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CHAPTER

2. Assessment of Need for Electric
System Improvements

his chapter discusses the applicants’ transmission planning efforts to meet the forecasted needs for
the La Crosse/Winona transmission system network. The discussion includes:

e A description of the existing area transmission network system.

e Current and future loads.

e Transmission planning studies performed to identify the need and to evaluate alternatives.
e The alternatives’ costs and load serving capabilities.

2.1. TRANSMISSION PLANNING CRITERIA

Electric power transmission systems are evaluated to identify existing and emerging concerns that affect
their operation and reliability.

The applicants identified possible future overloads and low voltages on the transmission system under
normal, first contingency, and multiple contingency conditions in the La Crosse/Winona (Project) atrea.
The applicants performed contingency analyses in accordance with North American Electric Reliability
Corporation (NERC) standards and using its planning criteria. These analyses examined the performance
of the transmission system when a single element or a combination of multiple elements of the
transmission system suddenly failed. The applicants followed the following NERC planning standards:

a. No system element (line, transformer, terminal equipment, etc.) should experience loading in excess of
its normal rating for NERC Category A (normal) conditions; that is, with all transmission facilities in
service.

b. No voltage levels that cause damage to the applicants’ or their customers’ facilities should be allowed on
a sustained basis. The acceptable voltage range is 95 to 105 percent of nominal voltage for NERC
Category A conditions.

c.  No transmission element should experience loading in excess of its applicable emergency rating for
applicable Category B (loss of single element) contingencies. In planning studies, load shedding may
not be utilized for immediate overload relief.

d. Under applicable NERC Category B contingencies, the temporary acceptable voltage range is 90 to
110 percent of the system nominal voltage. In planning studies, load shedding may not be utilized for
immediate voltage restoration.

e. Generation real power output should not be limited under NERC Category B contingency conditions.

f.  No transmission element should experience loading in excess of its applicable rating for applicable
NERC Category C (multiple element outage) contingencies. Ovetload relief methods may include
minimal planned and controlled load shedding.
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2.2. AREA OF INTEREST

The La Crosse/Winona atea includes La Crosse, Onalaska, and Holmen, Sparta, Arcadia, Trempealeau,
Buffalo City, Cochrane, and the sutrounding rural areas in Wisconsin and Winona/Goodview,

La Crescent, Houston, and Caledonia in Minnesota. The area can be seen in the map of the existing
electric transmission system in Figure Vol. 2-2. The area is served by Xcel and DPC members Vernon
Electric Cooperative, Tri-County Electric Cooperative, Oakdale Electric Cooperative, and Riverland
Energy Cooperative (Riverland).

2.3. EXISTING LA CROSSE/WINONA AREA ELECTRIC
TRANSMISSION SYSTEM

The La Crosse/Winona atrea is mainly served by a network of 161 kV and 69 kV transmission lines. The
La Crosse/Winona area and the four primary transmission 161 kV links or sources of power atreas are
shown in Figure Vol. 2-2. These four 161 kV transmission lines are Alma-Marshland-La Crosse Tap,
Alma-Tremval-La Crosse, Genoa-Coulee, and Genoa-La Crosse thp13 .

The applicants state that the growing demand for electricity in the La Crosse/Winona area would exceed
the capabilities of the existing electrical system to deliver power reliably under contingency conditions,
when one or more than one elements of the electrical system was out of service.

2.4. EXISTING ELECTRIC GENERATION

The transmission system’s ability to serve the La Crosse/Winona area reliably depends on the operating
status of local major power plants. The power plants and their capacities, fuel types, and distances from
La Crosse are shown in Table 2.4-1.

Table 2.4-1 Power plants serving the La Crosse/Winona area

Plant Capacity (MW) Fuel Type Distance from La Crosse (miles)
John P. Madgett 395 Coal 40
Alma Units 1-5 208 Coal 40
Genoa Unit 3 377 Coal 20
French Island Units 1 and 2 26 Refuse Within the city of La Crosse
French Island Unit 4 70 Qil Within the city of La Crosse
French Island Unit 3 70 Qil Currently not operational

French Island Unit 3, which had a 70 MW capacity, is currently not operational.

2.5. AREALOAD FORECAST

One of the stated reasons for this new line is to address the community load serving needs in the

La Crosse/Winona area. The analysis of need conducted by the PSCW has been limited to the

La Crosse/Winona area. In addition to the Winona area in Minnesota, the areas in Wisconsin served by
this line are Buffalo, Trempealeau, and La Crosse Counties, including the communities of Alma, Buffalo
City, Fountain City, Arcadia, Galesville, Trempealeau, Holmen, Onalaska, La Crosse, and the surrounding
rural areas.

