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David R. Moeller 
Senior Attorney 
218-723-3963 
dmoeller@allete.com 


 
 
      April 15, 2014 
 
 
VIA ELECTRONIC FILING 
 
Dr. Burl W. Haar 
Executive Secretary 
Minnesota Public Utilities Commission 
121 7th Place East, Suite 350 
St. Paul, MN 55101-2147 
 


Re: In the Matter of the Request by Minnesota Power for a Route Permit for the 
Great Northern Transmission Line 


 Minnesota Power’s Route Permit Application 
MPUC Docket No. E015/TL-14-21 


 
Dear Dr. Haar: 
 


Minnesota Power hereby submits via eFiling its Application for a Route Permit to 
construct the 500 kV Great Northern Transmission Line and associated facilities (Project).  
The Project is a high voltage transmission line between the province of Manitoba and 
Minnesota Power’s service territory in northern Minnesota.  The Route Permit Application is 
being filed pursuant to Minnesota Statutes Chapter 216E and Minnesota Rules Chapter 7850.   


Minnesota Power proposes to construct a 220-mile 500 kilovolt (kV) alternating 
current (AC) transmission line between the Minnesota Manitoba border crossing northwest 
of Roseau, Minnesota and the existing Blackberry Substation near Grand Rapids, Minnesota, 
as well as associated substation facilities and transmission system modifications at the 
Blackberry Substation site, and a 500 kV series compensation station. The new substation 
facilities required for the Project (Blackberry 500 kV Substation) will be constructed adjacent 
to and east of the existing Blackberry 230/115 kV Substation. The line is expected to carry at 
least 750 MW to facilitate agreements and transmission service requests between Minnesota 
Power and Manitoba Hydro plus exports and transmission service requests by Manitoba 
Hydro to other utilities.   


Since January 2012 Minnesota Power has been actively developing the Project 
through extensive voluntary outreach, including numerous meetings with landowners, 
federal, state, and local agencies and other invited stakeholders such as tribal governments 
and non-governmental organizations.  Minnesota Power initiated Minnesota Public Utilities 


30 west superior street / duluth, minnesota  55802-2093 / fax: 218-723-3955 /www.allete.com 







Commission (MPUC) approval through submittal of the Certificate of Need (CN) 
application, which the MPUC deemed complete in an order dated January 8, 2014.  MPUC 
Docket No. E015/CN-12-1163.  Also, in conjunction with this Application, Minnesota Power 
will be submitting today its Presidential Permit Application with the U.S. Department of 
Energy because this Project crosses an international border.   


Notice of the Application filing will be made pursuant to Minn. Stat. § 216E.03, subd. 
4 and Minn. Rules 7850.2100.  Minnesota Power awaits an invoice from Department of 
Commerce (Department) for processing the Route Permit Application (as required by Minn. 
Rules 7850.1800 and Minn. Stat. 216E.18, subd. 2a).  


 Minnesota Power looks forward to continuing its active engagement for the Great 
Northern Transmission Line with the MPUC, the Department, and other stakeholders.  Please 
contact me if you have any questions or need additional information. 


 
      Yours truly, 


 
      David R. Moeller 
      Senior Attorney 
      Minnesota Power 
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Completeness Checklist  


The content requirements for an application with the Commission under the Full Permitting 
Process are identified in Minnesota Rules 7850.1900, Subparts 2 and 3. The rule requirements 
are listed in table below with references indicating where the information can be found in this 
Application. 


Route Permit Application Completeness Checklist 


Authority Required Information Where 


Minn. R. 
7850.1900, 
Subp. 2 


Route Permit for High Voltage Transmission Line  


A. a statement of proposed ownership of the facility at the time of 
filing the application and after commercial operation; 


Section 1.2.1 


B. the precise name of any person or organization to be initially 
named as permittee or permittees and the name of any other 
person to whom the permit may be transferred if transfer of the 
permit is contemplated; 


Section 1.2.1 


C. at least two proposed routes for the proposed high voltage 
transmission line and identification of the applicant’s preferred 
route and the reasons for the preference; 


Executive Summary, 
Sections 1.1, 4.0, 4.14, 
5.0 


D. a description of the proposed high voltage transmission line 
and all associated facilities including the size and type of the 
high voltage transmission line; 


Sections 5.2, 5.3 


E. the environmental information required under Minn. R. 
7850.1900, Subp. 3; 


See Minn. R. 7850.1990, 
Subp.3 (A) to (H) 
below. 


F. identification of land uses and environmental conditions along 
the proposed routes; 


Section 6.6 & Sections 
4.0, 5.9, 6.0,  7.0, 8.0 


G. the names of each owner whose property is within any of the 
proposed routes for the high voltage transmission line; 


Appendix H 


H. United States Geological Survey topographical maps or other 
maps acceptable to the commission showing the entire length of 
the high voltage transmission line on all proposed routes; 


Appendix A 


I. identification of existing utility and public rights-of-way along 
or parallel to the proposed routes that have the potential to 
share right-of-way with the proposed line; 


Section 6.6 and  
Appendix A, H 


J. the engineering and operational design concepts for the 
proposed high voltage transmission line, including information 
on the electric and magnetic fields of the transmission line; 


Sections 5.2, 6.15 
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Authority Required Information Where 


K. cost analysis of each route, including the costs of constructing, 
operating, and maintaining the high voltage transmission line 
that are dependent on design and route; 


Section 5.10 


L. a description of possible design options to accommodate 
expansion of the high voltage transmission line in the future; 


Section 4.11, 5.2, 5.3 


M. the procedures and practices proposed for the acquisition and 
restoration of the right-of-way, construction, and maintenance 
of the high voltage transmission line; 


Sections 5.5, 5.6, 5.7, 5.8 


N. a listing and brief description of federal, state, and local permits 
that may be required for the proposed high voltage 
transmission line; 


Section 3.0 


O. a copy of the Certificate of Need or the certified high voltage 
transmission line list containing the proposed high voltage 
transmission line or documentation that an application for a 
Certificate of Need has been submitted or is not required. 


Section 1.3 


Minn. R. 
7850.1900, 
Subp. 3 


Environmental Information 


A. a description of the environmental setting for each site or route; Sections 4.0, 5.0, 6.0, 7.0 


B. a description of the effects of construction and operation of the 
facility on human settlement, including, but not limited to, 
public health and safety, displacement, noise, aesthetics, 
socioeconomic impacts, cultural values, recreation, and public 
services; 


Sections 6.5, 6.6, 6.7, 6.8, 
6.9, 6.10, 6.11, 6.12, 6.13, 
6.15, 6.22, 6.23, 6.24, 7.3, 
8.1 


C. a description of the effects of the facility on land-based 
economies, including, but not limited to, agriculture, forestry, 
tourism, and mining; 


Sections 6.5, 6.6, 6.22, 
6.23, 6.24, 6.25, 6.26, 7.3, 
8.1 


D. a description of the effects of the facility on archaeological and 
historic resources; 


Sections 6.10, 6.16 


E. a description of the effects of the facility on the natural 
environment, including effects on air and water quality 
resources and flora and fauna; 


Sections 6.1, 6.2, 6.3, 6.4, 
6.12, 6.17, 6.18, 6.19, 
6.20, 6.21, 7.3, 8.1 
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Authority Required Information Where 


F. a description of the effects of the facility on rare and unique 
natural resources; 


Sections 6.18, 6.19, 6.20, 
7.3, 8.1 


G. identification of human and natural environmental effects that 
cannot be avoided if the facility is approved at a specific site or 
route; 


Section 8.0 and Sections 
5.0, 6.0, 7.0 


H. a description of measures that might be implemented to 
mitigate the potential human and environmental impacts 
identified in items A to G and the estimated costs of such 
mitigative measures. 


Executive Summary 
and Sections 5.0, 6.0, 
7.0, and 8.0 


 


Conclusion 


The data presented in this Application shows that both Route Alternatives would be consistent 
with state goals to conserve resources; minimize environmental and human settlement impacts 
and land use conflicts; and ensure the state’s electric energy security through efficient, cost-
effective infrastructure. 


The Applicant is requesting that PUC issue a Route Permit for the Project and that DOE issue a 
Presidential Permit for the Project.  
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Acronyms and Abbreviations 


A 
AADT annual average daily traffic 
ACHP Advisory Council on Historic 


Preservation 
Act Next Generation Energy Act 
AIMP Agricultural Impact Mitigation 


Plan 
Al aluminum  
ALJ Administrative Law Judge 
AM amplitude modulation 
ANSI American National Standards 


Institute 
APP Avian Protection Plan 
AREMA American Railway 


Engineering and Maintenance 
of Way Association 


ATV all-terrain vehicle 


B 
BA Biological Assessment 
BGEPA Bald and Golden Eagle 


Protection Act 
BIA Bureau of Indian Affairs 
BLM Bureau of Land Management 
BMP Best Management Practice 


C 
CEQ Council on Environmental 


Quality 
CO2 carbon dioxide 
CO carbon monoxide 
CSAH county state-aid highway 


D 
DNR Department of Natural 


Resources 
DOC Department of Commerce 
DOE Department of Energy 
DOT Department of Transportation 
DOA Department of Agriculture 


E 
ECS Ecological Classification 


System 
EHV extra high voltage 
EI Environmental Inspector 
EILC Ecologically Important 


Lowland Conifers 
EIS Environmental Impact 


Statement 
EMF electric and magnetic field 
EO Executive Order 
EPA U.S. Environmental Protection 


Agency 
EQB Environmental Quality Board 
ESA Endangered Species Act 
ESRI  


F 
FA operation with cooling fans 
FAA Federal Aviation 


Administration 
FCC Federal Communications 


Commission 
Fe iron 
FM frequency modulation 
FOA operation with fans and oil 


pumps 


G 
G Gauss 
GAP Geographical Analysis 


Program 
GHG greenhouse gas 
GIS Geographic Information 


System 
GNTL Great Northern Transmission 


Line 


H 
H2S hydrogen sulfide 
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HCVF High Conservation Value 
Forest 


Hz Hertz 


I 
ICD implantable cardioverter 


defibrillator 
ICNIRP International Commission on 


Non-Ionizing Radiation 
Protection 


IBA Important Bird Area 
IEEE Institute of Electrical and 


Electronics Engineers 


K 
kV kilovolt 
kV/m kilovolts per meter 


L 
LEP Limited English Proficiency 
Leq Equivalent continuous sound 


level 
LGU Local Government Unit 
LiDAR Light Detection and Ranging 
LMIC Land Management 


Information Center 


M 
µg/m3 micrograms per cubic meter 
mA milliAmperes 
MAAQS Minnesota Ambient Air 


Quality Standards 
MBS Minnesota Biological Survey 
MBTA Migratory Bird Treaty Act 
MDA Minnesota Department of 


Agriculture 
mG milliGauss 
mg/m3 milligrams per cubic meter 
MHS Minnesota Historical Society 
MISO Mid-Continent Independent 


System Operator 
MNN Minnesota Northern Railroad 
MPCA Minnesota Pollution Control 


Agency 
MRCC Midwestern Regional Climate 


Center 
MW megawatt 


N 
NAAQS National Ambient Air Quality 


Standards 
NAC-1 Noise Area Classification 1 
NCDC National Climatic Data Center 
NEMA National Electrical 


Manufacturers’ Association 
NEPA National Environmental Policy 


Act 
NERC North American Electric 


Reliability Corporation 
NESC National Electric Safety Code 
NGO non-governmental 


organization 
NHIS Natural Heritage Inventory 


System 
NHPA National Historic Preservation 


Act 
NIEHS National Institute of 


Environmental Health Sciences 
NLCD National Land Cover Database 
NO2 nitrogen dioxide 
NOI Notice of Intent 
NPC Native Plant Communities 
NPDES National Pollutant Discharge 


Elimination System 
NRCS Natural Resources 


Conservation Service 
NRHP National Register of Historic 


Places 


O 
O3 ozone 
OA operation with no fans 
OGF Old Growth Forest 
OHV off-highway vehicle 
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P 
PA Programmatic Agreement 
Pb lead 
PEM Palustrine emergent 
PFO Palustrine forested 
PM particulate matter 
PPA Power Purchase Agreement 
ppb  parts per billion 
ppm parts per million 
PPSA Power Plant Siting Act 
PSS Palustrine Scrub-shrub 
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PUC Public Utilities Commission 
PWI Public Waters Inventory 


R 
ROC region of comparison 
ROD Record of Decision 
ROW right-of-way 


S 
SFRMP Subsection Forest Resource 


Management Plan 
SGCN Species of Greatest 


Conservation Need 
SHPO State Historic Preservation 


Office 
SNA Scientific and Natural Area 
SO2 sulfur dioxide 
SPCC Spill Prevention, Control, and 


Countermeasures 
SWPPP Storm Water Pollution 


Prevention Plan 


T 
TCP Traditional Cultural Property 
TH trunk highway 
THPO Tribal Historic Preservation 


Office 
TSP total suspended particulate 


U 
UHI urban heat island 


USACE U.S. Army Corps of Engineers 
USDA U.S. Department of 


Agriculture 
USFS U.S. Forest Service 
USFWS U.S. Fish and Wildlife Service 
USGS U.S. Geological Survey 


V 
VEC valued environmental 


component 
VHF very high frequency 
VOR very high frequency (VHF) 


omnidirectional range 


W 
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ROUTE PERMIT APPLICATION


Minnesota Power, an operating division of ALLETE, Inc. (Applicant), is applying to the Minnesota Public 
Utilities Commission (PUC) for a Route Permit and to the U.S. Department of Energy (DOE) for a 
Presidential Permit to construct the Great Northern Transmission Line (GNTL).


ABOUT THE PROJECT
The project includes a 500 kilovolt (kV) 
alternating current (AC) transmission line 
between the Minnesota-Manitoba border 
(border crossing) and the existing Blackberry 
Substation near Grand Rapids, Minnesota, as 
well as associated substation facilities and 
transmission system modifications at the 
Blackberry Substation site, and a 500 kV series 
compensation station (Project) (see Figure ES-1 
below).  


Construction is expected to begin by 2016 and is 
expected to be completed by 2020.


The Project 
will be 
approximately 
220 miles long, 
regardless 
of the Route 
Alternative 
selected.


PROJECT BENEFITS
As a public utility, the Applicant 
provides customers with reliable 
and affordable electricity that 
balances environmental impact. The 
Project is a unique opportunity to 
provide customers and the upper 
Midwest region with cost-competitive 
electricity generated by emission-free 
hydroelectric facilities.


The Project will also bring economic 
and fiscal benefits to Minnesota during 
construction and ongoing benefits once 
in operation. 


PROJECT PURPOSE AND NEED
The Project’s purpose is to efficiently provide the Applicant’s 
customers and the Midwest region with clean, emission-free 
energy that will:


→	 Help meet the region’s growing energy demands
→	 Advance the Applicant’s EnergyForward strategy 


to increase its generation diversity and renewable 
portfolio


→	 Strengthen system reliability
→	 Fulfill the Applicant’s obligations under its power 


purchase agreements with Manitoba Hydro


all in a manner that is consistent with the Applicant’s 
commitment to making a positive impact on communities.


Blue Route
~220 miles long


Orange Route
~220 miles long


Segment Options
2 additional alternatives 
not included in the 
Orange or Blue routes


Border Crossing


Blackberry Substation


FIGURE ES-1: PROPOSED ROUTE ALTERNATIVES
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ROUTE PERMIT APPLICATION


PUBLIC PARTICIPATION AND AGENCY COORDINATION


From the outset of the Project development 
process, the Applicant recognized the 
importance of gathering data, input, and 
engaging members of the public, landowners, 
agencies, tribes, local government units, and 
non-government organizations (NGOs) in an 
upfront, comprehensive outreach program. 


During the initial stages of Project development, 
the Applicant developed a strategic 
communication plan that identified stakeholders 
for the Project, along with communication 
tools, schedule, and approach to engage those 
stakeholders early and often throughout the 
route development process.


From August 2012 to November 2013, the 
Applicant organized more than 75 agency 
and public meetings and maintained an 
active online presence.


1,780 Comments received at meetings, 
online, or via the hotline


640 Of comments received were 
mapped


13 Agency 
meetings 16 Agencies 


attended


52 Public 
meetings 2,200 People 


attended+


REGULATORY FRAMEWORK
FEDERAL PROCESS


The Department of Energy is 
the lead federal agency for the 
Project. Pursuant to Executive 
Order (EO) 10485 of 1953, as 
amended by EO 12038, and 
10 Code of Federal Regulations 
(CFR) Section 205.320, a 


Presidential Permit is required for the Project 
because it will cross the international boundary 
between Minnesota and Manitoba, Canada. 


Because the Project constitutes a Major Federal 
Action, DOE must consider the environmental 
effects of the Project, and reasonable 
alternatives to the Project, pursuant to the 
National Environmental Policy Act (NEPA). An 
Environmental Impact Statement (EIS) will be 
prepared in compliance with NEPA and DOE’s NEPA 
implementing regulations, 10 CFR Part 1021.


STATE PROCESS
PUC regulates transmission line 
construction in Minnesota. PUC 
determines whether there is a need for a 
transmission line through its Certificate 
of Need process. PUC also determines 
the route—and any conditions it will 
require for the construction, operation, 


and maintenance of the transmission line—through its route 
permitting process.


The Applicant filed a Certificate of Need application for 
the Project with PUC October 22, 2013. The Certificate of 
Need application can be found on PUC’s website, under 
MPUC Docket No. E015/CN-12-1163. The Certificate of 
Need establishes the size, type, and required end points 
of the Project. 


This document is the Route Permit Application for 
authorization to construct a new transmission line and 
associated facilities in Minnesota. 


+


+
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PROJECT DESCRIPTION


TRANSMISSION LINE STRUCTURE TYPE
The Applicant continues to evaluate several structure 
types and configurations that will be used for the 
Project, including: a self-supporting lattice structure, 
a lattice guyed-V structure, and a lattice guyed delta 
structure. The structure details provided in Figure ES-2 
and Appendix D are typical of these structure types.


The Applicant currently estimates approximately 4 to 
5 structures per mile of transmission line.  The type 
of structure in any given section of transmission line 
will be dependent on land type and land use. 


The Project structures typically will range in heights 
from approximately 100 feet above ground to 
approximately 150 feet above ground, depending on 
the structure type and the terrain. In some instances, 
such as where the Project crosses an existing 
transmission line, taller structures may be required. 


RIGHT-OF-WAY
This Project generally will require a new 200-foot-
wide right-of-way (ROW) to accommodate the 
transmission line.  


For high-voltage transmission lines, utilities 
acquire easement rights across certain parcels to 
accommodate the facilities.  The evaluation and 
acquisition process includes title examination, initial 
owner contacts, survey work, document preparation, 
and easement purchase.
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FIGURE ES-2: STRUCTURE SCHEMATICS


Typical Spans: 1,000 feet - 1,450 feet


Right-of-way: 200 feet


Aerial view of 500kV line in 
Lost River State Forest, near 


Border Crossings A1-A3
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PROPOSED ROUTE ALTERNATIVES
For purposes of reviewing potential environmental effects, the Applicant employed a Route Alternative 
that is 1,000 to 3,000 feet wide and a 200-foot wide anticipated ROW. The table below compares key 
conditions between the Orange and Blue Route Alternatives. The majority of the impacted land for either 
Route Alternative consists of woody wetlands and deciduous, evergreen, and mixed forest lands. Impacted 
agricultural land typically includes pasture and hay, row crops, and small grains.


ORANGE ROUTE BLUE ROUTE
220 miles long


30% parallel to existing 
transmission line ROW


219 miles long


38% parrellel to existing 
transmission line ROW


KEY CONDITIONS EVALUATED
Within 200 ft 


anticipated ROW
Within 1,000-


3,000 ft
Within 200 ft 


anticipated ROW
Within 1,000-


3,000 ft


Residences 0 64 0 49


Private land + 32% + 36%


County land + 18% + 12%


State land + 49% + 52%


Federal land + 1% + 1%


Permanently impacted acreage 2115 N/A 2,327 N/A


Percentage NWI wetlands 63% 58% 69% 62%


Acres of filled wetlands estimated + 0.56 + 0.60


Acres of permanently impacted 
agricultural land + 4 + 4


Percentage of forested land 52% 55% 45% 55%


+ Included in the value for impacts within 1,000 - 3,000 feet.


ADDITIONAL SEGMENT OPTIONS
Two additional Segment Options—not included within the Orange Route or the Blue Route—have been 
identified as potential alternatives (see Figure ES-1). Potential environmental impacts of these additional 
Segment Options are described in each resource section (see Section 6.0).


SUBSTATION AND ASSOCIATED FACILITIES
The Project will terminate at a new substation (that is, Blackberry 500 kV Substation) located on the same 
site as the Applicant’s existing Blackberry 230/115 kV substation. The Blackberry 500 kV Substation will 
be designed to accommodate the new 500 kV line, 500/230 kV transformation, existing 230 kV lines, and 
all associated 500 kV and 230 kV equipment. The Project also will require a 500 kV Series Compensation 
Station, the location of which, has not yet been determined. For purposes of the impact analysis, it was 
assumed that the 500 kV Series Compensation Station would be located at the Blackberry Substation site.
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POTENTIAL ENVIRONMENTAL IMPACTS
The potential environmental impacts of the Project are addressed in detail in Section 6 of this Application. 
Table ES-1 summarizes the range of impacts that will occur for each environmental issue reviewed in that 
Section.


Table ES-1.  Summary of Potential Environmental Impacts


Orange Route Alternative Blue Route Alternative


Geomorphic and Physiographic Environment


The Project will require minimal excavation or sur-
face grading because transmission lines are con-
structed to conform to the local topography. Surficial 
deposits are generally greater than 50 feet thick and 
in some areas bedrock might be encountered at con-
struction depths. The Project is not expected to have 
temporary or permanent impacts on the geomorphic 
or physiographic environment.


Same as Orange Route.


Soils


Surface soils will be disturbed by site clearing, grading, 
and excavation activities at structure locations, pull-
ing and tensioning sites, setup areas, and during the 
transport of crews, machinery, materials, and equip-
ment over access routes (primarily along rights-of-way 
[ROWs]).


During dry conditions, this disturbance will be minimal, 
and generally will be less invasive than typical agricul-
tural practices such as plowing and tilling.


Soil compaction may occur on access paths, and at 
other locations, which is the result of heavy equipment 
activity. Soil erosion may occur if surface vegetation is 
removed, especially on fine textured soils that occur 
on sloping topography.


Same as Orange Route


Climate


The Project will deliver hydropower and help diversify 
the energy fuel supply; it is a key component in 
the Applicant’s long-term strategy to generate or 
purchase low-carbon energy resources and reduce 
GHG emissions. Through the Project and other planned 
projects, the Applicant plans to significantly reduce 
coal-generation in its portfolio. Other Manitoba Hydro 
customers will see similar GHG emission reductions. 
The Project therefore is not expected to have any long-
term direct or indirect effects on climate.


Same as Orange Route.


continued...
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Orange Route Alternative Blue Route Alternative


Vegetation


Permanent conversion of forests (2,745 acres) and 
shrublands to more open, herbaceous settings within 
the anticipated ROW.


Open, herbaceous landcover types will remain intact 
following construction, except at structures.


Greenfield alignment through 89.6 miles of forest with 
associated reduction in intact blocks of forest habitat 
(that is, fragmentation).


Approximately 25 acres of ecologically important 
lowland forests, as designated by Minnesota DNR 
would be crossed.


Temporary impacts on all vegetation types during 
construction due to clearing for equipment access 
along access paths and at structure locations.


Soil compaction due to the need for access to 
structures.


Permanent loss of vegetation at structures.


Potential for spread of invasive species and edge 
effects, particularly in adjacent forest communities.


Conversion of forests (2,680 acres) and shrublands to 
more open, herbaceous settings within the anticipated 
ROW.


Open, herbaceous landcover types will remain intact 
following construction except, at structures.


Greenfield through 82.8 miles of forest with associated 
reduction in intact blocks of forest habitat (that is, 
fragmentation).


Approximately 42 acres of ecologically important 
lowland forests, as designated by Minnesota DNR 
would be crossed.


Temporary impacts on all vegetation types during 
construction due to clearing for equipment access 
along access paths and at structure locations.


Soil compaction due to the need for access to 
structures.


Permanent loss of vegetation at structures.


Potential for spread of invasive species and edge 
effects, particularly in adjacent forest communities.


Human Settlement


No known residences are located within the anticipated ROW.


Indirect effects on residential properties may occur 
and will include construction related noise, potential 
interruptions of traffic during construction, temporary 
impacts on land use, and possible changes to home or 
property values.


Same as Orange Route


Land Use


The Project will obtain easement rights on the 
anticipated ROW, thus, the land will stay in current 
ownership. Permanent impacts to the use of the land 
would only occur at the structure locations, that is, 
the structures would permanently restrict the owner’s 
use. Other areas within the anticipated ROW would 
have fewer restrictions on use, and, therefor, were not 
identified as a permanent impact. 


Additional personal income will be generated for 
residents in the region and the state by circulation and 
recirculation of dollars paid out by the Applicant as 
business expenditures and state and local taxes.


The Project will obtain easement rights on the 
anticipated ROW, thus, the land will stay in current 
ownership. Permanent impacts to the use of the land 
would only occur at the structure locations, that is, 
the structures would permanently restrict the owner’s 
use. Other areas within the anticipated ROW would 
have fewer restrictions on use, and, therefor, were not 
identified as a permanent impact. 


Table ES-1.  Summary of Potential Environmental Impacts, continued...


continued...
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Orange Route Alternative Blue Route Alternative


Land Use, continued...


Permanent impacts based on land ownership types 
will total approximately 4 acres for state conservation 
land; 11 acres for other privately owned land; 9 
acres for county land; 25 acres for state forest; 
and approximately 3 acres for WMAs. All other land 
ownership types will have less than one acre of 
permanent impact.


Permanent impacts on land cover types will total 
approximately 4,118 acres. 


No effect on zoning.


Permanent impacts based on land ownership types 
will total approximately 5 acres for state conservation 
land; 12 acres for other privately owned land; 6 acres 
for county land; and 28 acres for state forest. All other 
land ownership types will have less than one acre of 
permanent impact.


Permanent impacts on land cover types will total 
approximately 3,908 acres. 


No effect on zoning.


Environmental Justice


The Project will not have a disproportionately high and 
adverse affect on minority populations, or have a high 
impact on any individual or population. Minority and 
low-income individuals may experience construction 
related impacts in the same manner as other 
individuals. These may include temporary construction 
impacts and operation and maintenance impacts.


Same as Orange Route.


Socioeconomic Factors


More than 200 jobs are estimated to be directly 
created from construction of the Project and 73 jobs 
are estimated to be added in industries such as food 
service, healthcare, and building and professional 
services. It is not anticipated that the Project will 
create new, permanent jobs.


If local contractors are used for portions of the 
construction, total wages and salaries paid to 
contractors and workers in surrounding counties will 
contribute to the total personal income of the region. 


Indirectly, the increased capability and reliability of 
the electric system to supply energy to commercial 
and industrial users might contribute to the economic 
growth of the region. 


Same as Orange Route.


Table ES-1.  Summary of Potential Environmental Impacts, continued...


continued...
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Orange Route Alternative Blue Route Alternative


Cultural Values
Although survey data suggests that there is a general 
understanding of the need for the Project, residents 
may not see the value of power transmission lines if 
there is no direct benefit to them.


If there is no direct benefit in better, more reliable 
energy to the communities, or if they sense it will 
inhibit their economic life in relation to tourism, 
agriculture, or decreasing land values, and inadequate 
compensation for use of their land, there could be 
adverse effects on the cultural values of pragmatism 
and quality of life.


Game animal populations are not expected to be 
affected by the Project. The Project is not expected to 
have any negative impacts on hunting opportunities 
within the Route Alternative.


The Project will allow local residents to continue their 
overall individual economic and social activities, and 
access to the natural environment and tourism is not 
expected to be permanently and negatively affected by 
the Project.


The presence of new transmission lines will not hinder 
use of trails or forest areas for recreational purposes.


Overall, the Project is not expected to have lasting direct 
effects on the values of individualism and community pride.


No indirect effects on economic well-being, quality of 
life, and standard of living are anticipated.


Same as Orange Route


Aesthetics


The visual profile of transmission structures and 
conductors may influence the perceived aesthetic 
quality of a view from a particular location.


Where the Orange Route is adjacent to the Big Bog 
State Recreation Area in Beltrami County, visual 
impact because of structures and conductors could be 
long-term if they can be viewed from the boardwalk. 
Additional study is required to determine potential 
impacts at this location.


There are 64 residences located within the Route 
Alternative, but no residences are located within the 
anticipated ROW. The presence of existing natural 
windbreaks and tree rows may reduce the visual 
impact of the Project to the residences.


Additional visual intrusion will occur at the location 
where the transmission line crosses roads and trails.


The visual profile of transmission structures and 
conductors may influence the perceived aesthetic 
quality of a view from a particular location. 


There are 49 residences located within the Route 
Alternative, but no residences are located within the 
anticipated ROW. The presence of existing natural 
windbreaks and tree rows may reduce the visual impact 
of the Project to the residences.


The primary visual intrusion will occur at the location 
where the transmission line crosses roads and trails.


Table ES-1.  Summary of Potential Environmental Impacts, continued...


continued...
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Orange Route Alternative Blue Route Alternative


Noise


Analysis results indicate that audible noise associated 
with the Project will be in compliance with the relevant 
MPCA noise standards at the edge of the Project ROW 
in most areas.  Where the Project parallels the existing 
500 kV line, the analysis results indicate that audible 
noise has the potential to reach 50.5 dBA on an L50 
basis at the edge of the common ROW for the two 
lines. Based on a review of aerial photography using 
GIS technology, the nearest residence is approximately 
2,000 feet away from the ROW. At that distance, 
the projected audible noise levels attributable to the 
Project are expected to attenuate such that they will 
not cause or contribute to an exceedence of the MPCA 
noise standards.


Construction equipment, including heavy trucks and 
cranes, supporting equipment like air compressors 
and concrete mixers, and potentially even helicopters, 
would generate temporary noise in the area 
surrounding the construction site. 


Same as Orange Route.


Air Quality


No permanent or long-term effect on air quality.


During construction of the Project, limited, temporary, 
and localized impacts on air quality might occur 
during construction of either Route Alternative due to 
the disturbance of topsoil, which raises fugitive dust 
particles.


Same as Orange Route.


Public Services


Once construction is complete, the Project, including 
all Route Alternatives, will span all roads and therefore 
will not impede emergency services or otherwise result 
in any long-term, negative direct or indirect effects on 
public services.


Gas pipelines are not common in the Study Area, 
therefore, impacts on gas and oil pipelines are not 
expected.


The Orange Route Alternative parallels existing 
electrical transmission lines for approximately 66.4 
miles. Construction and operation of the Project will not 
interfere with the operation of existing transmission lines 
as the appropriate separation distance will be maintained 
for clearance and safety issues.


Once construction is complete, the Project, including 
all Route Alternatives, will span all roads and therefore 
will not impede emergency services or otherwise result 
in any long-term, negative direct or indirect effects on 
public services.


Gas pipelines are not common in the Study Area, 
therefore, impacts on gas and oil pipelines are not 
expected.


The Blue Route Alternative parallels existing electrical 
transmission lines for approximately 84.2 miles. 
Construction and operation of the Project will not 
interfere with the operation of existing transmission 
lines as the appropriate separation distance will be 
maintained for clearance and safety issues.


Table ES-1.  Summary of Potential Environmental Impacts, continued...
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Orange Route Alternative Blue Route Alternative
Radio, TV, Cellular Telephone


The Applicant does not expect that radio or television 
interference will be an issue within the Study Area. 


There are no communication towers located in the 
anticipated ROW thus, construction of the Project will 
not directly affect any communication towers.


No indirect impacts on omnidirectional communications 
are anticipated as the transmission line hardware will be 
designed to reduce gap discharges and corona discharges. 
The transmission line will be properly maintained to 
minimize gap discharges and corona discharges.


Same as Orange Route.


Electric and Magnetic Fields


No direct or indirect effects attributed to electric and 
magnetic fields from the Project are expected.


Same as Orange Route.


Archeological and Historical Resources


Information was obtained from existing public records 
recorded at the State Historic Preservation Office to 
evaluate potential impacts to archaeological and historic 
resources. A full field evaluation has not been completed.


Two architectural properties are known to be present 
with the anticipated ROW that could be directly or 
indirectly affected. The anticipated ROW does not 
include any properties previously listed or determined 
eligible for the National Register of Historic Places.


Possible impacts on archaeological and architectural 
properties, and Traditional Cultural Properties (TCPs) 
could result from one or more of the following:


→	 Direct disturbance or alteration to the resource 
from preconstruction, construction, or mainte-
nance activities. 


→	 Disturbance to surface soils from heavy con-
struction vehicles, equipment, or materials.


→	 Disturbance to surface soils through grubbing, 
stump removal, boulder removal, and grading.


→	 Subsurface excavation necessary for construc-
tion.


Same as Orange Route.


continued...


Table ES-1.  Summary of Potential Environmental Impacts, continued...
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Orange Route Alternative Blue Route Alternative


Archeological and Historical Resource, continued...


→	 Visual, atmospheric, or audible intrusions 
causing alterations to the setting, character, 
viewshed, or landscape of the property.


→	 Unauthorized removal of or damage to the 
property by individuals made aware of the 
presence of such properties.


Water Resources and Floodplains


This section evaluated potential impacts to public water 
inventory (PWI) watercourses and basins, as well as 
floodplains. Crossings that were greater than 1,000 
feet-wide may result in placement of at least one 
structure in the basin or floodplain. 


Direct impacts on surface water resources likely will 
occur at the unnamed PWI basin in Roseau County. The 
span width of the unnamed PWI basin in Roseau County 
is approximately 2,118 feet wide, which may require 
one or more structures to be placed within this basin. 
Direct impacts on other PWI basins or watercourses are 
not likely to occur since they are spannable.  


Indirect effects on PWI resources will include the 
removal of riparian or shoreline forests where present. 
In addition to the habitat changes this will cause, it 
could increase light penetration to the waterbody. 
These indirect effects have potential to cause increased 
water temperature and changes to aquatic plant 
community.


Temporary access across PWI watercourses (see Table 
6.17-2) may be required to facilitate construction of 
portions of this Route Alternative, especially where 
located in isolated areas and where access to the ROW 
from public roads will be limited.


The Orange Route will cross four impaired waterways. 
Direct impacts on surface water resources are not 
likely to occur to Minnesota Pollution Control Agency 
(MPCA) impaired watercourses during construction of 
the Project, because the impaired water features will 
be avoided by spanning the transmission line over the 
watercourses.


This section evaluated potential impacts to public 
water inventory (PWI) watercourses and basins, as 
well as floodplains. Crossings that were greater than 
1,000 feet-wide may result in placement of at least 
one structure in the basin or floodplain. 


Direct impacts on surface water resources likely will 
occur at the unnamed PWI basin in Roseau County 
and at Grass Lake in Itasca County. The span width of 
the unnamed PWI basing in Roseau County wetland 
is approximately 2,118 feet wide, which may require 
one or more structures to be placed within this basin. 
The span width of Grass Lake in Itasca County will be 
approximately 1220 feet, which may require one or 
more structures to be placed within this basin. 


Indirect effects on PWI resources will include the 
removal of riparian or shoreline forests where present. 
In addition to the habitat changes this will cause, it 
could increase light penetration to the waterbody. The 
Blue Route crosses Pitt Grade Creek in Lake of the 
Woods County, where this may be an issue. These 
indirect effects have potential to cause increased water 
temperature and changes to aquatic plant community.


Temporary access across PWI watercourses (see Table 
6.17-2) may be required to facilitate construction of 
portions of this Route Alternative, especially where 
located in isolated areas and where access to the ROW 
from public roads will be limited.


The Blue Route will cross three impaired waterways. 
Direct impacts on surface water resources are not 
likely to occur to MPCA impaired watercourses during 
construction of the Project, because the impaired 
water features will be avoided by spanning the 
transmission line over the watercourses.


Table ES-1.  Summary of Potential Environmental Impacts, continued...
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Orange Route Alternative Blue Route Alternative


Water Resources and Floodplains, continued...


Indirect impacts that might affect turbidity and 
dissolved oxygen are from sediment runoff from 
stormwater during construction, due to the presence 
of exposed topsoil or disturbed vegetation within the 
ROW.


The Orange Route will cross floodplains associated with 
the Roseau River/Sprague Creek, Winter Road River, 
Troy Creek, Rapid River (Main & North Branch), Chase 
Brook, Wade Brook, Tamarack River and the Prairie 
River In total, approximately 79,706 feet (15.1 miles, 
approx.) of the Orange Route is located in floodplains. 
Where complete avoidance of floodplains is not feasible, 
structure placement will have little to no effects on 
water flow, flood water storage capacity, or flooding in 
those floodplains because the volume displaced by the 
structures will be so small as to be negligible.


Permanent impacts on groundwater resources are 
not anticipated to occur as a result of this Project. 
Temporary impacts during construction could occur 
if dewatering is necessary to install the transmission 
structures.


The Project will not be expected to result in violations 
of groundwater quality standards. xx


Approximately 1.0 mile of the Orange Route crosses 
the Hay Creek Impoundment Area, located within the 
Roseau River Watershed. The impacts on water flow, 
flood water storage, and flooding will be negligible 
due to the small volume of structures compared to 
the approximately 9,500-acre-feet capacity of the 
impoundment. 


Permanent impacts on groundwater resources are 
not anticipated to occur as a result of this Project. 
Temporary impacts during construction could occur 
if dewatering is necessary to install the transmission 
structures. 


The Project will not be expected to result in violations 
of groundwater quality standards.


Indirect impacts that might affect turbidity and 
dissolved oxygen are from sediment runoff from 
stormwater during construction, due to the presence 
of exposed topsoil or disturbed vegetation within the 
ROW.


The Blue Route will cross floodplains associated 
with the Roseau River/Sprague Creek, Winter Road 
River,  Peppermint Creek, Baudette River West Fork, 
Rapid River, Rapid River East Fork, Black River, Big 
Fork River, and Reilly Brook.  In total, approximately 
73,622 feet (13.9 miles, approx.) of the Blue Route 
are located in floodplains. Where complete avoidance 
of floodplains is not feasible, structure placement will 
have little to no effects on water flow, flood water 
storage capacity, or flooding in those floodplains 
because the volume displaced by the structures will be 
so small as to be negligible. 


Approximately 1.0 mile of the Blue Route crosses the 
Hay Creek Impoundment Area, located within the 
Roseau River Watershed. The impacts on water flow, 
flood water storage, and flooding will be negligible 
due to the small volume of structures compared to 
the approximately 9,500-acre-feet capacity of the 
impoundment. 


Permanent impacts on groundwater resources are 
not anticipated to occur as a result of this Project. 
Temporary impacts during construction could occur 
if dewatering is necessary to install the transmission 
structures. 


