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1. SUMMARY AND CONCLUSIONS

1.1 INTRODUCTION

An electric utility company is required by law to obtain a Federal permit prior to the construc-
tion of a transmission line across an international border. The Economic Regulatory Administra-
tion (ERA) of the Department of Energy (DOE) is required to process the request to crass a
border and to prepare an environmental impact statement on the crossing since the granting of

a permit [Executive Order 10485, Part 32(A)(3)] is a Federal action. This section states that
"the Federal Commission Power shall have the power to attach to the issuance of the permit and
to exercise the rights granted thereunder such conditions as the public interest may, in its
judgement, require."

Sections 301 and 402(f) of the Public Law 95-91, the DOE Organization Act, (Effective Oct. 1,
1977) transferred legal authority to the Secretary of Energy from the Federal Power Commission.
On October 17, 1977 (Federal Register Vol. 42, No. 200) a number of utility applications which
were pending were transferred to the Secretary of Energy from the Federal Energy Regulatory
Commission. The DOE delegation order 02-044 gives authority to the Administrator of the ERA

to process the application for a permit to traverse an international border with a transmission
line and to ultimately grant the Federal permit required for the crossing.

A 500-kV transmission line is proposed by the Northern States Power Company (NSP) to provide

a transmission facility for the exchange of electrical energy between Canada and the United
States. The transmission facility would permit the sale of energy to the Northern States

Power Company and Minnesota Power and Light Company (MPL) during the summer peak-demand periods
and to the Manitoba Hydro-Electric Board during winter peak-demand periods. The capacity for
exchange would further insure the margin of reserve for NSP and the Manibota Hydro-Electric
Board.

The U. S. portion of the proposed 1ine will extend a distance of approximately 200 miles

(322 km) from the Forbes substation in St. Louis Co., Minnesota, to the U. S.-Canadian border
approximately 7.5 miles (12 km) west of Warroad in Roseau County. The line will traverse 114
miles (184 km) of state-owned land, 35 miles (56 km) of county-owned land, 44 miles (70 km) of
private land, 9 miles (14 km) of land owned by mining companies, and 0.9 mile (1.5 km) of
federal lands. The natural plant communities along the line consist mostly of spruce-fir,
aspen-birch and pine forests, various conifer-bog associations and shrub associations. The
1ine also traverses extensive areas of swamp forests and extensive bog areas of the glacial
Lake Agassiz.

1.2 CONSTRUCTION IMPACTS

The applicant will employ contractors to clear the right-of-way (ROW), erect towers and string
the conductors. Clearing will occur in wetlands (bog areas) mainly in winter when the ground
is frozen. Towers will be spaced at 0.25 mile (0.4 km) intervals and the minimum vertical
conductor clearance will be 35 feet (10.7 m) at a 200 °F conductor temperature. Erection of
650 guyed towers and conductor stringing in winter in bog areas will minimize impacts to soils
along the right-of-way. Some tower erection and conductor stringing may be required during
periods when the ground has thawed resulting in localized soil compaction and minor erosion.
The 150 free-standing towers will be used primarily in the drier agricultural areas. Where
feasible, the towers will be placed along fence rows between fields to avoid interference with
agricultural practices.

Vegetation screens will be Teft along the ROW at stream and highway crossings to reduce erosion
and visual impacts resulting from 1ine construction. No permanent adverse impacts tc aquatic
organisms inhabiting streams and wetlands along the ROW are expected from the proposed construc-
tion (see Sec. 4.4).

Terrestrial fauna will be most greatly affected by habitat losses from ROW clearing. Impacts
to wildlife will mostly be related to those species dependent on forest habitat. In areas
where low growing trees and shrubs occur and in agricultural areas only minimal clearing will
be necessary. Clearing for access roads will also result in losses of wildlife habitat.
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Some socioeconomic impacts may result from the inmigration of workers to construction areas.
Increasing demands will be placed on local housing, schools, medical facilities, and other
community services, particularly in portions of Networks III and IV. If the applicant decides
to allow construction contractors to establish work camps, other temporary impacts such as dam-
age to vegetation at the camp site, soil compaction, and noise effects on wildlife will occur.