13 The La Crosse-Monroe County 161 kV line does not provide a meaningful source to the greater La Crosse area because it is the
strongest source for Sparta and Tomah, given the relatively weak transmission source from the east.
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The analysis of need for this line in the CPCN application begins with the statement that the

La Crosse/Winona area “is facing reliability issues as a tesult of population growth and the resulting
increase in demand for electricity.”'* It is not clear to PSCW staff that there will be sufficient population
growth in the La Crosse/Winona area to justify the projected increase in demand for electricity presented
in the CPCN application.

Peak load growth in the La Crosse/Winona area from 2002 to 2010 was 6.2 percent’” or an average annual
growth rate of 0.77 percent. Population growth during this same time period was 4.3 percent'® or an
average annual growth rate of 0.54 percent. The population in the La Crosse/Winona area is projected to
increase at an average annual rate of 0.49 percent from 2010 to 2030."” However, the applicants have
projected the average annual growth in peak load over the same time period to be 1.7 percent.'® This
projected peak load growth rate is more than twice the historical peak load growth rate even though the
projected population growth rate is lower than the historical population growth rate.

The changes in peak load for the years 2002 to 2010 appear to be weather related. Table 2.5-1 shows
annual peak temperatures and annual peak loads from the years 2002 through 2010. Figure 2.5-1
illustrates the relationship between peak day load and temperature for the I.a Crosse area. The graph in
the figure shows that peak load correlates closely with peak temperature. The 6 percent decrease in peak
load for 2004 appears to be due to a very low peak temperature, and the 9 percent increase in peak load
for 2006 appears to be due to a very high peak temperature. However, after 2006 the fall in load is not as
precipitous as the fall in temperature.

Some of this increase in electricity demand may be due to both the increased population over time and the
economic recovery in the area. Percentage growth in employment from 2009 to 2010 for La Crosse
County was 0.7 percent. ** The country as a whole also experienced an increase in electricity consumption
due to the economic recovery and weather with warmer summer temperatures and colder winter
temperatures in 2010 as compared to 2009.* However, current economic data indicate very weak
economic recovery so the projected annual percentage peak load growth rate of 1.7 percent used in the
CPCN application is high.

14 CapX2020 CPCN Application, Appendix E, p. 13.

15 Dairyland Power Cooperative, Xcel Energy.

16 Time Series of The Final Official Population Estimates and Census Counts for Wisconsin Counties, Prepared by
Demographic Services Center, Wisconsin Department of Administration. County Population Estimates 2000-2010 - Time
Series of The Final Official Population Estimates and Census Counts for Wisconsin Minor Civil Divisions, Demographic
Services Center, Wisconsin Department of Administration. Annual estimates of city and township population, households
and persons per household, 2000-2009, Minnesota State Demographic Center and the Metropolitan Council, July 30, 2010.
Population change for Minnesota’s largest cities, 2000-2010, Minnesota Department of Administration, Geographic and
Demographic Analysis Division, March 17, 2011.

17 County Population Projections Wisconsin, Demographic Services Center, Wisconsin Department of Administration,
October 2008. MCD and Municipal Population Projections, 2005-2030, Demographic Services Center, Wisconsin
Department of Administration, May 30, 2008. Minnesota Minor Civil Division Extrapolated Population Minnesota State
Demographic Center, October 2007.

18 Dairyland Power Cooperative, Xcel Energy.

19 Bureau of Labor Statistics, Quarterly Census of Employment and Wages.
20 Federal Energy Regulatory Agency, “2010 State of the Markets,” April 21, 2011.
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Table 2.5-1 Peak temperature and peak load
Year Peak Temperature Peak Load (MW)
2002 94 425.13
2003 98 437.71
2004 87 413.04
2005 96 450.84
2006 102 464.58
2007 90 448.43
2008 89 435.35
2009 90 436.66
2010 94 451.41

Figure 2.5-1 Peak load and temperature
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To understand the timing of the La Crosse/Winona area need, planning engineers from DPC and Xcel
developed a peak load forecast for substations operating in the affected La Crosse/Winona areas. They
gathered eight years of historical data and estimated projected peak load growth. For substations served by
the DPC distribution cooperatives, the forecast was estimated by first calculating an average load for years
2004 to 2009 for each substation. To create a forecast to the year 2020, planning engineers then applied a
growth rate based on the historical peak growth rates of the distribution cooperatives.

