued suburban development,
riparian clearing and filling, increased flooding, rural habitat loss and fragmentation from woodland
home sites, invasive shrubs and herbaceous plants, and loss or harvest of large, mature trees in oak
woodlands diminish the habitat for snow trillium.
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Historic and archeological resources: No information is readily available regarding the response to
change and capacity to withstand stress for these resources.



Air quality: Information regarding the response to change and capacity to withstand stress for air
quality is addressed in section 4 of the EIS.



Trails: The two trails in the ICE study area vary in their purpose and character. The Ice Age Trail is
intended to provide access to the kettle moraine formations in a manner that highlights glacial
landforms. To best meet this objective the natural landscape should be as free from development as
possible. Therefore, increasing development diminishes the experience of the resource. The Old
Plank Trail is intended to provide a recreational experience along the route historically linking
Sheboygan to Fond du Lac. For this reason the trail corridor is very close to WIS 23 and adjacent
developed areas. Future development will likely occur near the WIS 23 corridor, however, the study
team notes that such development is not inconsistent with the recreation purpose and character of
this trail.



Environmental justice populations: Environmental justice populations have a lower ability to
respond to change and capacity to withstand stress related to age, income, education, general health,
and access to health care.

Figure 23 summarizes stresses and factors that are affecting resources.
Figure 23: Stresses Affecting Resources
Resource

Stresses and Factors Affecting Resource

Agricultural Land

Development and urbanization
High commodity prices

Wetlands

Urban and agricultural runoff
Point source discharges
Runoff from roads

Water Quality

Urban and agricultural runoff
Stream channelization and erosion
Point source discharges
Runoff from roads

Upland Habitat:

Development and urbanization
High commodity prices encourages land clearing for agriculture

Northern Unit of Kettle Moraine

High land prices decrease ability to acquire remaining tracts of land.

State Forest

Built environment, including road and agricultural runoff, diminish resources
within State Forest.

Niagara Escarpment

Development and urbanization
Wind turbines increase fragmentation of natural resources

Threatened and Endangered

Diminished water quality in streams and wetlands.
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Figure 23: Stresses Affecting Resources
Resource

Stresses and Factors Affecting Resource

Species

Reduction in upland habitat caused by urbanization and agriculture

Historic and Archeological

Property modifications and changes in the surrounding area can diminish

Resources

historic value.
Construction activities can disturb unrecorded archeological sites.

Trails

Funding constraints may prevent trail extensions and enhancements

Environmental Justice

Gentrification can increase housing costs.

Populations

Economic conditions affect employment opportunities.

Population growth, future development, sewer service extensions, transportation and other infrastructure
improvements, and agricultural practices could continue to impact wetlands, water quality, upland habitats,
and wildlife in the ICE study area. Agricultural land may also be lost because of increasing urbanization in the
ICE study area, but rising commodity prices may stem this trend.
The baseline conditions for the purposes of this cumulative effects analysis are predicted based on
information provided by local land use plans, county, regional, and state plans, United State Geological
Survey data, WDNR data, WDOA population data and reports generally described in this cumulative effects
analysis.

Determining the Environmental Consequences
Cause and Effect Relationships
The WIS 23 Build Alternatives will directly affect land uses and resources. Land that will be purchased for
right of way will decrease the amount of cropland, upland habitat, and housing. The WIS 23 Build
Alternatives will also indirectly affect land uses and resources by promoting more efficient and safe travel
between the Fond du Lac metropolitan area and the Sheboygan metropolitan area. As described in the
indirect effect analysis, this project has the potential to accelerate the timing of future development in the
ICE study area. Where access has been restricted and focused by the construction of new interchanges, the
project will also likely focus the location of development.
Additional development in the ICE study area may lead to a loss in agricultural land and will further encroach
on and fragment natural habitats such as wetlands and woodlands. Habitat loss may also threaten rare
sensitive species. Development will also generate additional stormwater runoff, which will impact water
quality in the region and the previously identified rare species.
It should be noted, however, that modest historic employment, population, and general development trends
are expected to continue to be consistent with adopted comprehensive plans and WisDOA population
projections. Expert panelists and the ICE study team concur that the ICE study area and the surrounding
area has historically been and is expected to remain an area of modest growth, in contrast to the northern
portion of Calumet County or the West Bend area.
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Cumulative Impacts of the No Build Alternative
The No Build Alternative would maintain the existing roadway in its current location and configuration. No
improvements would be provided other than routine maintenance.
These notable features were selected based on guidance from the WisDOT’s Guidance for Conducting an
Indirect Effects Analysis as well as a determination by the study team that they were relevant to the analysis.
This information has been compiled and is included in Chapter 2. Information from the inventory was
considered in the preparation of this cumulative effects analysis.
This section describes the estimated magnitude of the cumulative effects of the No Build Alternative based
on input from the expert panel and the study team’s expertise.
Traffic Patterns

Traffic volumes will continue to increase over time as forecasted and as a result of long-term regional
population growth. There will be cumulative impacts on traffic patterns under the No Build Alternative
because of diminishing system safety associated with long-term increased traffic volume and limited capacity.
The ICE study team notes that the proposed US 151 Fond du Lac Bypass project, which would decrease
travel times around the south and east sides of Fond du Lac and ties into WIS 23 at the west end of the
corridor, and the conversion of US 41 to an interstate, may lead to increased regional traffic on WIS 23 due
to reduced travel times.
Environmental Justice Populations

There are no direct impacts to environmental justice populations under the No Build Alternative. In terms of
indirect impacts, the study team determined that concentrations of minority and low-income populations will
not be disproportionately adversely impacted by the No Build Alternative because generally employment and
social services are available in Fond du Lac and Plymouth where such population concentrations occur and
therefore travel on WIS 23 is generally not required. Conversely, concentrations of elderly populations will be
more adversely affected where they are concentrated in the central portion of the ICE study area and need to
travel to the urban areas at the ends of the ICE study area for services.
In terms of cumulative impacts, in the long-term, the percentage of elderly populations is projected to
increase in the coming decades based on data from the Wisconsin Department of Administration
Demographic Services. The lack of improvements under the No Build Alternative will not address safety
problems currently found in the corridor. This safety issue may disproportionately impact elderly residents
and drivers who are more at risk where safety problems exist. As a result, these safely problems under the
No Build Alternative are likely to slightly adversely impact a larger percentage of the population within the
ICE study area as well as a larger percentage of drivers traveling on WIS 23 in the future.
Other cumulative effects of the No Build Alternative will be minimal and may include:


Need for additional public and non-motorized vehicle transportation. The availability of public and non-motorized
vehicle transportation options (i.e. sidewalks, bike lanes, paths, and trails) varies throughout the study
area, with metro areas having a greater abundance of such options. As new development occurs,
additional transportation options may be needed to provide multiple transportation options beyond the
single occupancy vehicle. Transportation options will be helpful for all individuals in the ICE study area
to reach new employment destinations.



Need for safe, affordable housing in vicinity of employment destinations. The need for new, safe, affordable housing
will likely continue. In Fond du Lac and Plymouth, higher density housing is planned near locations
planned for employment. Future development of these areas may fill the need to provide affordable
housing in the ICE study area.
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General Development Pattern

The ICE study area has experienced modest change in land use patterns in the past two decades. The majority
of the ICE study area is rural and much of it remains in agricultural use. Over the years, some unsewered
residential development has occurred in most of the towns in the study area. Most concentrated development
has occurred within and around cities and villages located in the study area—primarily in the cities of Fond
du Lac and Plymouth, and to a much lesser extent the village of Mount Calvary, Glenbeulah, and St. Cloud.
Some industrial development has occurred in the cities of Fond du Lac and Plymouth and some highwayoriented commercial development is very sparsely scattered along the WIS 23 corridor.
As indicated in Chapters 2 and 3, under the No Build Alternative, future land development within the ICE
study area will most likely occur in the locations planned for in adopted comprehensive plans. The ICE study
ream believes cumulative effects to development under the No Build Alternative will be minimal based on no
changes to WIS 23, the continuation of steady long-term trends for modest development, lack of major
regional transportation improvements and other large scale development projects, and the continued longterm economic viability of agricultural activities which reduces the likelihood of land conversion for other
development.
Farmland

Population growth and past development decisions have led to incremental loss of farmland in the ICE study
area. As indicated in Chapter 3, the incremental loss of farmland in the ICE study area over the long-term is a
possible indirect effect under the No Build Alternative. As expressed by the expert panelists and indicated in
local land use plans, this trend will continue. As the economy makes a recovery, other factors that will lead to
a loss of farmland include modest exurban residential development and the aging agricultural workforce.
According to the US Agricultural Census, Fond du Lac and Sheboygan counties lost 8,985 acres of farmland
between 2002 and 2007. The amount of agricultural land required for the WIS 23 Preferred Build Alternative
represents 2.5 percent of this 5-year loss.
However, local land use plans and zoning and farmland preservation policies indicate a strong desire by most
communities in the study area to preserve agricultural lands by directing development to areas adjacent to
cities and villages where it can be served by sewer and water and generally be developed at higher densities,
thereby reducing the acreage needed to accommodate development. The cumulative effect on farmland under
the No Build Alternative will be minimal based on modest long-term development trends and the continued
long-term economic viability of agricultural activities, which reduces the likelihood of land conversion for
other development.
Wetlands

Wetlands are scattered throughout the area with large concentrations primarily located in the towns of Forest,
Marshfield, and Greenbush, which are mostly permanently protected through public ownership. The
incremental filling of wetlands elsewhere has occurred over time as a result of development. The conversion
of wetlands to agricultural uses has also occurred over time. However, a comparison of pre-European
settlement and current land cover data indicates that approximately 98 percent of historic wetlands remain in
the study area due to public acquisition of large wetlands in the Sheboygan Marsh and the Mullet Marsh areas.
As indicated in Chapter 3, there will likely be minimal indirect impacts to wetlands in the study area under the
No Build Alternative. The cumulative effects on wetlands under the No Build Alternative will be minimal
since there are no direct impacts, and because many of the larger concentrations of remaining study area
wetlands are located on state-managed lands or are otherwise subject to state and federal wetland regulations
and are therefore protected from development and actively managed. Impacts would consist mainly of
continued wetland quality effects created by salt and debris from the existing roadway and future
development activity.
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Surface Water and Groundwater