1.3 OPERATIONAL IMPACTS

Once construction is completed the applicant will institute a vegetation management program for
the ROW. The use of herbicides will be in accord with State of Minnesota regulations. Selec-
tive cutting will be employed to remove some tall tree species and where the use of herbicides
is not appropriate. No adverse impacts to nontarget species are expected as a result of the
management program. The staff is of the opinion that the management program will enhance the
wildlife habitat quality of certain portions of the ROW. In some areas that are presently
covered by coniferous forest species low growing shrubs and deciduous successional species will
become established after clearing. The return to an earlier successional stage will attract
various wildlife species not presently inhabiting dense forests.

Operation of the 1ine will result in audible noise levels of 46 dBa at the edge of the ROW dur-
ing periods of foggy weather and rain storms; these conditions are conducive to the production
of maximum audible noise. The noise level is not expected to adversely impact residents 1iving
adjacent to the ROW but may be somewhat annoying to persons walking along the line. Electric
field effects, induced voltage effects, and ozone production are not expected to adversely
affect men and other biota. Some radio and TV interference may be noticed at residences along
the corridor. The applicant, however, has committed to evaluating complaints on TV interference
and providing nearby residents with appropriate mitigation in the case of TV interference.

1.4 OVERALL FINDINGS

The staff concludes that construction and operation of the proposed 500-kV transmission line is
environmentally acceptable. The benefits to be gained by NSP and MPL in purchasing electrical
power from an existing power supplier (Manitoba Hydro-Electric Board) are far less damaging to
the environment than the construction of a new electrical power facility in Minnesota to supply
added reserve capacity during peak periods. The project also benefits Canada in that power can
be purchased from the applicant during the winter peak-demand periods and thus not require new
generating facilities.

The staff believes that the applicant's proposed construction and operational practices have
been carefully planned to minimize environmental impacts. The staff is of the opinion that
adequate planning by the applicant and agencies such as the Minnesota Environmental Quality
Council, the Minnesota Department of MNatural Resources, and a Technical Routing Review Committee
has resulted in the selection of a proposed route which will have limited adverse environmental
effects on the general populace in the affected area.

Details concerning the construction and operation of the Canadian portion of the proposed
transmission 1ine to enable electrical energy exchanges between Manitoba Hydro and NSP are not
incorporated in this document. However, a summary of the Manitoba Hydro environmental assess-
ment and related certification processes is presented in Appendix B.




2. THE PROPQOSED PROJECT

2.1 OBJECTIVES

A 500-kV transmission 1line is proposed to provide a high-capacity transmission network of mutual
benefit to the Northern States Power Company (NSP), hereafter referred to as the applicant, to
the Minnesota Power and Light Company (MPL) and to the Manitoba Hydro-Electric Board (MH). The
new transmission facility would permit the sale of electrical energy to Manitoba Hydro during
winter peak-demand periods and the sale of energy to NSP and MPL during summer peak-demand
periods. In addition, the capacity for exchange would further insure the margin of energy
reserve NSP is required to maintain as a member of the Mid-Continent Area Power Pool (see Sec.
8.1) (ER and Ref. 1).

Manitoba Hydro's electric system receives power from hydroelectric generators. The company will
normally have a sunmertime surplus of water which can be used to generate additional energy,
given an accessible market. The electrical generating facilities in Minnesota are predominantly
nuclear and fossil-fueled.

2.2 GENERAL DESCRIPTION

The proposed project consists of the construction and operation of a 500-kV single circuit
transmission line traveling northwest from a substation near Forbes, Minnesota, to a point on
the US-Canadian border, approximately 7.5 miles (12 km) west of Warroad, Minnesota. The pro-
posed route is described in Section 2.4.1 and the affected environment along the route in
Section 3.