The 2010-2020 forecast for the Xcel substations was based on an analysis of historical loads and anticipated
growth rates. Xcel used the peak demand for 2006 and grew that load in their model by 1.2 percent through
the year 2020. However, 2006 had the highest temperature at peak load over the time period 2002-2010.
The combination of these two estimation methods resulted in an annual percentage growth for the time
period 2010 to 2050 of 1.9 percent. This projection seems high since the actual annual percentage peak load
growth over the time period of 2002 to2010 has been 0.77 percent.
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For transmission planning purposes, Midwest Independent Transmission System Operator, Inc. (MISO)
has established effective growth rates under four future scenarios. Scenario 1, receiving 51 percent of
stakeholder support as the most likely scenario, has an effective growth rate of 0.78 percent. This scenatio
assumes that existing energy policies are maintained with low demand and energy growth rates
representing the continuation of the economic downturn. MISO Scenario 2, receiving 15 percent of
stakeholder support, has the highest effective growth rate at 1.28 percent. Scenario 2 assumes existing
energy policies are maintained with a return to quick recovery from the economic downturn. Scenario 3,
receiving 16 percent of stakeholder supportt, captures a list of future energy policies including a 20 percent
RPS, a carbon cap, smart grid, and electric vehicles. Scenario 4, receiving 19 percent of stakeholder
support, models a declining cap on future carbon emissions. Scenarios 3 and 4 have the lowest effective
growth rates at 0.52 percent and 0.03 percent, respectively.

Table 2.5-2 shows a comparison of the peak loads using the applicants’ forecasted growth rate with the
most likely MISO Scenario and the highest growth rate MISO Scenario. Given the growing consensus
that economic recovery will be slow, the heavy support for Scenario 1 by MISO stakeholders and the
population forecasts for the La Crosse/Winona area, the lower MISO forecast shown in Table 2.5-2 is
deemed most likely.

Table 2.5-2 Comparison of peak load projections (in MW)
Year Applicants’ Rate of 1.70% MISO Rate of 0.78% MISO Rate of 1.28%
2015 514.98 469.29 481.05
2020 547.57 487.88 512.63
2025 583 507.21 546.29
2030 620 527.30 582.16

2.6. ASSESSMENT OF AREA TRANSMISSION RELIABILITY

The transmission system normal operation requires that an outage of a single transmission element or
equipment component (transformer, transmission line, or generator) should not imperil the transmission
system. This operating mode is called the N-1 criterion—the ability of the transmission system to sustain
operation with the failing of one element. The sudden unplanned failure of a transmission system element
is called a contingency event. NERC Operating System Guidelines require that an area transmission
system should be capable of successful operation in the event of failure of two elements of the
transmission system. Such a failure of two elements is called an N-2 contingency.

2.6.1. N-1contingency

The applicants identified an N-1 critical contingency that limited load serving capability to 460 MW with
the operation of all generating units at Alma and Genoa. With additions of two 60 megavolt amperes
reactive (MVAR) capacitor banks to the La Crosse area 161 kV system, the load serving capability
increased by 10 MW to 470 MW. With operation of the 70 MW peaking French Island Peaking Unit 4
generation, the load serving capability could be increased to about 540 MW.

Commission staff considers that reactivating the French Island Unit 3 generator could further increase the
load serving capability to 610 MW.
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2.6.2. N-2contingency

The applicants identified an N-2 critical contingency that limited load serving capability up to 430 MW?*' .
The applicants consider that additional electrical infrastructure is needed to provide load serving capability
for customer loads greater than 430 MW.

Commission staff considers that operation of French Island Unit 4 could increase the load serving
capability to 500 MW and that reactivating French Island Unit 3 could increase it to 570 MW.

21 See Data Response PSCW REF #154647, p. 2.

CHAPTER 2 — ASSESSMENT OF NEED FOR ELECTRIC SYSTEM IMPROVEMENTS 19



	To the Reader
	Table of Contents
	List of Tables
	List of Figures
	Contributors and Reviewers
	CONTRIBUTORS
	Public Service Commission
	Department of Natural Resources

	REVIEWERS
	Public Service Commission
	Department of Natural Resources


	Executive Summary
	APPLICATION
	CAPX2020
	ALMALA CROSSE 345 KV PROJECT
	NEED FOR THE PROPOSED PROJECT
	Existing transmission and generation

	SYSTEM ALTERNATIVES
	PROPOSED PROJECT AND ROUTES
	POTENTIAL ENVIRONMENTAL AND SOCIAL IMPACTS

	1. Project Overview and Regulatory Responsibility
	1.1. PROJECT OVERVIEW
	1.1.1. Application under review
	1.1.2. CapX2020 utilities and projects
	1.1.3. AlmaLa Crosse project
	1.1.3.1. Project description in brief
	1.1.3.2. Project cost and ownership
	1.1.3.3. Proposed construction schedule