The Project will not be expected to result in violations 
of groundwater quality standards.


Table ES-1.  Summary of Potential Environmental Impacts, continued...
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Orange Route Alternative Blue Route Alternative


Wetlands


Direct permanent wetland impacts will occur where 
dredging or filling is required for structure foundation 
installation. The estimate of the total amount of 
wetlands that will need to be filled to install structures 
within the anticipated ROW, assuming a 1,000 foot 
span length is approximately 0.56 acres. The Applicant 
estimates that a total of approximately 5.3 acres 
of wetland will be filled for the construction of the 
Blackberry 500 kV Substation and the 500 kV Series 
Compensation Station.


Conversion of forested wetlands is likely the greatest 
permanent impact on wetlands associated with the 
Project. Removal of trees within the ROW is required 
to ensure the safe and efficient operation of the 
transmission line. Removal of woody vegetation within 
a forested wetland area will not require dredging or 
filling, nor will it reduce overall wetland acreage, but 
will convert the forested wetland area to a different 
vegetative class and thus a different wetland type.


The Orange Route will convert 1,667 acres of forested 
wetland. 


Permanent conversion of 448 acres of shrub wetlands 
will occur within a  minimum 70-foot-wide swath 
beneath the transmission line conductors, additional 
clearing width as well as the removal of tall growing 
species may be necessary.


Temporary wetland impacts due to construction 
activities will occur to wetland areas that are not 
permanently impacted or permanently converted to 
another wetland type. Temporary impacts are expected 
to occur in emergent (that is, palustrine emergent 
[PEM] type) wetlands during construction. The Orange 
Route would cross 117 miles of muck soils, which can 
be more sensitive to construction impacts.


The Project has potential to impact wetlands 
through soil erosion and sediment deposition due to 
construction activities. Sedimentation in wetlands can 
cause changes to vegetation, with greater potential for 
establishment of invasive species, such as reed canary 
grass.


Direct permanent wetland impacts will occur where 
dredging or filling is required for structure foundation 
installation. The estimate of the total amount of 
wetlands that will need to be filled to install structures 
within a anticipated ROW, assuming a 1,000 foot span 
length is approximately 0.60 acres. The Applicant 
estimates that a total of approximately 5.3 acres 
of wetland will be filled for the construction of the 
Blackberry 500 kV Substation and the 500 kV Series 
Compensation Station.


Conversion of forested wetlands is likely the greatest 
permanent impact on wetlands associated with the 
Project. Removal of trees within the ROW is required 
to ensure the safe and efficient operation of the 
transmission line. Removal of woody vegetation within 
a forested wetland area will not require dredging or 
filling, nor will it reduce overall wetland acreage, but 
will convert the forested wetland area to a different 
vegetative class and thus a different wetland type.


The Blue Route will convert 1,908 acres of forested 
wetland.


Permanent conversion of 419 acres of shrub wetlands 
will occur within a minimum 70-foot-wide swath 
beneath the transmission line conductors, additional 
clearing width as well as the removal of tall growing 
species may be necessary.


Temporary wetland impacts due to construction 
activities will occur to wetland areas that are not 
permanently impacted or permanently converted to 
another wetland type. Temporary impacts are expected 
to occur in emergent (that is, PEM Type) wetlands 
during construction. The Blue Route would cross 127 
miles of muck soils, which can be more sensitive to 
construction impacts.


The Project has potential to impact wetlands 
through soil erosion and sediment deposition due to 
construction activities. Sedimentation in wetlands can 
cause changes to vegetation, with greater potential for 
establishment of invasive species, such as reed canary 
grass.


Table ES-1.  Summary of Potential Environmental Impacts, continued...
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Orange Route Alternative Blue Route Alternative


Wildlife


Wildlife management areas (WMAs) are managed 
to provide habitat for wildlife as well as hunting 
opportunities. The Orange Route includes 342 acres of 
WMA within the anticipated ROW. 


Habitat fragmentation reduces the size of contiguous 
blocks of forest, shrubland, wetland, prairie, and 
grassland. This reduces the total area of contiguous 
habitat available to wildlife species and increases the 
isolation of the habitat. In forested habitat, it leads 
to an increase in edge habitat that is successfully 
exploited by a variety of predatory and scavenging 
species. The Orange Route includes 89.6 miles of 
forest greenfield impact.


Potential impacts on wildlife from the Project include 
the direct or indirect loss or conversion of habitat, 
increased habitat fragmentation, and the potential risk 
of avian collisions with transmission conductors and 
equipment.


Temporary impacts may include displacement due 
to construction activities or compaction of grassland 
habitat along access roads.


Wildlife management areas (WMAs) are managed 
to provide habitat for wildlife as well as hunting 
opportunities. The Blue Route includes 114 acres of 
WMA within the anticipated ROW. 


Habitat fragmentation reduces the size of contiguous 
blocks of forest, shrubland, wetland, prairie, and 
grassland. This reduces the total area of contiguous 
habitat available to wildlife species and increases the 
isolation of the habitat. In forested habitat, it leads 
to an increase in edge habitat that is successfully 
exploited by a variety of predatory and scavenging 
species. The Blue Route includes 82.8 miles of forest 
greenfield impact.


Potential impacts on wildlife from the Project include 
the direct or indirect loss or conversion of habitat, 
increased habitat fragmentation, and the potential risk 
of avian collisions with transmission conductors and 
equipment.


Temporary impacts may include displacement due 
to construction activities or compaction of grassland 
habitat along access roads.


Rare and Unique Species and Communities


There are 24 species listed as threatened, endangered, 
special concern, or unique resources that could occur in 
or near the Orange Route. Species protected by state 
statutes that occur within 1 mile of the Orange Route 
include 15 plants, 6 birds, 2 mollusks, 1 insect, and 3 
terrestrial communities. One vascular plant is listed by 
Minnesota as endangered. Eight species are listed as 
state threatened. The remaining resources are listed as 
of special concern or unique resources.


Potential impacts on rare and unique species from the 
Project include the direct or indirect loss or conversion 
of habitats and increased habitat fragmentation. 


Increased disturbance associated with clearing and 
construction related equipment that may allow invasive 
species to colonize previously undisturbed plant 
communities or increased disturbance in areas adjacent 
to existing transmission lines.


There are 14 species listed as threatened, endangered, 
special concern, or unique resources that have 
occurred in or near the Blue Route. Species protected 
by state statutes that occur within 1 mile of the 
Blue Route include 7 plants, 5 birds, 2 mollusks, 2 
colonial waterbird sites, and 3 terrestrial communities. 
In general, the western side of the Blue Route 
Alternative, because of the dominance of tilled 
agriculture, contains less native habitat, and thus 
fewer protected species, than other parts of the route. 


Potential impacts on rare and unique species from the 
Project include the direct or indirect loss or conversion 
of habitats and increased habitat fragmentation.


Increased disturbance associated with clearing and 
construction related equipment that may allow 
invasive species to colonize previously undisturbed 
plant communities or increased disturbance in areas 
adjacent to existing transmission lines.


continued...


Table ES-1.  Summary of Potential Environmental Impacts, continued...
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Table ES-1.  Summary of Potential Environmental Impacts, continued...


Orange Route Alternative Blue Route Alternative


Rare and Unique Species and Communities, continued...


The Orange Route crosses Watershed Protection Areas 
(WPAs) for calcareous fens at the Pine Creek Peatland 
SNA, Sprague Creek Peatland SNA, Red Lake Peatland 
SNA, and Lost River Peatland SNA fen complexes. 
A determination of potential effects on known fen 
complexes will require coordination with Minnesota DNR.


The Blue Alternative crosses WPAs for the Sprague 
Creek Peatland SNA and Pine Creek Peatland SNA, which 
contain calcareous fens. The WPA for the North Black 
River Peatland SNA and the Myrtle Lake Peatland SNA 
also are crossed by the Blue Route. A determination of 
potential effects on known fen complexes will require 
coordination with Minnesota DNR. 


Noxious Weeds and Exotic Organisms


Construction of the Route Alternative could lead to 
the introduction or spread of noxious weeds or other 
invasive species in an area due to ground disturbance, 
leaving exposed soils for extended periods, introduction 
of contaminated topsoil, vehicles importing weed seed 
from a contaminated site to an uncontaminated site 
and through conversion of landscape type, particularly 
from forested to open settings.


Construction of the Route Alternative could lead to 
the introduction or spread of noxious weeds or other 
invasive species in an area due to ground disturbance, 
leaving exposed soils for extended periods, introduction 
of contaminated topsoil, vehicles importing weed seed 
from a contaminated site to an uncontaminated site 
and through conversion of landscape type, particularly 
from forested to open settings


Recreation and Tourism


Potential impacts on recreation and tourism resources 
might include changes to or loss of scenic resources, 
hunting opportunities and other wildlife recreational 
opportunities; impacts on water and forest resources 
used for recreation; temporary increase in noise 
levels; and increased off-highway vehicle (OHV) use 
following development of a new ROW.


Where the Orange Route is adjacent to the Big Bog 
State Recreation Area in Beltrami County, visual 
impact because of structures and conductors could be 
long-term if they can be viewed from the boardwalk. 
Additional study is required to determine potential 
impacts at this location.


Potential impacts on recreation and tourism resources 
might include changes to or loss of scenic resources, 
hunting opportunities and other wildlife recreational 
opportunities; impacts on water and forest resources 
used for recreation; temporary increase in noise 
levels; and increased OHV use following development 
of a new ROW.


continued...
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Orange Route Alternative Blue Route Alternative


Agricultural Production


Permanent impacts on agricultural lands total 
approximately 4 acres.


Temporary impacts on agricultural lands total 
approximately 79 acres.
Loss of prime farmland will occur (that is, 16 acres 
permanently; 324 acres temporarily).


Permanent impacts on agricultural lands total 
approximately 4 acres.


Temporary impacts on agricultural lands total 
approximately 90 acres.


Loss of prime farmland will occur (that is, 14 acres 
permanently; 289 acres temporarily).


Transportation


Temporary road closures, lane closures, and traffic 
detours during construction and maintenance resulting 
in increased traffic times.


Temporary railway closures or delays due to 
construction of Project structures at rail crossings.
The Route Alternatives have been located outside of 
the identified flight zones, but confirmation of impact 
avoidance with airport officials will be required.


Same as Orange Route.


Forestry


Construction of the transmission line will convert 2,745 
acres  of forest land within the anticipated ROW to 
shrub and grasslands. Of this forest, 470 acres are 
under corporate/industrial ownership.


The long-term impact of taking acreage out of forest 
production will be minimal because of the Project 
acreage is small in comparison to the regional timber 
resources.


Additional impacts on forestlands are likely for the 
Blackberry 500 kV Substation and possibly the 
500 kV Series Compensation Station. Based on the 
assumptions used for impact analysis, approximately 
5 acres of forest will be affected for construction of 
the Blackberry 500 kV Substation and the 500 kV 
Series Compensation Station.  Temporary impacts for 
construction of access roads and creation of storage 
and lay-down areas will be calculated following 
determination of the final Route Alternative.


Construction of the transmission line will convert 
2,680 acres of forest land within the anticipated ROW 
to shrub and grasslands. Of this forest, 719 acres are 
under corporate/industrial ownership.


The long-term impact of taking acreage out of forest 
production will be minimal because of the Project 
acreage is small in comparison to the regional timber 
resources.


Additional impacts on forestlands are likely for the 
Blackberry 500 kV Substation and possibly 500 
kV Series Compensation Station. Based on the 
assumptions used for impact analysis, approximately 
5 acres of forest will be affected for construction of 
the Blackberry 500 kV Substation and the 500 kV 
Series Compensation Station.  Temporary impacts for 
construction of access roads and creation of storage 
and lay-down areas will be calculated following 
determination of the final Route Alternative.


Table ES-1.  Summary of Potential Environmental Impacts, continued...


continued...
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Orange Route Alternative Blue Route Alternative


Mining


The construction of a transmission structure within an 
aggregate resource, potential quarry, or mining area can 
reduce the development potential of these resources by 
limiting access to the underground mining resource and 
limiting use of heavy mining equipment and explosives 
(that is, blasting) near transmission lines.


One gravel pit is located within the anticipated ROW 
of the Orange Route. There should be sufficient room 
to route the final ROW to avoid the gravel pit shown in 
the 2013 aerial photographs. No direct impacts on ag-
gregate mining resources are expected to occur due to 
construction and operation of the Project.


Both Route Alternatives intersect active state non-fer-
rous metallic mineral leases. There are currently no 
active non-ferrous metallic mines on the leased land, 
although the potential exists for additional exploration 
and future mining in the Study Area. The Project has 
the potential to directly affect future development of 
metallic mineral resources.


The construction of a transmission structure within an 
aggregate resource, potential quarry, or mining area 
can reduce the development potential of these re-
sources by limiting access to the underground mining 
resource and limiting use of heavy mining equipment 
and explosives (that is, blasting) near transmission 
lines. No aggregate resource, quarries or mines were 
identified within the anticipated ROW of the Blue 
Route.  No direct impacts on aggregate mining re-
sources are expected to occur due to construction and 
operation of the Project.


Both Route Alternatives intersect active state non-fer-
rous metallic mineral leases. There are currently no 
active non-ferrous metallic mines on the leased land, 
although the potential exists for additional exploration 
and future mining in the Study Area. The Project has 
the potential to directly affect future development of 
metallic mineral resources.


Table ES-1.  Summary of Potential Environmental Impacts, continued...


PROPOSED MITIGATION
The Route Permit, Presidential Permit, and other federal and state permits will require the implemen-
tation of mitigation measures to prevent or minimize impacts on resources from the construction and 
operation of the Project. The Applicant has voluntarily proposed the mitigation measures for each re-
source area summarized in Table ES-2 below. Mitigation is not required or proposed for the following 
resource areas: 


→	 Geomorphic and physiographic environment


→	 Climate


→	 Environmental justice


→	 Socioeconomic factors


→	 Noise


→	 Electric and magnetic fields
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Table ES-2.  Proposed Mitigation Measures


Resource Mitigation Measures


A
ll 


R
es
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rc


e 
Ty


p
es The Applicant will retain an environmental inspector (EI) during Project construction. Working on 


behalf of the Applicant, the EI will be responsible for understanding all of the conditions of the 
Project’s environmental permits and to ensure that the contractors abide by these conditions.


S
oi


ls


To the extent practical, soil disturbance and excavation activities in steep slope areas will be 
avoided.


Where disturbance and excavation cannot be avoided entirely, it will be minimized using best 
management practices (BMPs) such as matting, ice roads, and low ground pressure equipment 
to the extent practical to minimize impacts during construction.


Sediment and erosion control plans will be developed that specify the types of BMPs necessary. 
Depending on the site, BMPs may include installation of silt fence, straw bales, or ditch blocks, 
and/or covering bare soils with mulch, plastic sheeting, or fiber rolls to protect drainage ways 
and streams from sediment runoff.


Erosion control practices will be inspected during construction, especially during significant 
precipitation events.


Soil compaction in cultivated areas will be treated and restored through tillage operations, for 
example using a subsoiler.


Where rutting occurs, the Applicant will repair the surface and restore ground vegetation upon 
completion of work in a given area.


All disturbed areas will be revegetated once construction is complete. Seed mixes will be 
specified based on site characteristics and in accordance with regulatory permits.


The introduction and establishment of noxious weeds will be minimized by prompt re-vegetation 
of disturbed areas using regional genotype native species where appropriate or by seed based 
on landowner agreements.


V
eg


et
at
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All areas of ground disturbance not permanently altered will be prepared for restoration (that is, 
soil preparation),and reseeded with an appropriate seed mix recommended by the appropriate 
agency’s management or according to landowner requirements (subject to other regulations and 
permit conditions, such as, control of noxious weeds [see Section 8.21, Noxious Weeds and Exotic 
Organisms]), Section 401 and Section 404 of the Clean Water Act wetlands and waters permits, or 
National Pollutant Discharge Elimination System (NPDES) permit required prior to construction.


The Applicant will continue to coordinate with Minnesota DNR to minimize and avoid impacts on 
plant communities on state lands through adjustments to the anticipated ROW, permit conditions, 
and mitigation. 


Where forested areas are cleared, appropriate herbaceous native seed mixes from sources as 
close as possible to the Study Area will be used to re-vegetate, as rapidly as possible, to prevent 
encroachment by non-native and noxious weed species. Where possible, reliance on natural 
revegetation will be encouraged (particularly in wetland areas).


continued...
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Resource Mitigation Measures
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Project construction will occur in wetlands and wet soils during frozen conditions to the extent 
practical to minimize soil compaction. Construction mats will be used to help protect wet soils where 
encountered during construction. Wetland protection and mitigation is discussed in Section 6.18, 
Wetlands.


Where only portions of the HCVFs are located within the Route Alternatives, it may be possible to 
avoid entirely the designated HCVF by shifting the ROW within the Route Alternatives.
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Property or easement acquisition will be conducted in accordance with applicable state and federal 
regulations. 


During ROW acquisition, the placement of individual structures may be coordinated with property 
owners, to the extent practicable.


The construction crews will follow local, state, and federal regulations with regard to construction 
noise, dust, and timing. 


The Project will be designed with local, state, and National Electrical Safety Code (NESC) standards 
regarding clearance to ground, clearance to crossing utilities, clearance to buildings, strength of 
materials, and ROW widths. Construction crews will comply with local, state, and NESC standards 
regarding installation of facilities and standard construction practices. Established Applicant and 
industry safety procedures will be followed during and after construction of the Project, including 
clear signage during all construction activities.


The transmission line will be equipped with protective devices to safeguard the public if an accident 
occurs, such as a structure or conductor falling to the ground. The protective devices are circuit 
breakers and relays located where the transmission line connects to the substation. The protective 
equipment is designed to de-energize the transmission line should such an event occur.


The substation facilities will be have appropriate signage, will be fenced, and access will be limited 
to authorized personnel.


La
n
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The Applicant will work with Minnesota DNR to minimize impacts on sensitive forested areas 
within the state forests. Areas disturbed in state forest land would be reseeded with a seed mix 
recommended by the appropriate agency’s management.


The minimum area necessary will be used for access roads.


Spans will be adjusted such that structures, where practicable, will avoid open water and 
transportation corridors. Likewise, construction and maintenance access roads will be located to 
avoid or minimize impacts on these areas as well.


Construction activities will be limited to the ROW, unless access permission is obtained from 
landowners.


Fences, gates, and similar improvements that are removed or damaged would be repaired or 
replaced.


Mitigation of potential impacts at the Blackberry 500 kV Substation will focus on selecting the 
appropriate location for constructing the required facilities within the site.


Table ES-1.  Proposed Mitigation Measures, continued...


continued...
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Resource Mitigation Measures
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The proposed Project will include vegetative restoration using native species, to the extent 
practicable. Water quality impacts that may affect wild rice are not anticipated and will be minimized 
through the installation and maintenance of BMPs. Construction activities and timing will be 
announced through the Project website in an effort to minimize conflicts with local recreational 
activities. The Applicant expects to address issues as they might arise, using agreed-upon methods 
as outlined in a Programmatic Agreement document as well as through the State and National 
Environmental Protection Act (NEPA) scoping process.
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The Applicant will seek to minimize the negative visible impacts of the Project at site specific 
locations, such as travel ways, recreation sites, and bodies of water with access and residences.


Minor shifts to the anticipated ROW will be evaluated once a Route Alternative is chosen, to further 
minimize impacts. 


Further evaluate potential visual impacts at the Big Bog State Recreation Area and work with 
Minnesota DNR to identify mitigation, as appropriate.


Residences have been avoided and distances to residences and structures were maximized during 
the development of the Route Alternatives and Segment Options to the extent practical.


The Project will parallel existing ROWs, to the extent practical, to minimize visual impacts on 
farmlands, open spaces, and recreational areas.


Crossing of Water of the Dancing Sky (that is, Minnesota Highway 11) will be perpendicular to that 
highway and will be parallel to the existing 500 kV transmission line.


To the greatest extent possible, waterways will be spanned in the same location as existing 
disturbances or ROWs; otherwise, the Applicant will seek to cross waterways perpendicularly to the 
extent practical to minimize visual effects of recreational users.


In most cases, the ROW will need to remain free of trees throughout construction and operation of 
the Project; however, bushy shrubs and low-growing vegetation could be allowed to regenerate in 
portions of the ROW to reduce, though not eliminate, the visual impacts. Planting of visual screening 
will be considered on a case-by-case basis.


The Applicant and its contractors will remove construction waste and scrap on a regular schedule or 
at the end of each construction phase to minimize short-term visual impacts.


A
ir


 Q
u


al
it


y Regular, frequent cleaning of construction equipment and vehicles on the ROW will occur.


Restoration of cleared ROWs, storage areas, and access roads will minimize the extent of disturbed 
areas and limit the potential for dust generation.


All disturbed areas will be revegetated once construction is complete.


continued...


Table ES-1.  Proposed Mitigation Measures, continued...
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Resource Mitigation Measures
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As construction progresses, information will be provided to local emergency services to inform 
personnel of upcoming activity and impacts of the work as well as to plan for emergency situations 
on the construction site, should they occur. 


The Applicant will coordinate and provide the necessary requirements for any short term road or 
lane closure with the appropriate authority, including emergency services.


Prior to construction, the Gopher State One-Call utility locating service will be utilized to identify 
buried utilities that must be avoided during construction, including pipelines and any associated 
distribution lines.


The Applicant will also coordinate the appropriate construction measures to protect buried pipelines 
or electric lines where they must be crossed by heavy equipment.


If any disruptions to the electrical system are required during construction, the Applicant or the 
contractor will contact the appropriate utility or electric cooperative to schedule planned disruptions.


The Applicant will address potential simultaneous outages of the Project and the existing 500 kV 
line due to weather events by developing a weather study of the Project’s Study Area to define 
and incorporate the appropriate design considerations based on actual weather data. Based on the 
weather study, the design criteria for the Project may be adjusted to increase the robustness of the 
design for those lengths where the Project parallels the existing 500 kV transmission line.


Where design criteria cannot fully address potential simultaneous outages due to weather events, as 
is the case with tornadoes, the Applicant will consider further mitigation as appropriate to enhance 
restorability. This could include more frequent use of anti-cascade towers, maintaining an increased 
supply of emergency spare towers, or even locating a permanent storage facility for emergency 
spares on or near the location where the Project parallels the existing 500 kV transmission line.  


The Applicant will address potential simultaneous outages of the Project and the existing 500 kV line 
due to lightning events by installing shield wires and single pole tripping, a protective relay scheme 
that allows power to continue being transferred over the line even if one of the three phases is 
struck by lightning. Since the majority of lightning events only affect one phase of a transmission 
line, single pole tripping should alleviate any concerns with simultaneous outages due to lightning.


The Applicant will address potential simultaneous outages of the Project and the existing 500 kV line 
due to equipment failures by maintaining appropriate separation distances between the Project and 
the existing 500 kV transmission line.


The Applicant will evaluate the steady state and dynamic performance of the regional transmission 
system after a simultaneous outage of the two 500 kV transmission lines for both north and south 
flow conditions in the electrical design optimization studies for the Project. These studies should 
identify any potential electrical problems with this event and if there are any reasonable electrical 
design considerations that will improve the performance of the system during this event.


continued...
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Resource Mitigation Measures
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Once the Project is in service, the reliability impacts in the United States of a simultaneous outage of 
the Project and the existing 500 kV line will be addressed by modifying the existing SPS associated 
with the four current Manitoba to United States tie lines to include the Project and associated 
facilities. In the event of an unexpected simultaneous outage of the Project and the existing 500 kV 
line, the modified SPS will be set up to preserve the integrity of the system based on the operating 
studies for the Project.
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If television or radio interference is caused by the operation of the proposed facilities in those areas 
where good reception was available prior to construction of the Project, the Applicant will inspect 
and repair loose or damaged hardware in the transmission line, or take other necessary action to 
restore reception to the present level, including the appropriate modification of receiving antenna 
systems if necessary.  


If interference from corona discharges does occur for an AM radio station within a station’s primary 
coverage area with good reception before the Project was built, satisfactory reception can be 
obtained by appropriate modification of the receiving antenna system. 


A two-way mobile radio located immediately adjacent to and behind a large metallic structure (such 
as a steel transmission line structure) may experience interference because of the signal blocking 
effects of the structure. Moving either mobile unit by less than 50 feet so that the metallic structure 
is no longer immediately between the two units should restore communications. 


If television interference is caused by the operation of the Project, the Applicant will inspect and 
repair any loose or damaged hardware in the transmission line or take other necessary action to 
restore reception to the present level.     


If necessary, the Applicant will work with tower operators to resolve any issues directly related to 
the Project.
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 The Applicant will working with DOE and any consulting parties to develop a Programmatic 


Agreement (36 CFR 800.14 (b)) for the Project.


The Applicant will complete cultural resource surveys and reports in accord with the Programmatic 
Agreement and implement avoidance and mitigation measures in accord with the Programmatic 
Agreement. 
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s Utilize matting, ice roads, and low ground pressure equipment to the extent practical to minimize 


wetland and peatland impacts during construction.


Locate structures and disturbed areas away from rivers and lakes, where practicable.


Contain stockpiled material away from stream banks and lake shorelines.


Install sediment and erosion control prior to construction in accordance with sediment and erosion 
control plans and permits.


Use turbidity control methods prior to discharging wastewater from concrete batching or other 
construction operations to streams or other surface waters.


Spread topsoil and seed in a timely manner.


Restrict vehicular activity within riparian corridors.


continued...
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Resource Mitigation Measures
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Minimize use of heavy equipment when clearing riparian corridors.


Structures will be located outside of floodplains to the extent practicable. The Applicant will 
work with the jurisdictional agencies to determine the best ways to minimize impacts and create 
appropriate mitigation measures.  


To mitigate any impacts to water quality, the Applicant will implement the BMP’s outlined in the 
SWPPP, required by the NPDES permitting process. Adjustments may be made in the field to address 
site specific conditions.


To minimize contamination of wetlands due to accidental spilling of fuels or other hazardous 
substances, the Applicant will develop and implement spill prevention procedures to aid in the 
prevention of potential contamination due to a fuel or hazardous substance spill. Refueling will occur 
at sites away from wetlands and waters.


Temporary impacts during construction may occur if dewatering is necessary to install the 
transmission structures or if pumping wells are installed to supply water for concrete batch plant 
operations. If dewatering or pumping is necessary, water appropriations permits will be obtained 
from Minnesota DNR. If the dewatered groundwater contains substantial quantities of suspended 
sediments, then the water will be filtered though silt fence or bio-rolls prior to discharge.


The Applicant expects to avoid constructing the transmission line over existing wells. If crossing over 
wells cannot be avoided, the Applicant will work with existing landowners to develop appropriate 
mitigation measures. 


To minimize the potential for contamination of groundwater, SPCC plans will be developed and 
maintained during the construction and operation of the Project. Oil products and hazardous 
materials will be stored inside appropriate containment, and any spills of oil or hazardous materials 
will be mitigated immediately in accordance with the procedures in the SPCC plan.


W
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To minimize contamination of wetlands due to accidental spilling of fuels or other hazardous 
substances, the Applicant will develop and implement spill prevention procedures to aid in the 
prevention of potential contamination due to a fuel or hazardous substance spill. Refueling will occur 
at sites away from wetlands and waters. 


The Applicant will work with the St. Paul District of USACE to develop a mitigation approach that 
meets the compensatory requirements of the agency. These requirements will be incorporated 
into the Clean Water Act Section 404 permit and Section 401 certification issued by USACE and 
Minnesota Pollution Control Agency prior to construction.


The Applicant will avoid major disturbance of individual wetlands and drainage systems during 
construction. This may be done by spanning wetlands and drainage systems, where practical. 


The Applicant will utilize construction best management practices (BMP’s) such as matting, ice 
roads, and low ground pressure equipment to the extent practical to minimize wetland/peatland 
impacts during construction. 


Crews will access the wetland with the least amount of physical impact on the wetland (that is, 
shortest practical route).


Temporary impacts to wetlands will be restored to pre-construction conditions to the extent 
practical.


Minnesota DNR PWI wetlands will be restored according to provisions in Land and Water Crossing 
permits. Section 6.17, Water Resources, discusses PWI wetlands.


continued...
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Resource Mitigation Measures
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Surveys will be conducted prior to vegetation removal to avoid impacts on nesting birds and to avoid 
active nest sites of sensitive species. 


Appropriate construction windows will be incorporated into the construction schedule to minimize 
impacts on species such as bald eagle and goshawk in areas where these species are found to be 
present. 


The Applicant will work with the US Fish and Wildlife Service and Minnesota DNR to identify potential 
locations for line marking, such as areas of high avian use, nest sites, feeding areas, and migratory 
corridors. The Applicant will incorporate industry best practices, which are consistent with APLIC’s 
2012 guidelines. 


The Applicant will site the transmission line to avoid bird concentration sites, nesting areas, 
migratory pathways, and geographic features that act as a funnel, and avoiding habitats that act as 
breeding grounds or feeding areas to the extent practical. 
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If the ROW is not cleared or mowed in the fall or winter before the breeding season, a qualified 
biologist will conduct surveys for active nesting birds prior to construction. If active nesting locations 
are identified during the surveys, the Applicant proposes to avoid nest sites during the breeding 
season and to identify construction restraints that will avoid disturbance to nesting birds.  


The Applicant will conduct surveys for sensitive plants during appropriate periods of the growing 
season to properly identify their presence and/or absence along the selected ROW. If sensitive plants 
or communities are identified during surveys, individual avoidance and minimization measures will 
be evaluated and submitted to the appropriate regulatory agencies.  


The Applicant will conduct surveys for native prairie areas and other sensitive plant communities 
such as calcareous fens along the selected ROW. If sensitive resources are encountered, 
construction plans that minimize the impacts, such as shifting structure locations or implementing 
construction techniques that avoid or minimize impacts on these resources, will be developed and 
submitted to the appropriate regulatory agencies. 


Avoidance measures may include shifting the location of structures or implementing construction 
techniques that avoid and/or minimize impacts on sensitive resources. 
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s Regular, frequent cleaning of construction equipment and vehicles on the right-of-way (ROW) as 
appropriate. 


Minimization of ground disturbance to the greatest degree practicable; and rapid revegetation of 
disturbed areas with native or appropriate non-native, seed mixes. 


The EI will conduct a field survey of the ROW prior to construction to identify areas that currently 
contain noxious weeds. Weed surveys during construction will identify infestations of the ROW and 
staging sites. 


New infestations within the ROW will be addressed and eradicated as soon as practicable in 
conjunction with property owners input. 


Construction vehicles, including the under carriage, will be inspected for weed seed and dirt prior 
to construction start particularly when traveling from an area identified as contaminated by noxious 
weeds to an uncontaminated area. 


continued...


Table ES-1.  Proposed Mitigation Measures, continued...
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The introduction and establishment of noxious weeds will be minimized by prompt revegetation 
of disturbed areas using regional genotype native species where appropriate or by seed based on 
landowner agreements. 


No MDA or Minnesota DNR prohibited noxious weed seeds will be allowed in any revegetation seed mix. 


Seed mix composition will be coordinated with Minnesota DNR on all Minnesota DNR lands.


Seed mixes used for the Project will be certified as weed free. 


Only clean straw mulch will be used; meadow hay will not be allowed as a mulch material. 
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Constructing the Project along existing transmission ROWs could minimize impacts on existing 
recreational resources and tourism. Locating the Project ROW adjacent to other existing utility ROWs 
will help minimize impacts on previously undisturbed lands.


Long-term disturbance of wildlife habitat will be minimized by paralleling existing disturbed 
corridors. Therefore, impacts on hunting and wildlife could be lessened as a result of these actions. 
In locations where the corridors will be parallel and expanded, the additional acreage will be minimal 
and will not greatly change the existing conditions as compared to creating an entirely new corridor 
in an undeveloped area.


Working with landowners through the ROW acquisition process to address unauthorized access 
concerns.  


Providing information during construction to inform visitors and residents of the activities associated 
with the Project will provide people with advance notice of what recreational activities may be 
affected. Signage will be used to inform local recreational users, as appropriate. In this manner, 
people could plan for other activities or will be made aware of how their activities could be impacted 
by the construction of the Project.


Further evaluate potential visual impacts at the Big Bog State Recreation Area and work with 
Minnesota DNR to identify mitigation, as appropriate.
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The Applicant will develop an Agricultural Impact Mitigation Plan (AIMP) as generally required as a 
Route Permit condition. 


The Applicant will work with the Minnesota Department of Agriculture to ensure that appropriate 
mitigation efforts are included and implemented. 


To the extent practical, soil disturbance and excavation activities in steep slope areas will be 
avoided. 


Where disturbance and excavation cannot be avoided entirely, it will be minimized using best 
management practices (BMPs). 


Sediment and erosion control plans will be developed that specify the types of BMPs necessary. 
Depending on the site, BMPs may include installation of silt fence, straw bales, or ditch blocks, 
and/or covering bare soils with mulch, plastic sheeting, or fiber rolls to protect drainage ways and 
streams from sediment runoff. 


Erosion control practices will be inspected during construction, especially during significant 
precipitation events. 


Soil compaction in cultivated areas will be treated and restored through tillage operations, for 
example using a subsoiler. 


Construction mats will be used as appropriate. 


continued...


Table ES-1.  Proposed Mitigation Measures, continued...
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Where rutting occurs, the Project will repair the surface and restore ground vegetation upon 
completion of work in a given area.


All disturbed areas will be revegetated once construction is complete. Seed mixes will be specified 
based on site characteristics and in accordance with regulatory permits.


The introduction and establishment of noxious weeds will be minimized by prompt re-vegetation 
of disturbed areas using regional genotype native species where appropriate or by seed based on 
landowner agreements.
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 The Project will be designed in accordance with National Electric Safety Code (NESC) to minimize 
impacts on transportation. The NESC defines the basic clearance requirements between transmission 
lines and transportation structures (for example, roadways and railways). The Applicant will work 
with state and local officials to coordinate and minimize any impacts during construction and 
operation of the Project.


The Route Permit issued by the Minnesota Public Utilities Commission (PUC) will direct the Applicant 
to comply with Minnesota DOT and all applicable road authorities’ management standards and 
policies during construction. The Route Permit also will direct the Applicant to provide written notice 
of construction to Minnesota DOT and applicable city, township, and county road authorities. Under 
the permit, the Applicant will be required to restore the ROW, temporary work space, access roads, 
abandoned ROW, and any other lands affected by construction. This could include the replacement 
of living snow fences affected by construction activities. 


Placement of public utilities on or near state ROW will be designed in accordance with the Utility 
Accommodation Section of the Minnesota DOT Utility Accommodation and Coordination Manual 
(Minnesota DOT 2013b). Minnesota Rules 8810.3500, Aerial Lines, requires the placement of 
aerial lines in the outer 5 feet of the highway ROW. This standard was incorporated into the 
Accommodation Policy to ensure that lines are placed do not interfere with the free and safe flow of 
traffic, do not impair the highway or its protected visual quality, do not conflict with any provision 
of federal, state, or local law, rule, or regulation, or do not unreasonably increase the difficulty or 
future cost of highway construction or maintenance (Minnesota DOT 2013b).


Installation of additional temporary access points will be subject to review and approval of highway 
officials. Construction staff will implement traffic control measures in accordance with the Minnesota 
DOT Manual on Uniform Traffic Control Devices (Minnesota DOT 2014). 


Stringing of new overhead conductors over highways may require installation of temporary wooden 
pole guard structures or other measures to safeguard the public and construction forces during the 
stringing process. 


The Applicant will obtain the necessary permission for railroad crossings with the Railroad in 
accordance with the Railroad’s requirements for clearances, structure placements, offsets, 
restoration, etc.


The Applicant will work with the Railroad to coordinate construction in accordance with the Railroad’s 
requirements.


FAA and Minnesota DOT Office of Aeronautics will be notified to address compatibility of the Project 
with the airport. The Applicant will avoid or minimize impacts to the Piney Pinecreek Border Airport 
consistent with Minnesota DOT and FAA requirements, as appropriate. 


continued...


Table ES-1.  Proposed Mitigation Measures, continued...
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The Applicant will work with the owners of private airstrips and with aerial applicators to minimize 
potential impacts, as appropriate. 


In areas where there may be regular use of lakes for landings and take off, the Applicant will work 
with those users, and determine methods to improve visibility, such as installing markers on the 
transmission line.
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The timber that is cleared remains the property of the landowner.  To the extent practical, the 
Applicant will work with the landowner to determine a mutually agreeable means of disposing of the 
cleared material, such as chipping, burning, or stacking for landowner use or sale. Once construction 
is complete, the ROW will be managed to promote the establishment of forbs and grasses. Shrubs 
will be allowed to regenerate within the ROW as long as they do not interfere with maintenance, 
access, and the safe operation of the transmission line.


Construction staging areas will be located and arranged in a manner to preserve trees and 
vegetation to the maximum extent practicable. 


To the extent practicable, staging areas will be restored to preconstruction conditions.


Temporary access roads outside of the ROW will be required. The Applicant will work with local 
property owners to identify suitable access locations. Temporary roads and other temporarily 
impacted areas will be restored as appropriate once construction is completed. 


The Applicant will coordinate with regulatory agencies to identify appropriate measures to avoid and 
minimize effects on forest resources on federal, state, and county-owned properties.
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The Applicant will work with existing mining operators and mineral lessees to identify the extent of 
current and planned mining operations and develop appropriate mitigation measures.


Table ES-1.  Proposed Mitigation Measures, continued...
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1.0 Introduction 
Minnesota Power, an operating division of ALLETE, Inc., (Minnesota Power or Applicant), is 
applying to the Minnesota Public Utilities Commission (PUC) for a Route Permit to construct 
the Great Northern Transmission Line (Project), which includes a 500 kilovolt (kV) transmission 
line between a point on the Minnesota-Manitoba border northwest of Roseau, Minnesota 
(border crossing) and the existing Blackberry Substation near Grand Rapids, Minnesota, as well 
as associated substation facilities and transmission system modifications at the Blackberry 
Substation site, and a 500 kV series compensation station (see Figure 1-1). The Applicant 
previously has submitted an application for a Certificate of Need (CoN) to PUC and anticipates 
a decision on whether the Project is needed by May 2015, PUC Docket No. E015/CN-12-1163. 
Concurrent with this Route Permit Application (Application), the Minnesota Power is applying 
to the U.S. Department of Energy (DOE) for a Presidential Permit since the Project crosses an 
international border.    


1.1 Summary of Proposed Action 


1.1.1 Transmission Line 
The Applicant proposes to construct a 500 kV transmission line from the border crossing 
between Manitoba and Minnesota that has been jointly determined by the Applicant and 
Manitoba Hydro, to the Blackberry 500 kV Substation near Grand Rapids. Two Route 
Alternatives and several Segment Options are being proposed for consideration during the 
permitting process.  