The quality of surface water and groundwater in the study area has been impacted over the years by urban
and agricultural land use practices and pollutants associated with chemical storage, road salt, accidental spills,
leaking underground storage tanks, leaking underground pipes and sewers, animal feed lots, fertilizers, septic
tanks, sewage lagoons, sumps and dry wells, and improperly abandoned wells.
As noted in Chapter 3, overall, indirect impacts to surface water and groundwater are anticipated to be
minimal under the No Build Alternative. However, other future transportation projects in the region and
increases in development may affect water quality and will likely contribute to incremental increases in the
amount of urban runoff that enters and is
distributed throughout the basin due to increased
Figure 24: Emission vs. Speed
impervious surfaces. Alternatively, future public
acquisition or private preservation of natural areas
in the study area may help improve water quality
by keeping lands undeveloped.
The cumulative effect on surface water and
groundwater under the No Build Alternative will
be minimal based on modest development trends,
current economic conditions, and potential
preservation and mitigation activities.
Air Quality

As indicated in Chapter 3, reduction in air quality
is a potential indirect impact under the No Build
Alternative as a result of increased traffic volume
and congestion on the WIS 23 corridor. As
described in Chapter 2, Sheboygan County is an
EPA designated nonattainment area for the 8hour NAAQS for ozone. However, according to
the 8-Hour Ozone Redesignation Request and
Maintenance Plan report, WDNR has actively
been monitoring and implementing programs
designed to control emissions of volatile organic
compounds (VOCs) and ozone (NOx) which
have contributed to significant air quality
improvements. WDNR commits to continue
monitoring ozone levels in Sheboygan County
indefinitely and has requested attainment status by
EPA. WDNR actions as well as the actions of
other agencies and entities contribute to air quality
impacts, including transportation projects.
The 17 percent (weighted average) WIS 23 traffic
volume increase that is forecast to occur between
2012 and 2035 with the No Build Alternative has
the potential to increase vehicle emissions. That
combined with increases in vehicle miles traveled
throughout Fond du Lac and Sheboygan Counties
may lead to increases in exhaust pollutants that
could be partially offset by technology advances.
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As mentioned previously, NOx and VOC emissions are a precursor to the formation of ozone, and
Sheboygan County is not in attainment for the 8-hour standard for ground-level ozone (Fond du Lac County
is in attainment.) The impact-causing effects of the Build Alternative on these emissions is complicated.
Figure 24 shows emission graphs for VOCs and NOx emissions versus speed. Emission rates vary based on
the speed a vehicle is traveling. US EPA's model for highway vehicle emissions - MOBILE 6.23 - shows how
speed affects emissions rates. VOC and CO emissions rates typically drop as speed increases. NOx emission
rates increase at higher speeds. Emissions rates at all speeds have been falling over time as newer, more
controlled vehicles enter the fleet.4
The No-Build Alternative will have lower traffic volumes and lower travel speeds. Generally this means that
traffic from the No-Build Alternative could produce higher VOC emissions and lower NOx emissions per
each vehicle traveling on the roadway. The 17 percent (weighted average) WIS 23 traffic volume increase
that is forecast to occur between 2012 and 2035 with the No-Build Alternative will increase the number of
vehicles on the roadway, potentially increasing vehicle emissions. That combined with increases in vehicle
miles traveled throughout Fond du Lac and Sheboygan counties may lead to increases in exhaust pollutants
that could be partially offset by technology advances. The projected 2020 daily summer traffic on the
Sheboygan County portion of WIS 23 represents about 2.39 percent of the total vehicle miles traveled (VMT)
in Sheboygan County for a summer day.5
Woodlands and Ecologic Resources

A comparison of pre-European settlement and current land cover data indicates that approximately 55
percent of historic forested lands remain in the study area—a significant portion of this is the Kettle Moraine
State Forest. As described in Chapter 2, WDNR plans to acquire approximately 7,000 acres of new land,
conduct restoration activities, and improve management practices to protect wildlife and enhance recreation.
In addition, WDNR recently partnered with the Hardwood Forestry Fund, a 501(c)(3) foundation that
establishes sustainable forests for future generations. The foundation received a grant in 2011 from the
American Forest’s Global ReLeaf program to plant 20,800 trees on 20 acres of the Kettle Moraine State
Forest – Northern Unit near Plymouth. The planting efforts will aid in reduction of the forest fragmentation,
allowing for more contiguous native hardwood forests. Additional benefits include production of woody
biomass, carbon sequestration, the improvement of habitat for forest interior wildlife species, and the
increased opportunity for forest-based recreational opportunities.
As indicated in Chapter 3, there will likely be modest indirect impacts to woodlands under the No Build
Alternative. Cumulative impacts will be minimal under the No Build Alternative because long-term
development in the region as a result of modest population growth will lead to minimal conversion of
woodlands over time. However, the decisions and actions of state agencies and other environmental
organizations, such as those described above, may contribute to reducing negative impacts to woodlands over
the next 20 years and likely beyond through purchase and permanent protection of lands with woodlands as
called for in plans for the Escarpment and Kettle Moraine.
The Niagara Escarpment Report documents the biodiversity associated with the escarpment and lists
recommended strategies to ensure long-term integrity of this natural feature. However, many areas of the
escarpment continue to see steady population growth and increases in development pressure, including most
recently by the development of wind farms along the ridge. In 2011, the Bay-Lake Regional Planning

US EPA has a new air quality model called MOVES, however air quality modeling for Sheboygan County was
performed using the previous model Mobile 6.2)
4 http://www.fhwa.dot.gov/environment/air_quality/publications/fact_book/page15alt2.cfm
June 2013
5 Based on the Table C-5 in Appendix C, the conformity analysis for the Sheboygan MPO TIP for the 2013 to 2016
Calendar Years.
Only Sheboygan County is referenced because it is not in attainment. Fond du Lac County is in attainment.
3
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Commission prepared a Niagara Escarpment Overlay Zoning Guide to help Wisconsin communities
delineate, develop, implement, and enforce overlay zoning to protect the escarpment.
As indicated in Chapters 2 and 3 there will likely be minimal indirect impacts to the escarpment resulting
from the No Build Alternative. Cumulative impacts to the Escarpment and ecological resources will be
minimal under the No Build Alternative because modest long-term development in the region as a result of
modest population growth will lead to residential development which may disrupt Escarpment features.
However, activities of local communities along the escarpment and state agencies could result in positive
cumulative impacts. For example, efforts to purchase conservation easements and implement overlay zoning
could permanently protect the Escarpment thereby avoiding impacts.
Glacial Features

There are numerous glacial features throughout the study area. One panel member noted that these features
are not currently protected through local regulation. As indicated in Chapter 3, there will likely be minimal
indirect impacts to glacial features resulting from the No Build Alternative due to lack of protection (e.g.,
overlay zoning) and modest amounts of new development. These impacts would be reduced if the WDNR
implements its plans to acquire 7,000 of new land around the Kettle Moraine State Forest. Cumulative effects
to glacial features under the No Build Alternative will be minimal based on no changes to WIS 23, lack of
other major regional transportation improvements, and the continuation of steady long-term trends for
modest development which is the main threat to disruption of glacial features.
Threatened and Endangered Species

As described in Chapter 2, the following threatened species exist in the study area: Slippershell Mussel, Ellipse
Mussel, Butler’s garter snake, and the Blanding’s turtle. It is difficult to estimate the pre-settlement
populations of threatened and endangered species except by gauging changes in their habitat. The current
amount of Wisconsin waters acreages and stream threads is comparable to the amount that existing in presettlement conditions; however, the water quality has diminished, which has likely resulted in decreased
mussel populations. The current forested acres in the state and the study area has also declined since presettlement conditions, which may contribute to fragmentation and reduced quality of wildlife habitat,
including that of the garter snake and turtles. Similarly, wooded species and the introduction of
exotic/invasive species into open canopy wetlands and grasslands has decreased suitable habitat for wildlife.
As indicated in Chapter 3, there will likely be minimal indirect impacts to threatened and endangered species
under the No Build Alternative. Similarly, there may be minimal cumulative impacts under the No Build
Alternative given the modest regional population growth and related development pressure on habitat areas
(e.g. woodland and wetlands), lack of other major regional transportation improvements, and no direct
impacts associated with highway construction.
Historic and Archaeological Resources

The most noteworthy historic site in the study area is the Wade House. As described in Chapter 3, existing
safety issues and traffic congestion will continue under the No Build Alternative. There may be cumulative
impacts on the Wade House historic site including a minor reduction in the number of visitors. There will be
limited cumulative impacts on other historic resources under the No Build Alternative since there are no
directed and minimal indirect impacts.
Archaeological resources are protected from disturbance by state and federal regulations; therefore indirect
and cumulative impacts associated with the No Build Alternative are anticipated to be negligible, if any.
Trails

State, county, and local governments and other organizations in the study area continually plan for the
acquisition and development of new trails, as described in Chapter 2. As described in Chapter 3, the potential
indirect impacts to trails include delay of extension of the Old Plank Road Trail west to Fond du Lac and
delay of construction of underpass for safe passage across WIS 23 for the Ice Age Trail and snowmobiles. In
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terms of cumulative impacts, as traffic congestion and trail usership increases over time, the presence of
unsolved safety concerns and gap in the Old Plank Road trail network resulting from the No Build
Alternative will become more problematic.
Community Character

The existing character in the study area is both urban and rural, depending on the location along the corridor.
Farmland and unique natural features, such as the Niagara Escarpment, Kettle Moraine State Forest, and the
many glacial features in the study area help to define rural areas. As indicated in Chapter 3, the No Build
Alternative is expected to have minimal indirect impacts in the study area.
There will be modest cumulative impacts on community character under the No Build Alternative because
the development activities that cause impacts will be modest and related to local government planning and
zoning decisions and general economic conditions. In general, as small town and rural areas experience
development, their community character is threatened by both the amount and ubiquitous suburban nature of
new development. Area communities currently do not strongly address community character in their adopted
plans or in their development regulations. Rural communities that have these regulations in place generally
have protected small town and rural character more successfully.