	1.2. ROLE OF THE PUBLIC SERVICE COMMISSION OF WISCONSIN
	1.2.1. Approval, denial, or modification of this proposed project
	1.2.2. What the Commission must consider
	1.2.2.1. Certificate of Public Convenience and Necessity law
	1.2.2.2. Required priorities for meeting energy demands
	1.2.2.3. Required priorities for electric transmission corridors

	1.2.3. Interagency relationships in the PSCW process
	1.2.4. Intervenors in the PSCW process
	1.2.5. Public involvement opportunities in the PSCW process
	1.2.5.1. Public involvement possibilities in transmission projects
	1.2.5.2. Applicantsponsored meetings
	1.2.5.3. Commissionsponsored meetings and hearings


	1.3. RELATED WISCONSIN AGENCIES’ RESPONSIBILITIES
	1.3.1. Wisconsin Department of Natural Resources
	1.3.2. Wisconsin Department of Agriculture and Trade and Consumer Protection
	1.3.3. Wisconsin Department of Transportation
	1.3.4. Wisconsin Historical Society

	1.4. FEDERAL AGENCIES’ RESPONSIBILITIES
	1.5. MINNESOTA AGENCY RELATED RESPONSIBILITIES
	1.6. COUNTY AND LOCAL GOVERNMENT RESPONSIBILITIES

	2. Assessment of Need for Electric System Improvements
	2.1. TRANSMISSION PLANNING CRITERIA
	2.2. AREA OF INTEREST
	2.3. EXISTING LA CROSSE/WINONA AREA ELECTRIC TRANSMISSION SYSTEM
	2.4. EXISTING ELECTRIC GENERATION
	2.5. AREA LOAD FORECAST
	2.6. ASSESSMENT OF AREA TRANSMISSION RELIABILITY
	2.6.1. N1 contingency
	2.6.2. N2 contingency


	3. Potential System Solutions
	3.1. NO BUILD OPTION
	3.2. NONTRANSMISSION OPTIONS
	3.2.1. Request for more options
	3.2.2. Load reduction as an option
	3.2.3. Generation options with renewable resources or natural gas
	3.2.3.1. Wind power
	3.2.3.2. Solar power
	3.2.3.3. Biomass power
	3.2.3.4. Landfill gas
	3.2.3.5. Natural gas


	3.3. TRANSMISSION ALTERNATIVES—DESCRIPTIONS
	3.3.1. AlmaLa Crosse 345 kV transmission line option (proposed project)
	3.3.2. Reconductor option
	3.3.3. 161 kV Red WingLa Crosse transmission line option
	3.3.4. Singlecircuit 1613.3.4. Singlecircuit 161 kV North RochesterLa Crosse transmission line option
	3.3.5. Doublecircuit 161 kV North RochesterLa Crosse transmission line option
	3.3.6. Singlecircuit 230 kV North RochesterLa Crosse transmission line option

	3.4. TRANSMISSION ALTERNATIVES—COST AND PERFORMANCE COMPARISON
	3.5. SCENARIOS FOR THE EXISTING DAIRYLAND POWER COOPERATIVE 161 KV LINE

	4. Mississippi River at Alma to Holmen—Detailed Project Description
	4.1. PROPOSED 345 KV TRANSMISSION LINE ROUTE ALTERNATIVES
	4.1.1. Q1Highway 35 Route and Q1Galesville Route
	4.1.2. WisDOT’s STH 88 Alternative for the Q1 Routes
	4.1.3. Arcadia Route
	4.1.4. Ettrick Alternative for the Arcadia Route
	4.1.5. Applicants’ original Q1 Route

	4.2. ELECTRIC TRANSMISSION FACILITIES
	4.2.1. Transmission line facilities
	4.2.1.1. Voltage
	4.2.1.2. Size of conductors
	4.2.1.3. Size of shield wire
	4.2.1.4. Structure types and heights
	4.2.1.5. Foundations
	4.2.1.6. Span length and conductor clearances

	4.2.2. Rightsofway
	4.2.2.1. Relationship between ROW, structure type and height, and span length
	4.2.2.2. ROW for AlmaLa Crosse project
	4.2.2.3. Utility ROW clearing


	4.3. PROJECT ENDPOINT—MISSISSIPPI RIVER CROSSING
	4.3.1. Alternative crossings and interconnections
	4.3.2. Winnowing of crossing alternatives
	4.3.3. Crossing at Alma