While final engineering and design have not been completed, the Project’s construction likely 
would use steel lattice structures for the majority of the route. The anticipated right-of-way 
(ROW) for the 500kV transmission line is generally 200 feet wide. Ultimately, however, the 
ROW width will depend on the recommended clearances between the conductor and other 
facilities along the route. A wider ROW may be required for longer spans of the Project, at angle 
and corner structures, for guyed structures, or where special design requirements are dictated 
by topography. The Applicant will seek permanent easements providing the right to construct, 
operate, and maintain the transmission line along the full width and length of its ROW. 


1.1.2 Associated Facilities 
The site of the existing Blackberry 230/115 kV Substation near Grand Rapids will be expanded 
to incorporate the Blackberry 500 KV Substation, located adjacent to and east of the existing 
substation. The Blackberry 500 kV Substation will be designed to accommodate the new 500 kV 
line, 500/230 kV transformation, existing 230 kV lines, and all associated 500 kV and 230 kV 
equipment. Existing 230 kV and 115 kV transmission lines currently located on the property will 
be rerouted to accommodate the placement and electrical interconnection of the Blackberry 500 
kV Substation. 
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Figure 1-1.  Proposed Route Alternatives 


 







Route Permit Application Great Northern Transmission Line 


Docket No. E015/TL-14-21 Page 1-3 April 15, 2014 


The Project will also require a 500 kV Series Compensation Station, which will be located within 
or adjacent to the final approved route. The 500 kV Series Compensation Station will include the 
500 kV series capacitor banks necessary for the reliable operation and optimal performance of 
the Project, and all associated 500 kV equipment. The final location for the 500 kV Series 
Compensation Station will be determined by electrical design optimization studies and final 
route selection. Permanent impacts for the combined Blackberry 500 kV Substation and 500 kV 
Series Compensation Station would be 25.0 acres. 


1.2 Proposed Project Ownership 


1.2.1 Project Applicant 


Legal Name of the Applicant  
The legal name of the Applicant is Minnesota Power, an operating division of ALLETE, Inc. 
Minnesota Power has its principal place of business at 30 West Superior Street, Duluth, 
Minnesota 55802. Minnesota Power is a public utility in the State of Minnesota under Minnesota 
Statutes Section 216B.02. 


Minnesota Power is an investor-owned utility and provides electricity in a 26,000-square-mile 
electric service territory located in northeastern Minnesota. Minnesota Power supplies retail 
electric service to 144,000 customers, and wholesale electric service to 16 municipalities, as well 
as some of the nation’s largest industrial customers. A portion of the Project would be located in 
Minnesota Power’s service area; Minnesota Power owns the existing Blackberry Substation. 


Communications and Correspondence 
All communications and correspondence regarding this Application should be addressed to the 
following persons: 


David Moeller 
Senior Attorney 
Minnesota Power 
30 West Superior Street 
Duluth, Minnesota 55802 
(218) 723-3963 
dmoeller@allete.com 


Mike Donahue  
Project Manager 
Minnesota Power 
30 West Superior Street 
Duluth, Minnesota 55802  
(218) 355-2617 
mdonahue@mnpower.com 


Jim Atkinson 
Environmental Manager 
Minnesota Power 
30 West Superior Street 
Duluth, Minnesota 55802 
(218) 355-3561 
jbatkinson@mnpower.com 


Foreign Ownership and Affiliations  
The Applicant is not owned wholly or in part by a foreign government or any instrumentality 
thereof. The Project may include investment by Manitoba Hydro or an affiliate of Manitoba 
Hydro.  The high-voltage transmission facilities on the Canadian side of the border will be 
owned and operated by Manitoba Hydro, a Provincial Crown Corporation of Canada. 


Existing Contracts with Foreign Entities for Purchase, Sale, or Delivery of Electric Energy 
The Applicant has executed a 250 MW power purchase agreement (PPA) with Manitoba Hydro.  
The Applicant has other purchase and sale agreements with Manitoba Hydro, and also has 
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purchase and sale agreements in place with Ontario Hydro. Minnesota Power has a DOE export 
license valid through 2018 that covers current export sales.  


Corporate Authority and Compliance with Laws  
Appendix J of the Presidential Permit application includes an opinion of counsel and officer 
verification stating that the construction, connection, operation, and maintenance of the 
proposed Project is within the corporate power of the Applicant and that the Applicant has 
complied with, and if the proposed actions are performed in accordance with this Application, 
will comply with all pertinent federal and state laws. 


1.2.2 Other Project Owners 
Minnesota Power and Manitoba Hydro are still evaluating the ownership structure that fully 
addresses federal and state regulatory, Mid-Continent Independent System Operator (MISO), 
legal and tax issues.  Minnesota Power will provide the DOE and PUC final ownership terms 
upon completion, as PUC has required in previous transmission dockets.  Minnesota Power will 
also provide DOE and PUC updates regarding all applicable MISO facilities construction and 
interconnection agreements. 


1.3 Minnesota Public Utilities Commission Permit Process 


1.3.1 Certificate of Need 
Minnesota Statutes Section 216B.243 dictates that a Certificate of Need is required for a “large 
energy facility” as that term is defined in Minnesota Statutes Section 216B.2421. A large energy 
facility includes, “any high-voltage transmission line with a capacity of 200 kilovolts or more 
and greater than 1,500 feet in length” (Minnesota Statutes Section 216B.2421, subdivision 2(2)). 
The Applicant filed an application with PUC October 21, 2013, for a Certificate of Need to 
construct the Project. The Certificate of Need Application and associated filings can be viewed 
on PUC’s website at https://www.edockets.state.mn.us/EFiling/, PUC Docket No. E015/CN-12-
1163 (“Certificate of Need Application”). The Applicant anticipates a PUC decision on the 
Certificate of Need by May 2015.  


1.3.2 Route Permit Process 
The Power Plant Siting Act (PPSA) provides that no person may construct a high-voltage 
transmission line without a Route Permit from PUC (Minnesota Statutes Section 216E.03, 
subdivision 2). The definition of a high-voltage transmission line under the PPSA is broader 
than the definition of a high-voltage transmission line under the Certificate of Need statutes. 
Under the PPSA, a high-voltage transmission line includes a transmission line of 100 kV or 
more and greater than 1,500 feet in length and associated facilities (Minnesota Statute 
Section 216E.01; subdivision 4). The proposed Project is a high-voltage transmission line and 
therefore a Route Permit is required prior to construction. The Route Permit Application and 
associated filings can be viewed on the state’s eDockets website at 
https://www.edockets.state.mn.us/EFiling/, PUC Docket No. E015/TL-14-21. 
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1.4 Department of Energy Permit Process 
Under Executive Order (EO) 10485, as amended, the DOE has authority to grant Presidential 
Permits for the construction, operation, and maintenance of electric transmission facilities for 
projects that cross the borders of the U.S.  DOE is authorized to grant the permit if (1) it finds 
that the permit is “consistent with the public interest” and (2) the permit receives favorable 
recommendations from the State Department and Defense Department.  DOE also has the 
power and discretion to include conditions in the permit that will ensure the protection of the 
public interest.  According to DOE guidance, its public interest determination is based on an 
evaluation of “the electric reliability impacts, the potential environmental impacts, and any 
other factors that DOE may also consider relevant to the public interest.”  DOE will serve as the 
lead federal agency during the National Environmental Policy Act (NEPA) review of the 
Project.
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2.0 Project Purpose and Need 
Minnesota Power supplies retail electric service to 144,000 customers, and wholesale electric 
service to 16 municipalities, within a 26,000 square-mile area in northeastern Minnesota.  To 
meet its customers’ electricity needs, the Applicant operates transmission and distribution 
components, including 8,866 miles of transmission lines and 169 power substations including 
the Blackberry Substation where the Project will interconnect.  The Project is an important part 
of the Applicant’s plans to serve its customers for decades to come. 


2.1 Project Description 
The Project will carry hydropower generated by facilities operated by Manitoba Hydro, a 
Canadian electric utility.  In the U.S., the Project will consist of a 500 kilovolt (kV) transmission 
line between the Minnesota-Manitoba border crossing northwest of Roseau, Minnesota and the 
existing Blackberry Substation near Grand Rapids, Minnesota, as well as associated substation 
facilities and transmission system modifications at the Blackberry Substation site, and a 500 kV 
series compensation station.  The overall length of the line in Minnesota will be approximately 
220 miles, regardless of the Route Alternative selected.   


2.2 Purpose and Need Statement 


2.2.1 Purpose of the Proposed Action 
The purpose for the Project is: 


To efficiently provide the Applicant’s customers and the region with clean, 
emission-free energy that will 


(a) help meet the region’s growing energy demands 
(b) advance the Applicant’s EnergyForward strategy of increasing its 


generation diversity and renewable portfolio 
(c) strengthen system reliability 
(d) fulfill the Applicant’s obligations under its power purchase agreements 
with Manitoba Hydro 


all in a manner that is consistent with the Applicant’s commitment to making a 
positive impact on communities. 


This purpose, and the various needs to which it is responding, are discussed in more detail 
below. 


2.2.2 Need for the Proposed Action 
Efficiently providing Minnesota Power customers and the region with clean energy.  The Applicant is 
obligated as a public utility to provide customers with reliable and affordable electricity that 
balances environmental impact.  The Project is a unique opportunity to provide the Applicant’s 
customers, as well as other utilities in the upper Midwest region, with electricity that is not only 
cost-competitive, but also generated by emission-free hydroelectric facilities. A new 500 kV line 
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provides the most efficient means to transport this electricity to the Applicant’s service territory 
and to the regional gird. 


Meeting the region’s growing energy demands.  The demand for electricity in the Applicant’s 
service area, and in the entire region, is expected to grow significantly in the coming years.  
Much of this growth is associated with planned mining and industrial expansion on 
Minnesota’s Iron Range.  The upgraded and expanded substation and new 500 kV transmission 
line from the Canadian border to the Applicant’s Blackberry 500 kV Substation will provide 
important new capacity and energy for the electric transmission grid.  The hydroelectric power 
imported from Canada pursuant to the Applicant’s 250 megawatts (MW) Power Purchase 
Agreement, and new 133 MW Renewable Optimization Agreement, with Manitoba Hydro as 
well as other agreements Manitoba Hydro will enter into with other utilities will help to meet 
the projected increased need for power in the region. 


Advancing Minnesota Power’s EnergyForward strategy.  The Applicant announced its 
EnergyForward resource strategy in January 2013.  As a public utility in Minnesota, the Public 
Utilities Commission (PUC) requires that the Applicant develop a resource plan approximately 
every two years.  In September 2013, PUC approved the Applicant’s 2013 Integrated Resource 
Plan (PUC Docket No. E015/RP-13-53) that is based on its EnergyForward resource strategy, 
thus creating a roadmap to providing customers with reliable, cost-effective, and 
environmentally compliant power for decades to come.  EnergyForward further transitions the 
company’s energy supply mix toward one-third renewables, one-third coal, and one-third 
natural gas and other market resources long term through hydro and wind energy additions, 
coal-fired energy reductions, and a post-2020 natural gas generation resource.  This Project is a 
central element of the EnergyForward resource strategy, delivering hydro energy resources and, 
pursuant to an innovative feature of the Applicant’s Power Purchase Agreement with Manitoba 
Hydro, allowing the Applicant to use Manitoba Hydro’s system to compliment the intermittent 
nature of its wind energy investments in North Dakota.  This wind storage capacity will 
optimize the timing, availability, and value of power delivery for customers. 


Strengthening system reliability.  At present, the regional transmission system includes only one 
500 kV tie line between Minnesota and Canada.  The Mid-Continent Independent System 
Operator (MISO) has identified an unplanned outage in that line as the second largest 
contingency in the MISO footprint.  By providing a second 500 kV tie line between Minnesota 
and Canada, the Project will reduce loading on the existing tie line and enhance the 
performance of the transmission system during this contingency. 


Fulfilling obligations under power purchase agreements.  The Applicant is party to a 250 MW Power 
Purchase Agreement (PPA), as well as an additional 133 MW Renewable Optimization 
Agreement with Manitoba Hydro.  The 250 MW PPA has been reviewed and approved by PUC 
(see PUC Docket No. E015/M-11-938).  The Applicant will submit the new 133 MW Renewable 
Optimization Agreement to PUC for approval upon the parties’ finalization of terms and 
execution.  Under the 250 MW PPA and 133 MW Renewable Optimization Agreement, the 
Applicant has agreed to purchase 383 MW of energy from Manitoba Hydro, which will be 
generated at Manitoba Hydro hydroelectric facilities.  The 250 MW PPA and 133 MW 
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Renewable Optimization Agreement obligate the Applicant to have the Project in service on or 
before June 1, 2020, so it can begin these power purchases.  That date corresponds with the 
beginning of the time period that the Applicant faces energy and capacity deficits.  If the 
Applicant does not have the Project in service by June 1, 2020, it will not only be in breach of the 
250 MW PPA and 133 MW Renewable Optimization Agreement, but it likely will be forced to 
purchase electricity on the market at a substantially higher cost.  In addition, a failure to meet 
the 250 MW PPA and 133 MW Renewable Optimization Agreement’s in-service date will 
adversely affect the infrastructure investments that Manitoba Hydro is making in Canada, 
including the billions of dollars it is spending to build new hydroelectric generation facilities 
and associated transmission facilities, including for sale to other Midwest utilities. 


Making a positive impact on communities.  The Applicant’s shared values are central to the 
company and the individuals who work for the company.  They distinguish the Applicant as a 
citizen and an employer.  Among the Applicant’s core values is its commitment to contribute 
skills, knowledge, and resources to make a positive impact on communities.  In practice, that 
means taking the time to meet with the people in the communities that may be affected by the 
Project, listening to their concerns, and looking for ways to respond to those concerns.  Building 
on this strong, values-based foundation, the Applicant will achieve the right results, the right 
way. 
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3.0 Agency Actions and Regulatory Approvals 
This section summarizes the federal and state regulations affecting the permitting process and 
the required environmental documentation for the Project. Additional federal and state permits 
and local coordination is summarized in Table 3-1.  


3.1 Federal Process 
The Department of Energy (DOE) is the lead federal agency for the Project.  Pursuant to 
Executive Order (EO) 10485 of 1953, as amended by EO 12038, and 10 Code of Federal 
Regulations (CFR) Section 205.320, a Presidential Permit is required for the Project since it will 
cross the international boundary between Minnesota and Manitoba, Canada.  In accordance 
with EO 12038, DOE must determine whether issuance of a Presidential Permit for the 
construction, operation, maintenance, or connection, of facilities for the transmission of electric 
energy between the U.S. and a foreign country is consistent with the public interest. The Project 
must also obtain favorable recommendations from the Secretary of State and the Secretary of 
Defense (EO 10485 Section 1).  Prior to issuance of a Presidential Permit, if the Project 
constitutes a Major Federal Action, the Project must be reviewed by DOE pursuant to the 
National Environmental Policy Act (NEPA).  NEPA requires federal agencies to consider the 
environmental impacts and reasonable alternatives to Major Federal Actions.  An 
Environmental Impact Statement (EIS) will be prepared in compliance with NEPA and DOE’s 
implementing regulations pursuant to 10 CFR Part 1021. 


The Applicant understands that DOE and the Minnesota Department of Commerce - Energy 
Environmental Review and Analysis (DOC-EERA) intend to jointly develop one EIS that meets 
both agencies’ environmental review requirements to minimize duplication of effort. 


The following provides a summary of the federal environmental review process under DOE 
regulations: 


→ Hold public scoping meetings to determine the scope of the EIS. 
→ Develop and publish the Draft EIS. 
→ Solicit comments from the public and agencies on the Draft EIS. 
→ Develop and publish the Final EIS. 
→ Issue Record of Decision (ROD) on potential environmental impacts of the Project and 


identify mitigation measures to minimize these impacts. 
→ Issue Presidential Permit 


3.2 State Process 


3.2.1 Minnesota Public Utilities Commission 
The Minnesota Public Utilities Commission (PUC) regulates transmission line construction in 
Minnesota.  PUC determines whether there is a need for a transmission line through its 
Certificate of Need process.  PUC determines the route and any conditions it will require for the 
construction, operation, and maintenance of the transmission line through its route permitting 
process. 
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Certificate of Need 
Pursuant to Minnesota Statute Section 216B.243, Subdivision 2, the Applicant filed a Certificate 
of Need application for the Project with PUC on October 21, 2013.  PUC Docket Number 
E015/CN-12-1163.  The Certificate of Need establishes the size, type, and required end points of 
the Project and must be issued prior to the issuance of a Route Permit.  


Route Permit  
Minnesota Statute Section 216E.03, Subdivision 2, provides that “[n]o person may construct a 
high-voltage transmission line without a Route Permit from the [Public Utilities] Commission.  
A high-voltage transmission line may be constructed only along a route approved by the 
Commission.”  Per Minnesota Statute Section 216E.01, Subdivision 4, “High-voltage 
transmission line means a conductor of electric energy and associated facilities designed for and 
capable of operation at a nominal voltage of 100 kilovolts [kVs] or more…”  The Project is a 500 
kV line that will be approximately 220 miles long, regardless of the Route Alternative chosen.  
Therefore a Route Permit from PUC is required. 


Once this Route Permit Application (Application) is filed, it will be reviewed by PUC for 
completeness (Minnesota Rule 7850.2000, Subpart 1).  PUC and DOC will hold public scoping 
meetings on the Project within 60 days (or longer if PUC grants a variance) of finding the 
Application complete (Minnesota Rule 7850.2300).  The purpose of the public meetings is to 
obtain public input on (1) the Route Permit for the Project; (2) the Route Alternatives and 
Segment Options; and (3) the appropriate scope of the EIS that DOC-EERA will prepare for the 
Project (which in this case will be prepared jointly with DOE). The DOC-EERA will then 
prepare a Draft EIS for the Project (Minnesota Statute Section 216E.03, Subdivision 5 and 
Minnesota Rule 7850.2500).  


Once the Draft EIS is published, the DOC-EERA will hold an informational meeting to obtain 
comments on the Draft EIS (Minnesota Rule 7850.2500 Subpart 8). An administrative law judge 
(ALJ) will also hold public hearings and an evidentiary contested case hearing on the 
Application, during which interested persons can submit evidence supporting or challenging 
the Project as proposed.  Upon closing the record, the ALJ will submit a report and 
recommendation to PUC on the Application (Minnesota Statute Section 2l6E.03, Subdivision 6 & 
9 and Minnesota Rule 7850.2600).  PUC will consider the ALJ’s report and recommendation in 
reaching its determination whether to grant the Route Permit with or without modifications, or 
deny them (Minnesota Rule 7850.2700). 


3.2.2 Department of Commerce – Energy Environmental Review and Analysis 
Pursuant to Minnesota Statute Section 216E.03, Subdivision 5, DOC-EERA must prepare an EIS 
for proposed high-voltage transmission lines.  Generally, an EIS considers issues relating to 
routing, including the use of existing rights-of-way (ROWs) and the impacts of line 
construction, operation, and maintenance on environmental features and human settlement.  
Under Minnesota law, the EIS does not address the need for the Project because that 
determination is handled through the Certificate of Need process.  In this instance, need will be 
addressed in the joint state and federal EIS as part of the federal process.  
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DOC-EERA uses the EIS to disclose potential environmental impacts of the Project and to 
identify any mitigation measures required to minimize impacts of construction, operation, and 
maintenance of the Project.  The Applicant anticipates that the EIS will be prepared jointly by 
DOC-EERA and DOE so that one environmental document will be developed for the Project. 


The following provides a summary of the state environmental process for the route permit.  As 
noted above, this process is expected to be coordinated with the federal NEPA process. 


→ Review Application documenting Route Alternatives for the Project and their potential 
environmental impacts. 


→ Hold joint public scoping meetings to obtain public and agency input on the Application 
and the scope of the EIS. 


→ Issue decision on the scope of the EIS. 
→ Develop and publish the Draft EIS. 
→ Hold informational meetings to obtain comments from public and agencies on the Draft 


EIS. 
→ Hold contested case hearing before an Administrative Law Judge (ALJ). 
→ Develop and publish the Final EIS. 
→ Issue recommendation on adequacy of Final EIS (to be completed by ALJ). 
→ Determine the adequacy of the Final EIS, and designate the Route Alternative for the 


Project, which will include any conditions required for construction, operation, and 
maintenance to minimize environmental impacts (to be determined by PUC). 


3.3 Agency Decisions 


3.3.1 Federal Agency Decisions 
DOE will use the Presidential Permit application and the Final EIS to make a decision on 
whether the issuance of a Presidential Permit is consistent with the public interest.   


3.3.2 Minnesota Public Utilities Commission Decisions 


Decisions Being Considered in this Application 
PUC will use the Application process to identify an approved Route Alternative and develop a 
Route Permit with appropriate conditions. 


Decisions Not Being Considered in this Application 
PUC will not use the Application to determine the need for the Project (Minnesota Statutes 
Section 216E.02, subdivision 2).  PUC will use the Certificate of Need application, and 
subsequent contested case process, to determine Project need (Minnesota Statutes Sections 
216B.243 and 216E.03, subdivision 1).  The Applicant anticipates that the joint state and federal 
EIS will include information on both the project need and routing issues, to comply with the 
federal environmental review process (Minnesota Statutes Section 216E.02, subdivision 3). 
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3.4 Other Permits, Approvals, Decisions 
In addition to the state Certificate of Need, Route Permit, and the joint state and federal EIS, the 
Applicant is actively working with local, state, and federal agencies to ensure that all other 
permits, approvals, and decisions that may be required for the Project are identified (see 
Table 3-1). 


Table 3-1.  Other Potential Permits and Approvals 


Permit/Decision Jurisdiction 


Federal Reviews/Approvals 


Section 106 Consultation U.S. Department of Energy 
Section 10 Permit U.S. Army Corps of Engineers 
Section 404 Permit U.S. Army Corps of Engineers 
Section 7 Consultation/Biological Assessment U.S. Department of Energy and 


U.S. Fish and Wildlife Service  
Wildlife Permits  U.S. Fish and Wildlife Service 
Permit to Cross Federal Aid Highway U.S. Federal Highway Administration 
Farmland Protection Policy Act/Farmland Conversion 
Impact rating 


U.S. Department of Agriculture 


Special Use Permit/ROW Permit or Easement U.S. Forest Service 
U.S. Bureau of Land Management 
U.S. Fish and Wildlife Service 


Obstruction Evaluation Federal Aviation Administration 
Minnesota State Reviews/Approvals 


Cultural and Historic Resources Review State Historic Preservation Office 
Utility Permit Department of Transportation 
Endangered Species Consultation/Wildlife Permits Department of Natural Resources  


Ecological Services 
License to Cross Public Lands and Waters 
 


Department of Natural Resources 
Lands and Minerals 


Public Waters Work Permit Department of Natural Resources 
Waters 


Water Appropriation/Dewatering Permit  Department of Natural Resources 
Waters 


Wetland Conservation Act Permit  Board of Water and Soil Resources 
and/or Local Government Units 


Section 401 Water Quality Certification Pollution Control Agency 
National Pollutant Discharge Elimination System 
Permit 


Pollution Control Agency 


Agricultural Mitigation Plan (part of Route Permit) Department of Agriculture 
Noxious Weed Management Plan Department of Agriculture 


Local Coordination 


Road Crossing/Right-of-Way  County, Township, City 
Public Lands  County, Township, City 
Overwidth Load  County, Township, City 
Driveway Access  County, Township, City 
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3.4.1 Federal Approvals 
In addition to the federal NEPA process (10 CFR 1021), the Applicant is actively working with 
federal agencies with respect to the following approvals that may be needed: 


→ Section 106 Consultation – Section 106 of the National Historic Preservation Act, 16 
United States Code (USC) Section 470f, and its implementing regulations, 36 CFR 
Sections 800.1–800.16, require federal agency consultation with Indian Tribes that may 
be affected by the Project, other appropriate parties, and the State Historic Preservation 
Officer (SHPO).  DOE will lead this effort to the extent that it involves government-to-
government consultation with Indian Tribes or the SHPO.  The Applicant will complete 
appropriate studies and provide information and assistance to DOE, as requested. 


→ Section 10 Permit – U.S. Army Corps of Engineers (USACE) regulates impacts on 
navigable waters of the U.S. pursuant to Section 10 of the Rivers and Harbors Act of 
1899, 33 USC Section 403.  The Big Fork River is classified by USACE as navigable water, 
and the Applicant will apply for a permit for the Project to cross it. 


→ Section 404 of the Clean Water Act Permit – USACE regulates discharges of dredged or 
fill material into waters of the U.S. under Section 404 of the Clean Water Act, 33 USC 
Section 1344.  The Applicant will seek a Section 404 Permit at the appropriate time. 


→ Section 7 Consultation – The Applicant has initiated preliminary communications with 
the U.S. Fish and Wildlife Service (USFWS) regarding compliance with the Endangered 
Species Act (16 USC Sections 1531–1534) to assess the potential impact of the Project on 
protected species.  DOE, as the lead federal agency for this Project, will prepare a 
Biological Assessment (BA), with assistance from the Applicant, to document the 
potential effects on protected species and consult with USFWS as required by Section 7 
of the Endangered Species Act.  


→ Bald and Golden Eagle Protection Act (BGEPA) – USFWS oversees compliance with 
BGEPA (16 U.S.C. 668-668c), which prohibits anyone from “taking” birds, nests or eggs 
without a permit from the Secretary of the Interior. The Applicant will work with the 
USFWS to avoid and mitigate potential impacts to bald eagles. 


→ Migratory Bird Treaty Act (MBTA) – USFWS oversees compliance with the MBTA (16 
USC 703-712. The statute makes it unlawful without a waiver to pursue, hunt, take, 
capture, kill or sell birds listed as migratory birds.  The Applicant will work with the 
USFWS to avoid and mitigate potential impacts to migratory birds. 


→ Permit to Cross Federal Aid Highway – Transmission line crossings of a federal 
highway require a use and occupancy agreement under 23 CFR Section 645.213.  The 
Applicant will work with the Minnesota Department of Transportation (DOT) 
(responsible for administering the agreements) to obtain the required approvals. 


→ Farmland Protection Policy Act and Farmland Conversion Impact Rating – The U.S. 
Department of Agriculture (USDA) oversees farmland conversions under 7 USC 
Sections 4201–4208.  The Applicant will complete Form AD-1006 Farmland Conversion 
Impact Rating and provide it to the Natural Resource Conservation Service (NRCS) for 
review. 
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→ Special Use Permit – the USFWS, U.S. Forest Service (USFS), and Bureau of Land 
Management (BLM) require a Special Use Permit or a ROW Permit/Easement if the 
Project crosses land under their jurisdictions. The USFWS oversees permits across their 
lands under 16 USC 668dd. The USDA oversees special use permits for the USFS under 
36 CFR 214 Subpart B. The U.S. Department of the Interior oversees right-of-way 
regulations for the BLM under 43 CFR 2800/2880. The Applicant will work with these 
agencies to obtain the required permit if a crossing is required.  


→ Obstruction Evaluation – The Federal Aviation Administration (FAA) requires that 
Projects located near regulated airports evaluate their potential to obstruct air traffic.  
The FAA must receive prior notification regarding construction of a structure under 14 
CFR Part 77. Minnesota DOT Aeronautics Division requires a permit for tall structures 
that penetrate imaginary surfaces; primary, horizontal, conical, approach, or transitional 
surfaces, as well as certain height encroachments.  


3.4.2 State Approvals 
Based on the proposed Project, the Applicant is actively working with state agencies with 
respect to the following approvals as may be required:  


→ Cultural and Historic Resources Review – Minnesota Statute designates the director of 
the Minnesota Historical Society as the State Historic Preservation Officer (Minnesota 
Statute Section 138.081) and places responsibility for the historic preservation program 
with the Minnesota Historical Society.  Coordination with program staff has been 
initiated on the Project regarding historic and archaeological resources.  


→ Utility Permit – A permit from Minnesota DOT is required under Minnesota Rule 
8810.3300 for construction, placement, or maintenance of utility lines adjacent or across 
highway ROW.  The Applicant is coordinating with Minnesota DOT as they review the 
Project’s Route Alternatives and Segment Options for possible permitting. 


→ Endangered Species Consultation – The Minnesota Department of Natural Resources 
(DNR) Natural Heritage and Nongame Research Program collects, manages, and 
interprets information about nongame species (Minnesota Statute Section 84.0895; 
Minnesota Rule 6134.0100-0400 and 6212.1800-2200).  Consultation with program staff 
has been initiated on the Project regarding rare and unique species. 


→ License to Cross Public Lands and Water – Minnesota DNR’s Division of Lands and 
Minerals regulates utility crossings over, under, or across any state land or public water 
identified on the Public Waters and Wetlands Maps.  A license to cross public waters is 
required under Minnesota Statute Section 84.415 and Minnesota Rule Chapter 6135.  
There are areas where either the Route Alternatives or Segment Options cross public 
waterways, this will require a public water crossing license.  The Project Route 
Alternatives and Segment Options will also cross state lands that will require a public 
land crossing license.  The Applicant is coordinating with Minnesota DNR to determine 
necessary crossing permits. 


→ Public Waters Work Permit – The purpose of this program is to regulate development 
activities below the ordinary high water mark of wetlands, streams, and lakes in 
Minnesota.  Under Minnesota Statute Section 103G.245, Subdivision 1, a Public Waters 
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Work Permit is required for any action taken by the state, political subdivision of the 
state, or corporation or person that alters or develops any obstruction to public waters or 
changes the course of a public waterway or body.  The Applicant will apply for this 
permit as necessary. 


→ Wetland Conservation Act Permit – The Minnesota Board of Water and Soil Resources 
administers the state Wetland Conservation Act pursuant to Minnesota Rule Chapter 
8420.  The transmission line portion of the Project is expected to be exempt under 
Minnesota Rule 8420.0420 Subpart 6. The Applicant anticipates that impacts related to 
the Blackberry 500 kV Substation will require a permit. The Applicant will apply for this 
permit (which is applied for jointly with a Section 404 Clean Water Act Permit from 
USACE) as necessary. 


→ Section 401 Water Quality Certification – Minnesota Pollution Control Agency regulates 
water quality under Section 401 of the Clean Water Act (33 USC Section 1344).  The 
Applicant will apply for this Certification (which is applied for jointly with a Section 404 
Clean Water Act Permit from USACE). 


→ National Pollutant Discharge Elimination System (NPDES) Permit – A NPDES permit 
from the Minnesota Pollution Control Agency (MPCA) is required for stormwater 
discharges associated with construction activities disturbing an area of 1 acre or more 
(Minnesota Rule 7090.0030).  A requirement of the permit is to develop and implement a 
Stormwater Pollution Prevention Plan (SWPPP), which includes best management 
practices (BMPs) to minimize discharge of pollutants from the site.  The Applicant will 
apply for this permit once the design is complete, prior to initiation of construction. 


→ Agricultural Mitigation Plan – The Minnesota Department of Agriculture is the lead 
agency for development of an agricultural mitigation plan, if necessary (Minnesota 
Statute Section 216B.243, Subdivision 7). The objective of an Agriculture Mitigation Plan 
is to identify measures that can be taken to avoid, mitigate, repair, and/or provide 
compensation for impacts caused by the transmission line construction on agricultural 
lands.   


→ Noxious Weed Management Plan – Under Minnesota Statute Section 18G.04, the 
Minnesota Department of Agriculture has the responsibility for eradication, control, and 
abatement of nuisance plant species.  The local County Agricultural Inspector 
administers the program.  The Applicant will develop a vegetation maintenance and 
management plan for the Project. 


3.4.3 Local Actions 
In accordance with Minnesota Statue Section 216E.10, the Project is exempt from regional, 
county, local, and special purposed government route approvals.  However, the Applicant has 
provided notice to local units of government in compliance with Minnesota Statutes Section 
216E.03, subdivision 3a and anticipates coordination with local government units (LGUs) 
regarding the following issues: 


→ Road crossing/ROW – Coordination might be required to cross or occupy county, 
township, and city road ROWs. 
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→ Public lands – Coordination would be required to occupy county, township, and city 
lands such as forest lands, parklands, watershed districts, and other properties owned 
by these entities. 


→ Over-width load – Coordination might be required to move over-width or heavy loads 
on county, township, or city roads. 


→ Driveway access – Coordination might be required to construct access roads or 
driveways from county, township, or city roads. 
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4.0 Development and Screening of Alternatives 


4.1 Route Development Process Summary 
Minnesota Power (Applicant) identified the proposed Route Alternatives through an iterative 


process that used carefully selected routing factors to narrow the initial Study Area first into 


Study Corridors, then into Preliminary Route Alternatives, and finally into Refined Route 


Alternatives. Throughout this process, the Applicant received feedback from both the 


stakeholders and the public. Taking into account all of this information, as well as the 


applicable regulatory framework and the purpose and need for the Project, the Applicant has 


now identified the proposed Route Alternatives and Segment Options for consideration in this 


Route Permit Application (Application). The entire route development process leading to the 


identification of the Route Alternatives and Segment Options is discussed in detail below. 


4.2 Development and Application of Routing Factors 
The Applicant developed routing factors for the Project based on transmission line siting 


experience, knowledge of applicable federal and state regulations (including Minnesota Rule 


7850.4100 and 4300), and stakeholder feedback. The routing factors guided the route 


development process. 


The routing factors included the following components: 


 Constraints – Constraints are resources or conditions that could limit or prevent 


transmission line development. Avoiding those resources or conditions is a goal, but not 


necessarily a requirement, of the route development process. Constraints might include 


areas restricted by regulations, or areas where impacts on resources will be difficult to 


mitigate. Constraints include, for example: existing land uses such as homes, agriculture, 


religious facilities, and schools; federal, state, and locally designated environmental 


protection areas; sensitive habitats or areas identified by private conservation 


organizations; areas with special legal status such as Indian lands; cultural resources 


such as national landmarks and archaeological sites; and public infrastructure such as 


airports and aeronautical and commercial telecom structures. It is important for the 


route development process to account for the fact that Project development affects the 


various Constraints differently. 


 Opportunities – Opportunities are resources or conditions that will facilitate Project 


development. They include pre‐existing linear infrastructure or other features (for 


example, roads, transmission lines, and public land survey divisions of land) along 


which Project development will be particularly compatible. Opportunities will also 


facilitate Project development by reducing impacts on Constraints. Furthermore, 


Minnesota Rule 7850.4100 indicates that the Minnesota Public Utilities Commission 


(PUC) will consider the use or paralleling of existing rights‐of‐way (ROWs) (for 


example, transportation corridors, pipelines, and electrical transmission lines), survey 


lines, natural division lines, and agricultural field boundaries.  
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 Technical Guidelines – Technical Guidelines are the specific engineering requirements 


and objectives associated with the construction of the Project. For example, one 


engineering requirement included as part of the Technical Guidelines is the maintenance 


of at least 200 feet of separation between centerlines when paralleling other electric 


transmission lines of 230 kilovolts (kV) or above. Another engineering objective, 


included as part of the Technical Guidelines, is to minimize the overall length of the line. 


These Technical Guidelines are specific to the Project and provide the technical 


limitations related to the design, ROW requirements, and reliability concerns. Some 


Technical Guidelines apply to the entire Project, and others are specific to a particular 


segment of the Project. 


The Applicant developed a list of potential Constraints, Opportunities, and Technical 


Guidelines that together comprise the routing factors for the Project. That list appears in Tables 


4‐1 and 4‐2. It is important to note that not all of the items in Tables 4‐1 and 4‐2 are present in 


the Study Area, and that the list of routing factors did not remain static during the route 


development process. As additional Constraints and Opportunities were identified by 


stakeholders, the Applicant added them to the list of routing factors. 


Opportunities were reviewed for the Project and considered in conjunction with potential 


Constraints. In some areas, existing linear infrastructure offered ROW corridors along which a 


transmission line might be located with less disruption to the natural and human environment. 


In other areas, there were no Opportunities to parallel existing ROW in the direction desired; 


exiting ROWs were too narrow or irregular in width and direction; or they were surrounded by 


relatively high concentrations of other Constraints, such as are typically found in more urban 


areas. 


The Project Technical Guidelines listed in Tables 4‐1 and 4‐2 were identified through: 


1. Regulatory requirements and guidelines 


2. Technical expertise of engineers and other industry professionals responsible for the 


reliable and economic construction, operation, and maintenance of the Project, and other 


electric system facilities  


3. Applicable codes and standards including the National Electrical Safety Code  


4. North American Electric Reliability Corporation (NERC) reliability standards 


5. Industry best practices 


Table 4-1.  Opportunities 


Opportunities 


Existing transmission lines1 


Roadways and trails 


Railroads1 


Public land survey system (for example, section lines and half section lines) 
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Opportunities 


Property lines (that is, legal divisions of land) 


Natural division lines and agricultural field boundaries 


Pipelines1 


Formerly mined areas (non‐active) 1 


Note: 
1While some features may offer a routing opportunity; the nature of the feature may 


also constitute a constraint. 


Table 4-2.  Constraints and Prohibited Areas 


Constraints 


Federal, State, and County Resources/Jurisdictions 


National wildlife (and fisheries) refuges  State wildlife management areas 


State natural resource areas  State wildlife refuges and birding areas 


Nature preserves  State scientific natural areas 


Prairie restoration areas  Military lands and operations 


National and state forests  Resource easement lands 


Wild and scenic rivers  Indian reservations/Indian‐owned lands 


Non-Government Organization (NGO) Lands 


Conservation areas (for example, The Nature 


Conservancy and Sierra Club) 


NGO resource easement lands 


Important bird areas (for example, The Audubon 


Society) 


 


Special Status Species and Habitat 


Bald eagle and migratory bird regulations (for 


example, Bald and Golden Eagle Protection Act 


[BGEPA] and  Migratory Bird Treaty Act [MBTA]) 


Bald eagle wintering and breeding habitat 


Designated critical habitat  Threatened, endangered and protected species 


(known occurrence areas and habitat) 


Cultural Resources 


Historic and cultural resources  Burial areas (prehistoric or historic) 


National Register of Historic Places (that is, listed 


or eligible sites) 


Cemeteries 


Historic landscapes, trails, and markers  Cultural values (traditional communities) 


National natural landmarks  Century and sesquicentennial farms 
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Constraints 


Visual Resources 


Scenic highways or corridors  Geological markers 


Scenic overlooks   


Public Infrastructure 


Airports  Telecom (for example, communication towers and 


antenna structures) 


Very high frequency omnidirectional range (VOR) 


(that is, aeronautic navigation equipment– clear 


zone) 


Housing and homes (consider Environmental 


Justice) 


Doppler radar systems   


Land Use 


Taconite mining operations (for example, tailings, 


pits, and mining structures) 


Agriculture land 


Planned development (that is, city and county 


plans) 


Orchards 


Commercial and industrial development  Forest land 


Daycares, schools, and hospitals  Aggregate mine and quarries 


Other structures (for example, billboards, barns, 


and sheds) 


Trails (for example, local, snowmobile, bicycle, 


and horse) 


Religious facilities  Recreation areas (for example, parks, golf courses, 


and off‐highway vehicle [OHV] trails) 


Safety regulations (for example, fireworks 


manufacturers, gas stations, and electrically 


sensitive areas) 


Contaminated areas (for example, superfund and 


brownfield sites) 


Center pivot and lateral move irrigation   


Natural Resources and Geomorphology 


Old growth forest areas – special management 


zones 


Wetlands, peatlands, and calcareous fens 


Flood control areas (that is, floodplain)  Native prairie 


Lakes, ponds, reservoirs  Significant geomorphology or geologically 


unstable areas 


Engineering Considerations 


Terrain and soil conditions  Size and type of foundation 
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Constraints 


Roadway access to for construction and 


maintenance  


Inductive currents and interference 


Number of special structures needed to avoid or 


minimize impacts on environmental features 


Tree‐trimming and vegetation management 


Number of angle structures  Reliability and restorability 


Prohibited Areas 


State or national wilderness areas  State scientific and natural areas 


State and national parks   


4.3 Data Collection 
To identify Constraints and Opportunities within the Study Area, the Applicant started 


collecting data in April 2012, an effort that continued throughout the route development 


process. Sources included online data repositories; federal, state, and local agencies; aerial photo 


interpretation; field reconnaissance; and stakeholder comments. Field reconnaissance was 


conducted during the route development process from public roads and helicopter. Section 


10.0, References includes a list of data sources/references for the Project. 