Cumulative Impacts of the Build Alternative
The Build Alternative would expand the WIS 23 corridor from Plymouth to Fond du Lac to a 4-lane divided
highway on the existing alignment. The following is a detailed analysis of the cumulative impacts of the Build
Alternative compared to the baseline conditions described under the No Build Alternative on traffic patterns,
development, and resources.
These notable features were selected based on guidance from the WisDOT’s Guidance for Conducting an
Indirect Effects Analysis as well as a determination by the study team that they were relevant to the analysis.
This information has been compiled and is included in Chapter 2. Information from the inventory was
considered in the preparation of this cumulative effects analysis.
This section describes the estimated magnitude of the cumulative effects of the Build Alternative based on
input from the expert panel and the study team’s expertise.
Environmental Justice Populations

There are no direct impacts to environmental justice populations under the Build Alternative. Indirect
impacts under the Build Alternative may include access restrictions that are proposed along points in the
corridor, which may make access somewhat less convenient and trips slightly longer for the concentrations of
elderly population in the central part of the ICE study area in the towns of Marshfield and Forest and the
villages of Mount Calvary and St. Cloud. However, such access restrictions are likely to be offset by reduced
highway congestion and safer conditions under the Built Alternative.
In terms of cumulative impacts, in the long-term, the percentage of elderly populations is projected to
increase in the coming decades based on data from the Wisconsin Department of Administration
Demographic Services. The improvements under the Build Alternative will address safety problems currently
found in the corridor and thus correct a problem, which disproportionately impacts elderly residents and
drivers who are more at risk where safety problems exist. Other cumulative effects of the Build Alternative
will be modest and may include:


Need for additional public and non-motorized vehicle transportation. The availability of public and non-motorized
vehicle transportation options (i.e. sidewalks, bike lanes, paths, and trails) varies throughout the study
area, with metro areas having a greater abundance of such options. As new development occurs,
additional transportation options may be needed to provide multiple transportation options beyond the
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single occupancy vehicle. Transportation options will be helpful for all individuals in the ICE study area
to reach new employment destinations.


Need for safe, affordable housing in vicinity of employment destinations. Similarly, as modest new employment
related growth occurs as a result of the Build Alternative, the need for new, safe, affordable housing will
likely occur. In Fond du Lac and Plymouth, higher density housing is planned near locations planned for
employment. Future development of these areas may fill the need to provide affordable housing in the
ICE study area.

Traffic Patterns

Expansion of WIS 23 to 4-travel lanes from Fond du Lac to Plymouth would increase overall system
capacity, improve safety, and reduce regional travel time. Travel forecasts indicate that a 4-lane expansion
would increase daily traffic by 15 to 24 percent, depending on the segment over the No Build Alternative. It
is anticipated that these system improvements will decrease accident rates and simplify commutes which may
result in positive economic impacts—simpler commutes may promote residential growth in the study area
and access and visibility to a 4-lane highway may encourage businesses to locate along or in the vicinity of the
WIS 23 corridor. In addition, the Build Alternative will facilitate easier east-west movement across the eastcentral portion of the state. The ICE study team notes that the proposed US 151 Fond du Lac Bypass
project, which would decrease travel times around the south and east sides of Fond du Lac and ties into WIS
23 at the west end of the corridor, and the potential future conversion of US 41 to an interstate, may lead to
increased regional traffic on WIS 23 due to reduced travel times. There will be positive impacts on traffic
patterns under the Build Alternative due to more efficient and safe travel between the Fond du Lac
metropolitan area and the Sheboygan metropolitan area.
General Development Pattern

Future land development in the study area will generally follow adopted comprehensive plans. As described in
Chapter 3, the Build Alternative has the potential to concentrate development at access points and accelerate
the pace of future development in the study area. In general, the expert panel and the ICE study team agreed
that the main indirect effect of the Build Alternative is creation of a modest demand for more development,
primarily located at the ends of the study area.
The panelists generally agreed that long-term economic conditions and local government planning and zoning
policies, combined with the access control elements of the Build Alternative, would strongly influence the
location of development. However, the panelists also agreed that long-term economic conditions and local
policies are more influential on the amount and type of development than the improvements associated with the
Build Alternative. While certain areas have been planned and zoned for development in the study area, access
to urban services, local government planning and zoning decisions, and general economic conditions will
ultimately drive the pace, location, and intensity of future development.
In terms of cumulative impacts, there may be slightly increased amount and pace of development under the
Build Alternative based on development trends and economic conditions.
The ICE study ream believes there will generally be slightly increased cumulative effects to development
under the Build Alternative compared to the No Build Alternative. These effects will be based on improved
transportation connections between Fond du Lac and Sheboygan moderated by the continuation of steady
long-term trends for modest development, lack of numerous major regional transportation improvements
and large scale development projects, and the continued long-term economic viability of agricultural activities
which reduces the likelihood of land conversion for other development. However, a particular locationspecific impact can be identified. Specifically, the US 151 Fond du Lac Bypass project in combination with
improvements proposed to WIS 23 under the Build Alternative will likely result in additional and faster
commercial development around the US 151/WIS 23 interchange and surrounding areas. Such additional
commercial development will likely result in additional employment and associated residential development.
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This residential development is likely to be a combination of both nearby urban housing and more scattered
rural residential housing. In all instances, such induced development will likely be consistent with adopted
comprehensive plans. The ICE study team believes that the Build Alternative will not induce significant
regional development because the proposed improvements are part of a long-established highway rather than
a new corridor. Within the region similar impacts have been observed along US 151, US 41, and I-43.
Farmland

Population growth and past development decisions have led the incremental loss of farmland in the study
area. The construction of the Build Alternative would directly require 227 acres of farmland. According to the
US Agricultural Census, Fond du Lac and Sheboygan counties lot 8,985 acres of farmland between 2002 and
2007. The amount of agricultural land required for the WIS 23 Preferred Build Alternative represents 2.5
percent of this total. Also, as indicated in Chapter 3, expert panelists agreed that the Build Alternative will
likely slightly accelerate the conversion of farmland in areas planned for future development, and an overall
increase in urbanization may increase development pressure in rural areas.
As mentioned earlier, land development has been slow in recent years due to the slow economy; therefore,
the degree to which land development is accelerated as a result of the highway expansion may be negligible
until the economy makes a full recovery. In terms of cumulative impacts, when the economy makes a
recovery, other factors that will contribute to slightly increased levels of farmland conversion include regional
exurban residential development, commodity prices, and the aging agricultural workforce. Local government
planning and zoning decisions and general economic conditions will influence the impacts.
Wetland

Wetlands are scattered throughout the area with large concentrations primarily located in the towns of Forest,
Marshfield, and Greenbush, which are mostly permanently protected through public ownership.
The construction of the Build Alternative will directly require 48.1 acres of wetlands. According to WDNR
records using aerial photography, there are about 109,600 acres of wetlands in Fond du Lac and Sheboygan
Counties. Wetlands filled by the Build Alternative will be mitigated at a wetland mitigation bank site near the
corridor. Also, as indicated in Chapter 3, panelists indicated that additional impervious surfaces associated
with the roadway expansion and new development will increase stormwater runoff and reduce the quality and
ecological integrity of wetland areas, including wetlands of regional significance.
In terms of cumulative impacts to wetlands, incremental filling of wetlands in the region has occurred over
time as a result of development. The conversion of wetlands to agricultural uses has also occurred over time.
However, a comparison of pre-European settlement and current land cover data indicates that approximately
98 percent of historic wetlands remain in the study area. The cumulative effects on wetlands under the Build
Alternative will be slightly increased compared to the No Build Alternative based on slightly increased
regional development pressure and other regional transportation projects. Impacts would consist mainly of
continued water quality effects created by salt and debris from the existing roadway and slightly increased
impervious surfaces.
Surface Water and Groundwater

The construction of the Build Alternative will add more than 90 acres of impervious surface. Also, as noted
in Chapter 3, expert panelists and the ICE study team indicated that increased stormwater runoff and land
development under the Build Alternative may impact soils for groundwater recharge and may alter surface
water levels, particularly after periods of heavy rain and/or snow melt. However, panelists indicated the
degree of these impacts to be minimal; this may be because the Build Alternative would be constructed onalignment rather than establishing a new route. Over time, the increased traffic and development under the
Build Alternative will likely contribute to incremental increases in the amount of urban runoff that enters and
is distributed throughout the Sheboygan River basin. As indicated in Chapter 2, Lake Winnebago and De
Neveu Creek are designated as Section 303(d) water resources; they may be at a higher risk for impacts.
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One member of the expert panel indicated that the marshes in the study area receive much of the runoff in
this corridor. There will be an increased impact to the marshes in the study area under the Build Alternative
due to increased impervious surface area and new development. The WisDOT project manager indicated that
best management practices will be employed during construction of the highway to minimize erosion and
runoff.
The quality of surface water and groundwater in the study area has been impacted over the years by urban
and agricultural land use practices and pollutants associated with chemical storage, road salt, accidental spills,
leaking underground storage tanks, leaking underground pipes and sewers, animal feed lots, fertilizers, septic
tanks, sewage lagoons, sumps and dry wells, and improperly abandoned wells.
There may be slightly increased cumulative impacts on surface water and groundwater under the Build
Alternative compared to the No Build Alternative due to increased impervious surface from this and other
regional transportation projects, slightly increased regional development pressure, and other impacts
described above.
Air Quality