	4.4. PROJECT ENDPOINT—BRIGGS ROAD SUBSTATION
	4.4.1. Proposed facilities description
	4.4.2. Location
	4.4.3. Existing environment
	4.4.4. Acreages and heights of existing and new construction

	4.5. COSTS
	4.5.1. New substation
	4.5.2. Utilityproposed routes
	4.5.3. Routes using segments suggested by WisDOT or WDNR
	4.5.4. Environmental impact assessment fees
	4.5.4.1. Onetime fee
	4.5.4.2. Annual fees
	4.5.4.3. Highvoltage impact fee issue

	4.5.5. MISO’s transmission tariff benefit
	4.5.6. Costs for replacement trees within WisDOT ROW

	4.6. CONSTRUCTION SCHEDULE

	5. Environmental Impacts and Mitigation Strategies for Transmission Line Projects
	5.1. ASSESSING TRANSMISSION LINE IMPACTS
	5.1.1. Quantifying potential impacts
	5.1.2. Determining the degree of potential impacts
	5.1.3. Identifying the duration of potential impacts

	5.2. MITIGATING POTENTIAL IMPACTS
	5.2.1. General
	5.2.2. Corridor sharing
	5.2.3. Structure design
	5.2.4. Construction timing

	5.3. LANDOWNERS’ STATUTORY RIGHTS
	5.3.1. Rights specified in Wisconsin statutes
	5.3.2. Waiving landowner rights during easement negotiations

	5.4. CONSTRUCTION PHASES
	5.4.1. Preconstruction activities
	5.4.2. ROW marking and clearing
	5.4.3. Augering and blasting
	5.4.4. Foundation installation
	5.4.5. Tower erection and wire stringing
	5.4.6. Site restoration
	5.4.7. Vegetative maintenance of ROW

	5.5. IMPACTS ASSOCIATED WITH TRANSMISSION LINES
	5.5.1. Aesthetics
	5.5.1.1. Potential aesthetic impacts
	5.5.1.2. Mitigation of aesthetic impacts

	5.5.2. Agricultural lands
	5.5.2.1. Potential impacts to agricultural lands
	5.5.2.2. Agricultural Impact Statement
	5.5.2.3. Mitigation of agricultural impacts
	5.5.2.4. Wisconsin Stat. § 182.017(7)(c)
	5.5.2.5. USDA Conservation Reserve Program lands

	5.5.3. Airports and airstrips
	5.5.4. Archeological and historic resources
	5.5.5. Cultural concerns
	5.5.6. Electric and magnetic fields
	5.5.6.1. Sources of fields
	5.5.6.2. Results of EMF research
	5.5.6.3. Pacemakers and implantable medical devices

	5.5.7. Endangered/threatened and protected species
	5.5.7.1. Potential impacts to rare species and their habitats
	5.5.7.2. Preconstruction surveys
	5.5.7.3. Mitigation of impacts to rare species and their habitats
	5.5.7.4. Positive impacts to habitats

	5.5.8. Highway impacts
	5.5.9. Invasive species
	5.5.9.1. Potential impacts by invasive species
	5.5.8.2 Best management practices
	5.5.8.2.1. During construction
	5.5.8.2.2. Postconstruction


	5.5.10. Noise and light impacts
	5.5.10.1. During construction
	5.5.10.2. During operation

	5.5.11. Property owner issues
	5.5.11.1. ROW easements
	5.5.11.2. Property value studies
	5.5.11.3. Potential impacts to property values
	5.5.11.4. Research results

	5.5.12. Radio and television reception
	5.5.13. Recreation
	5.5.14. Safety
	5.5.14.1. Safety standards
	5.5.14.2. Contact with transmission lines
	5.5.14.3. Fallen lines
	5.5.14.4. Lightning
	5.5.14.5. Induced voltages

	5.5.15. Stray voltage and dairy livestock
	5.5.15.1. Causes of stray voltage
	5.5.15.2. Potential impact of stray voltage
	5.5.15.3. Mitigation of stray voltage

	5.5.16. Water resources
	5.5.16.1. Potential impacts to rivers and streams
	5.5.16.2. Areas of special natural resource interest
	5.5.16.3. Mitigation of impacts to waterways
	5.5.16.4. Permitting for river and stream crossings

	5.5.17. Wetland resources
	5.5.17.1. Types and functions of wetlands
	5.5.17.2. Potential impacts to wetlands
	5.5.17.3. Mitigation of impacts to wetlands
	5.5.17.4. Permitting process for wetlands
	5.5.17.5. Wetlands Reserve Program lands