4.4 Study Area Identification 
The Study Area generally was delineated to include the Project endpoints (Minnesota‐Manitoba 


Border Crossing Area and the delivery location at the proposed Blackberry 500 kV Substation) 


and major Opportunity features found between the endpoints (see Figure 4‐1). The following 


sections describe the routing factors that influenced the boundaries of the Study Area. Feedback 


from agencies was solicited during the identification of the Study Area. See Appendix C for 


agency correspondence and public open house summaries.  
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Figure 4-1.  Study Area 
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4.4.1 Northern Boundary 
The northern boundary includes a majority of the Minnesota‐Manitoba Border Crossing Area. 


In the extreme northwestern corner of the Study Area, the northern boundary was developed to 


include an existing pipeline as a border crossing and route‐paralleling Opportunity. In the 


northeastern edge of the Study Area, the northern boundary diverts from the Minnesota‐


Manitoba border near International Falls and continues southeast. Voyageurs National Park, 


Boundary Waters Canoe and Wilderness Area, Canada lynx Federal critical habitat, and the 


large lakes located near the Minnesota‐Manitoba Border Crossing Area were avoided due to 


regulatory restrictions and engineering Constraints. 


4.4.2 Eastern Boundary 
The eastern boundary of the Study Area was selected to include State Highway 73 as an 


Opportunity and avoid Voyageurs National Park, Boundary Waters Canoe and Wilderness 


Area, and Canada lynx critical habitat. Development of the eastern boundary considered the 


Bois Forte Indian Reservation, State Highway 73, and large lakes in the area that cannot be 


spanned. Further southeast, the Study Area boundary included Opportunities through the Iron 


Range (for example, County Highway 135 near Biwabik, as the eastern‐most Opportunity) 


while avoiding the large Lake Vermillion complex. The Iron Range presents a challenging 


routing situation in that it is a productive mining area with mining expansion occurring 


frequently. The Study Area was adjusted in this location to allow for additional Opportunities 


to the east while minimizing impacts on the adjacent Superior National Forest.  


4.4.3 Southern Boundary 
The southern boundary was developed to avoid numerous large lakes between Bemidji and 


Grand Rapids, while incorporating a number of east to west Opportunities. The southwestern 


portion of the Study Area boundary avoided the City of Crookston, but included a number of 


east to west oriented county highways (that is, County Highway 92, 222, and 223). Further east, 


the boundary included an existing 115 kV transmission line. Continuing eastward the boundary 


avoided the heavily populated area near Bemidji as well as large, un‐spanable lakes (including 


Leech Lake). The boundary curved southeast to include County Highway 46. The heavily 


populated area of Grand Rapids initially was included in the Study Area because there are 


existing transmission lines that provide paralleling Opportunities across the actively mined Iron 


Range. Southeast of Grand Rapids, the boundary turned south to provide routing flexibility 


around the west side of the cluster of lakes in Aitkin County. 


The Study Area did not include U.S. Highway 169, as there were other potential Opportunities 


to the east that were accessible from the proposed Blackberry 500 kV Substation.  Locating the 


transmission line along U.S. Highway 169 could have greater impact on landowners, 


businesses, and industries than other eastern Opportunities. 


Extending the Study Area further south, to include the U.S. Highway 2 corridor or more 


southern locations, was not considered feasible. The U.S. Highway 2 corridor already is 


crowded with numerous pipelines and an existing transmission line. The general public has 


expressed weariness at the potential of adding more utilities to this existing corridor. 
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Additionally, the known Constraints made the U.S. Highway 2 corridor undesirable. Areas to 


the south of U.S. Highway 2 include more lakes and residential properties. Potential conflicts 


with landowners will increase as compared to the northern areas (that is, areas south of Red 


Lake) that are available for siting the transmission line. 


4.4.4 Western Boundary 
The western boundary primarily followed a line where the soil types transition from fine 


textured, lacustrine silt and clay soil associations of the Red River Valley to the west (that is, 


outside of the Study Area) to medium textured, lacustrine loam and sandy soils associations of 


beach ridges to the east (that is, inside the Study Area). Previous Project experience and 


engineering information indicates that foundation construction and design costs are likely to 


increase where transmission structures are located in the shrink‐swell soils of the Red River 


Valley. The Applicant used Natural Resources Conservation Service (NRCS) State Soil 


Geographic Database (STATSGO) and Ecological Classification Series profiles to determine the 


transition between the soil associations. The extreme northwestern portion of the Study Area 


boundary deviates from the soil type justification and extends into fine textured soils to include 


an existing pipeline Opportunity. Minnesota Highway 75 was excluded from the Study Area, 


because a large portion of that road traverses fine textured soils. 


4.5 Study Corridor Identification 
The Applicant developed the Study Corridors by reviewing collected data, meeting with 


stakeholders, and performing broad environmental and engineering analyses on the Study 


Area. The Study Corridors were generally 5 to 20 miles wide to allow for flexibility in 


determining Opportunities while avoiding concentrations of Constraints. 


Applying this strategy, the Applicant selected Study Corridors that avoided Constraints such as 


densely populated areas, U.S. Fish and Wildlife National Wildlife Refuges, Tribal Lands and 


Reservations, Minnesota Scientific and Natural Areas, large lakes and areas with a high‐density 


of lakes and large wetland complexes, and contiguous areas of relatively undisturbed natural 


resources. 


The Study Corridors were presented to the public at the first round of open house meetings and 


to individual agencies during the fall 2012. These meetings provided information about the 


Project to the public and agencies, and allowed comments from them to be recorded for use 


during the next step of the route development process.  


See Figures 4‐2 and 4‐3, and Appendix C for a summary of public and agency comments. 
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Figure 4-2.  Fall 2012 Study Corridors 
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Figure 4-3.  Fall 2012 Open House Meetings Comment Type and Number 


 


4.6 Route Segment Development 


4.6.1 Network Development 
The Applicant began Preliminary Route Alternative development by creating an extensive 


network by which potential route segments could be compared and evaluated. This process 


involved careful consideration of PUC’s routing factors through the identification of roads, 


transmission lines, railroads, section lines, quarter‐section lines, and general property 


boundaries within the Study Corridors. Opportunities that were oriented in a direction (that is, 


southwest to northeast) that conflicted with the Project direction, or that were located in a 


municipality, generally were excluded from the network. To the extent they were not excluded 


during the Study Corridor development, areas with a high concentration of Constraints, such as 


municipalities, were avoided during the network development. Where route segments 


intersected, a node was established.  


Figure 4‐4 illustrates route segment development in an agricultural setting, similar to what 


might be found in the western portion of the Study Corridors.    
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Figure 4-4.  Route Segment Network Illustration 


 


Because the Applicant identified minimization of impacts on people and their residences as a 


priority, the next step in the route segment development process was to identify all homes and 


structures (for example, barns, garages, sheds, and grain bins) within the Study Corridors. 


These two Constraints are widely distributed and common throughout most of the Study Area, 


and thus were difficult to avoid on a corridor scale. 


Homes and structures initially were identified through field reviews, aerial image 


interpretation, and public comments. After the identification process was completed, the 


Applicant calculated the distance to the closest home and structure for each route segment and 


categorized the route segments by that distance. Figure 4‐5 illustrates a route network with the 


segments categorized by home and structure distance intervals. 


Using these measurements, the Applicant identified contiguous route segments that will 


maximize the distance from homes and other structures, while seeking to minimize the length 


and number of turns requiring angle structures. 
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Figure 4-5.  Categorized Route Segment Network Illustration 


 


Figure 4‐6 illustrates an example of contiguous route segments where a straight‐line distance 


could be maximized. 


Figure 4-6.  Long Contiguous Route Segment Illustration 
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The Applicant also prioritized quarter‐section lines over quarter‐quarter section lines because 


they more frequently coincide with property lines and field lines. Siting the Project along 


property lines or field lines helps minimize impacts on existing land uses. 


The Applicant continued this process of identifying contiguous route segments until a network 


was identified that provided routing possibilities across the Study Corridors. Figure 4‐7 


illustrates an example of the network that was identified using the process described above. The 


network, which contained more than 600 route segments, was carried forward for further 


detailed analysis using all of the routing factors. 


Figure 4-7.  Network for Detailed Analysis Illustration 


 


4.6.2 Route Segment Comparison 
Once the network was developed, the Applicant analyzed the potential impacts associated with 


the route segments. The first step at this stage was to compare groups of smaller routes 


(contiguous route segments typically 3 to 10 miles long) that had common start and end points. 


Figure 4‐8 provides an illustration of two route segments traversing from point A to point B that 


were comparatively analyzed with respect to potential impacts. 


The route segments that best satisfied the routing factors in these comparisons were carried 


forward for further consideration. When all other factors were relatively equal, the Applicant 


generally gave preference to the route that had fewer homes in its proximity, lesser impact on 


wetlands, and was the shortest. 
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Figure 4-8.  Route Segment Comparison Illustration 


 


4.7 Preliminary Route Alternatives 
The Applicant used the route segments it had developed to create Preliminary Route 


Alternatives from the Minnesota‐Manitoba Border Crossing Area to the proposed Blackberry 


500 kV Substation. These Preliminary Route Alternatives were approximately 1 to 3 miles wide 


and centered on identified route segments, as illustrated in Figure 4‐9. Preliminary Route 


Alternatives wider than 1 mile were created to allow for additional flexibility when more than 


one route segment was feasible, or where the Applicant recognized potential conflict with 


planned development or land use Constraints.  


Preliminary Route Alternatives were presented to the public at a second round of open house 


meetings and to individual agencies during the spring 2013. These meetings provided the 


public and agencies with updated information and facilitated the collection of comments for use 


in the next step of the route development process. See Figure 4‐10 and Appendix C for a 


summary of public and agency comments. 
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Figure 4-9.  Spring 2013 Preliminary Route Alternatives 
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Figure 4-10.  Spring 2013 Open House Meetings Comment Type and Number. 


 


4.8 Refined Route Alternatives 
Based on feedback from stakeholders and the public, as well as further analysis of the routing 


factors, the Applicant narrowed the Preliminary Route Alternatives to Refined Route 


Alternatives, each of which was 1,000 to 3,000 feet wide. Because these Refined Route 


Alternatives were closer in width to the actual ROW, the Applicant had to make additional 


decisions about minimizing impacts. At the same time, the Refined Route Alternatives 


maintained some flexibility with respect to the location of the centerline. The Refined Route 


Alternatives are shown in Figure 4‐11. 


The Refined Route Alternatives were presented to the public at a third round of open house 


meetings and to individual agencies in the fall 2013. Again, the Applicant used these meetings 


as an opportunity to both inform stakeholders about the Project and to gather information from 


the public and agencies for use in the route development process. See Figure 4‐12 and Appendix 


C for a summary of public and agency comments. 


At the beginning of project planning, Minnesota Power anticipated development of two 


transmission lines and associated facilities – the Project and a separate 345 kilovolt (“kV”) 


transmission line between the terminus substation of the Project and the Arrowhead Substation 


near Hermantown, Minnesota.  Subsequently, the Applicant determined that there are not 


sufficient transmission service requests to support this 345 kV transmission line. Therefore, the 


Applicant is not pursuing the 345 kV transmission line at this time.
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Figure 4-11.  Fall 2013 Refined Route Alternative 


 







Route Permit Application    Great Northern Transmission Line 


Docket No. E015/TL‐14‐21  Page 4‐18  April 15, 2014 


Figure 4-12.  Fall 2013 Open House Meetings Comment Type and Number 


 


4.9 Additional Route Segments 
After further consideration of the comments received from the public and agencies during the 


third round of open house meetings, as well as further discussion about the application of the 


routing factors, the Applicant identified two additional route segments as potential routing 


options. The additional route segments, shown in Figure 4‐13, were presented to the public 


during three open house meetings in November 2013. See Appendix C for a summary of public 


and agency comments.
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Figure 4-13.  November 2013 Additional Route Segments 
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4.10 Proposed Route Alternatives and Segment Options 
Under Minnesota Rules 7850.1900, the Applicant is required to propose at least two Route 


Alternatives for inclusion in its Application. These proposed Route Alternatives are shown in 


Figure 4‐14. One Route Alternative, shown in orange in Figure 4‐14, largely parallels an existing 


500 kV transmission line. Another route alternative, shown in blue in Figure 4‐14, largely 


parallels an existing 230 kV transmission line.  


In addition to the Route Alternatives, the Project includes certain Segment Options that the 


Applicant proposes to carry forward into the permitting process. These Segment Options, 


which were identified as part of the route development process, would have different Project 


benefits and environmental effects.  


 Segment Option C1 is shorter, and goes through undeveloped forest, whereas Segment 


Option C2 is longer, and is closer to residences.  


 Segment Option J1 goes through undeveloped forest, whereas J2 is closer to residences. 


Segment Option J1 was suggested by the public during the open house meetings.  







Route Permit Application    Great Northern Transmission Line 


Docket No. E015/TL‐14‐21  Page 4‐21  April 15, 2014 


Figure 4-14.  Proposed Route Alternatives and Segment Options 
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4.11 Alternatives Considered but Rejected 
No Route Alternatives in the western portion of the Study Area (the Alternatives Considered 


but Rejected, shown in Figure 4‐15) were included in the proposed Route Alternatives. As 


discussed in detail below, the Applicant considered numerous factors when selecting the two 


proposed Route Alternatives and eliminating the remaining Western Route Alternatives from 


further analysis. 


4.11.1 Border Crossing Options 
The Applicant included a number of potential locations for the Minnesota‐Manitoba Border 


Crossing options in its Refined Route Alternatives. The Applicant recognizes that the location 


chosen must match the border crossing selected by Manitoba Hydro, which is conducting its 


own route development process (Minnesota Statutes Section 216E.02, subdivision 3). As 


Manitoba Hydro’s process moved forward, the Applicant and Manitoba Hydro jointly agreed to 


eliminate the westernmost Border Crossing Area because it was less desirable in a number of 


respects, including effects on human settlement and the environment, than other Border 


Crossing Options. Because the westernmost Border Crossing option was eliminated by 


agreement with Manitoba Hydro, the Applicant also eliminated the most westerly route 


alternative that was exclusively associated with that Border Crossing Area from further 


consideration. 


4.11.2 Existing Transmission Lines 
When PUC issues route permits for high‐voltage transmission lines like the Project, it favors 


routes that parallel existing transmission line ROWs. The Western Route Alternatives did not 


offer an opportunity to parallel existing high‐voltage transmission lines. This factor favored 


selection of the Orange Route and Blue Route, which do parallel existing transmission lines, 


over the other Refined Route Alternatives. 
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Figure 4-15.  Alternatives Considered but Rejected 
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4.11.3 Energy Demand and Power Purchase Agreements 
The statement of purpose and need for the Project establishes that the regional demand for 


electricity is expected to grow significantly in the coming years. PUC has concluded that the 


Applicant faces an energy and capacity deficit from 2020–2035. To meet this need, the Applicant 


and Manitoba Hydro have signed a 250 megawatt (MW) Power Purchase Agreement (PPA) and 


a 133 MW Energy Sale Agreement. To fulfill these agreements, the Project must be in service by 


June 1, 2020. 


The Applicant evaluated the likelihood of successfully achieving the June 1, 2020 in service date 


with each of the Refined Route Alternatives. This involved careful analysis of feedback received 


during public open house meetings; calculation of the estimated time it will take to acquire the 


necessary property rights and construct the transmission line; and consideration of the potential 


need for condemnation proceedings, including the unique aspects of Minnesota condemnation 


law. Because the Western Route Alternatives would involve a substantially larger number of 


privately owned parcels, many of which are used for agricultural purposes, and because public 


meeting attendees at the Western Route Alternative sites voiced more numerous and strenuous 


objections, the Applicant concluded that achieving the contractually determined June 1, 2020 in‐


service date will be highly unlikely for the Western Route Alternatives.  For this reason, the 


Western Route Alternatives do not satisfy the purpose and need for the Project. 


4.11.4 Community Impacts 
The comments received at the public meetings for the Western Route Alternatives indicated to 


the Applicant that there is a substantial level of public opposition to siting the Project in the 


western portion of the Study Area. (See previous discussion in this chapter, Section 9.0, Public 


Participation and Agency Coordination, and Appendix C.) This opposition is attributable to the 


higher concentration of residences in the area and the concentration of agricultural land users, 


who object to the potential for diminished production capacity of their land. The fact that the 


Western Route Alternatives were much further removed from the Applicant’s service area than 


the Orange Route and the Blue Route was also a source of objections. The Applicant’s purpose 


and need for the Project includes the company’s goal of having a positive impact on 


communities. The Applicant concluded, on the basis of comments it received during public 


open house meetings that adopting the Western Route Alternatives will threaten this goal. For 


this additional reason, the Western Route Alternatives do not satisfy the purpose and need for 


the Project. 


4.12 Border Crossing Options 
At the outset of the Project, the Applicant and Manitoba Hydro agreed to describe border 


crossing considerations related to length, impact on people, the environment and agency and 


community feedback, as well as schedule, and had exchanged information on their respective 


regulatory and routing processes. The Applicant and Manitoba Hydro then completed separate 


routing and public engagement processes to determine their unique preferences related to 


border crossing locations.  On March 3, 2014 the Applicant met with Manitoba Hydro to discuss 


their respective border crossing preferences, with the objective of determining a mutually 
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acceptable border crossing location that would serve the needs of the overall project. Figure 4‐15 


illustrates the crossing locations considered (A1 – A7).  


Applicant Considerations and Preference 


Key border crossing considerations for the Applicant are consistent with those described 


elsewhere in this Application, including minimizing length; avoiding potential impacts on 


residences, and productive agricultural land; and accounting for environmental concerns. Based 


on these considerations, the Applicant identified Option A1 as its preferred option because it 


results in routes that are shorter, impact fewer homes and less agricultural land, and allows 


more collocation with existing transmission lines. The Applicant considered Options A7 and A6 


infeasible because they would affect many more homes and productive farmland, while at the 


same time creating many miles of new corridor. The area that would be affected by Options A7 


and A6 has also been recognized as having outstanding biological diversity, a concern echoed in 


communications received from the Nature Conservancy. 


Manitoba Hydro Considerations and Preference 


Key border crossing considerations for Manitoba Hydro included determining route options 


that balance natural, engineering and built considerations while taking into consideration 


feedback from the public, stakeholders and aboriginal communities. Manitoba Hydro identified 


Option A7 as the best option based on all criteria considered. Options A1 and A2 were not 


feasible as they traverse areas of high biological diversity in Manitoba that have been noted by 


agencies and environmental non‐governmental organizations and are primarily located through 


Crown lands, which have been criticized as a routing approach by the Clean Environment 


Commission. Additionally, Options A1 and A2 could raise significant concerns from First 


Nation communities in terms of traditional uses of the area. 


Decision Process 


Discussion during the March 3 meeting recognized that both parties had similar concerns 


regarding avoiding and/or reducing potential impacts on people and natural areas. Both 


utilities also understood the importance of considering risk, schedule and potential delays. 


Since Options A6 and A7 were infeasible in Minnesota Power’s perspective and Options A1 and 


A2 were infeasible in Manitoba Hydro’s perspective, these crossings were removed from 


further consideration. Additionally, Manitoba Hydro preferred the most western crossing 


(Option A5) over the east crossing (Option A3/A4), since access to the east crossing (Option 


A3/A4) would require the selection of a route that was more environmentally impactful. 


Therefore, Manitoba Hydro and Minnesota Power agreed that Option A5 was the best and only 


feasible Border Crossing Option taking into account acceptability to parties, environmental 


impacts, community impacts and overall Project schedule (Minnesota Statutes Section 216E.02, 


subdivision 3).  


As a result of the border crossing decision, the Applicant revised the Orange Route and Blue 


Route so that they both ended at the selected crossing location (see Figure 1‐1 in Section 1.0, 


Introduction).  
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4.13 Segment Options E1 and E2 
Segment Options E1 and E2 were originally identified as potential segments based on 


opportunities to follow existing infrastructure. Segment Option E1 follows 230 kV and 500 kV 


transmission lines. Segment Option E2 follows a portion of Deer River Line Road. Upon further 


analysis, Segment Option E1 was rejected because it parallels two high voltage transmission 


lines and would result in multiple stream crossings. While paralleling an existing transmission 


line generally presents a routing opportunity, there is also some risk that a single incident could 


affect service on both lines. The Applicant took that reliability risk into account when 


identifying transmission line paralleling opportunities. Paralleling two different high‐voltage 


transmission lines, however, increases the reliability risk to the point that it outweighs the 


potential routing opportunity. Segment Option E1 accordingly was eliminated from further 


consideration, and Segment Option E2 was carried forward as part of the Blue Route. 


4.14 Applicant’s Preferred Route 
Per Minnesota Rule 7850.1900 Subpart 2 C, the Applicant is required to identify their preferred 


route. In identification of the preferred route, the Applicant considered all of the information 


collected to date, including public and agency comments and the environmental data analyzed 


in this Application. Based on this review, the Applicant prefers the Blue Route.   
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5.0 Project Description 
The Applicant’s Great Northern Transmission Line includes a 500 kilovolt (kV) alternating 
current (AC) transmission line between the Minnesota-Manitoba border crossing northwest of 
Roseau, Minnesota and the existing Blackberry Substation near Grand Rapids, Minnesota, as 
well as associated substation facilities and transmission system modifications at the existing 
Blackberry Substation site, and a 500 kV series compensation station (Project) (see Section 1.0, 
Introduction, Figure 1-1). The new substation facilities required for the Project (Blackberry 500 
kV Substation) will be constructed adjacent to and east of the existing Blackberry 230/115 kV 
Substation. The transmission line is expected to carry at least 750 MW to facilitate agreements 
and transmission service requests between Minnesota Power and Manitoba Hydro plus exports 
and transmission service requests by Manitoba Hydro to other utilities.  Minnesota Power’s 
agreements are for 383 megawatts (MW) by June 1, 2020 to meet the requirements of the 
Applicant’s 250 MW Power Purchase Agreement (PPA) and 133 MW Renewable Optimization 
Agreement with Manitoba Hydro. In addition to meeting the Applicant’s needs and Manitoba 
Hydro’s exports to other utilities, the Project will support the regional electric grid. 


In addition to its energy benefits, the Project will bring economic and fiscal benefits to the State 
of Minnesota during construction and ongoing benefits once the Project is operational. Based on 
preliminary estimates, hundreds of direct construction jobs in Minnesota, as well as 
professional and technical services jobs, will be supported during the Project’s 3+ year 
construction phase. Through the multiplier effects from the direct and indirect expenditures, 
additional economic activity in retail, services, and other sectors also is expected, adding 
millions of dollars to household earnings each year during the construction phase. Once the 
Project is operational, it will add to the tax base for both the state of Minnesota and the local 
governments in the jurisdictions where the Project will be built. 


5.1 Route and Segment Descriptions 
The following provides a detailed description of the proposed locations for the Route 
Alternatives and Segment Options. Appendix A includes detailed figures that illustrate the 
routes. See Figure 5-1 for Border Crossing location and ownership.  


5.1.1 Orange Route 
The Orange Route crosses the Minnesota-Manitoba border in Section 25, Township 164N, Range 
42W in Roseau County and continues south for approximately 2.5 miles. The Orange Route 
then heads east for 11 miles to Minnesota TH 310. From Section 2, Township 163N, Range 40W, 
the Orange Route proceeds southeast for 12 miles to Section 26, Township 163N, Range 38W. 
From there, the Orange Route continues east for 2.5 miles to the existing Minnkota Power 230 
kV transmission line. The Orange Route follows the 230 kV transmission line southeast for 1.75 
miles to the existing Xcel Energy 500 kV transmission line. From this point, the Orange Route 
follows the existing Xcel Energy 500 kilovolt (kV) transmission line to Section 25, Township 
157N, Range 31W. The Orange Route then heads south for 4.75 miles to Section 24, Township 
156N, Range 31W. The Orange Route then heads east for 0.5 mile, crossing TH 72, then 
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southeast for 10.5 miles to Section 21, Township 155N, Range 29W. The Orange Route continues 
south for 16.0 miles to Section 9, Township 152N, Range 29W. From there, the Orange Route 
continues east for 12.0 miles to Section 8, Township 152N, Range 27W. The Orange Route then 
heads southeast for 13.0 miles to Section 5, Township 151N, Range 25W. The Orange Route then 
continues east for 5.0 miles, southeast for 4.25 miles, and then east for 4.0 miles to Section 11, 
Township 162N, Range 62W. The Orange Route then heads southeast for 5.5 miles, crossing TH 
1, to Section 1, Township 161N, Range 26W. The Orange Route then heads east for 6.0 miles to 
Section 6, Township 161N, Range 24W. The Orange Route then proceeds southeast for 11.5 
miles to Section 3, Township 60N, Range 23W. The Orange Route then heads south for 15.0 
miles, staying east of Bear Lake and Wolf Lake, to Section 15, Township 58N, Range 23W. From 
there, the Orange Route continues southwest, utilizing an old Minnesota Power right-of-way 
(ROW) to Section 26, Township 58N, Range 24W. The Orange Route then heads south, between 
Bass Lake and Lawrence Lake, to Section 11, Township 56N, Range 24W. From there, it follows 
an existing 115 kV transmission line south to Section 23, Township 56N, Range 24W. The 
Orange Route continues southeast, between Holman Lake and South Twin Lake, for 4.0 miles to 
Section 5, Township 55N, Range 23W. From there, the Orange Route heads south for 1.0 mile to 
the existing Minnesota Power 115 kV transmission line. The Orange Route follows the existing 
115kV transmission line southwest and then south to the new substation location (see Appendix 
A, sheets 1-15, 55-77, and41-54).   


5.1.2 Blue Route 
The Blue Route crosses the Minnesota-Manitoba border in Section 25, Township 164N, Range 
42W in Roseau County and continues south for approximately 2.5 miles. The Blue Route then 
heads east for 11 miles to Minnesota TH 310. From Section 2, Township 163N, Range 40W, the 
Blue Route proceeds southeast for 12 miles to Section 26, Township 163N, Range 38W. From 
there, the Blue Route continues east for 2.5 miles to the existing Minnkota Power 230 kV 
transmission line. The Blue Route follows the Minnkota Power 230 kV transmission line 
southeast for 1.75 miles to the existing Xcel Energy 500 kV transmission line. The Blue Route 
follows the Xcel Energy 500 kV transmission line to the south and east for 36.0 miles to Section 
29, Township 160N, Range 33W. The Blue Route stops following the Xcel Energy 500 kV 
transmission line and continues east for 6.0 miles, then northeast for 1.0 mile to Section 28, 
Township 160N, Range 32W. From there, the Blue Route follows the existing Minnkota Power 
230 kV transmission line east for 31.0 miles to Section 9, Township 159N, Range 27W. At this 
point, the Blue Route stops following the Minnkota Power 230 kV transmission line and heads 
southeast for 8.0 miles to Section 22, Township 158N, Range 27W. The Blue Route continues to 
the southeast, cross-country, for 32 miles to the Minnesota Power 230 kV transmission line in 
Section 6, Township 65N, Range 25W. From this point, the Blue Route follows the Minnkota 
Power 230 kV transmission line south for 12.5 miles to Section 7, Township 63N, Range 25W. 
The Blue Route continues south for 2.5 miles to Section 19, Township 63N, Range 25W. The Blue 
Route then heads east for 3.5 miles to Section 22, Township 63N, Range 25W; southeast for 5.0 
miles to Section 5, Township 62N, Range 24W; and then south for 7.0 miles to Section 8, 
Township 61N, Range 24W. The route then goes southeast for 14.0 miles, between Bass Lake 
and Larson Lake, to Section 4, Township 59N, Range 23W. From there, the Blue Route heads 
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south for 14.0 miles, between Bray Lake and Thirty Lake, to Section 17, Township 58N, Range 
23W. The Blue Route then heads southwest for 3.5 miles to Section 26, Township 57N, Range 
24W and then south to Section 2, Township 56N, Range 24W. From there, the Blue Route 
follows the existing 115 kV transmission line south to U.S. Highway 169. The Blue Route crosses 
U.S. Highway 169 and then heads southeast to Section 26, Township 56N, Range 24W. The Blue 
Route then heads south for 4.0 miles to the existing Minnesota Power 230 kV transmission line. 
The Blue Route follows the Minnesota Power 230 kV transmission line east for 1.0 mile to the 
new substation location (see Appendix A, sheets 1-54).  


5.1.3 Segment Options 


Segment Option C1 
Segment Option C1 begins in Section 22, Township 158N, Range 27W. This segment continues 
to the southeast, cross-country, for 32 miles to the Minnesota Power 230 kV transmission line in 
Section 6, Township 65N, Range 25W (see Appendix A, sheets 24-32). 


Segment Option C2 
Segment Option C2 begins in Section 22, Township 158N, Range 27W and follows the Minnkota 
and Minnesota Power 230 kV transmission line east and then south for 47.0 miles to Section 6, 
Township 65N, Range 25W (see Appendix A, sheets 78-87). 


Segment Option J1 
Segment Option H1 begins in Section 9, Township 152N, Range 29W. From there, Segment 
Option H1 heads east for 12.0 miles to Section 8, Township 152N, Range 27W. It then heads 
southeast for 13.0 miles to Section 5, Township 151N, Range 25W. Segment Option H1 
continues east for 5.0 miles; southeast for 4.25 miles; and east for 4.0 miles to Section 11, 
Township 162N, Range 62W. Segment Option H1 then heads southeast for 5.5 miles, crossing 
TH 1, to Section 1, Township 161N, Range 26W. Segment Option H1 then heads east for 
6.0 miles to Section 6, Township 161N, Range 24W. Segment Option H1 proceeds southeast for 
5.0 miles to Section 8, Township 61N, Range 24W (see Appendix A, sheets 69-77). 


Segment Option J2 
Segment Option H2 begins in Section 9, Township 152N, Range 29W. It heads southeast for 
2.5 miles; south for 6.0 miles; and then southeast for 2.0 miles to Section 36, Township 151N, 
Range 29W. Segment Option H2 then heads east for 26.0 miles to Section 24, Township 62N, 
Range 27W. It then heads southeast for 3.0 miles, crossing TH 1. Segment Option H2 then heads 
east for 2.0 miles, crossing TH 38, then southeast for 2.0 miles to Section 1, Township 61N, 
Range 26W. Segment Option H2 heads east for 6.0 miles to Section 6, Township 161N, Range 
24W. It then heads southeast for 5.0 miles to Section 8, Township 61N, Range 24W (see 
Appendix A, sheets 87-94). 
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Figure 5-1. Border Crossing  
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5.2 Technical Description 


5.2.1 Number Circuits  
The Applicant proposes to construct a single-circuit 500 kV AC overhead transmission line. 


5.2.2 Operating Voltage and Frequency 
The nominal three phase operating voltage for the Project will be 500 kV AC. The Project will be 
operated at a frequency of 60 Hertz (Hz). 


5.2.3 Conductor Specifications  
The Applicant anticipates using 3-conductor bundle 1192.5 kcmil Aluminum Conductor Steel 
Reinforced (ACSR) “Bunting” with 18 inch sub-spacing as the phase conductor for the Project. 
This conductor bundle is the same as that used on the United States portion of the existing 
Dorsey–Chisago 500 kV transmission line. The Applicant will perform a conductor optimization 
study before a final determination is made on conductor selection and bundle configuration.   


5.2.4 Typical Supporting Structure 
The Applicant is evaluating several structure types and configurations for the Project to 
accommodate variations in terrain and land use. The structure details provided are typical of 
these structure types (see Figure 5-1 and Appendix D).  


The Applicant continues to evaluate several structure types and configurations that will be used 
for the Project, including: a self-supporting lattice structure, a lattice guyed-V structure, and a 
lattice guyed delta structure. The Applicant currently estimates approximately 4 to 5 structures 
per mile of transmission line.  The type of structure in any given section of transmission line 
will be dependent on land type and land use. The Project structures will typically range in 
heights from approximately 100 feet above ground to approximately 150 feet above ground, 
depending on the structure type and the terrain. In some instances, such as where the Project 
crosses an existing transmission line, taller structures may be required. In cultivated lands or in 
areas of intensive land use, the Applicant anticipates utilizing self supporting lattice structures 
for the Project. In other areas where guy wires will not significantly interfere with land use, the 
Project may be installed on one of the guyed structure types. 
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Figure 5-2.  Structure Schematics 


 


The self-supporting lattice structures will be anchored to foundations at each leg of the 
structure. The guyed-V structure and the guyed-delta structure will utilize a single foundation 
system at the center of the structure and a set of at least four guys and anchors. The anchors 
used will vary depending on terrain. 


The Applicant anticipates using either a single I-string or a V-string insulator assembly. The 
structures will support two overhead static ground wires to protect from lightning. In each case, 
one of the overhead static ground wires will have a fiber optic core to enable communications 
and system protection functions between the two endpoints.  


5.2.5 Structure Spacing 
The Applicant anticipates that the Project typically will be located on all new ROW that is 
approximately 200 feet wide. A wider ROW may be required for longer spans of the Project, at 
angle and corner structures, for guyed structures, or where special design requirements are 
dictated by topography. Generally, structures will be spaced approximately 1,000 to 1,450 feet 
apart, with shorter or longer spans as necessary. 


5.2.6 Conductor Spacing 
Lateral spacing of phase conductor bundles will vary with the various types of structures and 
will range from approximately 25 to 40 feet. 


5.2.7 Line to Ground and Conductor Side Clearances  
The required clearances at the structure, horizontal distance between each energized phase, and 
the minimum required ground clearance will be determined based on electrical studies in the 
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design phase of the Project. All clearances will meet or exceed the recommended clearances in 
the National Electrical Safety Code (NESC). Based on preliminary design criteria for the Project, 
minimum ground clearance for the conductors is estimated to be 40 feet 


5.2.8 Wind and Ice Loading 
Wind and ice loading for the proposed Project will incorporate three National Electrical Safety 
Code (NESC) loading cases required for this area of the U.S. These cases are Rule 250B, Rule 
250C, and Rule 250D. Rule 250B is the NESC heavy district loading case. It specifies a wind 
velocity of 40 miles per hour (mph), 0.5 inch of ice, and a wire temperature of 0 degrees 
Fahrenheit (°F). This loading case requires an additional NESC constant of 0.3 pounds per foot 
for the sag and tension calculations. Rule 250C considers extreme wind loading. A wind 
velocity of 90 mph at 60 degrees F is the weather condition that satisfies the NESC Rule 250C 
loading. Rule 250D is a loading case that considers an extreme ice load with a concurrent wind 
load. For the study area, an ice thickness of one-half inch , a wind gust speed of 50 mph and a 
wire temperature of 15 °F satisfies the conditions of NESC Rule 250D. NESC Rules 250C and 
250D, as well as American Society of Civil Engineers (ASCE) Manual No. 74: “Guidelines for 
Electrical Transmission Line Structural Loading,” provide default 50-year values for extreme ice 
and wind. A weather study will be performed to identify additional reliability-based wind and 
ice load cases to be considered in the final design of the Project.  


5.3 Interconnection and Substation Description 


5.3.1 Blackberry 500 kV Substation 
The Project will terminate at a new substation (Blackberry 500 kV Substation) located on the 
same site as the Applicant’s existing Blackberry 230/115 kV Substation (see Appendix A, sheet 
54). The Blackberry 500 kV Substation will be located adjacent to and east of the existing 
substation, and will be designed to accommodate the new 500 kV line, 500/230 kV 
transformation, existing 230 kV lines, and all associated 500 kV and 230 kV equipment. Existing 
230 kV and 115 kV transmission lines currently located on the property will need to be rerouted 
to accommodate the placement and electrical interconnection of the Blackberry 500 kV 
Substation. 


5.3.2 500 kV Series Compensation Station 
The Project will also require a 500 kV Series Compensation Station, which will be located within 
or adjacent to the final approved route. The 500 kV Series Compensation Station will include the 
500 kV series capacitor banks necessary for the reliable operation and optimal performance of 
the Project, and all associated 500 kV equipment. The location of this facility will be determined 
by several factors that impact the design of the transmission line and the series capacitor 
equipment, including the voltage profile along the transmission line and the available fault 
current at the series capacitors. Since both of these factors are directly impacted by the overall 
length of the line between the Dorsey Substation in Manitoba and the Blackberry 500 kV 
Substation in Minnesota, the final location of the 500 kV Series Compensation Station is 
dependent on the final route determinations in both Canada and the United States. The 
Applicant has initiated electrical design optimization studies to identify generally what is the 
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preferred location of the 500 kV Series Compensation Station. Based on these studies, candidate 
sites in Minnesota include the overall midpoint of the line and at one-third of the overall 
transmission line distance from Blackberry to Dorsey. The Applicant will provide more 
information on these studies and preferred location of the series capacitor equipment when 
available. 


5.4 Bulk Power System Information 


5.4.1 Expected Power Transfer Capability 
The Project is designed to increase the total transfer capability between Manitoba and the 
United States by at least 750 MW. 10 C.F.R. Section 205.322(b)(3)(i). The Applicant will 
supplement this information after completion of additional MISO system impact studies. 


5.4.2 System Power Flow 
DOE regulations for a Presidential Permits require  system power flow plots for the Applicant’s  
proposed service areas for heavy summer and light spring load periods, with and without the 
proposed international interconnection, for the year the Project is scheduled to be placed in 
service and for the fifth year thereafter. 10 C.F.R. Section 205.322(b)(3)(ii).  Initial power flow 
plots for the years 2020 and 2025, before and after development of the Project are included in 
Appendix K of the Presidential Permit application.  Additional information required under the 
applicable DOE regulations is found in other sections of the Application or will be developed 
later in accordance with DOE guidance. The Applicant will provide DOE any additional 
required information as set forth under 10 C.F.R. Section 205.322(b)(3)(v). 