As indicated in Chapter 3, reduction in air quality is a potential indirect impact under the No Build
Alternative as a result of increased traffic volume and congestion on the WIS 23 corridor. As described in
Chapter 2, Sheboygan County is an EPA designated nonattainment area for the 8-hour NAAQS for ozone.
However, according to the 8-Hour Ozone Redesignation Request and Maintenance Plan report, WDNR has
actively been monitoring and implementing programs designed to control emissions of volatile organic
compounds (VOCs) and ozone (NOx) which have contributed to significant air quality improvements.
WDNR commits to continue monitoring ozone levels in Sheboygan County indefinitely and has requested
attainment status by EPA. WDNR actions as well as the actions of other agencies and entities contribute to
air quality impacts, including transportation projects.
The Build Alternative will lead to 2035 daily traffic volumes that are 17 percent (weighted average) higher
than what would normally occur with the No Build alternative. The emissions associated with these higher
traffic volumes, combined with other human activities such as manufacturing, off road vehicles, and other
sources could lead to continued high ozone levels in Sheboygan County.
As mentioned previously, NOx and VOC emissions are a precursor to the formation of ozone, and
Sheboygan County is not in attainment for the 8-hour standard for ground-level ozone (Fond du Lac County
is in attainment.) The impact-causing effects of the Build Alternative on these emissions is complicated.
Figure 24 shows emission graphs for VOCs and NOx emissions versus speed. Emission rates vary based on
the speed a vehicle is traveling. US EPA's model for highway vehicle emissions - MOBILE 6.26 - shows how
speed affects emissions rates. VOC and CO emissions rates typically drop as speed increases. NOx emission
rates increase at higher speeds. Emissions rates at all speeds have been falling over time as newer, more
controlled vehicles enter the fleet.7
The Preferred Build Alternative will have higher traffic volumes and higher travel speeds. Generally this
means that traffic from the Preferred Build Alternative could produce marginally lower VOC emissions and
higher NOx emissions. Additionally, the projected 2035 daily traffic volumes are 17 percent (weighted
average) higher than what would normally occur with the No-Build alternative. The projected 2020 daily
summer traffic on the Sheboygan County portion of WIS 23 represents about 2.52 percent of the total
vehicle miles traveled in Sheboygan County for a summer day. With the Preferred Build Alternative, WIS 23
has 0.13 percent more VMT contribution to the total county VMT. The emissions associated with these
higher traffic volumes
US EPA has a new air quality model called MOVES, however air quality modeling for Sheboygan County was
performed using the previous model Mobile 6.2)
7 http://www.fhwa.dot.gov/environment/air_quality/publications/fact_book/page15alt2.cfm June 2013
6
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combined with other human activities such as manufacturing, off-road vehicles, and other sources emit
VOCs and NOx that contribute to ground-level ozone levels in Sheboygan County.
As mentioned, Sheboygan County is not in attainment for the 8-hour standard for ground-level ozone as part
of the NAAQS. Federal law requires that states prepare implementation plans for air quality (SIP) to identify
how the NAAQS in the nonattainment area will ultimately be met. In Wisconsin, this is the responsibility of
the WDNR. The attainment demonstration included in the SIP takes into account many emission source
sectors. The Sheboygan Area Metropolitan Planning Agency becomes involved in the mobile source sector
where the SIP provides emissions budgets for target future years. Transportation planning models produce
estimates of mobile source emissions. Federal law requires that in nonattainment areas the planning agencies
demonstrate that the mobile source emissions resulting from the modeling for transportation system activity
in those target years “conform” to the budgets included in Wisconsin’s SIP. The Sheboygan Area
Metropolitan Planning Organization prepares a conformity analysis for ozone for its long range
transportation plan as well as its transportation improvement program. The most recent conformity analysis
is contained in Appendix C of the Sheboygan MPO TIP for Calendar Years 2013 to 2016. The expansion of
WIS 23 to 4 lanes is part of the assumptions of the conformity analysis and is discussed on pages C-5 and C19. As for VOC emissions, the conformity plan states the following:
Table C.6 presents the attendant volatile organic compound emissions. The forecasts are presented for the
years 2015, 2020, 2030 and 2035 for all of Sheboygan County. In addition, Table C.6 presents the 2012
and 2020 motor vehicle emissions budgets for volatile organic compounds incorporated in the “8-Hour Ozone
Redesignation Request and Maintenance Plan for the Sheboygan County Subpart-2 Moderate
Nonattainment Area.” The transportation system volatile organic compound emissions under the
transportation system plan and transportation improvement program, when analyzed for all of Sheboygan
County, are less than the motor vehicle emissions budgets for volatile organic compounds included in the “8Hour Ozone Redesignation Request and Maintenance Plan for the Sheboygan County Subpart-2 Moderate
Nonattainment Area,” thus meeting this criterion for consistency.

Note: SATP = Sheboygan Area Transportation Plan
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As for NOx emissions, the conformity plan states the following:
Table C.7 presents the forecast nitrogen oxide emissions. The forecasts are presented for the years 2015,
2020, 2030 and 2035 for all of Sheboygan County. In addition, Table C.7 presents the 2012 and 2020
motor vehicle emissions budgets for nitrogen oxides incorporated in the “8-Hour Ozone Redesignation
Request and Maintenance Plan for the Sheboygan County Subpart-2 Moderate Nonattainment Area.” The
transportation system nitrogen oxide emissions under the transportation system plan and transportation
improvement program, when analyzed for all of Sheboygan County, are less than the motor vehicle emissions
budgets for nitrogen oxides included in the “8-Hour Ozone Redesignation Request and Maintenance Plan
for the Sheboygan County Subpart-2 Moderate Nonattainment Area,” thus meeting this criterion for
consistency. It should be noted that some NOx cutpoints were relaxed in the state’s inspection and
maintenance program in April 2006, resulting in small increases in NOx emissions. This analysis assumes
the same VMT and socioeconomic growth rates over the planning period as those which were assumed in the
test for volatile organic compounds.

Therefore, while the Preferred Build Alternative is projected to produce more vehicle miles traveled, it
represents a very modest increase in the overall VMT for Sheboygan County (0.13 percent in 2020). The
conformity analysis indicates the Sheboygan Area Transportation Plan is consistent with the SIP for Air
Quality even with the expansion of WIS 23 to 4 lanes. Therefore while the Preferred Build Alternative could
have more VOC and NOx emissions than the No-Build Alternative, the conformity analysis indicates the
Sheboygan Area Transportation Plan is consistent with the SIP emission budgets set forth to bring the county
back into attainment.
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Woodlands and Ecological Resources

A comparison of pre-European settlement and current land cover data indicates that approximately 55
percent of historic forested lands remain in the study area—a significant portion of this is the Kettle Moraine
State Forest. As described in Chapter 2, WDNR and other groups intend to continue to permanently preserve
woodlands and other ecological resource areas through acquisition.
The construction of the Build Alternative will require 53 acres of woodlands and uplands. According to their
respective regional planning commissions, Fond du Lac County has 58,700 acres of woodlands and
Sheboygan County has 103,500 acres of woodlands, which is a subset of upland habitat. The Build
Alternative upland requirements represent less than 1 percent of this total. Figure 20 illustrates recent
residential building permits issued for Fond du Lac and Sheboygan counties and shows between 150 and 650
building permits were issued per year between 2006 and 2011. This provides a gauge of development
pressures on upland habitat.
Also, as indicated in Chapter 3, expert panel members and the ICE study team generally agreed that there will
be modest impact to woodlands, the Escarpment, and other resources areas of ecological significance under
the Build Alternative. Such development, particularly residential, could occur in woodlands or alter woodland
and wildlife habitat areas. There will be slightly increased cumulative impacts to woodlands and other
ecological resources due to direct and indirect impacts from regional growth and other transportation
projects. In addition, other impacts include increasing commodity prices that may lead some farmers to clear
woodlands for farm fields. Panelists also indicated that invasive species, such as phragmites, spread rapidly
along highway corridors, which is another possible impact of the Build Alternative.
Glacial Features

There are numerous glacial features throughout the study area. One panel member noted that these features
are not currently protected through local regulation. As indicated in Chapter 3 there may be some indirect
impacts to glacial features resulting from the Build Alternative due to lack of protection (e.g., overlay zoning)
and modest amounts of new development. These impacts would be reduced if the WDNR implements its
plans to acquire 7,000 of new land around the Kettle Moraine State Forest.
There will be slightly increased cumulative impacts to glacial features under the Build Alternative compared to
the No Build Alternative due to direct and indirect impacts from impacts from regional rural residential
growth and other transportation projects.
Threatened and Endangered Species

As described under the No Build Alternative, water pollution and diminished habitat since pre-European
settlement has impacted wildlife and resulted in threatened and endangered species in the study area. Federal
and state laws now protect threatened and endangered species from direct killing, taking, or other activities
that may be detrimental to the species.
The Build Alternative’s direct acquisition of 424 acres will reduce habitat. As noted in Chapter 3, indirect
impacts associated with expansion of the WIS 23 corridor may include additional reduction and degradation
of habitat from development, which could further threaten or potentially cause the displacement or loss of
these threatened species. There will be slightly increased cumulative impacts to threatened and endangered
species due to direct and indirect impacts from regional growth and other transportation projects. Other land
use decisions in the region may have similar cumulative impacts.
It is difficult to estimate the presettlement populations of these rare species except by gauging changes in
their potential habitat. The current amount of Wisconsin water acreages and stream threads is comparable to
the amount that existed in presettlement conditions, but the water quality has diminished, likely resulting in
decreased mussel populations. For the Butler’s garter snake and the Blanding’s turtle, it is also difficult to
estimate the presettlement populations except by gauging changes in their potential habitat. Currently there
are fewer forests in Wisconsin, potentially increasing their habitat, yet the quantity of quality aquatic habitat
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has been reduced and habitat fragmentation has occurred. Similarly, woody species and exotic/evasive
expansion into open canopy wetlands and grasslands has decreased the amount of suitable habitat for these
two species.
Historic and Archaeological Resources