2.3 FEDERAL REQUIREMENTS

A Presidential Permit is required to construct, operate, maintain and connect facili<ies for the
transmission of electrical energy at the boundary between the United States and Canada [Executive
Order No. 10485, Part 32 of the regulations of the US Department of Energy (DOE), Economic
Regulatory Administration) (ERA)]. Consequently ERA is required by law to prepare an environ-
mental impact statement for the project. Although the border crossing is the only portion of

the project requiring a federal permit, the entire transmission route from Forbes to the border
is addressed in this document since a border interconnect with the Manitoba transmission line
would not be needed in the absence of a 500-kV transmission Tine in Minnesota.

A Section 10 river crossing permit is required from the U.S. Army Corps of Engineers for the
crossing of the Big Fork River. A 404 permit from the U.S. Army Corps of Engineers will be
required if fill is used to construct access roads in wetlands adjacent to navigable streams.
Before issuing permits under section 404 the Corps of Engineers must receive certification from
the state under Section 401 of the Clean Water Act.

An order must be secured from the ERA pursuant to Section 202(e) of Part II of the Federal Power
Act (49 stat. 849, 16 U.S.C. 824 a(e)) for the transmission of electrical energy from the United
States; however, a State, a political subdivision of a State, or a public agency or officer is
exempt from the requirements of Part II by virtue of Section 201(f) thereof (49 Stat. 848, 16
U.S.C. 824(f)).2 Before it will issue an export order, the ERA must find that the proposed
exportation will not impair the sufficiency of electric supply within the United States and will
not impede or tend to impede the coordination in the public interest of facilities subject to
DOE jurisdiction. Electric energy may be transmitted from a foreign country to the United
States without Federal authorization.?

2.4 THE PROPOSED TRANSMISSION LINE
2.4.1 Proposed Route
2.4.1.1 Route Selection Process

The goals of route selection are to minimize impacts on biota, landscape features, structures,
and pre-existing activities, while successfully accomplishing the task. A detailed description
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of classes of environmental concerns regarding route selection are described in Table 3.1-1 of
the applicant's Environmental Report.

The first action by the applicant was to identify potential impacts by making an extensive
inventory of environmental and cultural features for the entire northern Minnesota study area.
Data gathering was based on criteria established by the State of Minnesota's Power Plant Siting
Act, (ER, App. C) as well as by recommendations of the Technical Routing Review Committee (TRRC),
an ad hoc committee of knowledgeable individuals not affiliated with NSP (ER, Table 3.1-2). The
criteria essentially require that the transmission Tine should minimally impact the natural and
artificial environmental features and uses that are to be affected by the construction of the
power Tline.

The TRRC worked with representatives of NSP to develop the 1ist of data to be used in studying
routes (ER, Table 3.1-3).

The type of environmental information included in the composite constraint map fell into three
broad categories:

Unique Habitat (such as sandhill crane nesting areas, bald eagle nests, waterfowl concen-
tration areas, etc.)

Unique vegetation (such as virgin prairie, stands of virgin pine)

Scientific and natural areas (areas either listed in the state scientific and natural area
program or areas identified by organizations such as the Nature Conservancy as being of
scientific interest).

To facilitate the processing of information, data were gathered and computerized for each 40-

acre (16-ha) parcel of the study area. A11 man-made and natural features (e.g., streams, ditches,
urban areas, highways, recreational areas, etc.) found in each parcel were listed; miles of

route through the parcel and an importance factor assigned to each item were used to weight the
judgement (ER, Table 3.1-3). Al11 information was then submitted to computer analysis.

The TRRC then recommended that the highest constraint classes that had conspicuously adverse
long- and short-term effects on the environment or transmission line design or economics be
combined to form a composite constraint map (ER, Figs. 3.3-6 and 3.3-6a). NSP then developed a
network of 1links and nodes incorporating the following requirements:

1. A1l links in the network must avoid major constraint areas on the composite
map wherever possible.

2. Access required for construction and maintenance must be available.

3. From land-use and environmental standpoints, discrete alternative routes
must exist within the network. In other words, the network must supply
decision makers with clear alternatives in choosing the proper balance of
impacts on the land.