5.4.3 Interference Reduction Data 
Direct and indirect impacts of the Project on Radio, Television, and Cellular Telephone signals 
are addressed in detail in Section 6.14, Radio, Television, and Cellular Telephone. This 
information is required under applicable DOE regulations.  10 C.F.R. Section 205.322(b)(3)(iii).  


Electrical interference associated with the Project will be considered in the final determination 
of the conductor configuration. Radio and television interference is generated by corona 
occurring on the conductors. The conductor size and bundle configuration for the Project will be 
selected to minimize corona levels, which in turn will minimize radio and television 
interference. The design of this high voltage transmission line (HVTL) will use extra high 
voltage (EHV) hardware, appropriate construction techniques, and a line configuration that 
yields a low level of corona that will minimize the onset of gap discharges, which in turn avoids 
any unacceptable level of television interference.  The substation design standards will also be 
formulated to minimize corona, to the extent feasible. 


5.4.4 Relay Protection 
The Project’s protective relaying systems will use microprocessor based devices that conform to 
the requirements of the Applicant, the Institute for Electrical and Electronics Engineers, the 
North American Electric Reliability Corporation (NERC), and the Midwest Reliability 
Organization. 10 C.F.R. Section 205.322(b)(3)(iv). Specific protection schemes, equipment, and 
functional devices will be determined during the Project’s detailed design phase.  
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5.5 Land Acquisition 


5.5.1 Transmission Line Right-of-Way 
This project will generally require a new 200-foot-wide right-of-way (ROW) to accommodate 
the transmission line.  For high-voltage transmission lines (HVTL), utilities acquire easement 
rights across certain parcels to accommodate the facilities.  The evaluation and acquisition 
process includes title examination, initial owner contacts, survey work, document preparation, 
and purchase.  Each of these activities, particularly as it applies to easements for HVTL 
facilities, is described in more detail below.   


The first step in the right-of-way process is to identify all persons and entities that may have a 
legal interest in the real estate upon which the facilities will be built.  To compile this list, a 
ROW agent or other persons engaged by the utility will complete a public records search of all 
land involved in the Project to determine the legal description of the property and the owner(s) 
of record, and to gather information regarding easements, liens, restriction, encumbrances, and 
other conditions of record as needed.   


After owners are identified, a ROW representative will contact each property owner or the 
property owner’s representative.  The ROW agent will explain the need for the transmission 
facilities and how the Project may affect each parcel.  The ROW agent will also obtain from the 
landowner information about any specific construction concerns.   


The next step in the acquisition process is evaluation of the specific parcel.  For this work, the 
ROW agent may request permission from the owner for survey crews to enter the property to 
conduct preliminary survey work.  Permission may also be requested to take soil borings to 
assess the soil conditions and determine appropriate foundation design.  Surveys are conducted 
to locate the ROW, natural features, man-made features, and associated elevations for use 
during the detailed engineering of the line.  The soil analysis is performed by an experienced 
geotechnical testing laboratory.    


During the evaluation process, the location of the proposed transmission line may be staked 
with permission of the property owner.  This means that the survey crew will locate each 
structure on the ground and place a surveyor’s stake to mark the structures’ anticipated 
location.  By doing this, the ROW agent can show the landowner where the structure(s) will be 
located on the property.  The ROW agent may also delineate the boundaries of the easement 
area required for safe operation of the line.  


Prior to the acquisition of easements of property, land value data will be collected.  Based on the 
impact of the easement or purchase to the market value of each parcel, a fair market value offer 
will be developed.  The ROW agent will contact the property owner to present the offer for the 
easement and discuss the amount of just compensation for the rights to build, operate, and 
maintain the transmission facilities within the easement area and reasonable access to the 
easement area.  The agent will also provide maps of the transmission line easement or site and 
maps showing the landowner’s parcel.  The landowner is allowed a reasonable amount of time 
to consider the offer and to present any material that the owner believes is relevant to 
determining the property’s value and the value of the easement.    
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In nearly all cases, utilities are able to work with the landowners to address their concerns and 
an agreement is reached for the utility’s purchase of land rights in the form of an easement.  The 
ROW agent will prepare the easements required to complete each transaction.  In those 
instances where a negotiated settlement cannot be reached, the landowner may choose to have 
an independent third party determine the value of the rights taken.  Such valuation is made 
through the utility’s exercise of the right of eminent domain pursuant to Minnesota Statutes, 
Chapter 117.  The process of exercising the right of eminent domain is called condemnation.  


Before commencing a condemnation proceeding, the ROW agent must obtain at least one 
appraisal for the property on which the proposed easement is to be acquired and a copy of that 
appraisal must be provided to the property owner in accordance with Minnesota Statutes 
Section 117.036, subdivision 2(a).  The property owner may also obtain another property 
appraisal and the company must reimburse the property owner for the cost of the appraisal 
according to the limits set forth in Minnesota Statutes Section 117.036, subdivision 2(b).  The 
property owner may be reimbursed for reasonable appraisal costs up to $1,500 for single-family 
and two-family residential properties, $1,500 for property with a value of $10,000 or less, and 
$5,000 for other types of properties.    


To start the formal condemnation process, a utility will file a petition in the district court where 
the property is located and serves that Petition on all owners of the property.  If the court grants 
the petition, the court will appoint a three-person condemnation commission that will 
determine the compensation for the easement.  The three people must be knowledgeable of 
applicable real estate issues.  Once appointed, the commissioners will schedule a viewing of the 
property over and across which the transmission line easement is to be located.  Next, the 
condemnation commission will schedule a valuation hearing where the utility and landowners 
can testify as to the fair market value of the easement or fee.  The condemnation commission 
will then make an award as to the value of the easement acquired and file it with the court.  
Each party has 40 days from the filing of the award to appeal to the district court for a jury trial.  
In the event of an appeal, the jury will hear land value evidence and render a verdict.  At any 
point in this process, the case can be dismissed if the parties reach a settlement.  


As part of the ROW acquisition process, the ROW agent will discuss the construction schedule 
and construction requirements with the owner of each parcel.  To ensure safe construction of 
the transmission line, special consideration may be needed for fences, crops, or livestock.  For 
instance, fences may need to be moved, temporary or permanent gates may need to be installed; 
crops may need to be harvested early; and livestock may need to be moved.  In each case the 
ROW agent and construction personnel coordinate these processes with the landowner. 


5.5.2 Substation Property 
New land has been secured adjacent to and east of the Applicant’s existing Blackberry 230/115 
kV Substation to accommodate the Blackberry 500 kV Substation (see Appendix A, sheet 54). 
Property for the Blackberry 500 kV Substation will be purchased outright, rather than as an 
easement. The Applicant has entered a purchase option agreement with the owner of the 
property adjacent to and east of the existing Blackberry 230/115 kV Substation. Execution of a 
land purchase at this location will provide a definite end point for the Project. 







Route Permit Application  Great Northern Transmission Line 


Docket No. E015/TL-14-21 Page 5-11 April 15, 2014 


Additional property will also be required for the Project’s 500 kV Series Compensation Station. 
Based on electrical design optimization studies and route selection, the Applicant will identify 
candidate sites within or adjacent to the proposed Route Alternatives. At that time, the 
Applicant may seek to obtain a purchase option agreement with the owners of the identified 
properties. Upon final route determination, a land purchase will be executed for the appropriate 
site for the 500 kV Series Compensation Station.   


5.6 Preconstruction Activities 
Preconstruction activities include preparation and approval of the Certificate of Need and the 
Route Permit applications, completing the required environmental review and surveys, 
coordinating and obtaining all other necessary permits and approvals, performing the studies, 
surveys, and engineering necessary for the design of all transmission line and substation 
facilities, and acquiring ROW easements. 


5.7 Construction Procedures 


5.7.1 Transmission Line 
Once access to the land is granted, preparation of the ROW for construction begins in 
coordination with landowners. Underground utilities would be identified and located in 
cooperation with local utility companies to minimize conflicts with the existing utilities along 
the route. Preparation for construction begins with development of access points from existing 
roads. Clearing of all woody vegetation and brush within the 200-foot-wide ROW will be 
required to facilitate the safe and efficient construction, operation, and maintenance of the 
Project. A reasonably level access path is required to provide for safe passage of construction 
equipment. At structure locations, a stable working surface free of tripping hazards is required 
for installation of foundations and guy anchors, as well as assembling and erecting structures. 


Vegetation will be cut at or slightly above the ground surface. Rootstock will be left in place to 
stabilize existing soils and to regenerate vegetation after construction. With the approval of the 
landowner or land manager, stumps of tall-growing species will be treated with an approved 
herbicide to discourage re-growth. Merchantable timber typically is cut to standard log lengths 
and stacked along the ROW. Vegetation clearing debris (that is, unmerchantable trees, brush, 
and slash) may be cut and scattered, placed in windrow piles, chipped, or burned, depending 
on location.  


To minimize the potential for tire and chassis damage to construction equipment, and to 
maintain a safe, level access path and structure installation area, incidental stump removal will 
occur. Stumps that interfere with the placement of mats or movement of construction 
equipment will be ground down to a point at or slightly below ground level. Stump grinding 
equipment will mix woody material with soils. This mixture will be evenly spread in the 
vicinity of the stump to a depth that will allow existing low-growing vegetation to re-establish. 


If temporary removal or relocation of fences is necessary, the installation of temporary or 
permanent gates will be coordinated with the landowner. The ROW agent will work with 
landowners for early harvest of crops, where possible. During the construction process, the 
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Applicant may ask the property owner to remove or relocate equipment and livestock from the 
ROW. 


Transmission line structures generally are designed for installation at existing grades. However, 
if vehicles or installation equipment cannot safely access or operate near the structure, minor 
grading of the immediate terrain will be performed to provide a reasonable level working 
surface for construction and maintenance of the structure. 


Environmentally sensitive areas or areas susceptible to soil erosion will require special 
construction techniques. These techniques may include the use of low ground pressure 
equipment, matting, terracing, water bars, bale checks, rock checks, or temporary mulching and 
seeding of disturbed areas exposed during long periods of construction inactivity. Permanent 
soil erosion control measures may include permanent seeding, mulching, erosion control mats, 
or other measures depending on site conditions. Temporary silt fence, sedimentation ponds, 
and other measures may be utilized to prevent sediment from running off into wetlands or 
other surface waters. 


Construction equipment will be inspected frequently to ensure hydraulic systems and oil pans 
are in good condition and free of significant leaks. Portable spill containment kits will be 
required for each piece of construction equipment with the potential to discharge a significant 
amount of oil to the environment. Operators will be present at the nozzle at all times when 
refueling is in progress. In the event of a spill, the source of the spill will be identified and 
contained immediately upon discovery. The spill and contaminated soils will be collected, 
treated, and disposed of in accordance with all applicable federal, state, and local requirements. 
If a significant spill were to occur to surface waters, methods to contain and recover released 
material such as floating booms and skimmer pumps would be used. Noticeably contaminated 
soils will be excavated, placed on, and covered by plastic sheeting in bermed areas. An 
emergency response contractor will be secured, if necessary, to further contain and clean up a 
severe spill. Refueling of equipment in wetlands will not be permitted. 


In the event that protected species or cultural and historical artifacts are encountered during 
construction activities, project management personnel will consult with regulatory authorities 
regarding appropriate construction procedures and mitigation measures, which will be 
determined through applicable regulatory procedures. 


Construction materials will be hauled either directly from the local highway or railroad 
network to structure sites, or brought first to material staging areas and then to the structure 
sites. The transmission line components, including the structures, conductor, and hardware, 
normally are brought to the temporary staging areas on flatbed trucks. These materials are 
stored until needed and then loaded on flatbed trailers or special structure trailers for delivery 
to the structure site where they are unloaded for installation.  


A stable working surface is required at structure locations. Matting is commonly are used to 
provide a working surface in unstable soils. Structures may be site-assembled and erected or 
flown into position from a remote staging area.  
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Where reinforced concrete foundations are required, large rubber-tired or track-mounted auger 
equipment is used to excavate a circular hole of the appropriate diameter and depth. In upland 
areas, excavated material will be spread evenly around the structure base to promote site 
drainage. Reinforcing steel and anchor bolts are set in position. Ready-mixed concrete is then 
placed in the excavation. In wetland areas, a telescoping temporary steel caisson will be placed 
in the foundation hole to stabilize the soil walls. Concrete is placed in the excavation using the 
tremie method. Water pumped from the excavation will be appropriately filtered prior to 
discharge at the site or placed into tanker trucks or empty concrete trucks and hauled away to a 
specially designated upland disposal area, or brought back to the concrete batch plant for 
discharge. Concrete truck washwater will be discharged only in specially designated upland 
disposal areas or at the concrete batch plant. 


After the concrete is poured, the steel caisson is removed. In some situations, a permanent 
caisson may be required to stabilize the excavation. During drilling, a minimal amount of 
granular material (from an outside source) will be placed in the area between the caissons and 
the matting (if required at that location) to provide safe footing for construction personnel. 
During final restoration, the granular material is leveled or removed to restore the original 
ground contours for re-vegetation of native species. After the foundation concrete is placed, 
excess excavated materials will be transported to a suitable upland site by truck for disposal. 
After allowing adequate curing time, the baseplate structures are bolted to the concrete 
foundations. 


Where augured or driven piling foundations are required, as well as temporary and permanent 
guy anchors, large rubber-tired or track-mounted pile driving equipment is used to install the 
foundation. Additional fixtures or a concrete pile cap may also be attached to the piling 
foundation as necessary for structure setting. Piling foundations generally result in little or no 
generation of spoils or dewatering requirements. 


The wire stringing process starts in a set-up area prepared to accommodate the stringing 
equipment and materials, normally located near mid-span on the centerline of the ROW. The 
rope machine, new conductor wire trailers, and tensioner are located at the wire stringing set-
up area. This phase of construction occurs after the structures have been erected, and fitted with 
stringing blocks (also called dollies or sheaves) and with single-leader p-line ropes that reach 
the ground. Stringing blocks are a type of pulley that attaches to the insulator assembly and 
temporarily support a pulling rope or p-line and a wire rope or hard line, which in turn 
supports the conductor before it is permanently clipped in. 


The process starts as the crew pulls the p-lines toward the first structure beyond the setup area. 
The p-lines may be pulled down the ROW with a small wide-track bombardier or other small 
equipment, or strung by helicopter. After the p-line has been strung through all the structures 
for all phases within the stringing interval, the pulling ropes are attached to a hard line and 
pulled, one at a time, back through the dollies to the beginning of the interval. A hard line set-
up is located at the opposite end of the interval from the wire stringing setup area. Each hard 
line is then attached to the conductor wire with an anti-rotation device and an attachment called 
a sock, which is pulled back through the dollies to the end of the interval. Crewmembers 
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monitor the progress of stringing to ensure the sock does not get hung up in the dollies. One 
phase at a time, the conductor wire bundles are then pulled to the appropriate tension. Once all 
three phases have been tensioned, they are clipped into place utilizing permanent suspension 
hardware. If stringing and hard line set-up areas in wetlands are required when surface 
conditions are not stable, extensive use of timber matting may be required. 


The most effective means to minimize impacts on water areas during construction is to span 
streams and rivers by placing structures above the normal high water level. Where waterways 
must be crossed by construction equipment, the Applicant would seek the appropriate permits 
and use temporary clear span bridges to minimize the impact on the waterway. For those 
waterways that cannot be crossed with construction equipment, workers might walk across or 
use boats during wire stringing operations to pull in the new conductors and shield wires or in 
the winter drive equipment across the ice. In areas where construction occurs close to 
waterways, appropriate measures will be employed to minimize soil erosion and prevent 
sedimentation of the waterways. The Applicant will ensure that equipment fueling and 
lubricating occurs at a reasonable distance from the waterways. 


5.7.2 Substation 
The site of the existing Blackberry 230/115 kV Substation near Grand Rapids will be expanded 
to incorporate the Project’s substation facilities (Blackberry 500 kV Substation), located adjacent 
to and east of the existing substation (see Appendix A, sheet 54). The Project will also require a 
500 kV Series Compensation Station, which will be located within or adjacent to the final route. 
Similar construction work will occur at the Blackberry 500 kV Substation site and at the site of 
the 500 kV Series Compensation Station. 


The substation and series compensation facilities will be constructed in compliance with the 
applicable requirements of the NESC, Occupational Safety and Health Act, and state and local 
regulations. Designs will be completed by Minnesota-licensed professional engineers with 
relevant experience. Contractors will be committed to safe working practices. The final design 
of the substation facilities will take the local conditions of the substation site(s) into 
consideration, and where warranted, will include safety provisions beyond the minimum 
requirements established in the various applicable safety codes. The substation facilities will be 
designed to allow future maintenance to be done with the minimum impact on transmission 
system operation and the necessary clearance from energized equipment to ensure safety. 


Standard construction and mitigation practices developed from experience with past projects as 
well as industry-specific best management practices (BMPs) will be employed.  BMPs for the 
Project will be based on the specific construction design, prohibitions, maintenance guidelines, 
inspection procedures, and other activities involved in constructing the substation facilities. In 
some cases these activities, such as schedules, are modified to incorporate a BMP for 
construction that will assist in minimizing impacts on sensitive environments. For instance, in 
areas where construction occurs close to waterways, BMPs are employed to help prevent soil 
erosion and ensure that equipment fuel and lubricants do not enter the waterway. 
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Upon the completion of construction activities, the Applicant will restore the remainder of the 
site. Post-construction reclamation activities will include removing and disposing of debris, 
removing all temporary structures (including staging areas), and employing appropriate 
erosion control measures. If areas outside the substation site are disturbed by construction 
activities, they will be reseeded with vegetation similar to that which was removed, within 
certain height restrictions to prevent interference with the substation and the transmission lines 
entering the substation. 


5.8 Maintenance and Operation 


5.8.1 Transmission Line 
Access to the ROW of a completed transmission line is required periodically to perform 
inspections, conduct maintenance, and repair damage. Regular maintenance and inspections 
will be performed during the life of the facility to ensure its continued integrity. Generally, 
500 kV transmission lines are inspected annually for problems by foot, all terrain vehicle (ATV), 
truck, snowmobile, or by air. Inspections are limited to the ROW and to those areas where 
obstruction or terrain may require off-ROW access. If problems are found during inspection, the 
Applicant will make an effort to notify the landowner before repairs are performed. If damages 
are incurred during maintenance or repairs, the landowner will be compensated appropriately. 
The structures for the Project will be new, so very little maintenance is expected for many years. 


The ROW is managed to remove vegetation that interferes with the operation of the Project. 
Vegetation maintenance for 500 kV transmission lines is typically on a 2- to 5-year cycle. ROW 
clearing practices include a combination of mechanical and hand clearing, along with herbicide 
application where allowed and approved by the landowner, to remove or control vegetation 
growth. Prior to performing vegetation maintenance in a particular area, the Applicant will 
make an effort to notify affected landowners.  


5.8.2 Substation 
Over the life of the substation facilities, inspections will be performed regularly to maintain 
equipment and make necessary repairs. Routine maintenance will be conducted as required to 
remove undesired vegetation that may interfere with the safe and reliable operation of the 
facilities.  


5.9 Environmental Protection Measures 
Limited ground disturbance may occur at the structure sites during construction. For example, 
the construction contractor generally establishes a main staging area for temporary storage of 
materials and equipment. Such an area includes sufficient space to lay down material and pre-
assemble some structural components or hardware. Other staging areas located along the ROW 
are limited to a structure site for lay down and framing prior to structure installation. Stringing 
setup areas are used to store conductors and the equipment necessary for stringing operations. 
Disturbed areas are restored to their original condition to the maximum extent practicable, or as 
negotiated with the landowner. 
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Post-construction reclamation activities involve restoring disturbed areas to their original 
condition to the extent practical, including removing and disposing of debris; removing all 
temporary facilities, including staging and laydown areas; employing appropriate erosion 
control measures; and reseeding areas disturbed by construction activities with appropriate 
seed mixture  certified as free of noxious or invasive weeds. In cases where soil compaction has 
occurred in cultivated areas, the construction crew or a restoration contractor uses various 
methods to alleviate the compaction, or as negotiated with landowners. 


5.10 Estimated Costs 
At the time that the Certificate of Need application for the Project was filed in October 2013, the 
final Route Alternatives and Segment Options for inclusion in this Route Permit application 
(Application) had not been determined. Therefore, at the time the Certificate of Need 
application was being compiled, the Applicant developed a proxy route that enabled its 
engineers to provide a meaningful cost estimate based on the best available information at that 
stage of the Project. Once the Route Alternatives and Segment Options were identified, the 
Applicant determined that it would be appropriate to refine the previously-provided cost 
estimates to reflect the more accurate route data that is currently available. In addition, the 
Applicant has refined its estimate related to expected construction costs, including the use of 
matting in wetlands to mitigate wetland impacts.  The Applicant will continue to refine its 
estimates in both the Certificate of Need and Route Permit dockets as appropriate. 


The cost estimates below are based on preliminary engineering considerations of the Route 
Alternatives and Segment Options. The Applicant estimates that the construction of the Project 
on the Route Alternatives and/or any combination of proposed Segment Options, including 
substation facilities, will cost between $495.5 million and $647.7 million (2013 dollars). If other 
routes are selected by the Commission, these current Project cost estimates may also change.  
The major components of these preliminary estimates are shown in Table 5-1, below. 


Table 5-1.  Current Project Cost Estimates  


Project Components Low End (in 
millions) 


High End (in 
millions) 


500 kV Transmission Line  $425.6  $570.8 
Blackberry 500 kV Substation  $41.0  $45.1 
500 kV Series Compensation Station  $24.7  $27.2 
Existing 230 kV Transmission System Modifications  $4.2  $4.6 
Project totals  $495.5  $647.7 


5.11 Project Schedule 
The Applicant requires an in-service date of June 1, 2020. The Applicant expects to complete the 
Route Permit approval process (including state and federal environmental review) by fall 2015. 
Depending on when other permits are received, it is estimated that Project construction will 
begin in fall 2016, as shown in Table 5-2, below. 
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Table 5-2.  Project Schedule 


Year Month Activity 


2013 December Certificate of Need Completeness Hearing 


2014 


February Certificate of Need Environmental Report Scoping Meetings 
April File Route Permit Application 
April File Presidential Permit Application 
June Route Permit/Presidential Permit Scoping Meetings 
June Certificate of Need Environmental Report Released 
October Certificate of Need Public Hearings  


2015 


February Draft EIS Published 
March Draft EIS Comment Meetings 
April Certificate of Need Decision 
August Final EIS Published 
August State Final EIS Hearing 
October Presidential Permit Decision 
October Design, Right-of-way and Construction Permits Begin 
December Route Permit Decision 


2016 October Construction Begins 
2020 June Project In Service 
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6.0 Affected Environment and Environmental Consequences 
This chapter includes the detailed review of potential impacts for the Project.  


 Sections 6.1 through 6.5 provide a summary of the natural environment and human 


environment setting, and include evaluation of geology and physiography, soils, 


climate, vegetation, and human settlement.  


 Sections 6.6 through 6.15 provide a summary of the potential impacts on the human 


environment and related resources, and include land use, environmental justice, 


socioeconomics, cultural values, aesthetics, noise, air quality, public services, radio and 


television, and electric and magnetic fields.  


 Section 6.16 provides an evaluation of archaeological and historic resources.  
 Sections 6.17 through 6.21 provide a summary of potential impacts on natural resources, 


including water resources and floodplains, wetlands, wildlife, rare and unique species, 


and noxious weeds.  


 Sections 6.22 through 6.26 provide a summary of local economic impacts, including 


recreation and tourism, agricultural production, transportation, forestry, and mining. 


The Project has not yet started final design or engineering. Therefore, detailed design data is not 


available. As with all projects at this stage of development, it is necessary to employ appropriate 


assumptions as a basis for estimating impacts.  


The assumptions described below were used for the impact analysis in Section 6.0. These 


assumptions are based on the information available at the time of analysis and the best 


professional judgment of engineering and environmental professionals developing the project. 


In general, the Applicant has adopted conservative assumptions that are designed to err on the 


side of overestimating the magnitude of environmental effects. 


The Applicant employed the following assumptions throughout Section 6.0 to estimate impacts:   


 The Route Alternatives (Route Area) and Segment Options are 1,000 feet to 3,000 feet 


wide, depending on proximity to existing transmission lines. See Appendix A for 


detailed figures. 


 The Study Area, for the existing conditions discussion, includes all Route Alternatives 
and Segment Options. As appropriate, the Study Area for existing conditions extends 


beyond 3,000 feet.  


 The anticipated right‐of‐way (ROW) for the Route Alternatives and Segment Options is 


assumed to be 200 feet wide, as depicted in Appendix A. The calculation of 


environmental impacts is described for the anticipated ROW for each Route Alternative 


and Segment Option. 


 Average structure spacing distance is assumed to be 1,000 feet for purposes of 


calculating environmental impacts. When constructed, structure spacing is anticipated 


to be between 1,000 feet and 1,400 feet. 
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 Permanent land cover impacts are assumed to be 1,936 square feet per structure for self‐


supporting suspension towers, which includes the area covered by the base of each 


structure plus a 2‐foot buffer, as depicted in Appendix D. 


 Permanent foundation impacts are assumed to be 60 square feet per structure for self‐


supporting towers and 33 square feet per structure for guyed‐V and guyed‐Delta towers; 


this is the area of fill required for the foundations, as depicted in Appendix D. 


Foundation impacts in floodplains may differ depending structure footing design 


requirements.   


 It is assumed that guyed‐V or guyed‐Delta towers will be used in wetlands; permanent 


wetland fill impacts are assumed to be 33 square feet per structure. This estimate is 


based on the assumption that the tower foundation will include a circular concrete cap 


with a diameter of 6 feet, and four guy wires will each require a 1‐foot‐diameter circular 


anchor. 


 ROW impacts were calculated for an anticipated centerline, which generally was 


assumed to be in the center of the Route Alternative or adjacent to existing infrastructure 


located within the Route Alternative. The anticipated centerline was developed using 


digital GIS data. The actual centerline will be identified during final design, and may be 


moved based on design requirements or to avoid or minimize affecting resources within 


or near the ROW. 


 Temporary impacts are assumed to be 22,650 square feet (0.52 acres) per structure (self 


supporting, guyed‐V and guyed‐Delta); this assumes an area of approximately 150 feet 


by 150 feet and will provide adequate space for lay‐down and construction of each 


structure. 


 Temporary impacts are assumed to include an access path within the ROW that is 16 


feet wide for construction. 


 Permanent clearing – the entire anticipated 200‐foot‐wide ROW is assumed to be cleared 


of forested vegetation. 


 Permanent clearing – a 70‐foot‐wide corridor centered on the anticipated centerline is 


assumed to be cleared of shrubby wetland vegetation. In some areas, shrubs may be 


allowed to grow within the ROW if they would not pose a safety or operations hazard; 


thus, the entire ROW may not need to be cleared. 


 Permanent impacts for the combined Blackberry 500 kV Substation and 500 kV Series 


Compensation Station would be 25.0 acres. Since the final location of the 500 kV Series 


Compensation Station will not be known until final route selection, the facility was 


assumed to be collocated with the Blackberry 500 kV Substation for the purpose of 


developing meaningful impact calculations. 


 It is assumed that there will be no grading or filling for permanent access; the Project 


may have a ‘2‐track’ access path running the length of the transmission line. 


The final ROW for the Project will be developed during final design, which will be completed 


for the route selected through the permitting process. Table 6‐1 provides the lengths and areas 


for the proposed Route Alternatives and Segment Options.  
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Table 6-1.  Characteristics of the Routes and Anticipated ROW for Each Route Alternative 
and Segment Option1 


Route Alternative 
or Segment 


Option 


Length 
(Miles) 


Number of 
Transmission 


Structures 


Route Area 
(Acres) 


Anticipated ROW 
Area 


(Acres) 


Orange  219.9  1,162  75,879  5,332 


Blue  219.5  1,159  65,805  5,321 


C1  32.8  174  11,971  797 


C2  46.0  243  8,672  1,116 


J1  50.0  264  15,489  1,212 


J2  52.9  280  16,532  1,284 


Blackberry 500 kV 


Substation 


‐  ‐  25.0  ‐ 


Note: 
1 Potential impacts related to construction activities, such as off‐ROW construction access and relocation of existing 


transmission lines near the Blackberry 500 kV Substation, are not included in this analysis.   


As noted above, the analysis for each subject reviewed in Section 6.0 was based on the above 


assumptions. Additional information on data sources and calculation descriptions and 


assumptions can be found in Section 10.0, References and Appendix E. Detailed figures 


illustrating the location of the route and anticipated ROW for each Route Alternative and 


Segment Option are included in Appendix A. Calculated impacts for individual route segments, 


which were used to develop the Route Alternatives and Segment Options, are provided in 


Appendix B. 


  







 


 


This page intentionally left blank







Route Permit Application  Great Northern Transmission Line 


Docket No. E015/TL‐14‐21  Page 6.1‐1  April 15, 2014 


6.1 Geomorphic and Physiographic Environment 
This section describes the topographic and geologic resources that are crossed by the Route 


Alternatives and Segment Options and the potential impacts of the Route Alternatives and 


Segment Options on those resources.  


The ecological land classification system, developed by the Minnesota Department of Natural 


Resources (DNR) and the U.S. Forest Service (USFS), which is available on Minnesota DNR’s 


website, was used to describe the Study Area. The ecological land classification system is used 


to identify, describe, and map progressively smaller areas of land with increasingly uniform 


ecological features.  


6.1.1 Existing Conditions 


Topography 


The entire Study Area has been shaped by the advance and retreat of glaciers.  The 


northwestern two‐thirds of the Study Area (see Figure 6.1‐1) is a flat to gently rolling lake plain 


remnant of Glacial Lake Agassiz, with local topographic relief less than 50 feet in most areas 


(Minnesota DNR 2013a; Minnesota DNR 2013b). Bogs and swamps are common. The relatively 


flat lake plain transitions to steeper topography to the southeast in southern Koochiching 


County, Minnesota. The southeastern one‐third of the Study Area is gently rolling to steeply 


sloping, characteristic of glacial end moraines and a pitted outwash plain (Minnesota DNR 


2013c). This portion of the Study Area also intersects the Giants Range, which is a narrow 


bedrock ridge trending from southwest to northeast and rising 200 to 400 feet above the 


surrounding land (Minnesota DNR 2013d). The greatest elevation changes in the Study Area are 


at the Giants Range, near the cities of Taconite and Calumet, Minnesota.  


The northwestern two‐thirds of the Study Area is located primarily within the Northern 


Minnesota and Ontario Peatlands ecological section. Land cover in this area consists primarily 


of black spruce bogs and tamarack swamps (Minnesota DNR 2013a). Upland areas are covered 


by aspen and pine (Minnesota DNR 2013b). The southeastern one‐third of the Study Area falls 


mostly within the St. Louis Moraines subsection of the Northern Minnesota Drift and Lake 


Plains ecological section. This area is heavily forested with aspen and mixtures of hardwoods 


and pine (Minnesota DNR 2013c). The Study Area includes many lakes, rivers, streams, creeks, 


marshes, and wetlands, which are typical of terrain subjected to geologically recent glacial 


occupation. Large streams in the vicinity of the Study Area include (from northwest to 


southeast): Roseau River, Rapid River, Black River, Big Fork River, and Prairie River. Lakes are 


common in the southeastern one‐third of the Study Area and mostly absent elsewhere. Large 


lakes in the vicinity of the Study Area include Deer Lake (see Appendix A, sheets 39‐40), and 


numerous lakes smaller than 1 mile across.  
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Figure 6.1-1.  Topographic Relief 
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Geology 


Approximately 50 to 300 feet of glacially derived sediments and peat overlie the bedrock within 


most of the Study Area, although there are areas where bedrock is at or near the surface. Depth 


to bedrock data were provided by the Minnesota Geological Survey for geospatial processing 


using geographic information system (GIS) software, and verified with other map sources. 


Areas where bedrock is within 0 to 50 feet of the surface include: the Giants Range near the City 


of Taconite (Jirsa et al. 2002); eastern and northern Itasca County, Minnesota; and central and 


northwestern Koochiching County. Olson and Mossler (1982) indicate multiple isolated or 


grouped bedrock outcrops in these areas.  


Due to the wide variation in the depth to bedrock, it is appropriate to describe the geology of 


the Study Area based upon both unconsolidated sediments and bedrock geology. Transmission 


line structures and underlying foundations will be installed to depths of 10 feet or more below 


ground surface and could encounter unconsolidated sediments and bedrock during 


construction. Due to the large geographic extent of the Project, this discussion is limited to an 


overview analysis of geological conditions in the region.  


The northwestern two‐thirds of the Study Area is covered with organic peat deposits, lake‐


modified glacial till primarily consisting of clay, silt, and limestone clasts, and glacial lake 


sediments comprised of sand and gravel (Hobbs and Goebel 1982). Peat depths can exceed 


15 feet (Minnesota DNR 2013a). The southeastern one‐third of the Study Area is covered with 


ground moraines, end moraines, and glacial outwash (Hobbs and Goebel 1982). Moraines are 


topographically diverse deposits of mixed glacial till, left behind by retreating glaciers. The till 


in the Study Area contains mostly clay, silt, and limestone clasts; clay and silt content is 


typically greater than 50 percent. Glacial outwash consists of sand and gravel that was 


produced from flowing water during glacial melting. 


Bedrock in the Study Area is primarily composed of Late Archean‐aged igneous and 


metamorphic rocks that formed 2.5 billion to 2.8 billion years ago. The dominant bedrock type 


is of granitic composition, including gneissic tonalite, granodiorite, and granite‐rich migmatite 


(Jirsa et al. 2011), which underlie approximately two‐thirds of the Study Area. Bedrock in the 


remainder of the Study Area is composed of biotite schist, metavolcanic rocks including the Ely 


Greenstone, and sedimentary units including the Biwabik Iron Formation and Coleraine 


Formation. The sedimentary units only exist in the extreme southeastern portion of the Study 


Area. The Biwabik Iron Formation is comprised of iron‐rich chert and slate and is heavily mined 


in a narrow exposure south of the Giants Range. Details regarding the location of iron mining 


activities are provided in Section 6.26. Portions of the Biwabik Iron Formation are heavily 


fractured and weathered, leaving the rock structurally weak and easy to mine, particularly 


where the formation is near the ground surface. Typically bedrock formations near the ground 


surface in this part of Minnesota will exhibit a high degree of weakness due to intense physical 


and chemical weathering. 


The Vermilion Fault and several smaller faults run east to west within the Study Area. 


However, there is only a minor seismic hazard in Minnesota as a whole (U.S. Geological Survey 


[USGS] 2013). 







Route Permit Application  Great Northern Transmission Line 


Docket No. E015/TL‐14‐21  Page 6.1‐4  April 15, 2014 


6.1.2 Direct and Indirect Effects 
The direct and indirect effects of the Project, including Route Alternatives and Segment 


Options, are described in this section.  


Topography 


The Project will require minimal excavation or surface grading because transmission lines are 


constructed to conform to the local topography. Local soil disturbance will be required and is 


discussed in Section 6.2. Small areas will be excavated to install structures. Temporary or 


permanent impacts on regional topography are not expected from the Project. 


Geology 


The Project will require minimal excavation or surface grading because transmission lines are 


constructed to conform to the local topography. Surficial deposits are generally greater than 50 


feet thick and in some areas bedrock might be encountered at construction depths. The Project 


is not expected to have temporary or permanent impacts on the geology of the Study Area. 


6.1.3 Mitigation 
Impacts on topography or geology are not expected. No mitigation is proposed. 
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6.2 Soils 
This section describes the soil conditions that are crossed by the Route Alternatives and 


Segment Options and the potential impacts of the Route Alternatives and Segment Options on 


those resources.  


The ecological land classification system, developed by the Minnesota Department of Natural 


Resources (DNR) and the U.S. Forest Service (USFS), which is available on Minnesota DNR’s 


website, was used to describe the Study Area. Specific soil data was obtained from Minnesota 


DNR’s website and the U.S. Department of Agriculture (USDA) Natural Resources 


Conservation Service (NRCS) State Soil Geographic Database (STATSGO) (USDA NRCS 2013). 


6.2.1 Existing Conditions 


Soil Orders 


Soil characteristics are the result of physical, chemical, and biological interactions that take place 


over time. Natural soils are influenced by the weathering of parent material, which is the 


biological activity that takes place in the oxygen rich environment of the earth’s surface. The 


characteristics of soils, by extension, are a reflection of the interaction between climate, plant 


and animal community life, surface and subsurface hydrology, and the base parent materials of 


the underlying geologic formations and glacial activity (Anderson et al. 2001).  


The soils of the Study Area are largely a reflection of surficial geology developed under the 


influence of glacial activity (Figure 6.2‐1). The soils of the Study Area reflect plant community 


relationships with the physical world since the retreat of the glacial period ending 


approximately 10,000 years ago. Since glacial retreat, soils have developed in conjunction with 


advancing and retreating vegetation communities and changing climatic patterns. The 


establishment, disruption, reestablishment, and shifting of vegetation communities in concert 


with the physical landscape provide the underlying basis for soils of the Study Area. 


The Study Area lies at the interface between major continental biomes, each with a different set 


of ecological and climatic characteristics and soil building qualities. The formative soils of the 


Study Area fall into four major orders, each with typical and distinct vegetation patterns that 


formed at the surface. The four major orders of the Study Area are described briefly here 


(Anderson et al. 2001): 


 Mollisols – This order of soils covers a large area of western Minnesota and includes the 


deep rich soils of the agricultural regions of the state. Mollisols have a nutrient rich 


surface layer of dark‐colored thick material occurring throughout the grassland 


presettlement prairie regions of the state. These soils typically have a surface layer that is 


low density and loose.  


 Alfisols – This order of soils is typically forest soils. Alfisols are generally found in the 
eastern part of the Study Area and have high accumulations of aluminum (Al) and Iron 


(Fe). These fertile soils formed in loam or clay.  The surface layer typically has less clay 


than the subsurface. These soils usually contain a leached zone of eluviation, or E 


horizon. This layer is typical of forest soils where this E horizon has been washed of 
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some mineral content through the percolation of water down the horizon. These soils 


often remain moist throughout the year.  


 Histosols – This order of soils is formed of organic materials from the remains of plants 


found in marshes and bogs. Histosols are comprised of the dead and decaying matter of 


leaf and root tissue of plants growing in wet environments. The soils range from Saprists 


(most material is decomposed and original constituents are unrecognizable) to Hemists 


(moderately decomposed soils where some recognizable plant material is 


distinguishable) to Fibrists (plant materials remain distinguishable). 