The most noteworthy historic site in the study area is the Wade House. As described in Chapter 2, an FEIS
was prepared in 2011 to construct additional improvements within the site. Such improvements would
correspond with potential expansion of WIS 23 to 4-lanes. As indicated in Chapter 3, the Wade House would
be positively impacted by indirect effects associated with the Build Alternative, such as increased safety,
improved access and visibility, and extension of the Old Plank Road Trail to Fond du Lac. Potential
cumulative impacts associated with the Build Alternative could be an increase in tourism to the Wade House,
via both WIS 23 and the Old Plank Road Trail, through increased mobility and multi-modal accessibility to
the Old Wade House State Park. These could help increase the number of visitors per year, an indirect effect.
This contributes to a possible cumulative effect of increased tourism when combined with actions being
taken by the Old Wade House State Park to increase visitors.
As for direct effects of the Preferred Build Alternative, the proposal will not affect St. Mary’s Springs
Academy (eligible for the NRHP) nor will it adversely affect the Old Wade House State Park. Data recovery
will be performed at the Sippel archaeological site, which will be affected by the Preferred Build Alternative.
So the direct effects of the Preferred Build Alternative will have a modest contribution to cumulative effects
to historic resources.
Other actions that could affect historic and archeological sites include the redevelopment and/or razing of
existing buildings with historic significance. Also, residential and commercial development activities that alter
the landscape could adversely affect unknown archeological resources. The number of historic resources
within Fond du Lac and Sheboygan Counties is briefly discussed in Chapter 2 and includes 4,119 historic
listings for Fond du Lac County and 2,664 historic listings for Sheboygan County on Wisconsin’s
Architecture and Historic Inventory. The direct effects of WIS 23 improvements, combined possible
redevelopment and development impacts, could create a cumulative impact to historic resources. However,
this impact is anticipated to be modest when compared to the direct effects of Build Alternative. The
reasoning behind characterizing the effects as modest is that the WIS 23 Build Alternative will disturb about
430 acres of new right of way and will have an adverse effect on only one archaeological site eligible for the
NRHP, and that is being mitigated. If increased mobility associated with the Build Alternative induced an
additional 100 new residences in the ICE study area in the future in which each home disturbed 0.25 acres,
that results in just 25 acres of ground disturbance, or 6 percent of the WIS 23 direct effect. While this analysis
assumes a uniform distribution of archaeological sites, which in reality does not occur, it does provide an
order of magnitude estimate.
Trails

State, county, and local governments in the study area continually plan for the acquisition and development of
new trails, as described in Chapter 2. Other agencies, such as the Niagara Escarpment Network, also work
towards these goals. As described in Chapter 3, the potential indirect impacts to trails include extension of the
Old Plank Road Trail to Fond du Lac; safety improvements for existing trails that cross WIS 23; possible
economic benefits resulting from increased trail use and park attendance; and lands not under protective
ownership may be at heightened risk for future non-park or trail development. Other trail improvements in
the region include the Wild Goose-Prairie Connector, the Mascoutin Valley Trail Extension, and Union
Pacific Trail Conversion. Adding the cumulative effect on trails and non-motorized travel are the provisions
contained in Wisconsin Administrative Code Trans 75, which requires bicycle and pedestrian facilities on
highway projects unless the project qualifies for an exception.
These factors, taken with the plans to develop new trails, may result in the following cumulative impacts
under the Build Alternative: improved local and regional trail network connecting to trails beyond county
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boundaries; increased usership of recreational trails (including Old Plank Road Trail) for transportation
purposes; and public health benefits associated with trail activity.
Community Character

As mentioned under the No Build Alternative, the existing community character in the study area is defined
by urban areas, agricultural lands, and unique natural features. As indicated in Chapter 3, the Build Alternative
may cause indirect impacts in the study area. Cumulative impacts to community character will ultimately be
dependent upon local government regulation and quality of development.
Due to the tendency of access limitations to concentrate new development at new interchanges, and between
such interchanges and nearby urban centers (i.e., strip development), rather than the historic pattern of
relatively dispersed development, the adverse cumulative effects of the Build Alternative on small town and
rural community character is likely to be stronger than under the No Build Alternative. This loss of rural
character will likely occur at County UU, County W (north), and County G. The hamlet character of
Greenbush is likely to be affected, as is the County A corridor between WIS 23 and the village of Glenbeulah.
In general, as small town and rural areas experience development, their community character is threatened by
both the amount and ubiquitous suburban nature of new development. Area communities currently do not
strongly address community character in their adopted plans or in their development regulations. Rural
communities, which have these regulations in place, generally have protected small town and rural character
more successfully.
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CHAPTER 5: ACTIVITIES TO AVOID, MINIMIZE, OR MITIGATE
EFFECTS
This chapter identifies the efforts taken during the NEPA project development process to avoid, minimize,
and mitigate project impacts to the human and natural environment. The analysis in Chapters 3 and 4 indicate
the predominant indirect effect from the Preferred Alternative is the potential increased pace of development
that could occur outside the urban centers as a result of improved safety and increased mobility on WIS 23.
Since most of the sensitive resources in the ICE study area are located in nonurban areas, the consequence of
the rural development indirect effects include adverse impacts on agricultural land, water quality, and upland
habitat, which are not protected to the same extent as wetlands. Recent population projections, however,
indicate this effect may be dampened.
The WIS 23 Preferred Alternative will also contribute to the cumulative effect on resources, with other
contributors being past, present, and future actions by other entities. The predominant contribution to
cumulative effects from the WIS 23 Preferred Alternative includes loss of farmland, loss of uplands,
degradation of water quality, and a small degradation air quality.
NEPA does not specifically require substantive mitigation for project impacts; direct, indirect, or
cumulative. The CEQ regulations require that the environmental impacts statement include consideration and
discussion of possible mitigation for project impacts (40 CFR §§ 1502.14((f), 1502.16(e-h), 1505.2(c),
1508.25(b)(3)). 8
Questions 19a. and 19b. of the CEQ 40 Questions and Answers provide additional guidance on mitigation to be
addressed and documented in a NEPA document.
“The mitigation measures discussed in an EIS must cover the range of impacts of the proposal.
The measures must include such things as design alternatives that would decrease pollution
emissions, construction impacts, aesthetic intrusion, as well as relocation assistance, possible land
use controls that could be enacted, and other possible efforts.”
“All relevant, reasonable mitigation measures that could improve the project are to be identified,
even if they are outside the jurisdiction of the lead agency or the cooperating agencies, and thus
would not be committed to as part of the RODs of these agencies. This will serve to alert agencies
or officials who can implement these extra measures, and will encourage them to do so. To ensure
that environmental effects of a proposed action are fairly assessed, the probability of the mitigation
measures being implemented must also be discussed. Thus the EIS and the Record Of Decision
should indicate the likelihood that such measures will be adopted or enforced by the responsible
agencies.”
Provisions regarding FHWA’s legal responsibility and authority for mitigating project impacts are found in
FHWA’s Environmental regulations Section 771.105(d):
“Measures necessary to mitigate adverse impacts will be incorporated into the action and are eligible for
Federal funding when the Administration determines that:
1. The impacts for which the mitigation is proposed actually result from the Administration action; and
2. The proposed mitigation represents a reasonable public expenditure after considering the impacts of
the action and the benefits of the proposed mitigation measures. In making this determination, the

8

http://www.environment.fhwa.dot.gov/projdev/qaimpact.asp June 2013
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Administration will consider, among other factors, the extent to which the proposed measures would
assist in complying with a Federal statute, Executive Order, or Administration regulation or policy."
It is important that we understand how mitigation is defined in the NEPA process. Replacement or
compensation is the last of a sequence of considerations that constitute the overall mitigation expectation of
the CEQ regulations (40 CFR § 1508.20). Mitigation includes avoidance and minimization of project impacts
first. This hierarchy is often referred to as “sequencing” and means that impact avoidance and minimization
measures should be considered early and as an integral component of the alternatives development and
analysis process. Replacement or compensation for impacts are intended primarily to deal with residual
impacts that cannot be avoided or minimized.
The following paragraphs summarize project sequencing as it pertains to all impacts, direct, indirect, and
cumulative. While this report specifically addresses indirect and cumulative effects, direct effects represent
WIS 23’s contribution toward the cumulative effect on a resource and are therefore discussed.

Avoidance Measures
Corridor Selection
In the development, evaluation, and screening of alternative corridors, WisDOT considered both the direct
environmental impacts of the corridor alternatives as well as the indirect and cumulative effects. The
consideration of direct, indirect, and cumulative effects led to the selection of the on-alignment corridor,
Alternative 1, as the Preferred Alternative. The selection of Alternative 1 had the following effects:


It reduced the quantity of direct impacts to farmland, wetlands, and uplands. In doing so, it reduced
the highway improvement’s contribution to cumulative effects. (See Table 4.5-1 of the LS SDEIS.
Alternative 1 requires up to 23 percent less right of way and 42 percent fewer wetland impacts than
some of the off-alignment alternatives.)



It reduced the number of severed farm parcels and the amount of farmland required. Alternative 1
requires up to 57 percent less farmland then some of the off-alignment alternatives. Farm severances
make agriculture less sustainable and can lead to a reduction in farming activities and the conversion
of severed parcels to other land uses (an indirect effect). Alternative 1 had the least amount of farm
severances and cropland required.



It reduced the amount of roadway lane mileage associated with WIS 23 improvements. Selection of
an off-alignment corridor would have increased lane mileage because new bypass lanes would be
constructed in addition to the existing WIS 23 lanes. Alternative 1 would have about a third less
pavement than some off-alignment alternatives. Additional lane mileage has direct environmental
effects, such as degraded water quality, induced traffic, the corresponding air quality impacts, and
severance of natural communities. Selection of Alternative 1 avoided the impacts that would have
occurred with additional lane mileage of the off-alignment alternatives.