The weighted constraints or impacts along each of the possible routes were accumulated to create
an environmental index for each of the major concerns. In this manner the identified routes
were compared and the relative impacts (summarized in Chap. 4, ER) were determined.

As part of Minnesota's regulatory process a committee of citizens from northern Minnesota was
established to review the routing alternatives and make a routing recommendation to the Minnesota
Environmental Quality Council (EQC). The committee met regularly for four months, studied the
routing network, made a few adjustments, and ultimately decided on a route for recommendation to
the EQC.

Finally, twelve public hearings were held for the purpose of receiving information and opinion
from the applicant, the citizens' committee, all interested state agencies, and the public
regarding the routing of the 500-kV transmission 1line.

After seven months of study the Minnesota Environmental Quality Council met to decide the best
route for the 500-kV transmission line. The designated route was chosen based on the application,
the state's environmental impact statement, the data, including aerial photography, the recom-
mendation of the citizens' committee, and findings of an independent hearing examiner.

2.4.1.2 The Designated Route

The route designated by Minnesota Environmental Quality Council is approximately 200 miles
(320 km) long and extends from the Forbes substation southeast of Hibbing to the International
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rig. 2.1. Designated Route of the Proposed 500-kV Transmission Line.

border west of Warroad (Fig. 2.1). Throughout both the descriptive and impact sections of this
statement the route will be addressed in terms of the four networks shown in Figure 2.1.

Network 1 is 45 miles (75 km) long. The route leaves the Forbes substation to the west, paral-
leling two 115-kV transmission lines for one mile, turns southwest for approximately two and
one quarter miles to the SE% of Section 4, T56N, R19W, then turns north, crosses County Highway
#16, and parallels an existing 230-kV transmission 1ine for approximately five miles (8 km?
Then the 1ine travels west, southwest for three miles to the intersection of Highway #5 and
County Road #451, then northwest for one mile and a quarter to just southwest of Six Mile Lake.
From here the 1ine traves west northwest for approximately four miles to cross Minnesota State
Highway #169 and turns north paralleling #169 and then to parallel Highway #5 northwest approx-
imately three miles to the center of Section 19, T58N, R20W. From this point the 1ine runs
north northwest for three and one half miles to intersect the existing 230-kV line.

The designated route again parallels an existing 230-kV transmission line to a point three
miles (4.8 km) southeast of Mirror Lake in Itasca County, where Network 2 begins. This area is
forested with a few small open bogs. Network 2 is 86 miles (138 km) long. The 500-kV Tine
will then continue to the northwest through boggy country. Part of the route is through the
boglands of Pine Island State Forest for 17 miles (27 km) and again turns to the northwest
across an area of roadless bog. Network 3 is 34 miles (55 km) long. It proceeds northwest
through Lake of the Woods County, across a mixed landscape of aspen forest, wet lowland bogs, a
few aspen meadows, and through the Beltrami Island State Forest.
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Network 4 is approximately 34 miles (55 km) long. It starts in the Beltrami Island State Forest
and runs west to a point ten miles southwest of Warrroad. From this point the line runs northwest
for four and one half miles then runs directly north to a point two and one half miles south of
the International Border. From this point the 1ine runs northwest approximately five and one

half miles to the International Border. The designated International Border crossing is approxi-
mately 7% miles (12 km) west of where U.S. 313 ends at a port of entry.

2.4.2 Design Parametérs

Design Summary

1) Voltage Level
a) Nominal operating: 500 kV ac

b) Maximum operating: 550 kV ac
2) Conductor: Three-conductor bundle of "BUNTING"
1192.5 kcmil ACSR 45/7
(1.302-inch diameter) (3.3 cm) per phase.
3) Structures
a) Self-supporting steel structures
b) Guyed aluminum structures
4) Ground Clearance: 35 feet (11 m) minimum at 200°F (93°C)

conductor temperature. [NESC requirement for a 500kV line is 31 ft
(9.4 m) minimum at 200°F (93°C).]