 Entisols – This order of soils is of recent origin often developing in river bottom 
alluvium and sand. Entisols are defined by the combination of being comprised of 


parent material not easily weathered (such as quartz) and being in a relatively early 


stage of development.  


Tables 6.2‐1 and 6.2‐2 provide a summary of the soil orders crossed by the Route Alternatives 


and Segment Options. The types of soils identified within each Route Alternative are similar, 


with the Orange Route Alternative having more Mollisols, which is a soil that tends to have 


more agricultural use. 


Table 6.2-1.  Soil Orders for the Route Alternatives 


Soil Orders 
Orange Route Blue Route  


Acres Percent Acres Percent 


Mollisols    ‐    ‐  ‐  ‐ 


Alfisols    32,244    42.5  35,192  45.6 


Entisols     18,385    24.2  16,621  21.5 


Histosols    25,207    33.2  25,443  32.9 


TOTAL    75,836    100.0  77,256  100.0 


Source:  Minnesota DNR Data Deli 


Table 6.2-2.  Soil Orders for the Segment Options (acres) 


Soil Orders C1 C2 J1 J2 


Mollisols  ‐  ‐  ‐  ‐ 


Alfisols  3,190  6,418  11,742  16,288 


Entisols  ‐  ‐  ‐  ‐ 


Histosols  8,781  2,254  3,747  244 


TOTAL  11,971  8,672  15,489  16,532 


Source:  Minnesota DNR Data Deli 
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Figure 6.2-1.  Dominant Soil Order 
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The Study Area crosses five ecological subsections as classified by Minnesota DNR following 


the National Hierarchical Framework of Ecological Units (Cleland et al. 1997) as discussed in 


Section 6.4, Vegetation. Ecological subsections take into account soils information in 


combination with climate, geology, vegetation, and other landscape factors. Soil orders coincide 


closely with the ecological subsections, with Mollisols in the northwestern portion of the 


Orange Route Alternative within the Aspen Parklands subsection. Within the Agassiz 


Lowlands, soil orders are a mix of partially developed Entisols, organic Histosols, and forest 


Alfisols. Soil orders tend toward a mix of all three types within any given area, with Histosols 


dominating the large glacial lake bed and sandy beach ridges exposed throughout the region 


(Minnesota DNR 2013). The eastern portion of all Route Alternatives passes through the 


Littlefork‐Vermillion Uplands through mostly Alfisols, which are comprised of clayey lake laid 


sediments or loamy and clayey glacial till. Organic peat soils (that is, Histosols) are common but 


not dominant in this area. The south easterly portion of the Project is dominated by Entisols and 


Alfisols; loamy to sandy soils derived from moraine and outwash sands of the Nashwauk 


Uplands and the St. Louis Moraine subsections (Minnesota DNR 2013). 


Prime Agricultural Land 


Prime Agricultural Land is identified by NRCS largely based on soil fertility and arability. 


Prime Agricultural Land is discussed in Section 6.23, Agricultural Production. 


Peatlands 


Peatlands are a unique resource where soils are dominated by organic soils comprised almost 


entirely of decomposed plant material. Peat develops in permanently or nearly permanently 


wet conditions, and unless drained, is likely to be considered a wetland resource. Though based 


on soil types, peatlands are discussed in Section 6.18, Wetlands. 


6.2.2 Direct and Indirect Effects 
Impacts on soils are dependent, to some extent, on the conditions of the soil surface at the time 


of construction. Most impacts will be temporary. Construction activities that occur on wet soils 


tend to have longer lasting impacts, regardless of the soil type. Identifying specific staging areas 


and associated impacts will be completed during final design; impacts will be mitigated as 


required by state and federal permits. 


Surface soils will be disturbed by site clearing, grading, and excavation activities at structure 


locations, pulling and tensioning sites, setup areas, and during the transport of crews, 


machinery, materials, and equipment over access routes (primarily along rights‐of‐way 


[ROWs]). During dry conditions, this disturbance will be temporary, minimal, and generally 


will be less invasive than typical agricultural practices such as plowing and tilling. Soil 


compaction may occur on access paths, and at other locations as are result of heavy equipment 


activity. Soil erosion may occur if surface vegetation is removed, especially on fine textured 


soils that occur on sloping topography.  


Tables 6.2‐3 and 6.2‐4 summarize soil types (that is, soil orders) within the anticipated ROW.    
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Table 6.2-3.  Soil Orders within the Anticipated ROW 


Soil Orders 
Orange Route Blue Route  


Acres Percent Acres Percent 


Mollisols    ‐    ‐    ‐    ‐ 


Alfisols    2,266    42.5    2,064    39.0 


Entisols    1,385    26.0    1,209    22.7 


Histosols    1,678    31.5    2,045    38.4 


TOTAL    5,329    100.0    5,317    100.0 


Source: Minnesota DNR Data Deli 


Table 6.2-4.  Soil Orders within the Segment Options Anticipated ROW (acres) 


Soil Orders C1 C2 J1 J2 


Mollisols    ‐    ‐    ‐    ‐ 


Alfisols    195    840    944    1,251 


Entisols    ‐    ‐    ‐    ‐ 


Histosols    602    276    268    33 


TOTAL    797    1,116    1,212    1,284 


Source: Minnesota DNR Data Deli 


Wet organic soils (that is, Histosols) pose a challenge for construction. Both Route Alternatives 


cross extensive areas of organic soils, which comprise 21 to 28 percent of the anticipated ROW. 


While there are widespread areas of organic soils as shown in Figure 6.2‐1, they can also be 


found in scattered pockets throughout the Route Alternatives. The location and depth of 


organic soils will be identified for the approved Route Alternatives using mapping and, if 


necessary, on‐site investigations and borings.  


6.2.3 Mitigation 
The Applicant proposes the following mitigation measures: 


 The Applicant will retain an environmental inspector (EI) during Project construction. 


Working on behalf of the Applicant, the EI will be responsible for understanding all of 


the conditions of the Project’s environmental permits and to ensure that the contractors 


abide by these conditions.    


 To the extent practical, soil disturbance and excavation activities in steep slope areas will 


be avoided.  


 Where disturbance and excavation cannot be avoided entirely, it will be minimized 


using best management practices (BMPs) such as matting, ice roads, and low ground 


pressure equipment to the extent practical to minimize impacts during construction.  


 Sediment and erosion control plans will be developed that specify the types of BMPs 


necessary. Depending on the site, BMPs may include installation of silt fence, straw 


bales, or ditch blocks, and/or covering bare soils with mulch, plastic sheeting, or fiber 


rolls to protect drainage ways and streams from sediment runoff.  
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 Erosion control practices will be inspected during construction, especially during 


significant precipitation events.  


 Soil compaction in cultivated areas will be treated and restored through tillage 


operations, for example using a subsoiler.  


 Where rutting occurs, the Applicant will repair the surface and restore ground 


vegetation upon completion of work in a given area. 


 All disturbed areas will be revegetated once construction is complete. Seed mixes will be 


specified based on site characteristics and in accordance with regulatory permits. 


 The introduction and establishment of noxious weeds will be minimized by prompt re‐


vegetation of disturbed areas using regional genotype native species where appropriate 


or by seed based on landowner agreements. 
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6.3 Climate 
This section describes climate features within the Study Area and the potential impacts of the 


Route Alternatives and Segment Options on those resources.  


Existing regional climate conditions and known science relating to local and global climate 


change was reviewed to qualitatively evaluate the impact of the proposed Project on climate 


change. This information was obtained form the National Climatic Data Center (NCDC), 


Council on Environmental Quality (CEQ), and the Midwest Regional Climate Center (MRCC). 


6.3.1 Existing Conditions 
Northern Minnesota has a continental‐type climate and is subject to frequent outbreaks of 


continental polar air throughout the year, with occasional Arctic outbreaks during the winter. 


Prolonged periods of heat occur during the summer, though with less frequency and duration 


than in the southern part of the state (NCDC 2013). NCDC maintains a climatic monitoring 


network across the country. The MRCC, a joint program of the Illinois State Water Survey and 


NCDC, serves the nine‐state Midwest region that includes Minnesota. For purposes of 


describing the climate of the region, temperature and precipitation normals for 1981 to 2010 


were reviewed for each of the county seats for the five counties in the Study Area: Roseau 


(Roseau County, COOP ID 217087), Baudette (Lake of the Woods County, COOP ID 210515), 


Bemidji (Beltrami County, COOP ID 210643), International Falls (Koochiching County, COOP 


ID 214026), and Grand Rapids (Itasca County, COOP ID 213303). Climate normals are the most 


recent 30‐year averages of climatological variables. Each climate station has complete monthly 


and yearly datasets for temperature and precipitation dating back between 98 years (Grand 


Rapids) and 119 years (Roseau). 


Climate normals are defined as the 30‐year average of a particular weather variable and are 


used for placing recent climate conditions into an historical context. The average annual 


temperature for 1981 to 2010 for these locations in the Study Area ranged from 37.5 degrees 


Fahrenheit (°F) (International Falls) to 40.6°F (Grand Rapids Forest Lab) (NCDC n.d.a), and the 


average annual precipitation ranged from 23.44 inches (Baudette) to 28.93 inches (Grand Rapids 


Forest Lab), with no data available for Roseau County (NCDC n.d.b). The average snowfall for 


the same years ranged from 55.5 inches (Grand Rapids Forest Lab) to 71 inches (International 


Falls), with no data available for Roseau, Baudette, or Bemidji counties (NCDC n.d.c). The 


historical 1‐day maximum temperatures ranged from 103°F (Baudette, in 1936 and International 


Falls, in 1923) to 107°F (Roseau and Bemidji, in 1936).  The historical 1‐day minimum 


temperatures range from ‐55°F (International Falls, in 1909) to ‐49°F (Baudette, in 1909 and 


1996). The historical highest 1‐day precipitation ranged from 3.90 inches (Bemidji, in 1957) to 


5.71 inches (Baudette, in 2002), and the historical highest 1‐day snowfall ranged from 14.0 


inches (Bemidji, in 1897, 1914, and 1927) to 20.0 inches (Baudette, in 1966). Historical 1‐day 


values were taken from the MRCC cli‐MATE (MRCC’s Application Tools Environment) 


database, which can be accessed free with a user account (MRCC 2013). 


The long‐term normal temperature and precipitation totals (rainfall and snowfall) at any point 


within the Study Area can be expected to fall within or near the ranges listed above. Historical 
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maximum and minimum temperatures at any point within the Study Area can be expected to 


fall within or near the ranges listed above, and will be frequently associated with extended heat 


waves or cold outbreaks, respectively. Individual precipitation 1‐day extremes are the result of 


single events, and extrapolations between locations cannot be made, because the events that 


cause the maximums (or minimums) can vary greatly by location. 


Global Climate Change 


Global climate change is a term used to describe the gradual increase or decrease in worldwide 


average surface temperatures, or changes in precipitation, wind, or other climate variables. The 


level of human versus natural contribution to global climate change is the subject of much 


debate. 


The CEQ has provided draft guidance on the ways in which federal agencies can improve their 


consideration of the effects of greenhouse gas (GHG) emissions and climate change (CEQ 2010). 


The guidance explicitly states that with regard to the effects of climate change on a project, 


agencies should, “focus on aspects of climate change that may lead to changes in the impacts, 


sustainability, vulnerability, and design” of the project. CEQ guidance goes on to further state 


that, “agencies should recognize the scientific limits of their ability to accurately predict climate 


change effects,” and “not devote effort to analyzing wholly speculative effects.” Further, CEQ 


guidance states that, “agencies should consider the uncertainties associated with long‐term 


projections from global and regional climate change models.” CEQ guidance also recommends 


that environmental documents should consider both how a project could impact climate change 


and how climate change could impact a project (CEQ 2010). 


The main human contributions to global climate change are attributed to the emissions of what 


are commonly referred to as GHGs, such as carbon dioxide (CO2), and to changes in land cover 


and land use that can affect the amount of CO2 taken up or released by the land surface. 


In 2007, the Minnesota legislature passed and the governor signed the Next Generation Energy 


Act (Act), which initiated efforts to increase renewable energy use in the state, increase energy 


conservation, and decrease GHG emissions, particularly CO2. The Act also set specific state 


GHG emissions reductions percentage goals from a 2005 baseline date for the years 2015, 2025, 


and 2050. The Project will help in achieving the GHGH goals set forth in the Act as well as state 


preference for renewable resources (Minnesota Statutes Section 216B.243, subdivision 3a). In 


addition, hydropower generated by Manitoba Hydro from facilities under 100 MW qualify as 


an eligible energy resource under current state law (Minnesota Statutes Section 216B.1691, 


subdivision 1(a)(3)  and future legislation could change the criteria for renewables such that all 


hydropower could qualify in the future. There are currently no additional GHG rules that will 


potentially affect the proposed Project. 


6.3.2 Direct and Indirect Effects 


Project Impacts on Climate Change 


Global climate can be affected by many factors, including changes in atmospheric composition 


due to GHG emissions. Other factors include solar variation, volcanic activity, ocean current 
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cycles, variations in earth orbit, and orientation of the earth on its rotational axis. Concerns 


expressed in recent years are that mankind’s emissions of GHGs may warm the climate, 


possibly affecting precipitation patterns as well. 


Potential direct and indirect effects on climate are primarily related to concerns about emissions 


of GHG. The Project does not include activities that have the potential to substantively increase 


GHG emissions, either temporarily or permanently. Minor activities, such as the operation of 


construction and maintenance equipment, are expected to emit small amounts of GHG under 


either Route Alternative.  


Changes in land cover and land use can affect the amount of CO2 taken up or released by the 


land surface. Either Route Alternative will require the removal of trees within the 200‐foot right‐


of–way (ROW). Estimates of potential to remove forested acreage for the Project are included in 


Section 8.6, Land Use. The area cleared of forest will be restored with suitable vegetation, which 


partially will offset the loss of trees that will otherwise take up CO2. There will be no change in 


climate inside or outside of the Study Area because of these changes in land cover. 


Currently about 75 percent of the Applicant’s energy fuel supply is produced by coal 


generation. The Project will deliver hydropower and help diversify the energy fuel supply; it is 


a key component in the Applicant’s long‐term strategy to generate or purchase low‐carbon 


energy resources and reduce GHG emissions. Through the Project and other planned projects, 


the Applicant plans to reduce coal‐generation in its portfolio to about 42 percent by 2026. The 


Project therefore is not expected to have any long‐term direct or indirect effects on climate, but 


is part of the Applicant’s long‐term strategy to reduce GHG emissions. 


Climate Change Impacts on the Project 


The nature of the Project and its geographic location dictate that the Project will not be 


temporarily or permanently impacted by moderate increases or decreases in temperature or 


precipitation, should they occur in the long term. Under either Route Alternative, the Project’s 


sustainability, vulnerability, and design will not be substantially different under future 


scenarios of climate change within the expected lifetime of the Project infrastructure.  


6.3.3 Mitigation 
No direct or indirect effects on climate from the proposed Project are expected. No mitigation 


measures are proposed. 
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6.4 Vegetation 
This section describes vegetation resources that are crossed by the Route Alternatives and 
Segment Options and the potential impacts of the Route Alternatives and Segment Options on 
those resources.  


The ecological land classification system, developed by the Minnesota Department of Natural 
Resources (DNR) and the U.S. Forest Service (USFS), which is available on Minnesota DNR’s 
website, was used to describe the Study Area. The ecological land classification system is used 
to identify, describe, and map progressively smaller areas of land with increasingly uniform 
ecological features. 


6.4.1 Existing Conditions 
The Study Area is located within three Ecological Provinces and five Ecological Subsections, as 
classified by the Minnesota Department of Natural Resources (DNR) (2013a) following the 
National Hierarchical Framework of Ecological Units (Cleland et al. 1997). Figure 6.4-1 shows 
the ecological subsections within the Study Area. Rare and unique species and communities are 
discussed in Section 6.20. 


The Study Area includes a range of landscape types and vegetation communities that change 
drastically from west to east, with generally open, limited forest communities to the west and 
increasingly forested vegetation types toward the east. Upland and wetland communities share 
this transition from herbaceous to forested, with coniferous and hardwood lowlands becoming 
more common than open wetlands on a gradient from the Tallgrass Parklands through the 
Laurentian Mixed Forest Province. Additionally, the Blackberry 500 kV Substation sits at the 
edge of the Tamarack Lowlands, but the Project does not cross the subsection, so it is not 
discussed in detail below. All vegetation community descriptions below are derived from 
Minnesota DNR’s Ecological Classification System (ECS) descriptions (2013a). Discussion of 
pre-settlement conditions provides context for understanding plant community succession and 
change, both past and present. Ecological subsections within the Study Area and their 
characteristics are discussed from west to east below.  


Aspen Parklands Ecological Subsection within the Tallgrass Aspen Parklands Eco-region lies at 
the southern end of a province extending north and west into Canada. The subsection is 
considered a transitional landscape between prairies to the west and vast forest provinces to the 
east. Characteristic landscape setting is typically low-lying with minimal topography. Regional 
water table is near the surface in much of the subsection, creating a mosaic of vegetation types 
including prairie, brushland, woodland, and forest. Fires were an important factor maintaining 
vegetation communities where conditions were dry enough to allow for natural or human-set 
burns. Peatlands are a common component in the subsection where the water table is near the 
ground surface. 
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Figure 6.4-1.  Ecological Subsections 
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The Agassiz Lowlands Ecological Subsection within the Laurentian Mixed Forest Province is 
predominantly comprised of vast peatlands and upland sand ridges resulting from the retreat 
of Glacial Lake Agassiz to the west. The subsection is generally very flat and poorly drained. 
Sand ridges commonly are dominated by aspen and birch, or jack pine forests and woodlands. 
Peatlands are a mosaic of forests dominated by black spruce or tamarack, or herbaceous sedge 
meadow, fresh meadow, and poor or rich fens. Past attempts at ditching and farming the 
peatlands largely have been unsuccessful and most of the subsection is uninhabited.  


The Littlefork-Vermillion Uplands Subsection is a transition zone between the vast peatlands to 
the west and the shallow to bedrock controlled, clayey soils to the east. The gently rolling to flat, 
lake-plain setting is dominated by clay and loam soils formed from lake-laid sediment and 
glacial till. This subsection contains a rich variety of vegetation types, much of it occupied by 
aspen-birch forest trending toward white pine, white spruce, and balsam fir. The eastern 
portion of the subsection is dominated by white pine, red pine, and jack pine dominated forest. 
Poor and rich fens, black spruce bog, and cedar-black ash swamp are typical in lowlands. Low 
moraines and beach ridges are dominated by jack pine, paper birch, and aspen. Historically, 
insect infestations followed by fire in the dead standing trees were a common disturbance 
combination; so much of the subsection was covered by early successional, aspen dominated 
forest.  


The St. Louis Moraines Subsection of the Laurentian Mixed Forest Province is dominated by 
steep slopes on end moraine settings. Soils predominantly are loamy calcareous (75 percent) 
and well drained outwash sands (10 percent) in uplands. Only 3 percent of the soils are 
classified as poorly drained. White and red pine forests historically dominated the northern 
portions of the subsection, whereas northern hardwood and aspen forest dominated moraines 
to the south. Mixed deciduous and coniferous forests were common on moraines.  


The Nashwauk Uplands Ecological Subsection within the Laurentian Mixed Forest Province is 
dominated by Giant’s Ridge, a narrow 200- to 400-foot-high bedrock feature extending 
northeast to southwest through the subsection Glacial outwash plains, rolling till plains and 
moraines of the Rainy Lobe glacier are the predominant landforms. Soils are most commonly 
loamy over dense basal till.  


The Orange and Blue Routes cross a short section of the Aspen Parklands before entering the 
Agassiz Lowlands toward the south and east. Within the Aspen Parklands, the Route 
Alternatives cross a combination of lake plain and beach ridge features. Relict Beach Ridges are 
known to harbor unique vegetation communities (including calcareous fens) as they are in a 
transition zone between forest and prairie, lakeplain, and moraine. Within these Route 
Alternatives, native prairie with scattered aspen and oak patches are present, and harbor 
numerous rare and endangered species and community types (see Section 6.20, Rare and 
Unique Communities and Species, and Section 6.19, Wildlife). The Orange Route crosses 
through the center of the Agassiz Lowlands, which is dominated by vast peatlands that 
generally are open wetland communities with some scattered lowland conifer stands. The Blue 
Route skirts the northern edge of the Agassiz Lowland peatlands, then travels south through 
the Littlefork-Vermillion Uplands generally crossing a mix of upland and lowland conifers in 
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this area. Both Route Alternatives generally traverse the Littlefork-Vermillion Uplands, St. 
Louis Moraine, and Nashwauk Uplands south and east to the project terminus. Table 6.4-1 lists 
the acreage of each Route Alternative within ecological subsections. Table 6.4-2 lists the acreage 
for each Segment Option within ecological subsections. 


Table 6.4-1.  Ecological Subsection Types within Each Route Alternative 


ECS Types 
Orange Route 


(Acres) 
Blue Route 


(Acres) 


Aspen Parklands  3,333  3,333 


Agassiz Lowlands  41,125  36,080 


Littlefork-Vermillion Uplands  10,249  13,219 


St. Louis Moraines  15,806  13,931 


Nashwauk Uplands  5,197  4,813 


Tamarack Lowlands  140  140 


Source: Minnesota DNR Data Deli 


Table 6.4-2.  Ecological Subsection Types within Each Segment Option 


ECS Types 
Segment Option (acres) 


C1 C2 J1 J2 


Agassiz Lowlands  5,922  1,876  6,056  208 


Chippewa Plains  -  -  -  5,182 


Littlefork-Vermillion 
Uplands 


 6,042  6,790  9,244  11,135 


St. Louis Moraines  -  -  181  - 


Source: Minnesota DNR Data Deli  


The National Gap Analysis Program (GAP) Land Cover level 2 data indicate that each of the 
Route Alternatives traverse a range of landscapes and vegetation types. Figure 6.4-2 displays 
GAP level 2 vegetation and landcover types found throughout the Study Area. Table 6.4-3 lists 
landcover type acres and percent cover for each Route Alternative. 
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Table 6.4-3.  GAP Level 2 Landcover within Each Route Alternative 


 Orange Route Blue Route 


GAP Level 2 Landcover Landcover 
Area (acres) 


Landcover 
(percent) 


Landcover 
Area (acres) 


Landcover  
(percent) 


Aquatic environments 6,168 8.1 5,257 7.3 


Crop and grass 10,005 13.2 9,840 13.8 


Non-vegetated 80 0.1 194 0.3 


Subtotal: Herbaceous and Open Cover 
Types 


15,020 21.4 15,290 21.4 


Shrubland 17,918 23.6 16,616 23.2 


Subtotal: Woody Shrub Cover Types 17,918 23.6 16,616 23.2 


Lowland coniferous forest 14,513 19.1 18,268 25.5 


Lowland deciduous forest 1,584 2.1 1,064 1.5 


Upland coniferous forest 3,475 4.6 2,997 4.2 


Upland deciduous forest 22,135 29.2 17,312 24.2 


Subtotal: Forest Cover Types 35,742 55.0 39,641 55.4 


Total Landcover Area 65,805 100.0 71,547 100.0 


Source: Minnesota DNR Data Deli 


The predominant landcover type traversed by the Orange Route is upland deciduous forest 
followed closely by shrubland. Lowland coniferous forest is the predominant landcover type 
crossed by the Blue Route, followed closely by upland deciduous forest and shrubland (see 
Table 6.4-3). Total forest type coverage is 35,742 acres (55.0 percent) for the Orange Route and 
39,641 acres (55.4 percent) for the Blue Route. 
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Figure 6.4-2.  GAP Level 2 Vegetation and Landcover 
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Table 6.4-4.  GAP Level 2 Landcover (acres) for Each Segment Option 


GAP Level 2 Landcover 
Segment Option (acres) 


C1 C2 J1 J2 


Aquatic environments 315 370 369 531 


Crop and grass 50 773 508 767 


Non-vegetated 40 166 59 111 


Shrubland 1,543 2,114 1,802 1,877 


Lowland coniferous and deciduous mix - - - 87 


Lowland coniferous forest 7,300 2,897 3,554 1,423 


Lowland deciduous forest 291 263 677 1,048 


Upland coniferous and deciduous mix - - - 2 


Upland conifer forest 370 86 873 203 


Upland deciduous forest 2,062 2,003 7,646 10,483 


Total Acres per Segment Option 11,971 8,672 15,489 16,532 


Source: Minnesota DNR Data Deli 


Table 6.4-4 lists landcover type acres for each Segment Option. Segment Options C1 and C2 
both cross a mix of forested uplands and numerous peatland wetlands comprised of both 
woody and shrubland communities. Segment Options J1 and J2 generally cross managed aspen 
and birch forests; however, Segment Option J1 includes substantial portions of peatland 
dominated by intact lowland deciduous shrubs, cedar swamp, tamarack, and black spruce 
forests. Upland deciduous forest types generally are more prevalent in Segment Option J2, 
mostly represented by managed or early successional birch and aspen dominated forests. 


Fragmentation 
Fragmentation of vegetation communities occurs when linear corridors comprised of new 
community types bisects existing contiguous blocks of vegetation. The result is the creation of 
smaller fragmented areas of these communities. Low shrubby or grassland communities are less 
susceptible to structure alterations associated with transmission lines, as they typically are 
maintained similar to pre-construction conditions. Habitat fragmentation from corridor clearing 
affects forests and shrublands by increasing edges of these habitats, and allowing additional 
light into forest and shrublands. These changes have the potential to increase: 


→ Soil desiccation, favoring species adapted to drier settings 


→ Density of vegetation along new forest edges, thus reducing the overall forest core 


→ The likelihood of introduction of invasive species adapted to edge, opening, and 
disturbed and maintained environments 
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→ Effects on variety of wildlife species adapted to interior habitats of woody vegetation 
communities (see Section 6.19, Wildlife) 


Minnesota DNR Lands 
Minnesota DNR lands crossed by the Route Alternatives and Segment Options include a 
combination of state forests, Scientific and Natural Areas (SNAs), and Wildlife Management 
Areas (WMAs), as well as natural resources issues on private lands. A summary of these 
managed areas is provided here. 


Wildlife Management Areas 
Minnesota DNR manages 1.29 million acres of land as WMAs intended to protect wildlife 
habitat; provide hunting opportunities; and recreational activities, including wildlife viewing 
(see Table 6.4-5 and Figure 6.19-1).  


The Orange Route crosses 5,652 acres of WMA lands in four different WMAs. The WMAs are 
comprised of grasslands, prairie, fen, wet meadows, shrublands, open and forested peatlands. 
Cedar Bend WMA vegetation communities within the Blue Route are peatlands that mostly are 
comprised of low, ericaceous shrub dominated communities (see Appendix A, sheets 7-8). 
Roseau Lake and Roseau River WMAs are comprised of grasslands, prairie, fen, wet meadows, 
shrublands, open and forested peatlands (see Appendix A, sheets 1-3). 


The Blue Route crosses 2,005 acres of WMA lands in five different WMAs. The portions of Carp 
Swamp and Silver Creek WMAs within the Blue Route are a mix of emergent, shrub, and 
forested wetlands (see Appendix A, sheets 17-18). Cedar Bend WMA vegetation communities 
within the Blue Route are peatlands that mostly are comprised of low, ericaceous shrub 
dominated communities (see Appendix A, sheets 7-8). Roseau Lake and Roseau River WMAs 
are comprised of grasslands, prairie, fen, wet meadows, shrublands, open and forested 
peatlands (see Appendix A, sheets 1-3). 


Table 6.4-5.  WMA Area (acres) within the Route Alternatives 


Route Alternative  WMA Name Route Area within WMA (acres) 


Orange Route Cedar Bend WMA (585 acres) 
Red Lake WMA (4,038 acres) 
Roseau Lake WMA (530 acres) 
Roseau River WMA (499 acres) 


5,652 


Blue Route Carp Swamp WMA (365 acres) 
Cedar Bend WMA (585 acres) 
Roseau Lake WMA (530 acres) 
Roseau River WMA (499 acres) 
Silver Creek WMA (26 acres) 


2,005 


Source: Minnesota DNR Data Deli  
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Scientific and Natural Areas 
SNAs were designated by the Minnesota Legislature in 1975 as a unit within the Outdoor 
Recreation System. There are currently 159 SNAs in the state encompassing 185,000 acres. The 
intent of the designation is to “protect and perpetuate in an undisturbed natural state those 
natural features which possess exceptional scientific or educational value” (Minnesota Statue 
86A05, Subd. 5). Typically, SNAs contain native plant communities that harbor rare plants and 
animals or unique geological features  


All project Route Alternatives and Segment Options avoid SNA boundaries. The Route 
Alternatives and Segment Option C2 also cross Watershed Protection Areas (WPAs), which are 
designed to provide greater protection for groundwater resources associated with groundwater 
dependent natural communities within SNAs. Table 6.4-6 lists SNAs adjacent to and WPAs 
crossed by the Route Alternatives or Segment Option. 


Table 6.4-6.  SNAs Adjacent to and WPAs Crossed by the Route Alternatives and Segment 
Option 


SNA Route 
Alternative or 


Segment 
Option Near 


SNA 


SNA Distance from 
Route Alternative or 


Segment Option 


SNA-WPA 
crossed by 


Route 
Alternative 
or Segment 


Option 


Known 
Calcareous 
Fen Present 


in SNA 


Pine Creek Peatland Orange, 1.2 miles Yes Yes 


Blue 1.2 miles Yes Yes 


Sprague Creek Peatland 
Orange 0.7 mile Yes Yes 


Blue 0.7 mile Yes Yes 


Red Lake Peatland Orange Adjacent Yes No 


Lost River Peatland Orange 0.7 mile Yes Yes 


North Black River Peatland  C2 200 feet Yes No 
Source: Minnesota DNR Data Deli 


Calcareous Fens 
Minnesota DNR has established Peatland WPAs around the Lost River Peatland, Pine Creek, 
and Sprague Creek SNAs to provide buffers for protection of core areas surrounding calcareous 
fen and peatland complexes. Portions of these WPAs are located within the Orange Route and 
the Blue Route (see Appendix A, sheets 64-65 and 3). Calcareous Fens are discussed in Section 
6.18, Wetlands, and in greater detail in Section 6.20, Rare and Unique Species and Communities. 


Public Forests 
Minnesota DNR has identified Old Growth Forests (OGFs), High Conservation Value Forests 
(HCVFs), and Ecologically Important Lowland Conifers (EILCs) as sensitive resources.  
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Old Growth Forest 
OGFs are defined by Minnesota DNR and others as forests older than 120 years developed in 
the absence of catastrophic disturbance. To protect OGFs and associated values, Minnesota 
DNR developed Old Growth Forests Guidelines in 1994, which set goals for OGF protection. 
Protections led to designations of OGFs that are protected from logging. If a designated old 
growth stand looses its old growth characteristics (due to human or natural causes), Minnesota 
DNR will place another stand of similar quality not previously protected into designated status 
(Minnesota DNR 2014). One designated area of lowland hardwood OGF is located within the 
southern half of the Orange Route and the Blue Route (Minnesota DNR 2010), south of the 
existing cleared corridor. 


High Conservation Value Forests 
HCVFs are defined by the Forest Stewardship Council (FSC) as “areas of outstanding biological 
or cultural significance.” HCVFs (forest and non-forest) are defined by three categories 
(Minnesota DNR 2013b): 


→ Category 1: Biodiversity Values are HCVFs containing globally, nationally, or regionally 
significant concentrations of biodiversity values, including globally imperiled and state 
or federally threatened or endangered species. May also include federal candidate or 
state proposed rare species, concentrations of rare species or outstanding key habitats 
for species in greatest need of conservation. 


→ Category 2: Large landscape level forests containing important large landscape level 
forests with naturally occurring species existing in natural patterns of distribution and 
abundance. 


→ Category 3: Areas containing rare, threatened, or endangered ecosystems 


“Management activities in HCVFs shall maintain or enhance the attributes which define such 
forests. Decisions regarding HCVFs shall always be considered in the context of a precautionary 
approach. Minnesota Statutes 89 and 89A require that the state manage HCVFs for protection of 
rare species, communities, features and values across the landscape” (Minnesota DNR 2013c).  


Minnesota DNR’s process for selection of HCVFs has been ongoing. Minnesota DNR has 
determined that current management of many SNAs and DNR forests are sufficient to meet the 
FSC HCVF program requirements HCVF designation is unnecessary in many forested portions 
of the state. Candidate HCVFs have been identified and are pending final designation decision 
by Minnesota DNR Directors group. 


→ Both the Orange and Blue Routes cross the southern edge of the Sprague Creek Peatland 
Candidate HCVF with combined forested, shrub, and open peatland community types.  


→ Both the Orange and Blue Routes cross the southern edge of the Pine Creek Peatland 
HCVF, comprised of forest, shrub, and open peatland communities. 


→ Both the Orange and the Blue Routes cross the northeast corner of the Bemis Swamp 
HCVF. This peatland-dominated site has a mix of forest, shrub, and open peatland 
communities. The Orange Route bisects the HCVF. 
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Ecologically Important Lowland Conifers 
Minnesota DNR Division of Forestry manages vegetation on Wildlife and Forestry units 
through the Subsection Forest Resource Management Plan (SFRMP). ECS subsections define 
planning units. Within the SFRMPs, Minnesota DNR has identified EILCs as forest types 
specifically targeted for protection. “EILCs are defined as stands of black spruce, tamarack, and 
cedar, including stagnant lowland conifers that are examples of high quality native plant 
communities (NPCs) that are representative of lowland conifer NPCs found in the subsections” 
(Minnesota DNR 2009)  


EILCs are reserved from treatment, for the period of time covered by the SFRMP (10 years), 
based on the ecologically important habitat or natural community type they represent. EILCs 
are determined by each subsection and are reviewed every 10 years during the recurring 
SFRMP process.  


6.4.2 Direct and Indirect Effects 
Direct and indirect effects of the Project on vegetation include:  


→ Permanent conversion of forests  


→ Permanent and temporary conversion of shrublands to more open, herbaceous settings 
within the anticipated ROW 


→ Open, herbaceous landcover types will remain intact following construction except at 
structures 


→ Temporary impacts on all vegetation types during construction due to clearing for 
equipment access along access paths and at structure locations 


→ Temporary soil compaction due to the need for access to structures 


→ Permanent loss of vegetation at structures  


→ Potential for spread of invasive species and edge effects, particularly in adjacent forest 
communities 


→ Overall permanent loss in forests, with associated reduction in intact blocks of forest 
habitat (fragmentation) 


→ Favoring of plant species adapted to open areas over species of forested areas 


General Vegetation 
A small amount of vegetation permanently will be removed at each structure location. The total 
structures footprint is estimated to be 1.6 acres for each Route Alternative.  


Trees and other woody vegetation will be removed from the ROW during construction and 
those areas will be maintained as short, herbaceous plant communities during operations to 
reduce hazards such as damage from falling limbs and electrical arcing. The anticipated ROW 
of the Orange Route contains 2,745 acres of forest that will be converted to non-forest plant 
communities. Within the anticipated ROW of the Blue Route, 2,680 acres of forest will be 
permanently converted to non-forest plant communities (see Table 6.4-7).  
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Table 6.4-7.  GAP Level 4 Landcover Types within Route Alternatives for Anticipated ROW 


Landcover Type1 Orange Route (acres) Blue Route (acres) 


Aspen and birch  1,375  1,096 


Balsam fir mix  80  64 


Barren  3  20 


Black ash  95  66 


Broadleaf sedge and cattail  178  137 


Bur and white oak  4  0 


Cropland  349  405 


Floating aquatic  2  3 


Grassland  299  294 


Jack pine  61  66 


Lowland black spruce  301  575 


Lowland deciduous shrub  1,127  1,113 


Lowland evergreen shrub  34  93 


Lowland northern white-cedar  290  256 


Maple and basswood  51  30 


Red oak  2  0 


Red pine  30  31 


Red and white pine  1  0 


Sedge meadow  311  315 


Stagnant black spruce  77  103 


Stagnant coniferous  2  1 


Stagnant northern white-cedar  7  11 


Stagnant tamarack  39  50 


Tamarack  294  308 


Upland deciduous  11  0 


Upland northern white-cedar  4  9 


Upland shrub  260  217 


Water  23  43 


White pine mix  5  7 
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Landcover Type1 Orange Route (acres) Blue Route (acres) 


White spruce  19  5 


Total  5,332  5,319 


Source: Minnesota DNR Data Deli 


1 Landcover types and acres in bold are forested lands. 


The predominant landcover types within both the Orange Route and the Blue Route anticipated 
ROWs are aspen and birch, and lowland deciduous shrubs. In general, most vegetation cover 
types are similar in both Route Alternatives. 


Table 6.4-8.  GAP Level 4 Landcover Types within Segment Options for Anticipated ROW 


Landcover Type1 
Segment Option (acres) 


C1 C2 J1 J2 


Aspen and birch 138 192 584 697 


Balsam fir mix 1 1 12 3 


Barren 4 19 3 4 


Black ash 16 23 47 36 


Broadleaf sedge and cattail 0 0 1 10 


Bur and white oak 0 0 4 0 


Cropland 0 3 16 8 


Floating aquatic 0 0 0 0 


Grassland 6 113 43 60 


Jack pine 5 4 9 3 


Lowland black spruce 212 200 82 40 


Lowland coniferous deciduous mix 0 0 0 7 


Lowland deciduous 0 0 0 31 


Lowland deciduous shrub 112 314 127 100 


Lowland evergreen shrub 0 0 0 0 


Lowland northern white-cedar 135 50 111 42 


Lowland shrub 0 0 0 0 


Maple and basswood 0 0 11 26 


Red oak 0 0 0 1 


Red pine 4 1 15 2 
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Landcover Type1 
Segment Option (acres) 


C1 C2 J1 J2 


Red and white pine 0 0 1 1 


Sedge meadow 11 64 4 5 


Stagnant black spruce 11 37 3 0 


Stagnant coniferous 0 0 1 0 


Stagnant northern white-cedar 0 7 1 0 


Stagnant tamarack 16 10 1 0 


Tamarack 103 44 82 34 


Upland deciduous 0 0 11 122 


Upland northern white-cedar 2 0 4 2 


Upland shrub 1 27 19 24 


Water 16 8 12 18 


White pine mix 1 0 5 2 


White spruce 3 0 6 4 


Total 797 1,116 1,212 1282 


Source: Minnesota DNR Data Deli 
Note: 
1 Landcover types and acres in bold are forested lands. 
 


Soil compaction limits plant growth by inhibiting the movement of moisture, air, and nutrients 
within the rooting zone of plants and limiting the ability of roots to thrive. Soil compaction will 
occur at construction locations and along access routes within the anticipated ROW. Soil 
compaction will be most pronounced near structure locations, at staging areas (typically near 
main roads access points) and along access paths within the ROW.  