It avoided potential residential and commercial development from occurring along an off-alignment
corridor (an indirect effect). This included avoiding the corresponding environmental impacts that
would have been associated with this development.

In addition to the selection of Alternative 1 as the Preferred Alternative, WisDOT also selected the No
Corridor Preservation Option for the US 151/WIS 23 connection. By not preserving lands for a future
system interchange, WisDOT avoided potential indirect effects to properties adjacent to the options. The
avoided indirect effects included decreased marketability of parcels and potentially reduced investment and
reinvestment in affected properties.
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Alignment Refinements
With the selection of Alternative 1 as the Preferred Alternative, several alignment modifications were
incorporated into the alternative to avoid direct impacts, which then decrease the cumulative impact of the
project on area resources. These alignment refinements included shifting the roadway alignment north of the
Old Wade House State Park and south of the Pit Road wetland mitigation site. The Old Plank Road
Extension was brought closer to the WIS 23 highway as it traveled across the Old Wade House State Park to
reduce impacts to wetlands. Slopes were also steepened in wetland areas to reduce impacts. These
refinements decreased wetland impacts, decreasing the cumulative effect of the project on area wetlands.

Preferred Alternative Features
WisDOT seeks to incorporate design components and features into the Preferred Alternative that minimize
the adverse effects of the potential project. Many of these components address direct effects, but they also
have regional influence. The WIS 23 Preferred Project incorporates a 16-mile extension of the Old Plank
Road Trail. This extension enhances the ability of WIS 23 to serve nonmotorized modes of transportation
and offsets potential negative project effects to nonmotorized modes.

Minimization Measures
Impact Minimization
Through the final design process, WisDOT seeks to minimize impacts to adjacent properties and resources.
This minimization reduces the direct impacts of the alternatives, which contribute to the overall cumulative
impacts on particular resources. Between the publishing of the 2010 FEIS, design refinements have reduced
the amount of impact on some resources, such as cropland which was reduced by 20 acres and
uplands/woodlands which was reduced by 24 acres. Some impact categories have risen since the publishing
of the 2010 FEIS- mostly due to revised boundaries (wetlands) or property owner requests (residential
relocations).

Construction Impact Minimization
WisDOT will seek to minimize construction impacts through the implementation of various measures, which
are described in Section 6 of the LS SDEIS. These measures reduce direct construction impacts, which
consequently reduce the project’s contribution on the cumulative impact on these resources. Measures to
minimize construction impacts include the following:


A transportation management plan (TMP) will provide reasonably convenient access to
residences, businesses, farm parcels, community services, and local roads during construction.



Special provisions to reduce the short-term impacts of construction noise will require that
motorized equipment be operated in compliance with all applicable local, state, and federal laws
and regulations on noise levels permissible within and adjacent to the project construction site.



The special provisions and plan set will include measures to reduce water quality and quantity
impacts occurring through construction. WisDOT through Trans 401, Wisconsin Administrative
Code, and the WisDOT/WDNR Cooperative Agreement will comply with the substantive
requirements of Chapter 147, Wisconsin Statutes, Wisconsin Pollutant Discharge Elimination
System (WPDES) to reduce water quality and hydrology impacts. Precautions will be taken at the
Sheboygan River and Mullet River Creek crossings to preclude erosion and stream siltation.
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To reduce impacts to wildlife, construction work will be scheduled during non-breeding seasons.
Section 4.6 C-7 of this LS SDEIS details commitments being made to reduce impacts to rare
species as coordinated with the WDNR over the winter of 2013.



During construction, impacts to wetlands from erosion and sediment transport will be
minimized or prevented by implementing erosion control best management practices as specified
in the construction contract



For agriculture, reasonable access will be provided to farms. Existing drainage systems (ditches
and tiles) will be kept operational during construction.

Access Management
WisDOT implements access management on roadways and access points along state highways. The
implementation of access management can affect the development potential of properties served by that
project (an indirect effect). In implementing access management, WisDOT seeks not to restrict or impede
existing land uses but seeks to prevent traffic from potential future development from negatively impacting
highway operations. By implementing access restrictions, new development, particularly commercial
development, is less likely to occur near the access restriction. Similarly, by permitting access, development is
able to occur in planned locations and at higher densities. The WIS 23 Preferred Alternative incorporates
access management, which is detailed in Table 2.7-1 of the LS SDEIS for the project. Of the current 42 fullaccess intersections, the Preferred Alternative incorporates 6 cul-de-sacs, 14 right-in/right-out access
restrictions, 10 J-turn access restrictions, and 3 interchanges/jug-handle. While providing sufficient local
access, these access restrictions will have the effect of directing development away from rural intersections
with less access toward intersections with more access.

Mitigation Measures
Direct Impact Mitigation and Corresponding Contribution to Cumulative Impacts
WisDOT is providing mitigation for several types of direct impacts. Mitigating direct impacts reduces or
eliminates the WIS 23 project’s contribution to cumulative impacts of specific resources. Direct impact
mitigation includes:


The mitigation of approximately 48 acres of wetlands being filled through the establishment of
a wetland mitigation bank. (See Section 4.6 C-1 of the LS SDEIS.)



The provision of a grade-separated crossing of WIS 23 for the Ice Age Trail and State
Equestrian Trail. (See Section 5.3 of the LS SDEIS.)



The replacement of 2.2 acres of land required from the Northern Unit of the Kettle Moraine
State Forest with 4.275 acres of land to be transferred to State Forest ownership. (See Section
5.3 of the LS SDEIS.)



The Phase III data recovery at the Sippel Archaeological Site to document the information
from this archaeological resource. (See Section 4.6 B-6 of the LS SDEIS.)
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Avoidance, Minimization, and
Mitigation Measures Outside of
WisDOT’s and FHWA’s Jurisdiction.

Avoidance, Minimization, and Mitigation Measures Outside of WisDOT’s
and FHWA’s Jurisdiction.
Although neither WisDOT nor FHWA has jurisdiction over local land use policy and, or decisions, the
project team has identified several avoidance, minimization, and mitigation measures that may reduce indirect
and cumulative impacts further if implemented by other entities. They are identified here for consideration
by the appropriate outside entities. Policy choices by local governments regarding planning and existing and
future land use regulations can play a large role in either facilitating or minimizing potential indirect effects of
the WIS 23 project. WisDOT can control WIS 23’s direct effects that contribute to the cumulative effect of
other past, present, and future actions on resources. Local jurisdictions through land use policies and
decisions have a greater influence on other actions that contribute to cumulative effects. Land use tools
available to local jurisdictions commonly used to avoid and reduce impacts to resources include the following:


Comprehensive Planning. Wisconsin law requires communities that wish to regulate land adopt a
comprehensive plan to guide local land use decisions. These decisions—for example, the location,
type, quantity and character of development, protection of agricultural lands and natural resources,
local utilities and community facilities, and economic development initiatives—are closely related to
impacts analyzed in this report. Comprehensive plans may be amended from time to time and are
required to undergo a complete update every ten years. In the central and eastern portions of the
corridor, adopted town and village plans are generally designed to protect farmland and limit sprawl.



Zoning. A zoning ordinance and map can be used to determine appropriate locations and other
regulations for specific land uses. For example, zoning land for exclusive agricultural use can help
ensure that it will not be developed for nonagricultural uses until zoning policies have changed or a
rezoning has occurred. Overlay zoning above and beyond state and federal regulations for natural
resource features, such as isolated wetlands, uplands woodlands, shorelands, steep slopes,
drainageways, habitat areas, and historic sites, may also be adopted by local jurisdictions. Modern
zoning ordinances also contain provisions that protect and enhance community character. Within the
ICE study area, preservation of the hamlet character of Greenbush and limiting strip development
along County A between WIS 23 and the village of Glenbeulah could be achieved through modern
zoning. According to state law, zoning ordinances and maps are required to be consistent with the
local comprehensive plan.



Land Division. Land division ordinances must also be consistent with the local comprehensive plan
under state law. These ordinances determine the manner in which land may be divided, design
standards, types of public improvements needed to serve development, access control at time of land
division, and, in conjunction with the zoning ordinance, the development density.



Extraterritorial Jurisdiction. Wisconsin Statutes specifically allow cities and villages to prepare plans
for and to regulate land divisions within their extraterritorial jurisdictions in unincorporated
(township) areas. Such extraterritorial powers can help reduce development in agricultural areas and
can help ensure that that when development does occur, it can be developed in a manner consistent
with local zoning and the comprehensive plan.



Official Mapping. Official mapping is a plan implementation tool authorized under Wisconsin
Statutes for adoption as an ordinance by cities, villages, and towns. These maps may be used to show
alignments of future roads, expanded rights-of-way for existing roads, and other planned public
facilities, such as parks and trails. When land development is proposed in an area with a planned
facility as depicted on the official map, the municipality may obtain or reserve land for that future
facility through public dedication, public purchase, or reservation for future purchase.
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Monitoring and Evaluation of Direct,
Indirect, and Cumulative Effects



Conservation Easements. Purchase of agricultural or conservation easements to prohibit
development are voluntary and allow the landowner to be compensated for limiting the development
potential of the land. Conservation easements are permanent and are carried over to subsequent
landowners when the property is sold. This tool is particularly effective for resources that have a
limited area that is definitively mapped. Within the ICE study area, this tool may be well suited to
preserve the Niagara Escarpment.



Urban Service Area. In Wisconsin, urban service area boundaries around municipalities may be
legally extended (e.g., public sewer and water). Urban service areas are useful in managing the
location and timing of urban and suburban growth.



Tax Increment Financing (TIF). Communities may utilize TIF to fund public improvements that
would otherwise not occur without the use of TIF. Local governments may adopt TIF districts to
direct development and redevelopment to specific locations in a community. Typically, these are
compact areas served by public utilities.