	5.5.18. Woodlands
	5.5.18.1. Potential impacts to woodlands
	5.5.18.2. Forest fragmentation
	5.5.18.3. Other types of woodland impacts
	5.5.18.4. Pulp and timber losses
	5.5.18.5. Mitigation of impacts to woodlands
	5.5.18.6. Managed forest program lands



	6. Environmental Analysis:New 345/161 kV Briggs Road Substation
	6.1. PROPOSED INSTALLATION
	6.1.1. Main equipment
	6.1.2. Alternative sites
	6.1.3. Transmission reroutes to enter substation

	6.2. NATURAL RESOURCES AND POTENTIAL IMPACTS
	6.2.1. Geography
	6.2.2. Woodland
	6.2.3. Wildlife and plant habitat changes
	6.2.4. Endangered and threatened species and communities
	6.2.5. Streams and wetlands
	6.2.6. Archeological resources

	6.3. COMMUNITY IMPACTS
	6.3.1. Agriculture
	6.3.2. Land use compatibility
	6.3.3. Zoning and planning
	6.3.4. Proximity to residences
	6.3.5. Visual and noise impacts
	6.3.6. Property values
	6.3.7. Electric and magnetic fields

	6.4. SUMMARY
	6.5. OTHER ALTERNATIVE SITES CONSIDERED BY THE APPLICANTS

	7. Environmental Analysis:Q1Highway 35 Route
	7.1. ROUTE DESCRIPTION
	7.2. GEOGRAPHY
	7.2.1. Geology
	7.2.2. Topography
	7.2.3. Soils
	7.2.4. Land cover in general

	7.3. NATURAL RESOURCES AND IMPACTS
	7.3.1. Woodlands
	7.3.1.1. Existing environment
	7.3.1.2. Potential impact

	7.3.2. Endangered resources
	7.3.2.1. Natural communities
	7.3.2.2. Rare species
	7.3.2.3. Fish, mussels, and other aquatic invertebrates
	7.3.2.4. Turtles and snakes
	7.3.2.5. Terrestrial invertebrates
	7.3.2.6. Birds
	7.3.2.7. Plants
	7.3.2.8. Summary of endangered resources impacts for the Q1Highway 35 Route
	7.3.2.9. Original Q1 Route

	7.3.3. Rivers and streams
	7.3.3.1. Basin information
	7.3.3.2. Hydrologic features
	7.3.3.3. Ecological landscapes
	7.3.3.1. Potential waterway impacts specific to this route
	7.3.3.2. Waterways across the original Q1 Route

	7.3.4. Wetlands and the Van Loon Wildlife Area
	7.3.4.1. Wetlands crossed and impacts by route segment
	7.3.4.2. Description and significance of the Van Loon
	7.3.4.3. Original Q1 Route
	7.3.4.4. Other permitting decisions


	7.4. COMMUNITY IMPACTS
	7.4.1. Aesthetic and visual impacts
	7.4.2. Agriculture
	7.4.3. Airports and airstrips
	7.4.4. Electric distribution line issues
	7.4.5. Electric and magnetic fields
	7.4.6. Highvoltage impact fees
	7.4.7. Public lands
	7.4.7.1. Federal and stateowned lands
	7.4.7.2. Permit concerns at the Black River
	7.4.7.3. Local public lands

	7.4.8. Highway concerns—Great River Road
	7.4.8.1. Potential highway impact
	7.4.8.2. WisDOT permitting
	7.4.8.3. STH 35—Great River Road
	7.4.8.4. Potential impacts to GRR
	7.4.8.5. Mitigation of Great River Road impacts in the project area

	7.4.9. Land use compatibility
	7.4.10. Residences

	7.5. STAGING AND ACCESS
	7.5.1. Staging areas
	7.5.2. Access paths


	8. Environmental Analysis:Q1Galesville Route
	8.1. ROUTE DESCRIPTION
	8.2. GEOGRAPHY
	8.2.1. Geology
	8.2.2. Topography
	8.2.3. Soils
	8.2.4. Land cover in general

	8.3. NATURAL RESOURCES AND IMPACTS
	8.3.1. Woodlands
	8.3.1.1. Existing environment
	8.3.1.2. Potential impact

	8.3.2. Endangered resources
	8.3.2.1. Natural communities
	8.3.2.2. Rare species
	8.3.2.3. Fish, mussels, and other aquatic invertebrates
	8.3.2.4. Turtles and snakes
	8.3.2.5. Terrestrial invertebrates
	8.3.2.6. Birds
	8.3.2.7. Plants
	8.3.2.8. Summary of endangered resource impacts for the Q1Galesville Route