Fragmentation 
In general, landscapes dominated by herbaceous vegetation will have minimal change in 
vegetation community composition. Woody vegetation will be cleared within the 200-foot 
ROW, resulting in widening of existing corridors or bisecting of forests and shrublands. The 
ROW will be maintained as low-stature vegetation to reduce interference with the maintenance 
and function of the Project. 


Soil desiccation and alteration of vegetation community structure will occur at the edge of 
newly cleared forests or shrublands. In areas where the new transmission line will be located 
adjacent to existing utility ROW, these effects largely will be limited to one side of the ROW and 
will not create newly fragmented vegetation communities. Where the ROW will be located in a 
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new corridor (that is, greenfield), the effects of desiccation and warming, creation of potential 
invasive species pathways, and increased edge effects will occur. Greenfields are those areas 
where the anticipated ROW is not parallel with an existing road, transmission line, railroad, or 
pipeline. Additionally, greenfield corridors will create fragmented habitat blocks, with the most 
pronounced effect occurring in forested areas. Effects on habitat for wildlife are discussed in 
Section 6.18, Wildlife. 


Table 6.4-9 shows greenfield length of the centerline of each route.  


Table 6.4-9.  Greenfield Landcover for Each Route Alternative 


GAP Cover 
Types 


Orange Route Greenfield Blue Route Greenfield 


Length (miles) Percent (%) Length (miles) Percent (%) 


Conifer forest 41.0 28.1 47.2 37.3 


Deciduous forest 48.6 33.3 35.6 28.2 


Non-forest 56.3 38.6 43.6 34.5 


Greenfield total 145.9  126.4  


Total ROW  219.9 66.3 219.5 57.6 
Source: Minnesota DNR 2002 


The Orange Route is 66.3 percent greenfield (145.9 miles); 89.6 miles would be through forested 
land cover. The Blue Route is 57.6 percent greenfield (126.4 miles); 82.8 miles would be through 
forested land cover. Forest communities are most susceptible to the effects of fragmentation, 
while open communities are less susceptible to the effects of fragmentation.  


Table 6.4-10.  Greenfield Landcover for Segment Options  


GAP Cover 
Types 


C1 Greenfield C2 Greenfield J1 Greenfield J2 Greenfield 
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Conifer-deciduous mix - - - - - - 0.3 0.5 


Conifer forest 20.2 61.6 1.5 29.3 13.5 27.0 5.5 10.5 


Deciduous forest  6.5 19.9 2.5 49.3 27.2 54.5 37.7 71.1 


Non-forest  6.1 18.5 1.1 21.4 9.2 18.5 9.5 17.9 


Greenfield total 32.8  5.1  49.9  52.9  


Total ROW 33.1 99.1 44.9 11.4 50.0 99.8 52.9 100.0 


Source: Minnesota DNR Data Deli 
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Segment Option C2 has the lowest greenfield amount, with 11.4 percent of the segment (5.1 
miles). All of the other Segment Options are nearly 100 percent greenfield. 


Wildlife Management Areas 
Vegetation communities in WMAs crossed by the Project will be affected where forested plant 
communities are removed for construction of the Project. Trees will be removed and the ROW 
will be maintained as a grassland or shrubland community. Where grassland, prairie, or shrub 
communities are crossed the transmission line corridor will be maintained as open community 
types that are kept free of trees. WMAs are not included in the Prohibited Routes provisions of 
Minnesota Rules 7850.4300. 


WMAs will be affected where construction of a transmission line alters forested habitat. GAP 
Level 2 landcover for WMAs within the anticipated ROW for the Orange and Blue Routes is 
shown in Table 6.4-11.  Forest cover types are shown in bold. 


Table 6.4-11.  GAP Level 2 Landcover Types within WMAs in Route Alternatives 
Anticipated ROW 


Route WMA GAP Level 2 Landcover1 Acres 


Orange Route 


Red Lake WMA 


Aquatic environment 90.0 


Crop and grass 7.7 


Lowland coniferous forest 121.9 


Lowland deciduous forest 2.7 


Shrubland 34.8 


Upland deciduous forest 19.6 


Total 276.7 


Cedar Bend WMA 


Aquatic environment 16.8 


Crop and grass 4.4 


Lowland coniferous forest 2.4 


Shrubland 11.2 


Upland deciduous forest 5.2 


Total 593.4.0 


Roseau Lake WMA 


Aquatic environment 15.1 


Crop and grass 3.5 


Shrubland 5.9 


Total 24.6 


Roseau River WMA 


Upland deciduous forest 0.3 


Total 0.3 


Blue Route Carp Swamp WMA 
Aquatic environments 2.9 


Crop and grass 0.3 
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Route WMA GAP Level 2 Landcover1 Acres 


Lowland coniferous forest 33.3 


Shrubland 12.2 


Total 48.7 


Cedar Bend WMA 


Aquatic environments 16.8 


Crop and grass 4.4 


Lowland conifer forest 2.4 


Shrubland 11.2 


Upland deciduous forest 5.2 


Total 40.0 


Roseau Lake WMA 


Aquatic Environments 15.1 


Crop/Grass 3.5 


Shrubland 5.9 


Total 24.6 


Roseau River WMA 
Upland Deciduous Forest 0.3 


Total 0.3 
Source: Minnesota DNR Data Deli 
Note: 
1 Landcover types and acres in bold are forested lands. 


Landcover of WMAs within the Orange Route includes 152.0 of forested lands. The ROW of the 
Blue Route includes 41.2 acres of forested lands within WMAs.   


Cedar Bends and Carp Swamp WMAs are managed using controlled burns (see Appendix A, 
sheets 17-18). Controlled burns may not be allowed under the transmission line. Maintenance of 
vegetation would be accomplished using mechanical methods, rather than controlled burns. 


Scientific and Natural Areas and Watershed Protection Areas 
Scientific and Natural Areas are avoided by all Route Alternatives and Segment Options. WPAs 
for SNAs are located within the boundaries of the Route Alternatives and Segment Options and 
the ROW, as currently defined, will encroach on these WPAs in the Route Alternatives and 
Segment Option C2 as identified in Table 6.4-6. 


Public Forests 
Old Growth Forest: One designated area of lowland hardwood OGF is located within the 
southern half of the Orange Route and the Blue Route (Minnesota DNR 2010), south of the 
existing cleared corridor.  No designated OGF is located on the northern side of the Route at 
this location.  During a stakeholder meeting in August 2012, Minnesota DNR foresters 
identified areas that they consider to have high concentrations of OGFs and have indicated that 
these areas have been avoided by all Route Alternatives and Segment Options, as exhibited at 
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that time. The exact locations of these concentrations have not been made available to the 
Project. 


High Conservation Value Forests: Candidate HCVFs and other natural areas will be crossed by 
the Route Alternatives. Effects to the HCVF community types are dependent upon the cover 
type and associated management and maintenance.  


Ecologically Important Lowland Conifers: EILC forests are abundant in both the Orange Route 
and the Blue Route. Table 6.4-13 shows EILC designated forests within anticipated ROWs. 


Table 6.4-13.  Designated EILC Forests in Anticipated ROW of the Route Alternatives 


Cover Types 
Orange Route  
EILC (acres) 


Blue Route 
EILC (acres) 


Black spruce – lowland 12.7 - 


Tamarack 3.6 24.5 


White cedar 12.1 17.8 


Total  28.4 42.3 
Source: Minnesota DNR Data Deli 


The anticipated ROW for both the Orange Route and the Blue Route cross designated EILCs. As 
shown in Table 6.4-14, the Orange Route would impact 28.4 acres while the Blue Route would 
impact 42.3 acres.  


Table 6.4-14.  Designated EILC Forests in Anticipated ROW of the Segment Options1 


GAP Cover Types 
Segment Option C1  
EILC Area (acres) 


Segment Option C2  
EILC Area (acres) 


Segment Option J1 
EILC Area (acres) 


Black spruce – lowland 12.7 24.2 - 


Tamarack - - 24.5 


Total  12.7 24.2 24.5 
Source: Minnesota DNR Data Deli 
Note: 
1Designated EILC forests are only found in the anticipated ROW of Segment Options C1, C2 and J1.  
 


Segment Options C1, C2 and J1 would each affect EILC areas, with impacts ranging from 12.7 
acres to 24.5 acres. See Table 6.4-14. Coordination with the Minnesota DNR would be required 
to get approval for these impacts on DNR-owned lands. 


6.4.3 Mitigation 
All Minnesota DNR land and water crossings will require coordination and a permit, which will 
include identification of and implementation of appropriate mitigation measures. The 
Applicant also proposes the following mitigation measures: 







Route Permit Application  Great Northern Transmission Line 


Docket No. E015/TL-14-21 Page 6.4-19 April 15, 2014 


→ The Applicant will retain an environmental inspector (EI) during Project construction. 
Working on behalf of the Applicant, the EI will be responsible for understanding all of 
the conditions of the Project’s environmental permits and to ensure that the contractors 
abide by these conditions.     


→ All areas of ground disturbance not permanently altered will be prepared for restoration 
(that is, soil preparation),and reseeded with an appropriate seed mix recommended by 
the appropriate agency’s management or according to landowner requirements (subject 
to other regulations and permit conditions, such as, control of noxious weeds [see 
Section 8.21, Noxious Weeds and Exotic Organisms]), Section 401 and Section 404 of the 
Clean Water Act wetlands and waters permits, or National Pollutant Discharge 
Elimination System (NPDES) permit required prior to construction. 


→ The Applicant will continue to coordinate with Minnesota DNR to minimize and avoid 
impacts on plant communities on state lands through adjustments to the anticipated 
ROW, permit conditions, and mitigation.  


→ Where forested areas are cleared, appropriate herbaceous native seed mixes from 
sources as close as possible to the Study Area will be used to re-vegetate, as rapidly as 
possible, to prevent encroachment by non-native and noxious weed species. Where 
possible, reliance on natural revegetation will be encouraged (particularly in wetland 
areas). 


→ Project construction will occur in wetlands and wet soils during frozen conditions to the 
extent practical to minimize soil compaction. Construction mats will be used to help 
protect wet soils where encountered during construction. Wetland protection and 
mitigation is discussed in Section 6.18, Wetlands. 


→ Where only portions of the HCVFs are located within the Route Alternatives, it may be 
possible to avoid entirely the designated HCVF by shifting the ROW within the Route 
Alternatives. 
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6.5 Human Settlement 
This section describes population density and human settlement resources that are crossed by 


the Route Alternatives and Segment Options and the potential impacts of the Route 


Alternatives and Segment Options on those resources.  


Population information was obtained from the U.S Census Bureau data. Home and non‐


residential structure locations were identified through field reviews, aerial image interpretation, 


and public comments.  Geographical Information System (GIS) was used to analyze the 


distances of the Route Alternatives and Segment Options to homes and non‐residential 


structures. This analysis provided the framework for determining impacts to human settlement.   


6.5.1 Existing Conditions 
Population densities within the Study Area vary substantially across counties, as illustrated in 


Figure 6.5‐1. The following list describes the populations within each county in the Study Area 


in accordance with the most recent U.S. Census Bureau, 2008‐2012 American Community 


Survey (U.S. Census Bureau 2012a): 


 Roseau County, Minnesota: 15,665 


 Lake of the Woods County, Minnesota: 4,039 


 Beltrami County, Minnesota: 44,651 


 Koochiching County, Minnesota: 13,293 


 Itasca County, Minnesota: 45,052 


Itasca and Beltrami counties have the highest population; large cities such as Bemidji and Grand 


Rapids and Iron Range make up the majority of the overall population. Koochiching and 


Roseau counties each have one larger city: International Falls and Roseau, respectively, that 


contribute greatly to the overall population. Lastly, Lake of the Woods County is the least 


populated county within the Study Area. The Route Alternatives and Segment Options avoid 


population centers. 


Route Alternatives 


Residences in the Study Area are scattered primarily along county roadways, near lakeshore 


areas, and in municipal areas where residences tend to be concentrated. See Figure 6.5‐2 for the 


locations of municipalities within the vicinity of the Project. Residences are generally located 


along or near Highway 11 in Roseau, Lake of the Woods, and Koochiching counties. 


The Blue Route Alternative (Segment Option C1) avoids the town of Littlefork, Minnesota, and 


associated residences. Some residences in this area are seasonal cabins and hunting shacks. 


Permanent land owners in the region farm row crops, manage tree farms, or have large open 


lots. Route Alternatives through these three counties largely traverse wooded wetlands or 


forestland. The Orange Route Alternative (and Segment Option J1) through Koochiching 


County generally avoids municipalities (such as Kelliher and Northome, Minnesota) and also 


largely traverses wooded wetlands and forestland. 
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Figure 6.5-1.  Population Density by Census Tract 
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Figure 6.5-2.  Municipalities 


 







Route Permit Application  Great Northern Transmission Line 


Docket No. E015/TL‐14‐21  Page 6.5‐4  April 15, 2014 


Residences are generally located around lakes and on county and state highways in Itasca 


County. Residences are dwellings or structures in which one can reside. Some of these 


residences are seasonal cabins. Routes through Itasca County largely traverse wooded wetlands 


and forestland. Small areas of pasture and hay are crossed near the Blackberry 500 kV 


Substation in southern Itasca County. Southern Itasca County is more densely populated, 


particularly near the Blackberry 500 kV Substation. Many residences are located on small lots. 


Avoidance of residences was a priority when identifying viable Route Alternatives.  Table 6.5‐1 


lists the number of residences located within the Route Alternatives. Neither of the Route 


Alternatives have any residences within their anticipated ROWs; the Blue Route Alternative 


contains one non‐residential structure within the anticipated ROW. A non‐residential structure 


is a structure in which one cannot reside (ex. barn, shed, out‐building, etc). 


Table 6.5-1.  Existing Residences and Non-Residential Structures within the Route and 
Anticipated ROW 


Route Alternative or 
Segment Option 


Route Anticipated ROW 


Residences  
Non-


Residential 
Structures  


Residences  
Non-


Residential 
Structures  


Route Alternative 


Orange   64  149  0  0 


Blue   49  114  0  1 


Segment Options 


C1  0  0  0  0 


C2  11  33  0  0 


J1  0  3  0  0 


J2  6  11  0  0 


Source: HDR Engineering, Inc. 2013 


Segment Options 


None of the Segment Options contain any residences within the anticipated ROW. Segment 


Option C1 has fewer residences and non‐residential structures within the route than Segment 


Option C2. Segment Option J1 has fewer residences and non‐residential structures within the 


route than Segment Option J2. 


6.5.2 Direct and Indirect Effects 
The Applicant’s anticipated ROW does not require any person to be permanently or 


temporarily displaced from their residence or business. Specifically, based on current data, no 


known residences are located within the anticipated ROW for either Route Alternative or for the 


Segment Options. Accordingly, no residences will have to be modified or otherwise directly 


impacted for construction of the Project.  


Indirect effects on residential properties may occur and will include temporary construction 


related noise, potential interruptions of traffic during construction, temporary impacts on land 
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use, and possible changes to home or property values. Construction‐related effects would be 


temporary. By having the highest number of residences within the defined route boundaries, 


the Orange Route Alternative will have the greatest potential for indirect impacts. 


A number of studies have been conducted to analyze the potential impact of overhead high‐


voltage transmission lines on residential properties. Based on these studies, the Applicant 


believes that transmission lines have little impact on property values and those impacts are 


likely to diminish over time following construction (Cowger et. al. 1996; PSC 2000; Chalmers 


and Voorvaart 2009; Solum 1985).   


The Project will require the acquisitions of easements or property from private landowners. 


Minnesota Power will start acquiring easements for the ROW when a Route Alternative has 


been determined through state and federal regulatory processes. ROW agents will contact 


individual landowners along the Route Alternative to start discussing Project ROW needs. Land 


values will be researched and fair market value offers will be made to the landowners. The 


landowner will continue to own and use the land subject to the conditions of the easement. 


There may be instances where property is purchased pursuant to Minnesota Statute Section 


216E.12, Subdivision 4, sometimes referred to as the Buy the Farm option. Under certain 


circumstances defined by the statute, the property owner has the option of requiring a utility to 


purchase the contiguous property crossed by a ROW it acquires from the landowner at the fair 


market value of the land. 


6.5.3 Mitigation 
The Applicant proposes the following mitigation measures: 


 Property or easement acquisition will be conducted in accordance with applicable state 


and federal regulations.  


 During ROW acquisition, the placement of individual structures may be coordinated 


with property owners, to the extent practicable. 


 The construction crews will follow local, state, and federal regulations with regard to 


construction noise, dust, and timing.  


 The Project will be designed with local, state, and National Electrical Safety Code 


(NESC) standards regarding clearance to ground, clearance to crossing utilities, 


clearance to buildings, strength of materials, and ROW widths. Construction crews will 


comply with local, state, and NESC standards regarding installation of facilities and 


standard construction practices. Established Applicant and industry safety procedures 


will be followed during and after construction of the Project, including clear signage 


during all construction activities. 


 The transmission line will be equipped with protective devices to safeguard the public if 


an accident occurs, such as a structure or conductor falling to the ground. The protective 


devices are circuit breakers and relays located where the transmission line connects to 


the substation. The protective equipment is designed to de‐energize the transmission 


line should such an event occur.  
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 The substation facilities will have appropriate signage, will be fenced, and access will be 


limited to authorized personnel. 
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6.6 Land Use 
This section describes the land use and land cover resources that are crossed by the Route 


Alternatives and Segment Options and the potential impacts of the Route Alternatives and 


Segment Options on those resources.  


Datasets from the DNR, the U.S. Fish and Wildlife Service (USFWS), Non‐governmental 


Organizations (NGOs), and County Tax Assessment data were used to characterize the land 


ownership types across the Study Area. The National Land Cover Dataset (NLCD) was used to 


classify the primary land cover types within the Route Alternatives and Segment Options. 


County Comprehensive Plans (when available) were used to describe the land use and zoning 


nature of each county within the Study Area. 


6.6.1 Existing Conditions 


Public and Private Lands 


The Orange Route and the Blue Route extend through Roseau, Lake of the Woods, Beltrami 


(Orange Route only), Koochiching, and Itasca counties in northern Minnesota. 


Both Route Alternatives cross through county, state, federal, and privately owned lands. No 


Route Alternatives (or Segment Options) cross the Red Lake Reservation, Boise Forte 


Reservation, or other tribal lands. Table 6.6‐1 and Figure 6.6‐1 summarize and display land 


ownership within each Route Alternative and Segment Option. Tables 6.6‐2, 6.6‐3, and 6.6‐4 


describe in more detail, what types of state, federal, and privately owned lands are crossed by 


the Route Alternatives and Segment Options. County lands are almost entirely county forest 


land and are not broken out into a separate table in this discussion. 
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Table 6.6-1.  Acreage of Privately and Publicly Owned Lands within Route Alternatives and Segment Options 


Route 
Alternatives 


and 
Segment 
Options 


Total 
Area in 
Route 
Acres 


Private Land County Land State Federal Total Public Lands1 


Acres % of Total Acres % of Total Acres % of Total Acres % of 
Total Acres % of 


Total 


Route Alternatives 


Orange  75,879  24,502  32  13,718  18  37,427  49  622  1  51,767    68 


Blue  71,547  25,685  36  8,671  12  37,145  52  496  1  46,312    65 


Segment Options 


C1  11,971  1,142  12  970  8  9,859  82  ‐  ‐  10,829    88 


C2  8,672  3,453  40  1,598  18  3,623  42  1  ‐  5,221    60 


J1  15,489  1,639  11  7,534  49  6,317  41  ‐  ‐  13,851    89 


J2  16,532  3,750  23  7,898  48  4,746  29  207  <1  12,851    77 


Source: Publicly available datasets from each agency/entity. Years vary. 


Note: 
1 Some public lands fit into more than one category, thus causing the total public lands to be higher than actual. The Total Area in Route is correct.  
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Figure 6.6-1.  Publicly Owned Lands 
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The Orange Route Alternative has fewer acres of privately owned lands within the route 


(32 percent) than the Blue Route Alternative (36 percent). Approximately 68 percent of the 


Orange Route Alternative and 65 percent of the Blue Route cross county, state, or federal lands. 


Some public lands overlap, causing a higher acreage and percentage of total public lands in 


Table 6.6‐1. 


Segment Options C1 and C2 cross county and state lands, but almost no federal land. Segment 


Option C1 crosses more acres of publicly owned land (88 percent) than does Segment Option C2 


(60 percent). 


Segment Options J1 and J2 are similar in the amount of publicly owned lands crossed; 89 


percent and 77 percent, respectively. 


Privately owned lands in the Study Area are classified into three different types: State 


Conservation Easement Land, The Nature Conservancy Land, and other privately owned land. 


The Minnesota Department of Natural Resources (DNR) manages privately owned land for 


conservation efforts; in the Project Study Area, these conservation easement lands typically are 


associated with forest preservation through purchase of development rights. The Nature 


Conservancy, a non‐government organization (NGO), also manages privately owned lands for 


habitat restoration and conservation. Other privately owned lands are predominately farms, 


hunting and forest land, and homesteads. Table 6.6‐2 summarizes the amount and types of 


privately owned land within the Route Alternatives and Segment Options. 


Table 6.6-2.  Breakdown of Private Lands within the Route Alternatives and Segment 
Options (acres) 


Route Alternative or 
Segment Option 


Total 
Acres of 
Private 
Land 


State Conservation 
Easement Lands 


The Nature 
Conservancy 


Lands 
Other Private Lands 


Route Alternative 


Orange  24,502  6,297  301  17,904 


Blue   25,685  7,616  58  18,011 


Segment Options 


C1  1,142  ‐  ‐  1,142 


C2  3,453  ‐  ‐  3,453 


J1  1,639  145  39  1,455 


J2  3,750  683  91  2,976 


Source: Publicly available datasets from each agency/entity. Years vary. 


State forest lands are managed for general lumber production and habitat conservation by 


Minnesota DNR. Game refuges are managed and owned by Minnesota DNR and have certain 


restrictions on hunting or trapping of wildlife. Wildlife Management Areas (WMAs) are 


Minnesota DNR lands that are maintained and managed to provide habitat for waterfowl and 


other wildlife, as well as provide recreation and hunting opportunities for the public.  
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Table 6.6-3.  Breakdown of State Lands within the Route Alternatives and Segment 
Options (acres) 


Route Alternative 
or Segment Option 


Total State 
Lands State Forest State Game 


Refuge 
Wildlife Management 


Areas 


Route Alternative 


Orange    37,427    31,698  77  5,652 


Blue    37,145    35,063  77  2,005 


Segment Options 


C1    9,859    9,859  ‐  ‐ 


C2    3,623    3,623  ‐  ‐ 


J1    6,317    6,317  ‐  ‐ 


J2    4,746    4,746  ‐  ‐ 


Source: DNR Data deli, 2012. 


All Route Alternatives and Segment Options impact state forest lands, which are generally 


managed for timber production. The Blue Route Alternative crosses more acres of state forest 


land but fewer acres of WMA, than does the Orange Route Alternative. Total state lands crossed 


is similar for both Route Alternatives; both include crossing a State Game Refuge. 


The Segment Options only cross state forest land. Segment Option C1 crosses almost three times 


as many acres of state forest land as C2. Segment Options J1 and J2 cross a similar amount of 


state forest lands.  


Federal lands include lands owned and managed by the U.S. Fish and Wildlife Service (USFWS) 


for the protection and conservation of natural habitat and wetlands. Special Use Permits or 


other crossing permits will be required by USFWS to cross these parcels. Other federal lands 


include small parcels owned by the Bureau of Land Management (BLM) or the U.S. Forest 


Service (USFS). 


Table 6.6-4.  Breakdown of Federal Lands within the Route Alternatives and Segment 
Options (acres) 


Route Alternative or 
Segment Option Total Federal Lands USFWS Lands Other Federal Lands 


Route Alternative 


Orange    622    556    66 


Blue    496    471    25 


Segment Options 


C1    ‐    ‐    ‐ 


C2    1    ‐    1 


J1    ‐    ‐    ‐ 


J2    207    ‐    207 


Source: Publicly available and requested datasets from USFWS, 2014 & DNR Data deli, 2012. 
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In total, few acres of federal land are crossed by the Route Alternatives and Segment Options. 


The Orange Route Alternative includes more acres of total federal lands (that is, 622 acres) than 


does the Blue Route Alternative (that is, 496 acres). 


Segment Option C2 crosses less than 1 acre of federal lands. 


Segment Option J1 does not cross any federal lands; whereas Segment Option J2 crosses 


207 acres of federal lands. 


Land Cover 


The National Land Cover Dataset (NLCD) was used to classify the primary land cover types 


within the Route Alternatives and Segment Options (see Table 6.6‐5, Table 6.6‐6, and Figure 6.6‐


2). NLCD shows that the land cover types within the Orange Route Alternative and the Blue 


Route Alternative are primarily wooded wetlands (37,275 acres and 38,842 acres, respectively) 


and deciduous forest land (12,394 acres and 8,731 acres, respectively). Emergent herbaceous 


wetlands are the third most common land cover type for both Route Alternatives, with 6,114 


acres and 6,250 acres. 


Table 6.6-5.  Land Cover Types within the Route Alternatives 


Land Cover Types 
Orange Route Blue Route 


Acres Percentage Acres Percentage 


Commercial, industrial, and 


transportation 
  149    0.1    211    0.3 


Deciduous forest    12,394    16.3    8,731    12.2 


Emergent herbaceous wetland    6,114    8.1    6,250    8.7 


Evergreen forest    3,614    4.8    3,060    4.3 


High intensity residential    ‐    ‐    ‐    ‐ 


Low intensity residential    1    ‐    1    ‐ 


Mixed forest    3,946    5.0    3,237    4.5 


Open water    316    0.4    406    0.6 


Pasture and hay    2,827    3.7    2,250    3.1 


Quarries, strip mines, and gravel pits    6    ‐    6    ‐ 


Row crops    4,009    5.0    4,237    5.9 


Shrubland    3,015    4.0    2,279    3.2 


Small grains    1,054    1.4    1,075    1.5 


Transitional    1,150    1.5    957    1.3 


Urban and recreational grasses    9    ‐    5    ‐ 


Woody wetlands    37,275    49.1    38,842    54.3 


Source: National Land Cover Dataset (NLCD) 2000 
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Table 6.6-6.  Land Cover Types within the Segment Options 


Land Cover Types 


C1 C2 J1 J2 


Acres % Acres % Acres % Acres % 


Commercial, industrial, and 


transportation 
37  0.3  70  0.8  54  0.3  58  0.3


Deciduous forest  451  3.8  1,169  13.5  3,982  25.7  7,464  45.1


Emergent herbaceous wetland  144  1.2  410  4.7  490  3.2  714  4.3


Evergreen forest  348  2.9  163  1.9  1,107  7.1  353  2.1


Mixed forest  400  3.3  347  4.0  1,252  8.1  1,090  6.6


Open water  37  0.3  67  0.8  53  0.3  172  1.0


Pasture, and hay  5  0.1  363  4.2  472  3.0  739  4.5


Row crops  1  ‐  133  1.5  128  0.8  79  0.5


Shrubland  301  2.5  93  1.1  908  5.9  717  4.3


Small grains  ‐  ‐  ‐  ‐  1  ‐  ‐  ‐ 


Transitional  215  1.8  134  1.5  200  1.3  254  1.5


Urban and recreational grasses  ‐  ‐  ‐  ‐  3  ‐  1  ‐ 


Woody wetlands  10,032  83.8  5,724  66.0  6,840  44.1  4,893  29.6


Source: National Land Cover Dataset (NLCD) 2000 
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Figure 6.6-2.  Land Cover 
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Zoning and Use 


Zoning is used on the local level to regulate permitted land uses in the State of Minnesota. This 


Project is considered a Large Energy Facility under Minnesota Statute 216B.2421 and requires a 


Certificate of Need and a Route Permit from the Minnesota Public Utilities Commission (PUC). 


Minnesota Statute 216E.10 indicates that a Route Permit issued for high‐voltage transmission 


line purposes,  


“…shall be the sole site or route approval required to be obtained by the utility. Such 


permit shall supersede and preempt all zoning, building, or land use rules, regulations, 


ordinances promulgated by regional, county, local and special purpose government.”  


Roseau County does not have zoning regulations or a comprehensive land use plan. 


The Lake of the Woods County 2000 Comprehensive Plan (Lake of the Woods County 2000) indicates 


that the county encompasses approximately 1,138,040 acres (that is, 1,778 square miles), which 


largely are covered with forest and wetlands. Nearly 76 percent of land in the county is 


classified as wetland (Lake of the Woods County 2000); more than 32 percent of land in the 


county is classified as forest cover. More than 75 percent of the county is under public or tribal 


ownership (Lake of the Woods County 2000). Timber sales and tourism are important economic 


factors. Conclusions of The Lake of the Woods County 2000 Comprehensive Plan include: 


 There likely will be a net decrease in farm land acreage. 


 Continued strong demand for wood as well as the revenues from Minnesota DNR from 


stumpage sales suggests that it is in Lake of the Woods County’s best interest to 


maintain its present level of forested land. 


 There is ample land to accommodate permanent and seasonal home development and 


growth. 


Beltrami County has small areas of residential and commercial development, largely centered 


around populated areas. A majority of the county is publicly owned and is more than 50 


percent covered in wetlands (Beltrami County 2002). The Orange Route Alternative crosses 


through almost entirely open space (privately owned forested lands, wetlands, agricultural 


property, pasture, road right‐of‐way [ROW] and unutilized property) as designated in the 


Beltrami County 2002 Comprehensive Plan (Beltrami County 2002). 


The land use goals outlined in the Beltrami County 2002 Comprehensive Plan include protecting 


the high‐quality natural environment and maintaining the strong rural character of the county 


(Beltrami County 2002). Future land use maps included in the Beltrami County 2002 


Comprehensive Plan indicate the area crossed by the Orange Route Alternative will be 


predominately (and currently is) for public use (Beltrami County 2002). 


The Koochiching County Comprehensive Plan land use map indicates the Study Area crosses 


through areas currently zoned for forestry, agricultural land, and open space. Approximately 73 


percent (that is, 1.5 millions acres) of the county’s land is owned by county, state, federal, or 


tribal entities. Land classified as open space accounts for approximately 84 percent of the county 


of which, 74 percent is wetland. Future land uses are hindered by the lack of developable land 
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within the county as much of it is wetland (Arrowhead Regional Development Commission 


2001). 


The Itasca County Comprehensive Land Use Plan outlines a framework to guide land use activities 


through 2020. The goals outlined in the Itasca County Comprehensive Land Use Plan center around 


stewardship for natural, cultural, and human resources (Itasca County 2013). Natural resource 


goals include maintaining high water quality and encouraging private land owners to conserve 


and protect environmentally sensitive areas. The Itasca County Comprehensive Land Use Plan 


specifically addresses minimizing visual impacts of transmission lines along scenic roadways 


(Itasca County 2013). Itasca County developed planning regions where the goals outlined in the 


Itasca County Comprehensive Land Use Plan are most relevant. The two major planning regions 


include the Iron Range area and a broad area that encompasses the dense lake region, centered 


around Scenic Highway 38. The Route Alternatives are located outside of the dense lake region 


planning area, but will cross through the Iron Range planning area. Existing utility corridors, 


where possible, will be followed to minimize visual impacts on the Iron Range area. 


More information on land use can be found as follows: Agricultural Production is discussed in 


more detail in Section 6.23. Public lands are shown in Figure 6.6‐1. Locations of residences and 


other human settlements are described in Section 6.25. Forestry is discussed in more detail in 


Section 6.25 and shown in Figure 6.6‐2. Recreation is discussed in more detail in Section 6.22. 


6.6.2 Direct and Indirect Effects 
The Applicant has tried to minimize potential impacts by avoiding urban and residential areas 


and by paralleling the Route Alternatives along existing transmission lines and roadways where 


possible. 


Public and Private Lands 


Tables 6.6‐7 and 6.6‐8 describe the total acreage of each land ownership type within the 


anticipated ROW of the Route Alternatives and Segment Options. The total acreage describes 


how much of a certain land ownership type will be required for the anticipated ROW. Both 


tables (6.6‐7 and 6.6‐8) also include permanent and temporary impact estimates based on 


structure placements, temporary construction access road ROW requirements, and temporary 


construction areas required for the installation of each structure. The land converted for the 


placement of structures (that is, permanent impact) will still be owned by the corresponding 


entity.  
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Table 6.6-7.  Impacts on Publicly and Privately Owned Lands within the Route 
Alternatives Anticipated ROW (acres) 


Ownership1 


Orange Route Blue Route 


Total 
Acres 
within 
ROW 


Permanent Temporary 


Total 
Acres 
within 
ROW 


Permanent Temporary 


Private 


State 


Conservation 


Lands 


397  4  77  531  5  101 


The Nature 


Conservancy 


Lands 


15  < 1  3  8  < 1  1 


Other 


privately 


owned lands 


1,101  11  210  1,241  12  240 


County 
All county 


lands 
935  9  184  542  6  117 


State 


State forest  2,517  25  492  2,881  28  556 


Wildlife 


Management 


Areas 


342  3  65  114   1  22 


Federal 


USFWS land  39  < 1  7  32  < 1  7 


Other federal 


land 
3  < 1  < 1  ‐  < 1  < 1 


Source: Publicly available datasets from each agency and entity. Years vary. 


Note 
1 Game refuges are not included in this impacts table as no Route Alternative or Segment Option ROW crosses a 


game refuge; thus, no impacts are expected.  


Table 6.6-8.  Impacts on Publicly and Privately Owned Lands within the Segment Options 
Anticipated ROW (acres) 


Ownership1 


C1 C2 J1 J2 


To
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Pe
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Te
m


p 


P
ri
v
at
e 


State conservation 


lands 
‐  ‐  ‐  ‐  ‐  ‐  13  < 1  4  46  < 1  10 


The Nature 


Conservancy lands 
‐  ‐  ‐  ‐  ‐  ‐  12  < 1  2  16  < 1  4 


Other privately owned 


lands 
66  < 1  13  481  5  93  137  1  23  263  3  51 
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Ownership1 


C1 C2 J1 J2 
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Te
m
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C
o
u
n
ty
 


All county lands  71  < 1  14  224  2  43  563  6  113  569  6  113 


S
ta
te
 


State forest  661  6  128  410  4  80  489  5  99  378  4  74 


F
ed


er
al
 


Other federal land  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  14  < 1  5 


Source: Publicly available datasets from each agency and entity. Years vary. 
1 Game refuges, WMAs, and USFWS Lands are not included in this impacts table as no Route Alternative or Segment 


Option ROW crosses a game refuge; thus, no impacts are expected. 


As shown in Table 6.6‐7, the greatest permanent impacts for structures will occur on state forest 


land; additionally the 200‐foot ROW of these forest‐covered land types will be cleared of trees 


for the operation, construction, and maintenance of the Project. For the Orange Route, 


approximately 11 acres of permanent impact would occur on ‘other privately owned lands;’ 9 


acres would occur in County Land; 4 acres would occur on State Conservation Lands; and 3 


acres would occur in WMAs. The Blue Route will impact approximately 12 acres of ‘other 


privately owned lands;’ 6 acres of County Land; and 5 acres of State Conservation Lands. 


Approximately 1 acre would be permanently impacted in WMAs. Table 6.6‐8 summarizes 


impacts for the Segment Options.  


Land Cover 


Table 6.6‐9 provides a summary of the size of potential temporary and permanent land cover 


impacts for the anticipated ROW within each Route Alternative.  


Less than 1 acre of all of the following land use categories will be affected based on the 


anticipated ROW, and therefore are not included in this table: Emergent herbaceous wetland; 


high and low intensity residential; open water; quarries, strip mines, and gravel pits; and urban 


and recreational grasses. 
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Table 6.6-9.  Land Cover Impacts1 within the Route Alternatives Anticipated ROW (acres) 


Land Cover Types 
Orange Route Blue Route 


Permanent Impacts Permanent Impacts 


Commercial/industrial/transportation  ‐  1 


Deciduous forest  777  565 


Evergreen forest  220  202 


Mixed forest  255  221 


Pasture/Hay  1  1 


Row Crops  2  3 


Shrubland  2  2 


Small Grains  1  1 


Transitional  1  ‐ 


Woody wetlands  2,858  2,912 


TOTAL2  4,118 acres  3,908 acres 


Source: National Land Cover Database (NLCD) 2000  


Note: 


1 For this section ,permanent impacts to forested land cover types includes the entire ROW; permanent impacts to 


other land cover types is for structure locations. More detailed information on conversion of forestland can be found 


in Section 6.25. 
2Total does not include the permanent impacts from land cover types with impacts of less than 1 acre. 


 


Permanent and temporary impacts on land cover will vary depending on the type. In general, 


permanent impacts on commercial, industrial, and transportation; emergent herbaceous 


wetland; high and low intensity residential; pasture and hay; quarries, strip mines, and gravel 


pits; row crops; shrubland; small grains; transitional; and urban and recreational grasses would 


occur where a structure is installed. With the exception of row crops and shrubland, each of 


these land cover types would have a permanent impact of one acre or less. There would be no 


permanent impacts on transportation corridors or open water areas as these areas would be 


spanned by the transmission line. 


Permanent impacts on forest lands and woody wetlands would total the entire ROW that 


crosses these land cover types. Typically, tall trees and most woody vegetation will be removed 


from the ROW for construction and operation of the Project. The Applicant will remove those 


trees that are required by North American Electric Reliability Corporation (NERC) standards 


and for the safe operation of the Project. Low growing vegetation will remain under the 


transmission line following construction and once the construction area is restored. The Orange 


Route Alternative and the Blue Route Alternative impact similar acres of forest lands and 


woody wetlands. 


Total permanent impacts on non‐forested land cover types within the anticipated ROW of the 


Route Alternatives will be approximately 7 acres, each. 


Temporary impacts on commercial, industrial, and transportation; emergent herbaceous 


wetland; high and low intensity residential; pasture and hay; quarries, strip mines, and gravel 


pits; row crops; shrubland; small grains; transitional; and urban and recreational grasses are 
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based on the temporary construction disturbance of approximately 0.52 acre per structure and 


the assumption of a 16‐foot‐wide temporary access road for the length of the ROW through 


those land types. A span distance of 1,000 feet conservatively was estimated for this calculation. 


Table 6.6‐10 describes the temporary impacts on the aforementioned land use types. 


Table 6.6-10.  Temporary Land Cover Impacts within the Route Alternatives Anticipated 
ROW (acres) 


Land Cover Type1 
Orange Route Blue Route 


Temporary Impacts Temporary Impacts 


Commercial, industrial, and transportation  1  10 


Emergent herbaceous wetland  88  124 


Pasture and hay  27  26 


Row crops  40  52 


Shrubland  38  32 


Small grains  12  12 


Transitional  22  9 


TOTAL  229 acres  264 acres 


Source: National Land Cover Database (NLCD) 2000 


Note 
1Land cover types with temporary impacts of less than 1 acre are not included in this table, with the exception of all 


forest land types and woody wetlands. Open Water was not included as no temporary impacts will occur as these 


areas will be spanned. 