Stormwater Best Management Practices. Traditional stormwater management practices attempt to
carry water away from a developed site as quickly as possible after a storm or are designed to hold
water on-site in constructed ponds. Alternatively, stormwater best management practices (BMPs) aim
to control runoff by managing precipitation as close to where it hits the ground as possible, thereby
facilitating infiltration of precipitation into groundwater and evaporation of water back into the
atmosphere. This approach decreases peak stormwater quantities and improves the overall quality of
the stormwater that does enter streams and lakes. The severity of water quality impacts is dependent
on the magnitude and duration of upstream hydrologic events including sediment inputs, flooding,
and land use change. However, these impacts may be minimized through local and county
stormwater ordinances and best management practices.

Monitoring and Evaluation of Direct, Indirect, and Cumulative Effects
Section 6 of the LS SDEIS contains the commitments to mitigation and monitoring regarding effects of the
Preferred Alternative. It includes continued coordination with WDNR regarding threatened and endangered
species, commitments regarding archaeological and historic sites, wetland monitoring, as well as measures to
offset impacts to Section 4(f) properties. WisDOT will work within its jurisdictional limitations to minimize
adverse indirect and cumulative effects. These efforts will be primarily associated with the roadway project
corridor and are primarily limited to the duration of the construction project. Local communities and state
agencies with jurisdiction in the study area will have the ability to monitor and evaluate impacts on land and
resources on a long-term basis. Communities have the ability to approve or not approve development
decisions and can influence the pace of development for years after WIS 23 improvements are completed.
Other agencies with federal authority, such as the US EPA and US Army Corps of Engineers, also have the
authority to monitor impacts to natural resources such as floodplains, wetlands, and water quality.
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Map 13: Build Alternative
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Map 14: Build Alternative
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Notes:
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Notes:
There were no resource impacts identifed.
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Roger Rortvedt, Town of Plymouth
Michael Limberg, Town of Greenbush
Dan Weidert, Eastern FDL & Sheboygan
Counties/DNR Wildlife Management
Vickie Hall, Glacial Lakes Conservancy
Kevin Struck, UW-Extension Sheboygan
County
Peter Nauth, DATCP
Harold Barfknecht, Town of Forest,
Fond du Lac County
•
•

•
•

•
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Walt Raith, Fond du Lac MPO/East
Central WI Regional Planning
Bill Immich, City of Plymouth
David Simmons, Wade House Historic
Site / Wisconsin Historical Society
Aaron Brault, Sheboygan County
Eric Fowle, Niagara Escarpment
Resource Network / ECWRPC
Bethaney Bacher-Gresock, FHWA - WI
Michael Born, Village of St. Cloud

WIS 23 Expert Panel Questionnaire Summary: January 26, 2012
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Ken Kraus, Town of Marshfield
Mike Rankin, UWEX
Jerry Olig, Village of Mt Calvary
Brenda Schneider, Town of Taycheedah
Jeff Agee-Aguayo, Bay-Lake Regional
Planning Commission
Wayne Rollin, City of Fond du Lac
Sam Tobias, Fond du Lac County,
Planning Department
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WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Page 2

Comments:
• Residential development pace would likely vary depending on location on the corridor. The time horizon is not defined. This
comment applies to many of my selections.
• We have examined housing unit and employment growth in the study area, but this growth was allocated before consideration of
the capacity expansion. Three scenarios were developed and evaluated in Sheboygan County for the Sheboygan MPO
transportation plan and air quality conformity analysis.
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WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Comments:
• Based on the developer.
• I would think density would be higher due to concentration closer to newly defined access points to Hwy.
• Residential development may be channeled closer to STH 23 at higher concentrations if planned properly.
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WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Comments:
• Easier access to country living means higher density.
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WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Page 5

Comments:
• Likely focused on interchange locatons.
• Provided that local zoning would allow/encourage commercial development, I would think that the pace would increase given
better & more streamlined transportation on STH 23.
• See response regarding the pace of residential development question.
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WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Comments:
• Employment related development may be channeled closer to STH 23 at higher concentrations if planned properly.
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WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Comments:
• Easier access will increase commercial activity - especially at interchanges.
• Potential for higher value commercial.
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WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Page 8

Comments
• Same response as w/ Commercial Development ... guarantee of better transportation throughput on STH = increase in
development
• Nearly all manufacturing/industrial growth will occur in and near the City of Plymouth (minimal in the Town of Greenbush and
none in the Village of Glenbeulah). Much of the growth in Plymouth is expected in or adjacent to existing industrial parks/areas.
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WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Comments:
No Comments
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WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Comments:
No Comments

Page 10

C-129

Appendix LS-C

WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Comments:
• Limited resources would dictate little/no change.
• New hospital planned for east side of Fond du Lac - regardless of build alternative.
• We have not examined this land use issue as much as additional residential, commercial and industrial development.
• Road expansion project will open an opportunity to extend the Plank Trail to Fond du Lac.
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WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Comments:
• New hospital for Fond du Lac.
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WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Comments:
• Refer to comments raised by Greenbush Town Chair at the 1/17 meeting in Fond du Lac.
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WIS 23 Expert Panel Questionnaire Summary: January 26, 2012
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Comments:
• Due to tremendous amounts of open space in this portion of the county, we have not examined redevelopment impacts in our
growth allocations. Obviously, some redevelopment will occur, but this is most likely in built up portions of the City of Plymouth.
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WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Comments:
No Comments

Page 15

C-134

Appendix LS-C

WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Comments:
• Clearing the corridor of abandoned farms and business sites has started the process.
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WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Comments:
• N/A
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WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Farmland:
• The current level would not be affected or lost.
• No loss to farmland
• Less loss of land
• Less loss of farmland and damage to farm operations.
• Farmland preserved. Much easier access to farm fields.
• Less acres converted to transportation use.
Wetlands:
• The current level would not be affected, or mitigated.
• No loss of historic wetlands
• Will not increase impervious surfaces and runoff
• Less acres converted to transportation use
Surface Water:
• The current level would not be affected or lost.
• No additional displaced surface water
• Will not increase impervious surfaces and runoff
• Any road will see increased traffic... water pollutants
Ground Water:
• No additional loss of surface soils for ground water recharge
• Any road will see increased traffic... water pollutants
Air Quality:
• Air quaility would be worst with congestion
• Any road will see increased traffic... water pollutants
• Increased congestion / emissions
• Slow travel on two lane road leading to increased emissions.
Woodlands:
• The current level would not be affected or lost.
• Less development pressure around Kettle Moraine Forest
• No reduction of woodland acreage
• Any road will see increased traffic... water pollutants
• Less acres converted to transportation use
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Endangered Species:
• Present species would not be affected or lost.
• Less habitat pressures
• Any road will see increased traffic... water pollutants
Historic Sites:
• New entry to Wade House historic site (Greenbush), with
direct access to STH 23, will be negatively affected: new
facility designed to interface with 4-lane Hwy for in and out
access. Could be safety factor.
Archaeological Sites:
• Less time to find and document archaeological sites that may
be impacted by highway development.
Parkland:
• Less development pressure to Kettle Moraine State Forest
• No improvement
Trails:
• The Old Plank Trail would not be extended west to Fond du
Lac
• The proposed trail adjacent to WIS 23 would likely be delayed.
• Plank Road multi-use trail tied to expansion; with No Build
Alternative, assume trail would not extend to Fond du Lac ... a
negative impact
• The Old Plank Road Trail will not be extended westward if the
no build alternative moves forward.
• No improvement
• Severance of Ice Age Trail.
• Trail will be built only as part of road project
Community Character:
• Smaller communities would have fewer newcomers.
• No build will not promote new growth = stagnation
Other:
• Protection of significant resources, such as the Niagara
Escarpment and current and future privately and publicly
conserved properties
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WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Comments:
• Glacial Lakes Conservancy's conservation easement in the Town of Greenbush
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WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Farmland:
• Current level will be altered and lost.
• Loss of farmland
• Loss of farmland and severance of farm operations
• Substantial farmland will be lost to trail & corridor
• Minimal Reduction of Farmland
• New right of way needed some farm land
• Assume some minimal loss of farmland along corridor
• There will be a loss of farm acreage.
• Expansion will lead to loss of farmland
• May lose some farmland
• Farmland taken away by road and interchanges. Some fields
become difficult to access.
• Some taking of farmland and/or severance of existing farms is
likely to occur.
• Loss of farmland due to highway expansion
• Loss of resource to transportation use
Wetlands:
• Current level will be altered or mitigated to other areas.
• Loss of historic wetlands
• Additional impervious surface will increase runoff that may
impact wetlands.
• Assumes it would be mitigated or replaced
• New right of way needed some farm land
• Wetlands always an issue; don't know specifics but assume
some negative impact
• As I understand it, existing wetlands would be impacted.
• Expansion may lead to loss of wetlands
• Rely on resource agencies for objective response.
• Loss of wetland, though mitigated
• Loss of resource to transportation use
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Surface Water:
• Current level will be altered or increased.
• Concentration of surface water runoff and resource
degradation
• Additional impervious surface will increase runoff that may
impact surface water
• Assumes actions to mitigate or improve
• More cars = more pollutants
• I do not believe the surface water in the area will be affected
that much differently than with the no build. One could argue
that more salt will be added due to the extra two lanes, but I
would tend to believe this would be a minimal if no impact to
surface water.
• Increased surface area will increase runoff
• Rely on resource agencies for objective response.
Ground Water:
• Loss of soils for ground water recharge
• More cars = more pollutants
• Same as above.
• Increased surface area will decrease recharge
• Rely on resource agencies for objective response.
Air Quality:
• Increased traffic and other activity will decrease air quality
• Assumes air quality would improve with free flow conditions
• More cars = more pollutants
• I think this is a wash.
• Little impact - more traffic will decrease air quality
• Increasing capacity should increase travel speeds, lowering
VOC emissions and possibly lowering NOx emissions.
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WIS 23 Expert Panel Questionnaire Summary: January 26, 2012