5) Right-of-Way

a) 160 feet (48.8 m) when adjacent to an existing 230-kV right-of-way.
b) 200 feet (61 m) wide when on a new, independent right-of-way.

6) Length: 200 miles (320 km) (approximately).

2.4.2.1 Tower Design

The 500-kV structures will be of two different structural configurations. The first type will
be a self-supporting steel lattice structure, shown in Figure 2.2. The steel lattice structure
will be four-legged, and will require no external means of support. The second type will be a
guyed aluminum lattice structure, shown in Figure 2.3. The guyed aluminum structure will have a
single vertical column and will require four guy wires and earth anchors to obtain the same
structural stability as the steel lattice structure.

A11 structures in the 500-kV 1ine will be designed to meet the strength requirements for the
Heavy Loading District, as designed by the National Electrical Safety Code (NESC). In addition,
the following loadings in excess of NESC requirements will be incorporated in the structure
designs:

an 80 mile-per-hour (35.8 m/s) ground-level wind on the bare
cables and structure

a longitudinal load resulting from one broken conductor, or
one-inch (2.54 cm) differential ice loading on one three-conductor
bundle

a longitudinal load resulting from one-inch differential ice
loading on either of the shield wires

a vertical Toad resulting from one-inch radial ice on all
conductors and shield wires with no wind.

For each structure type, a series of angle and dead end structure designs will be prepared in
addition to the tangent design. The loadings for these structure designs will be in accordance
with NESC requirements, which call for a 4 psf (40-mph) (17.9-m/s) wind on the structures and
conductors with a one-half inch (1.27-cm) coating of radial ice. In addition, the angle structures
must be designed to withstand the loads resulting from the transverse component of the tension

of the conductors and shield wires due to change in direction of the line. The dead end structures
must be designed for both of the loading conditions for angle structures, plus the loads resulting
from the in-line tension of the conductors and shield wires.




VARIES VARIES

Fig. 2.2. Self-Supporting Steel Structure.




" VARIES

Fig. 2.3. Guyed Aluminum Structure.
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The basic foundation for the self-supporting structure will be reinforced concrete drilled

shafts shown in Figure 2.4. This foundation consists of an augered hole filled with concrete
reinforced with steel, with a stub angle installed for attachment of the structure. The diameter
and depth of the drilled shafts will vary, depending upon soil conditions at the structure
locations. Alternate towers (Fig. 2.3) and foundation types (Fig. 2.5) will be utilized at
major angle points and at structure locations that exhibit poor soil conditions.

The foundation for the guyed aluminum structures will be either a "foundation anchor" shown in
Figure 2.5 or a "pedestal grillage" shown in Figure 2.6. The foundation anchor will consist of
a tripod arrangement of large helix screw anchors with steel pipe extensions. A fabricated
steel assembly will connect the three steel pipes at the ground line to support the structure
base. This will be the main foundation type. However, in upland areas of extremely dense
granular soil or soils with scattered boulders a fabricated pedestal grillage will be utilized
to facilitate construction. The pedestal grillage will consist of fabricated rooled steel
shapes such as angles, channels, etc. The grillage will be assembled similarly to aluminum
towers and delivered to the structure site. A backhoe will then excavate a hole for placement
of the grillage. The amount of excavation will vary with the soil conditions from 20-40 cubic
yards of material. The grillage will then be placed and the excavated soil retamped in the
excavation as backfill. Four guy anchors will be required at each structure location. In
soils that screw anchors can be installed, the installations will involve no excavation. Where
screw anchors cannot be installed, a fabricated "plate anchor" will be installed. The "plate
anchors" will require excavations and backfilling procedures similar to the pedestal grillages.

2.4.2.2 Conductor Design

Each of the three phases of the 500-kV line will consist of a triangular, three-conductor
bundle with 18-inch (46 cm) spacing, as shown in Figure 2.7. The conductor for the 500-kV
portion of the EHV transmission 1line will be 1,192,500-circular-mil aluminum conductor steel-
reinforced (ACSR) with seven steel core strands and 45 outer aluminum strands. The conductor
has an overall diameter of 1.302 inches (3.3 cm).