 


The largest temporary impact within the Orange and Blue Route Alternatives will be to 


emergent herbaceous wetlands, with 88 acres and 124 acres, respectively. Overall, the Orange 


Route Alternative will temporarily impact approximately 229 acres, whereas the Blue Route 


Alternative will impact approximately 264 acres. Forest lands and woody wetlands are not 


included in Table 6.6‐10, because the entire ROW that cross these land cover types will be 


permanently impacted. 


Segment Options 


Table 6.6‐11 provides a summary of the potential temporary and permanent land use impacts 


for the anticipated ROW within each Segment Option. Less than 1 acre of the following land use 


categories would be affected if the ROW analyzed here is selected, and therefore are not 


included in this table: high and low intensity residential; quarries, strip mines, and gravel pits; 


small grains; and urban and recreational grasses.
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Table 6.6-11. Land Cover Impacts within Anticipated ROW for the Segment Option (acres) 


Land Cover 
Types 


C1 C2 J1 J2 


Perma-
nent Temporary Perma-


nent Temporary Perma-
nent Temporary Perma-


nent Temporary 


Commercial/ 


industrial/ 


transportation 


‐  ‐  ‐  4  ‐  ‐  ‐  1 


Deciduous 


forest 
24  ‐  123  ‐  323  ‐  577  ‐ 


Emergent 


herbaceous 


wetland 


‐  2  ‐  14  ‐  7  ‐  9 


Evergreen 


forest 
20  ‐  19  ‐  70  ‐  31  ‐ 


Mixed forest  27  ‐  40  ‐  120  ‐  109  ‐ 


Pasture and 


hay 
‐  ‐  ‐  7  ‐  8  1  13 


Row crops  ‐  ‐  ‐  3  ‐  1  ‐  1 


Shrubland  <1  4  ‐  4  1  11  1  11 


Transitional  <1  2  ‐  4  ‐  5  ‐  4 


Woody 


wetlands 
680  ‐  742  ‐  525  ‐  361  ‐ 


TOTAL  752  8  924  36  1,039  32  1,080  39 


Source: National Land Cover Database (NLCD) 2000 


Segment Options C1 and C2 have the highest permanent impacts on woody wetlands of any of 


the Segment Options, but have fewer permanent impacts on deciduous, evergreen, and mixed 


forest lands.  


Substation 


Temporary and permanent impacts at the Blackberry 500 kV Substation and 500 kV Series 


Compensation Station sites will vary depending on the final location the facilities. In order to 


develop a meaningful estimate of the direct and indirect effects of the Project’s Substation and 


Series Compensation Facilities, the Applicants developed an anticipated substation 


arrangement and location on the property adjacent to and east of the existing Blackberry 


Substation. This anticipated arrangement included the Project’s 500 kV and 230 kV equipment 


as well as the 500 kV Series Compensation Station required for the Project. The Blackberry 


500kV Substation does not include the re‐location of other existing transmission lines which 


may be necessary during construction. 


Temporary impacts on the area would be associated with construction of the new facilities. 


Based on the anticipated arrangement and location, the Substation will permanently impact 


approximately 8 acres of deciduous forest; 6 acres of woody wetlands; 4 acres of transitional 


lands; 3 acres of shrubland; one acre each of mixed forest and pasture/hay; and less than one 


acre each for emergent herbaceous wetland, evergreen forest, and row crops.  
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Zoning and Use 


This Project is not regulated by local zoning ordinances and land use policies (Minnesota 


Statutes Section 216E.10, subdivision 1).  


As shown in the tables above, the greatest permanent impacts will occur in forest lands and 


woody wetlands (generally located on public lands). Minimal temporary impacts will occur in 


agricultural and development areas (generally located on privately owned lands). 


Private landowners would experience temporary and permanent loss of land use within the 


anticipated ROW acquired for the Project. The landowner will still own the property, but 


certain activities and uses will be limited. Additional information on ROW acquisition can be 


found in Section 6.5, Human Settlement. 


6.6.3 Mitigation 
The Applicant proposes the following mitigation measures: 


 The Applicant will work with Minnesota DNR to minimize impacts on sensitive forested 


areas within the state forests. Areas disturbed in state forest land would be reseeded 


with a seed mix recommended by the appropriate agency’s management. 


 The minimum area necessary will be used for access roads. 


 Spans will be adjusted such that structures, where practicable, will avoid open water 


and transportation corridors. Likewise, construction and maintenance access roads will 


be located to avoid or minimize impacts on these areas as well. 


 Construction activities will be limited to the ROW, unless access permission is obtained 


from landowners. 


 Fences, gates, and similar improvements that are removed or damaged would be 


repaired or replaced. 


 Mitigation of potential impacts at the Blackberry 500 kV Substation will focus on 


selecting the appropriate location for constructing the required facilities within the site.  
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6.7 Environmental Justice 
An environmental justice analysis considers disproportionate adverse environmental and 


human health impacts on minority and low income populations. Environmental justice analysis 


is required by federal Executive Order, but is not relevant to the state routing process. 


U.S. Census Bureau data was used to analyze Environmental Justice. The analysis involves 


comparing the impacts and environmental justice populations in the area actually affected by a 


project, to the regional area in which the affected area is located. The larger regional area, 


including the affected area, is called the region of comparison (ROC). For the purpose of this 


analysis, the ROC is the five‐county area made up of Roseau, Lake of the Woods, Beltrami, 


Koochiching, and Itasca counties. The affected area, referred to in this analysis as the Study 


Area, contains 12 census tract groups within the ROC that will be impacted by the Route 


Alternatives.  


The existing conditions section of this analysis describes the existing conditions in the ROC and 


Study Area. The direct and indirect effects discussion describes how and if minority and low 


income populations will be impacted by the Route Alternatives.  


6.7.1 Existing Conditions 


Minority Populations  


Minority populations are made up of federally designated groups of persons including Black or 


African American, American Indian and Alaska Native, and other races; which, in this analysis, 


include Asian, Pacific Islander, and ‘Some Other Race’ as defined by the U.S. Census Bureau. 


Hispanic and Latino are also considered. Hispanic and Latino is an ethnic classification rather 


than a racial one in the U.S. Census and is treated as such in this document.  


Region of Comparison 


Table 6.7‐1 shows minority population composition within the state and the ROC. The total 


population of the State of Minnesota is approximately 5,379,139 persons (U.S. Census Bureau 


2102a). Overall, 15 percent of the state is made up of federally designated minorities. The total 


population of the ROC is 122,701 persons. At 2.3 percent of the total of the population of the 


state, the ROC makes up only a small percentage of the state’s total population.  


Within the ROC, Itasca County, with a population of approximately 45,052 persons (6.6 percent 


minority), and Beltrami County, with a population of approximately 44,652 persons (25.6 


percent minority), are the two counties with the highest overall population. The remainder of 


the ROC is made up of Roseau County, population 15,665 (5.6 percent minority); Koochiching 


County, population 13,293 (5.6 percent minority); and Lake of the Woods County, population 


4,039 (4.5 percent minority). In total, minorities make up approximately 13.2 percent of the ROC 


(U.S. Census Bureau 2102a).  


At 25.6 percent, Beltrami County has the highest percentage of minorities within the ROC 


compared to 15 percent in the state overall. American Indians make up 22.1 percent of this 


population, compared to only 1.9 percent in the state. Beltrami County is the only county within 
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the ROC that has a relatively high percentage of minorities (U.S. Census Bureau 2102a). The 


high American Indian population would be expected, due to the location of the Red Lake 


Reservation and other nearby tribal parcels.  


Table 6.7-1.  Minority Population Composition of ROC  


Location Criteria Total White 


Black 
or 


African 
Americ


an 


American 
Indian and 


Alaska 
Native 


Asian/ 
Native 


Hawaiian 
& Pacific 
Islander/ 


Other 


Total 
and 


Percent 
Minority 


Hispanic 
or 


Latino 


State of 


Minnesota 


Number 


of 


People 


5,379,139 
4,721,18


6 
346,566  101,612  356,088  804,266 264,025


Percent  ‐  87.8%  6.4%  1.9%  6.6%  15% 4.9%


ROC  


Number 


of 


People 


122,701  109,707  1,265  12,988  1,967  16,220 1,403


Percent  ‐  89.4%  1.0%  10.6%  1.6%  13.2% 1.1%


Roseau 


County 


Number 


of 


People 


15,665  15,017  84  297  495  876 120


Percent  ‐  95.9%  0.5%  1.9%  3.2%  5.6% 0.8%


Lake of the 


Woods 


County 


Number 


of 


People 


4,039  3,919  62  64  57  183 0


Percent  ‐  97.0%  1.5%  1.6%  1.4%  4.5% 0%


Beltrami 


County  


Number 


of 


People 


44,652  34,948  753  9,887  785  11,425 708


Percent  ‐  78.3%  1.7%  22.1%  1.8%  25.6% 1.6%


Koochiching 


County 


Number 


of 


People 


13,293  12,735  72  550  134  756 144


Percent  ‐  95.8%  0.5%  4.1%  1.0%  5.6% 1.1%


Itasca 


County 


Number 


of 


People 


45,052  43,088  294  2,190  496  2,980 431


Percent  ‐  95.6%  0.7%  4.9%  1.1%  6.6% 1.0%


Source: U.S. Census Bureau, 2008‐2012 American Community Survey 
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Study Area 


For purposes of this analysis, the Study Area encompasses the 12 census tract groups that are 


intersected by the Route Alternatives for the Project. These areas are shown in Figure 6.7‐1. 


Table 6.7‐2 provides a summary of minority populations in the census tracts within the Study 


Area. 


In total, the largest minority group in the Study Area is American Indian/Native Alaskan at 2.5 


percent. Asian/Native Hawaiian & Pacific Islander/Other are the second largest minority group 


at 1.5 percent. Black or African American persons make up 0.5 percent of the Study Area and 


Hispanic and Latino persons make up 0.6 percent of the Study Area. The average number of 


minority persons in the Study Area is approximately 4.5 percent, which is lower than the ROC 


(13.2 percent) and the state (15 percent) (U.S. Census Bureau 2102a).  


At 13.0 percent, census tract 9701 in northeast Roseau County has the highest number of 


minority persons in the Study Area. This census tract is located near the communities of Roseau 


and Warroad, Minnesota. At 1.6 percent, the census tract 4505 in Beltrami County has the 


fewest number of minority persons in the Study Area (28 persons or 1.6 percent of the census 


tract). All other census tracts have between approximately 2 and 8 percent total minority 


persons (U.S. Census Bureau 2102a). 
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Figure 6.7-1.  Census Tracts 
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Table 6.7-2.  Minority Population Composition of Study Area  


Area 
Census 
Tract 


Race  Ethnicity  


Number 
of 


People White % 


Black or 
African 


American % 


American 
Indian/ 
Native 
Alaskan % 


Asian/ 
Native 


Hawaiia
n & 


Pacific 
Island/ 
Other % 


Total 
Minority % 


Hispanic 
or Latino % 


State of Minnesota  5,379,139  4,721,186  87.8  346,566  6.4  101,612  1.9  356,088  6.6  804,266  15  264.025  4.9 


ROC  122,647  109,707  89.4  1,265  1.0  12,988  10.6  1,967  1.6  16,220  13.2 1,403  1.1 


Study Area 


Roseau 


9701  4,249  3764  88.6  10  0.2  193  4.5  348  8.2  551  13.0 0  0 


9702  2,153  2,148  99.8  14  0.7  29  1.3  6  0.3  49  2.3 16  0.7 


9704  3,596  3,576  99.4  13  0.4  30  0.8  19  0.5  62  1.7 32  0.9 


Lake of the 


Woods 


4603  1,628  1,552  95.3  30  1.8  54  3.3  28  1.7  112  6.9 0  0 


4604  2,411  2,367  98.2  32  1.3  10  0.4  29  1.2  71  2.9 0  0 


Beltrami  4505  1,714  1.694  98.8  2  0.1  20  1.2  6  0.4  28  1.6 0  0 


Koochiching 
7903  3,070  2,976  96.9  9  0.3  88  2.9  19  0.6  116  3.8 0  0 


7905  2,356  2,260  95.9  7  0.3  109  4.6  7  0.3  123  5.2 18  0.8 


Itasca 


4801  2,541  2,469  97.2  8  0.3  59  2.3  26  1  93  3.7 34  1.3 


4804  3,564  3,464  97.2  10  0.3  72  2  52  1.5  134  3.8 46  1.3 


4806  2,569  2,554  99.4  10  0.4  32  1.2  5  0.2  47  1.8 0  0 


4810  5,861  5,685  97  18  0.3  294  5  131  2.2  443  7.6 130  2.2 


Study Area Average   2,976  2,734.7  97.0  13.6  0.5  82.5  2.5  56.3  1.5  152.4  4.5 23  0.6 


Source: U.S. Census, American Community Survey 5 year Estimates 2008‐2012. 
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Poverty Level  


Table 6.7‐3 shows the poverty levels based on the U.S. Census 2012 American Community 


Survey. On average, approximately 11.8 percent of the Study Area is comprised of individuals 


below the poverty level. This is lower than the 14.7 percent average poverty level in the five‐


county ROC and slightly higher than the 11.4 percent poverty level in the state (U.S. Census 


Bureau 2102b).  


At 22.8 percent, Lake of the Woods County census tract 4604 has the highest number of 


individuals below the poverty level. Koochiching County census tract 7903 has the lowest 


number of individuals below the poverty level, at 4.6 percent. The remaining census tracts 


range between 7 and 18 percent below the poverty level (U.S. Census Bureau 2102b). 


Table 6.7-3.  Poverty Level of Study Area 


Area Percent Below 
Poverty Level Census Tract Percent Below 


Poverty Level 


State of Minnesota  11.4  ‐  ‐ 


ROC Average   14.7  ‐  ‐ 


Study Area 


Roseau County  10.4 


9701  9.9 


9702  7.1 


9704  10.5 


Lake of the Woods County  17.7 
4603  10.0 


4604  22.8 


Beltrami  20.7  4505  18.2 


Koochiching County  12.0 
7903  4.6 


7905  13.9 


Itasca County  12.5 


4801  15.2 


4804  8.9 


4806  8.5 


4810  11.7 


Study Area Average   11.8 


Source: U.S. Census, 2012 American Community Survey 1‐Year Estimates. 


Income 


Table 6.7‐4 shows median income based on U.S. Census, 2008–2012 American Community 


Survey 5‐Year Estimates. At $58,906, the median household income was higher for the state 


than the ROC, which has a median income of $44,597, and also higher than in the Study Area, 


which has a median income of $46,962. Koochiching County census tract 7905 and Beltrami 


County census tract 4505 have the lowest median household incomes at $39,417 and $37,628, 


respectively (U.S. Census Bureau 2102b).   
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Table 6.7-4.  Median Income of Study Area 


Area Median 
Income Census Tract Median 


Income 


State of Minnesota  $58,906  ‐  ‐ 


ROC Average1  $44,597  ‐  ‐ 


Study Area 


Roseau County  $50,620 


9701  $50,444 


9702  $54,113 


9704  $50,948 


Lake of the Woods County  $41,979 
4603  $45,326 


4604  $41,387 


Beltrami County  $44,038  4505  $39,628 


Koochiching County 
$40,167 


7903  $61,512 


7905  $39,417 


Itasca County  $46,180 


4801  $40,114 


4804  $52,052 


4806  $46,172 


4810  $42,426 


Study Area Average2  $46,962 


Source: US Census, 2008‐2012 American Community Survey 5‐Year Estimates 


Notes:  
1 Average median income five county ROC 
2 Average median income of 12 census tracts within ROC 


Limited English Proficiency 


For the population 5 years old and over, persons who do not speak English very well are 


considered to have a Limited English Proficiency (LEP). Table 6.7‐5 shows the LEP 


characteristics of the Study Area, the ROC, and the state. In this comparison, the state has the 


highest percentage of LEP individuals at 4.2 percent, followed by the Study Area with 0.8 


percent, and the ROC with 0.7 percent (U.S. Census Bureau 2102c). 


Table 6.7-5.  Limited English Proficiency 


Characteristic Study Area ROC State of 
Minnesota 


Population (5 years and over)  33,814  114,997  5,031,558 


Limited English Proficiency (individuals)  271  820  212,619 


Limited English Proficiency (percent)  0.8  0.7  4.2 


Source: U.S. Census, 2008‐2012 American Community Survey 5‐Year Estimates 


6.7.2 Direct and Indirect Effects 
The Direct and Indirect Effects discussion that follows describes how persons in the Study Area 


will be impacted by the Project Route Alternatives and Segment Options.  
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Minority Populations 


The proposed Project is not expected to impact minority populations. As described in Section 5: 


Development of Alternatives, Route Alternatives examined in this document were identified 


based on federal and state regulations, transmission line siting experience, and stakeholder 


feedback. Efforts were made to route around tribal lands. Given the low proportion of minority 


populations in the Study Area, the Project will not have a disproportionately high and adverse 


affect on minority or low‐income individuals or households, or have a high impact on any 


individual or population.  


As Table 6.7‐6 shows, in terms of the Route Alternatives examined, 10 census tracts intersect the 


Orange Route. Of the ten census tracts that make up the Orange Route, tract 9701 in Roseau 


County has the highest percent minority (that is 13 percent). The combined total of minorities in 


the census blocks crossed by the Orange Route is 1,601 people, which is approximately 5.2 


percent of the total population within the ten census tracts. The percent of minorities within the 


Orange Route does not exceed the ROC (U.S. Census Bureau 2102a). Selection and construction 


of the Orange Route is not anticipated to have a disproportionately high or adverse affect on 


minority or low‐income individuals or households, or have a high impact on any individual or 


population. 


As Table 6.7‐6 shows, ten census tracts intersect the Blue Route. Of the ten census tracts that 


make up the Blue Route, tract 9701 in Roseau County has the highest percent minority (that is 


13 percent). The combined total of minorities in the census blocks crossed by the Blue Route is 


1,685 people, which is approximately 5.4 percent of the total population within the ten census 


tracts. The percent of minorities within the Blue Route does not exceed the ROC (U.S. Census 


Bureau 2102a). Selection and construction of the Blue Route is not anticipated to have a 


disproportionately high or adverse affect on minority or low‐income individuals or households, 


or have a high impact on any individual or population. 


When comparing the Route Alternatives, on average, those census tracts along the Blue Route at 


5.4 percent have a slightly higher percentage of minority groups than those along the Orange 


Route at 5.2 percent. However, neither Route Alternative is anticipated to have a 


disproportionately high or adverse affect on minority or low‐income individuals or households, 


or have a high impact on any individual or population.  
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Table 6.7-6.  Minority Population Composition of Route Alternatives  


Region Census Tract Total Number of 
People in Census 


Tract 


Number of 
Minority persons 


Percent Minority Higher than 
ROC? Yes/No 


State of 


Minnesota 


‐  ‐  804,266  15  No 


ROC  ‐  ‐  16,220  13.2  ‐ 


Orange Route 


Roseau 


County 


9701  4,249  551  13.0  No 


9702  2,153  49  2.3  No 


9704  3,596  62  1.7  No 


Lake of the 


Woods 


County 


4604  2,411  71  2.9  No 


Beltrami 


County 


4505  1,714  28  1.6  No 


Koochiching 


County 


7905  2,356  123  5.2  No 


Itasca County 


4801  2,541  93  3.7  No 


4804  3,564  134  3.8  No 


4810  5,861  443  7.6  No 


4806  2,569  47  1.8  No 


Orange Route Total  31,014  1,601  5.2  No 


Blue Route 


Roseau 


County  


9701  4,249  551  13.0  No 


9702  2,153  49  2.3  No 


9704  3,596  62  1.7  No 


Lake of the 


Woods 


County 


4604  2,411  71  2.9  No 


4603  1,628  112  6.9  No 


Koochiching 


County 


7905  2,356  123  5.2  No 


Itasca County 


4801  2,541  93  3.7  No 


4804  3,564  134  3.8  No 


4810  5,861  443  7.6  No 


4806  2,569  47  1.8  No 


Blue Route Total  30,928  1,685  5.4  No 


Source: U.S. Census, American Community Survey 3‐ and 5‐year Estimates 2008–2012.   
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Poverty Levels and Income 


When comparing the Route Alternatives, census tracts included along the Orange Route have a 


slightly lower median income level, at $45,670,  that those along the Blue Route, at $46,240. As 


discussed in Section 6.5, Human Settlement, the Orange Route has a higher number of 


residences located within it than the Blue Route does. Areas affected by the Route Alternatives 


have a lower median income than the state median income of $58,906. However, both the 


Orange and the Blue Routes are above the average median income of the ROC at $44,597 (U.S. 


Census Bureau 2102b).  


Three census tracts have higher poverty rates than the ROC: tract 4604, tract 4505 and 4801. At 


22.8 percent, Lake of the Woods County census tract 4604 has the highest number of individuals 


below the poverty level. Both the Orange Route and Blue Route cross this census tract. Both 


Route Alternatives also cross census tract 4505, which has a poverty rate of 15.2 percent, which 


is just slightly higher than the ROC. In addition, the Orange Route crosses tract 4505 which has 


a poverty rate of 18.2.  


Section 6.5, Human Settlement, has more information about potential right‐of‐way (ROW) 


effects and references a study that indicates that homeowners near power lines may experience 


negative impacts relative to property values. Other studies show that no negative effects occur, 


or that effects are temporary.  


Table 6.7-7.  Median Income for the Route Alternatives 


Area Census Tract Median Income Percent of Below 
Poverty Level 


State of Minnesota  ‐  $58,906  11.4 


ROC Average1  ‐  $44,597  14.7 


Orange Route 


Roseau County 


9701  $50,444  9.9 


9702  $54,113  7.1 


9704  $50,948  10.5 


Lake of the Woods County  4604  $41,387  22.8 


Beltrami County  4505  $39,628  18.2 


Koochiching County  7905  $39,417  13.9 


Itasca County 


4801  $40,114  15.2 


4804  $52,052  8.9 


4810  $42,426  11.7 


4806  $46,172  8.5 


Orange Route Average  $45,670  12.7 


Blue Route 


Roseau County 


9701  $50,444  9.9 


9702  $54,113  7.1 


9704  $50,948  10.5 
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Area Census Tract Median Income Percent of Below 
Poverty Level 


Lake of the Woods County 
4603  $45,326  10.0 


4604  $41,387  22.8 


Koochiching County  7905  $39,417  13.9 


  4801  $40,114  15.2 


Itasca County 


4804  $52,052  8.9 


4810  $42,426  11.7 


4806  $46,172  8.5 


 Blue Route Average  $46,240  11.9 


Source: U.S. Census, 2008–2012 American Community Survey 5‐Year Estimates 


Note: 
1 Average median income five county ROC 


Limited English Proficiency 


Table  6.7‐8 shows the LEP characteristics of both the Orange Route and Blue Route in 


comparison to the Study Area, the ROC, and the state. In this comparison, the state has the 


highest percentage of LEP individuals over the age of 5 at 4.2 percent, followed by the Orange 


Route/Blue Route/Study Area with 0.8 percent, and the ROC with 0.7 percent (U.S. Census 


Bureau 2102c).  


Table 6.7-8.  Route Comparison Limited English Proficiency 


Characteristic Orange 
Route Blue Route Study Area ROC State of 


Minnesota 


Population (5 years and over)    29,313    29,230    33,814    114,997    5,031,558 


Limited English Proficiency 


(number of individuals) 


  238    243    271    820    212,619 


Limited English Proficiency 


(percent) 


  0.8    0.8    0.8    0.7    4.2 


Source: U.S. Census, 2008–2012 American Community Survey 5‐Year Estimates 


In summary, the Project will not have a disproportionately high and adverse affect on minority 


populations, or have a high impact on any individual or population. Minority and low‐income 


individuals may experience construction related impacts in the same manner as other 


individuals. These may include temporary construction impacts and operation and 


maintenance impacts.  


6.7.3 Segment Options 
The Project does not anticipate that direct impacts on residents, as in the taking of a home or 


business, will occur. The Orange Route includes J1 and J2 Segment Options and the Blue Route 


includes C1 and C2 Segment Options. In terms Segment Options, impacts will be the same as 


those for the Routes, as described above.  
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6.7.4 Mitigation 
Impacts on low income or minority populations are not expected. No mitigation is proposed. 
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6.8 Socioeconomic Factors 
This section describes the socioeconomic factors that make up the Study Area and the potential 


impacts of the Route Alternatives and Segment Options on socioeconomics. 


The U.S. Census Bureau 2008‐2012 American Community Survey (ACS) 5‐Year Estimates data 


was used to characterize population densities and leading industries by County (U.S. Census 


Bureau 2012b). An economics study performed by the University of Minnesota – Duluth 


Labovitz School of Business and Economics was used to describe potential economic impacts of 


the Project to the Study Area (University of Minnesota 2013). 


6.8.1 Existing Conditions 
The Route Alternatives are located in Roseau, Lake of the Woods, Beltrami, Koochiching, and 


Itasca counties, Minnesota. In 2012, county population was as follows: Roseau County 15,665; 


Lake of the Woods County 4,039; Beltrami County 44,652; Koochiching County 13,293; Itasca 


County 45,052 (U.S. Census Bureau 2012a). Demographic characteristics of the Route 


Alternatives are contained in Section 6.7, Environmental Justice. Table 6.7‐2 within Section 6.7 


lists the specific U.S. Census tracts that the Route Alternatives cross, and Figure 6.7‐1 shows the 


location of the census tracks.  


According to ACS estimates, the top‐employing industries within the five counties include 


manufacturing; retail trade; arts, entertainment, and recreation, and accommodation and food 


services; and educational services and health care and social assistance (Table 6.8‐1). 


Unemployment rates (percent) in the five counties are as follows: Roseau County 2.7; Lake of 


the Woods County 2.4; Beltrami County 6.9; Koochiching County 4.8; Itasca County 5.9 (U.S. 


Census Bureau 2012b).  


The location of residences along and near the Project, and the potential effects of constructing 


and operating the Project on residential property values are discussed in Section 8.5, Human 


Settlement.  


Table 6.8-1.  Leading Industries by County 


Geographic Area Industry Percent of 
Workforce 


Beltrami County 


Educational services and health care and social assistance  32.1 


Retail trade  13.1 


Arts, entertainment, and recreation, and accommodation & 


food services 
11.1 


Manufacturing  7.4 


Itasca County 


Educational services and health care and social assistance  27.0 


Retail trade  11.6 


Manufacturing  11.2 
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Geographic Area Industry Percent of 
Workforce 


Arts, entertainment, and recreation, and accommodation & 


food services 
10.0 


Koochiching County 


Educational services and health care and social assistance  21.2 


Manufacturing  19.3 


Retail trade  10.6 


Arts, entertainment, and recreation, and accommodation & 


food services 
8.8 


Lake of the Woods 


County 


Arts, entertainment, and recreation, and accommodation & 


food services 
22.4 


Manufacturing  18.3 


Retail trade  12.4 


Educational services and health care and social assistance  11.7 


Roseau County 


Manufacturing   41.1 


Educational services and health care and social assistance  17.3 


Retail trade  9.0 


Arts, entertainment, and recreation, and accommodation & 


food services 
7.1 


6.8.2 Direct and Indirect Effects 
In general, increasing transmission outlet capability and reliability will benefit northern 


Minnesota on a regional basis, with direct benefits to Minnesota Power customers, particularly 


near the Iron Range.  


In a study to determine the potential economic impacts of the Project conducted by the 


University of Minnesota–Duluth’s Labovitz School of Business and Economics (2013), 213 jobs 


are estimated to be directly created from construction of the Project and 73 jobs are estimated to 


be added in industries such as food service, healthcare, and building and professional services. 


These economic benefits are temporary, lasting the duration of construction; it is not anticipated 


that the Project will create new, permanent jobs in the Project area (University of Minnesota 


2013). 


If local contractors are used for portions of the construction, total wages and salaries paid to 


contractors and workers in surrounding counties will contribute to the total personal income of 


the region. Additional personal income will be generated for residents in the region and the 


state by circulation and recirculation of dollars paid out by the Applicant as business 


expenditures and state and local taxes. 


The University of Minnesota‐Duluth (2013) study also estimates that the Project will generate 


approximately 28 million dollars in state and local taxes through compensation, business, 


household, and corporation taxes. In addition, the study estimated there will be approximately 
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875 million dollars of direct and indirect spending on goods and services needed to support 


construction activities for expenditures of equipment, energy, fuel, operating supplies, and 


other products. 


Indirectly, the increased capability and reliability of the electric system to supply energy to 


commercial and industrial users might contribute to the economic growth of the region. Long‐


term positive economic impacts will result from the new utility infrastructure and will include 


improved, more reliable utility service.  


In summary, the availability of reliable power in the area will have a positive effect on local 


businesses and the quality of services provided to the public and increase opportunity for 


expanding the local economic base. The Project is not expected to have negative economic 


impacts. The construction, operation, and maintenance of the Project will not negatively impact 


the socioeconomic resources in the Study Area. 


6.8.3 Mitigation 
It is expected that impacts on socioeconomic factors will be temporary and beneficial. No 


mitigation measures are proposed. 
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6.9 Cultural Values 
This section provides information about the existing cultural values in the Study Area and 


describes identified values and possible effects from construction of the Project. For the 


purposes of this analysis, the Study Area is comprised of the two Route Alternatives and 


Segment Options. The potential impacts on cultural values could occur to residents, seasonal 


visitors, or American Indian inhabitants and Tribes with a current or historic interest in the 


Study Area. 


For purposes of effects analysis, potential impacts were identified within the anticipated 200‐


foot right‐of‐way (ROW). The analysis includes a review of cultural values—that is, shared 


beliefs or attitudes in a given community that reinforce that community’s unity and sense of 


identity—particularly as those values are reflected in specific aspects of the built or non‐built 


environment.  


6.9.1 Existing Conditions 
The Orange Route and Blue Route cross parts of Roseau, Beltrami (Orange Route only), Lake of 


the Woods, Koochiching, and Itasca counties. The communities in these counties are not 


marked by significant cultural differences. Within the U.S., they are part of a larger area that 


Colin Woodard (2012) has termed “Yankeedom”, and share general values with communities in 


the New England states. According to Woodard, these can be described as a middle‐class ethos, 


a general belief that government should be used for improving the lives of its citizens, and the 


exertion of local political control (2012). In the book, Our Patchwork Nation, authors Dante 


Chinni and James Gimpel used U.S. Census data to analyze the entire United States county by 


county and provide a list of 12 distinct types of communities that comprise the nation (2010). In 


Chinni and Gimpel’s analysis, three of the five counties crossed by the Route Alternatives (that 


is, Roseau, Lake of the Woods, and Koochiching counties) share traits characterized by the 


Empty Nest‐type communities, and the remaining two are characterized by either Boom Town 


(that is, Beltrami County) or Service Worker Center (that is, Itasca County) communities. 


Although there are major differences between these sectors, common traits (with the exception 


of Boom Town) include that they predominantly are populated by older, primarily white, 


mostly conservative people with incomes generally lower than the national average. 


Presumably, these communities will have shared cultural values. 


The Project is located in an area that was inhabited by numerous American Indian Tribes before 


Euro‐American settlement. Presently, the Anishinabe Tribe, which is the most prominent of 


these Tribes, is still residing in the area. The Anishinabe reside in several reservations within 


northern Minnesota. One of these federally recognized bands, the Red Lake Band of Chippewa, 


hold more than 840,000 acres of land, most of which is within two large contiguous areas 


around Upper and Lower Red Lake, but whose holdings also include hundreds of small parcels 


spread throughout Beltrami, Clearwater, Lake of the Woods, Koochiching, Roseau, Pennington, 


Marshall, Red Lake, and Polk counties. Another Anishinabe band, the Bois Forte Band of 


Chippewa, have three reservation parcels within St. Louis, Koochiching, and Itasca counties. 


Because the Anishinabe, and the Dakota people before them, once controlled all of the area, 
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their concerns and values are likely to be more consistent throughout both Route Alternatives. 


Although not all American Indian populations share the same values, American Indian 


communities, and the Red Lake Band of Chippewa in particular, generally value a respect for 


the natural environment and consideration of plants and animals that are embedded in 


traditional cultural and spiritual expressions and practices. In this area of the country, cultural 


values particularly are strong with respect to wild rice.  


This Project will involve a Presidential Permit; the federal government has a responsibility to 


consult with American Indian Tribes on a government‐to‐government basis. This consultation 


has not yet taken place, and no specific attempts have been made to identify opinions of Tribes 


that no longer reside in the area, but that may continue to have an interest in the Route 


Alternatives. Therefore, it is not known what specific cultural values they ascribe to the area 


and its resources, nor what the possible effects will be due to Project construction; these 


considerations are expected to be addressed as the Section 106 consultation process proceeds.  


Both the Orange Route and Blue Route pass through a small portion of the northwestern 


agricultural area of the state, represented by Roseau County, and areas that include more 


forested areas as one proceeds to the more southeasterly counties. Though not densely 


populated, northern Minnesota largely was settled by Protestant German and Scandinavian 


immigrants in the 19th century, and communities in the region may identify with those ethnic 


heritages. The communities in the more agricultural areas to the west appear to have cultural 


values that relate to the economic activities of agriculture, tourism, and manufacturing, while 


those to the east will relate to mining, tourism, and manufacturing. Common themes mentioned 


on the websites of regional cities and business communities stress hard work, optimism, and 


appreciation of the natural world. The major values within the region include pragmatism, 


appreciation and use of natural resources, individualism, political and social conservatism, 


community pride, and economic well‐being. Perusal of individual comments gathered by the 


Applicant from the Project’s website (that is, www.greatnortherntransmission.com), public 


meetings and email comments indicate that most comments were attempts to get clarification 


on Route Alternatives and additional information, but 13 percent of comments brought up 


concerns specifically relating to possible visual and environmental impacts, implying cultural 


values of visual aesthetics of the landscape and sustained environmental conditions. Another 


common concern of the public comments was with possible decreasing home or land values, 


something that would be an understandable concern for people living on fixed incomes. This 


would imply valuing a certain standard of living and quality of life.  


6.9.2 Direct and Indirect Effects  
The Applicant anticipates evaluating any effects on cultural values through continued 


engagement with the public as the Project moves forward through the environmental review 


process, and through careful compliance with the requirements of Section 106 of the National 


Historic Preservation Act, as discussed in Section 6.16. However, given that the communities 


within the Study Area are fairly homogenous, it would appear that neither Route Alternative 


will have a greater effect on cultural values. The following are some typical values and possible 


effects. 
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Pragmatism 


As stated above, there are few major differences in cultural values between the Orange Route 


and the Blue Route. The people living along the Route Alternatives tend to value pragmatism as 


seen by their concern for maintaining a certain standard of living. The Project’s public 


involvement survey data suggests that there is a general understanding of the need for the 


Project. However the local benefits of the Project, in the form of tax payments to county 


government, may not be perceived as a direct benefit. If there is no perceived direct benefit in 


better, more reliable energy to the communities, or if they sense it will inhibit their economic life 


in relation to tourism, agriculture, or decreasing land values, and inadequate compensation for 


use of their land, there could be adverse effects on the cultural values of pragmatism and 


quality of life. 


Natural Resource Appreciation and Use 


As indicated in other sections of this Application, the proposed Project will have direct effects 


on a number of natural resources to varying degrees, depending on the Route Alternative 


selected. Impacts on the visual aesthetics of the Study Area depend on the location of the Project 


in relation to observers and the immediate characteristics of the surrounding area. Visual 


impacts will be less pronounced in an area that has low visibility or in an area where there are 


many existing human‐made intrusions, such as existing roads, buildings, and utility lines.   


Traditional natural resource use activities such as hunting, fishing, wild rice harvesting, or 


berry picking, are indications of cultural values tied to self‐reliance and respect for tradition. 


Many of these activities are carried out with others, indicating a value for social interaction. If a 


community is hindered in completing these activities, it could degrade their sense of self‐


reliance and result in loss of traditional knowledge, skills, and techniques. Direct effects on 


natural resource use activities will depend on the requirements of the resource, the degree to 


which that activity will be inhibited, and the Route Alternative that is selected. The Project may 


have a positive effect in some cases. For example, opportunities for berry picking likely will 


increase because of the conversion of forest lands to grasslands and shrub lands within the 


Project ROW. Impacts on existing wild rice and riverine resources are not anticipated, as the 


proposed Project will span rivers and deep‐water wetlands. 


Game animal populations are not expected to be affected by the Project. The Project is not 


expected to have any negative impacts on hunting opportunities within the Study Area.  


No indirect effects on natural resource appreciation and use are anticipated. 


Individualism and Community Pride 


The values of individualism and community pride are tied to the overall quality of life 


experienced by the area’s residents. The basic elements of the community that are sources of 


community pride include a shared sense of the natural beauty of the area, access to the natural 


environment, and tourism. The Project will allow local residents to continue their overall 


individual economic and social activities, and access to the natural environment and tourism is 


not expected to be permanently and negatively affected by the Project. An impact on the sense 
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of beauty of the natural environment could occur in areas where the Route Alternative comes 


closest to occupied areas.  


The construction of a new transmission line within a community setting has the potential to 


impact the aesthetics of the area, although most of the Segment Options are hidden from 


normal view as the areas crossed by the Route Alternatives are rural and remote. There may be 


temporary disturbances to wildlife and vegetation during construction, but these impacts will 


diminish and will not be a hindrance to residents and tourists in the long term. The Route 


Alternatives do not cross any established recreation areas (for example, campgrounds and 


similarly developed facilities), but do cross or come close to state forests and recreational trails. 


The presence of new transmission lines will not hinder use of trails or forest areas for 


recreational purposes, and therefore should not keep tourists away. Outdoor recreational and 


tourism opportunities should continue to exist, and not affect community pride or individual 


economic or social opportunities. 


Overall, the Project is not expected to have lasting direct effects on the values of individualism 


and community pride. Likewise, no indirect effects on natural resource appreciation and use are 


anticipated. 


Economic Well‐being, Quality of Life, and Standard of Living 


As discussed in Section 6.8, the proposed Project will have a positive temporary direct affect on 


the local economy during construction. There should be no lasting negative impacts on 


economic activities related to hunting, fishing, hiking, snowmobiling, and other recreational 


activities where local businesses provide services to tourists for income. 


No indirect effects on economic well‐being, quality of life, and standard of living are 


anticipated.  


6.9.3 Mitigation  
The proposed Project will include vegetative restoration using native species, to the extent 


practicable. Water quality impacts that may affect wild rice are not anticipated and will be 


minimized through the installation and maintenance of best management practices (BMPs). 


Construction activities and timing will be announced through the Project website in an effort to 


minimize conflicts with local recreational activities. The Applicant expects to address issues as 


they might arise, using agreed‐upon methods as outlined in a Programmatic Agreement 


document as well as through the State and National Environmental Protection Act (NEPA) 


scoping process.   