	8.3.3. Rivers and streams
	8.3.3.1. Basin information
	8.3.3.2. Hydrologic features
	8.3.3.3. Ecological landscapes
	8.3.3.4. Potential waterway impacts specific to this route

	8.3.4. Wetlands
	8.3.4.1. Wetlands crossed and impacts by route segment
	8.3.4.2. Related WDNR permitting decisions

	8.3.5. Archeological resources/historic properties

	8.4. COMMUNITY IMPACTS
	8.4.1. Aesthetic and visual impacts
	8.4.2. Agriculture
	8.4.3. Airports and airstrips
	8.4.4. Electric distribution line issues
	8.4.5. Electric and magnetic fields
	8.4.6. Highvoltage impact fees
	8.4.7. Public lands
	8.4.8. Highway concerns—Great River Road
	8.4.8.1. Potential highway impacts
	8.4.8.2. WisDOT permitting
	8.4.8.3. Potential impacts to Great River Road
	8.4.8.4. Mitigation of Great River Road impacts in the project area

	8.4.9. Land use compatibility
	8.4.10. Residences

	8.5. STAGING AND ACCESS
	8.5.1. Staging areas
	8.5.2. Access paths


	9. Environmental Analysis:Q1STH 88 Connector Alternative
	9.1. ROUTE DESCRIPTIONS
	9.1.1. Reason for the alternatives
	9.1.2. Route descriptions
	9.1.3. ROW requirements
	9.1.4. Structures

	9.2. GEOGRAPHY
	9.2.1. Geology
	9.2.2. Topography
	9.2.3. Soils
	9.2.4. Landcover in general

	9.3. NATURAL RESOURCES AND IMPACTS
	9.3.1. Woodlands
	9.3.1.1. Existing environment

	9.3.2. Potential impact
	9.3.3. Endangered resources
	9.3.4. Streams
	9.3.4.1. Basin information
	9.3.4.2. Hydrologic features
	9.3.4.3. Ecological landscapes
	9.3.4.4. Potential specific impacts

	9.3.5. Wetlands
	9.3.5.1. Option A
	9.3.5.2. Option B

	9.3.6. Archeological resources/historic properties
	9.3.6.1. Option A
	9.3.6.2. Option B


	9.4. COMMUNITY IMPACTS
	9.4.1. Aesthetic and visual impacts
	9.4.2. Agriculture
	9.4.3. Airports and airstrips
	9.4.4. Electric distribution line issues
	9.4.5. Electric and magnetic fields
	9.4.5.1. West end segments common to utilityproposed routes
	9.4.5.2. Segments 10B2 or 10B1 (mutuallyexclusive options)
	9.4.5.3. Option A
	9.4.5.4. Option B
	9.4.5.5. East of STH 88

	9.4.6. Highvoltage impact fees
	9.4.7. Highway concerns
	9.4.8. Public lands
	9.4.9. Land use compatibility
	9.4.10. Residences
	9.4.10.1. Option A
	9.4.10.2. Option B


	9.5. POTENTIAL STAGING/LAYDOWN AREAS AND OFFROW ACCESS ROADS—EXISTING CONDITIONS AND POTENTIAL IMPACTS
	9.5.1. Staging areas
	9.5.2. Access paths


	10. Environmental Analysis:Arcadia Route
	10.1. ROUTE DESCRIPTION
	10.2. GEOGRAPHY
	10.2.1. Geology
	10.2.2. Topography
	10.2.3. Soils
	10.2.4. Land cover in general

	10.3. NATURAL RESOURCES AND IMPACTS
	10.3.1. Woodlands
	10.3.1.1. Existing environment
	10.3.1.2. Potential impact

	10.3.2. Endangered and threatened species and communities
	10.3.2.1. Natural communities
	10.3.2.2. Rare species
	10.3.2.3. Fish, mussels, and aquatic invertebrates
	10.3.2.4. Turtles and snakes
	10.3.2.5. Terrestrial invertebrates
	10.3.2.6. Birds
	10.3.2.7. Plants
	10.3.2.8. Summary of endangered resources impacts for the Arcadia Route

	10.3.3. Rivers and streams
	10.3.3.1. Basin information
	10.3.3.2. Hydrologic features
	10.3.3.3. Potential waterway impacts specific to this route

	10.3.4. Wetlands
	10.3.5. Archeological resources/historic properties

	10.4. COMMUNITY IMPACTS
	10.4.1. Aesthetic and visual impacts
	10.4.2. Agriculture
	10.4.3. Airports and airstrips
	10.4.4. Electric distribution line issues
	10.4.5. Electric and magnetic fields
	10.4.5.1. Segments 10B2 or 10B1 (mutually exclusive options)