Woodlands:
• Current level will be altered and lost.
• Increase pressure to Woodland habitat
• Reduction in woodland acreage.
• Minimal reduction of woodlands
• More cars = more pollutants
• In Sheboygan County, as I understand it, there will not be a
large loss of woodlands.
• Expansion may lead to loss of woodlands
• May lose some woodland
• Since the corridor passes through the Niagara Escarpment
and the Kettle Moraine, some trees will likely be taken to build
this project.
• Loss of resource to transportation use
Endangered Species:
• Present species may be lost or re-located.
• Increased pressure to degrade habitat
• Could be threatened during constructions, Assumes actions to
minimize.
• Assume study will be preformed prior to any construction
• I have no knowledge on this matter to speak confidently.
• Expansion may impact end. Species
• Rely on resource agencies for objective response.
Historic Sites:
• Potential loss of historic sites
• Easier for tourists to get there
• Would provide better access to historic sites
• Assume study will be preformed prior to any construction
• In & out access to new Wade House historic site Visitor Center
& Carriage Museum would be assured in SAFE fashion;
access predicated on 4-lane Highway with turning lanes
• The Carriage Museum will benefit with increased access and
visibility.
• Expansion may impact existing sites
• Wade House could be impacted - consult State Historical
Society regarding other impacts.
Other:
• Potential loss of conservation values of Glacial Lakes
Conservancy's easement property
• Would improve safety along the highway
Page 21

Archaeological Sites:
• Potential loss of undiscovered archaeological sites
• Assumes actions to minimize impact
• Assume study will be preformed prior to any construction
• I have no knowledge on this matter to speak confidently.
• Expansion may impact existing sites
• Rely on State Historical Society for objective response.
Parkland:
• Increased pressure to Kettle Moraine state forest
• People will have faster, easier access to parks
• Would provide better access to parks
• Provide safer more efficient access to parkland
• Our trailhead will benefit with increased access and visibility.
• No impact.
Trails:
• Easier for tourists to access
• People will have faster, easier access to trails
• May initiate trail adjacent to WIS 23
• Provide safer and more efficient access to trails
• Extension of Plank Road multi-use trail to FDL would be
assured ... a very positive effect
• The Old Plank Road Trail has a much greater opportunity to
be expanded under the build alternative.
• Project will expand Old Plank Trail system
• Project will extend Old Plank Road Trail and may create a
safer passage under STH 23 for users of the Ice Age Trail.
• Project will enable the Plank Road Trail to be extended to FDL
• Trail construction will occur with road project, otherwise no
trail.
Community Character:
• Could go either way, depending on quality of development
• Increased activity will decrease quality of life
• Would provide better access to communities
• Promote growth - Character controled by local
• The hamlet of Greenbush will not have the same sleepy feel it
currently has.
• Expansion will change character of rural areas
• No impact.
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Comments:
• Farmland, woodland, and Endangered Species are lost, altered, or displaced by residential &/or farmland development. Surface
water is altered or increased by agricultural and residential development
• Rural non-farming residential building
• Urban sprawl due to lower land prices in rural areas and inadequate land use controls.
• Farmland is being lost each year to families wishing to live in the country.
• Development
• In FDL County, how about wind farms?
• Farmlands, Woodlands, etc. associated with the Escarpment corridor and urbanization pressures from Fond du Lac metro area.
• New homes
• Building of homes and subdivisions in rural areas reduce farmed acres.
• Currently no, but when the economy rebounds, growth in and around Plymouth will impact resources.
• Ag land is under development pressure
• Development pressure on ag land over the long term in Taycheedah & Empire Towns.
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Comments:
• It may increase these same pressures; i.e., surface waters altered or increased; farmland, woodland, and ES lost, altered, or
displaced.
• Loss of farmland, severance of farm operations, reduction in access, etc.
• The Build Alternative will increase the pressure by simplifying the commute.
• Same
• Probably wouldn't.
• Ease of travel may expand urbanization pressures and rural development with expanded highway.
• N/A
• It won't
• No impact. development will occur regardless of road project.
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Comments:
• Same as previous.
• How far into the future?
• The four-lane corridor with future interchanges will consume subtantial farmland.
• Potential for ag land to be developed.
• I would say continued residential sprawl from urban areas would continue.
• Same as 'current' pressures.
• Proposed phosphorus limits will dramatically affect Village utilities (and possibly neighboring waterways).
• New homes.
• See above - growth in the Plymouth area could impact these resources.
• Ag land will continue to be under pressure from development.
• Same as above.
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Comments:
• Same as previous.
• Easy access and increased traffic will intensify business and industrial sites.
• The expanded highway may increase presure from development.
• Because of the already short time and distance for commutes, I don't see the build alternative having a large impact on the
above...at least in Sheboygan County.
• East of travel / expanded urbanization pressures.
• Within the vicinity of the Village, there would be little or no impact of the Build Alternative.
• There might be a slight acceleration of development on the north and west edges of the City of Plymouth (and adjacent portions
of the Town of Plymouth) under the "build" alternative.
• It won't.
• Same as above.
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Comments:
• They will occur just as they have been.
• The larger communities have plans for future development highway expansion or not.
• Consult with the City of Plymouth and the Village of Glenbeulah regarding such plans.
• Growth and development will not change due to the project.
• Business park development activity will continue in Fond du Lac. There is no activity of this type in the project area.
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Comments:
• Easy access and increased traffic will intensify business and industrial sites.
• I think economic growth would be stronger with the highway expansion.
• Don't know of specifics, but do believe the Build Alternative would spur economic growth in this area.
• Economy is a major factor here, more so than the highway.
• With easy access to WIS 23, there may be more potential for development in Village versus a community with no access.
• Consult with the City of Plymouth and the Village of Glenbeulah regarding such plans.
• Growth and development will not change due to the project.
• Yes, but again, not in the corridor of the road project.
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Comments:
• Not “as a result of”.
• Economic development planners are planning, highway expansion or not.
• Answer is for Sheboygan County only.
• If such needs arise.
• Consult with the City of Plymouth and the Village of Glenbeulah regarding such plans.
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Comments:
• Depends on many other factors.
• I think development initiatives would increase with improvements to the highway.
• Again, don't know of specifics, but believe there would be a positive impact.
• Answer is for Sheboygan County only.
• If such needs arise.
• Consult with the City of Plymouth and the Village of Glenbeulah regarding such plans.
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Comments:
• Since change is inevitable, there are always social impacts.
• I am not clear what "social impacts" include.
• May have a negative impact on future economic growth.
• Answer is for Sheboygan County only.
• There is much, much higher likelihood of Village residents being involved in automotive accidents at the existing Hwy G and WIS
23 intersection.
• Severance of Ice Age Trail will impacts its users.
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Comments:
• The altering and displacement of farmlands, wetlands, woodlands, surface water and ES will all cause social changes.
• More transients will be in the neighborhood.
• Provides safer travel and opportunities for employment.
• Access within towns/townships from S to N of STH 23 will be negatively affected in places (different N-S routes). At the same
time, positive impacts may occur as a consequence of new development (= new $$)
• Answer is for Sheboygan County only.
• Accident rates, with the proposed interchange construction, will undoubtedly decrease.
• Severance of farms will be a negative social impact, but improved trails and trail connections will be a positive impact.
• Relocations
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Comments:
• Not that I know of.
• No additional impacts that I can think of, though I am not familiar with what impacts would result from potential (far-into-thefuture, as I understand it) interchange at County A in Greenbush -- change in access to other roads, for example.
• It would limit development to W & A rather than having all 6 intersections be a potential for development.
• These would all offer better emergency personnel access across WIS 23.
• I concur with the impacts brought up by the Greenbush Town Chair at the 1/17 meeting in Fond du Lac.
• No
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Comments:
• Potential re-building or replacement of the Sheboygan Marsh dam and/or water-control structure. Potential cessation of throughtraffic of Hillview Road through Mullet Marsh.
• Wind farms
• Economic conditons, oil prices, climate change.
• Wade House historic site Visitor Center & Carriage Museum construction (now underway - completion: June 8, 2013) on S. side
of STH in Greenbush has already passed review process (EIS, wetland). Moreover, traffic in and out of this new entry point to a
state historic site will interface directly with STH 23. It is important that visitors have safe (i.e. four-lane with median crossover /
turning lane) access to new facility.
• The upgrade and reactivation of the freight rail line between Plymouth and Sheboygan might reduce truck traffic in this corridor.
• Development of the Niagara Escarpment Greenway Plan - seeking a north/south hiking trail across corridor.
• STH 23 Corridor Preservation Study to the east (not sure what the implementation timeframe is for its recommendations, but
Rob Wagner can help you out with this). There may also be projects on STH 57 in the future. Consult WisDOT on other projects
in the corridor, as well as East Central Wisconsin RPC regarding projects in the Fond du Lac MPO area.
• Growth of FDL to CTH UU.
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Comments:
• See above – STH 23 Corridor Preservation study recommendations may be implemented several years in the future – Rob
Wagner should be consulted on this.
• Other urban development activity.
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Comments:
• Gradual traffic increases could render the highway unsafe during peak periods.
• The major safety concerns of the existing Hwy G and WIS 23 intersection.
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Comments:
• Economic conditions, oil prices, climate change.
• Yes, unforeseen impacts are sure to arise.
• Less severe accidents and thus, reduced health care costs.
• The major safety improvements with the proposed interchange construction at Hwy G and WIS 23.
• Jessica, I have a marked up map of where we think housing unit and employment growth will occur (by TAZ) in the study area
between 2000 and 2035 if you think this would be helpful. E-mail me if you would like a copy of this map. I will not be providing
marked up copies of your maps, as we approach future land use in the metropolitan transportation planning process differently
from how it is handled in comprehensive planning - more quantification and less site mapping. Consult the local communities in
regard to their adopted comprehensive plans if you need future land use plan information mapped. Jessica Potter at the Village
of Elkhart Lake was with Sheboygan County Planning through 2009, and she wrote several of the comprehensive plans in the
study area - you may want to interview her at some point in this process as well.