	10.4.6. Highvoltage impact fees
	10.4.7. Public lands
	10.4.8. Highway concerns
	10.4.9. Land use compatibility
	10.4.10. Residences

	10.5. STAGING AND ACCESS
	10.5.1. Staging areas
	10.5.2. Access paths


	11. Ettrick Connector Alternative
	11.1. ROUTE DESCRIPTION
	11.2. GEOGRAPHY
	11.2.1. Topography
	11.2.2. Soils
	11.2.3. Land cover in general

	11.3. NATURAL RESOURCES AND IMPACTS
	11.3.1. Woodlands
	11.3.1.1. Existing environment
	11.3.1.2. Potential impact

	11.3.2. Endangered resources
	11.3.3. Rivers and streams
	11.3.3.1. Basin information
	11.3.3.2. Hydrologic features
	11.3.3.3. Potential waterway impacts specific to this route

	11.3.4. Wetlands
	11.3.5. Archeological resources

	11.4. COMMUNITY IMPACTS
	11.4.1. Aesthetics and visual impacts
	11.4.2. Agriculture
	11.4.3. Airports and airstrips
	11.4.4. Electric distribution line issues
	11.4.5. Electric and magnetic fields
	11.4.6. Highvoltage impact fees
	11.4.7. Public lands
	11.4.8. Highway concerns
	11.4.9. Land use compatibility
	11.4.10. Residences

	11.5. STAGING AND ACCESS
	11.5.1. Staging areas
	11.5.2. Access paths


	12. Summary and Comparison of Impacts among Routes
	12.1. DERIVATION OF PROPOSED ROUTES AND ALTERNATIVES
	12.1.1. Three routes proposed by the applicants
	12.1.2. Routes resulting from WDOT suggestion
	12.1.3. Route resulting from WDNR suggestion

	12.2. COMPARISON OF NATURAL RESOURCE IMPACTS AMONG ROUTES
	12.2.1. Potential impacts to rare species and communities
	12.2.2. Potential forest losses
	12.2.3. Potential Impacts to rivers and streams
	12.2.4. Potential wetland impacts

	12.3. COMPARISON OF COMMUNITY IMPACTS
	12.3.1. Recreational resources
	12.3.2. Highvoltage impact fees
	12.3.3. Proximity of the routes to residences, schools, daycare centers, and businesses
	12.3.4. Potential for impact on Great River Road

	12.4. SCENARIOS FOR A DPC Q1 161 KV REBUILD RESULTING FROM COMMISSION ROUTING DECISIONS
	12.5. SUMMARY AND COMPARISON OF SELECTED IMPACTS FOR ALL ROUTES
	12.6. SUMMARY AND COMPARISON OF ROUTE COSTS

	Acronyms
	Appendix A – Common Structure Diagrams
	Appendix B – Electric and Magnetic Fields
	EMF Overview

	What is EMF?
	How electricity produces magnetic fields
	Electric fields
	Power line voltage and magnetic fields
	The size of the magnetic fields from electric distribution lines
	Other sources of EMF
	Levels of EMF in a home
	Measuring EMF
	Epidemiology
	Cause and effect relationships

	Epidemiological studies
	Residential exposure
	Early Research
	Swedish Study — 26 years of data, small population
	Danish and Finnish Studies — Little leukemia risk
	Canadian Studies — previous studies reexamined
	British Journal of Cancer — 2000
	Continued search for the cause of childhood leukemia

	Occupational studies

	Biological mechanism
	Cosmic radiation, radon, and power lines
	Cosmic Radiation
	Radon

	Whole animal studies
	REVIEWS AND RECOMENDATIONS

	National Research Council EMF Research Review
	EMF research and public information dissemination program
	National radiation protection board report—2001
	Summary


	2002 Report from the State of California
	Pacemakers and Defibrillators—Electromagnetic Interference
	Reducing EMF Levels from Power Lines
	Low-EMF pole design
	Disadvantages of low-EMF poles
	Why don’t the utilities use low-EMF poles for all their projects?

	Underground lines decrease magnetic fields

	Commission Activity
	Orders to the Wisconsin utilities
	Certification requirements for construction projects
	Magnetic field estimates for proposed utility projects


	For Further Information Contact


	Appendix C – Agricultural Impact Statement
	Appendix D – Executive Summary of the Minnesota Office of Energy Security Environmental Impact Statement
	Appendix E – Rural Utilities Service Draft EIS


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