Two shield wires will be installed on the structures to provide protection from lightning

strokes to the conductors. The shield wires will consist of extra-high strength steel; each
wire will be 7/16-inch (1.1 cm) in diameter. The phase-to-ground clearance is 12.5 feet (3.8 m),
whereas the NESC requirement for 550-kV (10% overvoltage) is 11 feet (3.4 m) (Figs. 2.2 and

2.3).

2.4.2.3 Line Design

The 1ine design of the 500-kV line includes the selection of structure type and structure
locations, determination of structure heights and preparation of construction drawings.

The selection of tower structure types will be based on the predominant land use in the area
traversed by the line. In general the guyed aluminum structure will not be used in areas of
intense agricultural activity. In these areas the self-supporting steel structures will be
utilized. The selection of structure types will be made on a general basis for a major section
of Tine. Structure types will generally not be mixed within a section of line.

A minimum clearance of 35 feet (11 m) between the ground and conductors at 200°F (93°C) conductor
temperature will be maintained in the design of the line. Distances between structures will
range from 1200 to 1400 feet (366-427 m) due to physical constraints and topography, with one-
quarter mile (400-m) spans being a desired average. In flat terrain without physical con-
straints, a 1320-foot (400-m) span would result in an overall structure height for the self-
supporting steel structure and guyed aluminum structure of 125 feet (38.1 m) and 150 feet (45.7
m), respectively. Structure heights throughout the line will vary, depending upon topography

and other constraints.

2.4.2.4 Right-of-Way Requirements

Two different right-of-way (ROW) requirements exist on the designated route. In the area where
the existing 230-kV transmission Tine can be paralleled, right-of-way requirements are reduced
by right-of-way sharing. One hundred and sixty feet (48.8 m) of additional right-of-way would
be required adjacent to the existing 130-foot (39.6-m) right-of-way. In areas where right-of-
way sharing is not possible 200 feet (61 m) of right-of-way will be required.
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2.4.2.5 Substation Accommodations

No switchyard or substation sites will be developed specifically for the proposed project.
Within the United States, interchanges of electrical energy between the applicant and Manitoba
Hydro will be affected at the Forbes, Minnesota, substation, which is owned solely by the
Minnesota Power and Light Company (MP&L).3

Until recently, a 230-kV substation at Forbes has been MP&L's major bulk transmission transfer
point for supplying energy to the eastern half of the Minnesota Iron Range. However, in view of
contemporary and projected future increases in energy requirements in the service area, MP&L
filed an application with the State of Minnesota for a construction permit (MEQB Docket No. MP&L
TR-1A, Revised Jan. 1977) that included a request to expand the Forbes substation (ER Supp.

Resp. to Q. 31). The expansion was designed and constructed to accommodate six 500-kV exits for
transmission lines and transformation.3 While MP&L will continue to own the entire site, certain
electrical equipment associated with the applicant's Forbes-to-International Border line will be
installed within the substation. The principal equipment items include two 500/230-kV trans-
formers, one 505-kV circuit breaker, and six shunt reactors.

2.5 CONSTRUCTION OF THE LINE

2.5.1 Right-of-Way Clearing

Clearing of the right-of-way is necessary to provide required clearances from the conductor, to
eliminate possible hazards to the line from falling trees, as well as to facilitate construction
operations.
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The width of the right-of-way to be cleared for the project will vary with the 1ine voltage and
the opportunities for right-of-way sharing. On the 500-kV line where a 200-foot right-of-way is
required, 180 feet (55 m) will be cleared. Where the line parallels the existing 230-kV Tine a
160-foot (49 m) right-of-way and 150-foot (46 m) clearing are required.

In general, the right-of-way will be clear-cut to the widths mentioned above. Tall or dangerous
trees outside the cleared right-of-way which present a potential hazard to the line will also be
removed, i.e., trees over 60 feet (18 m) high which lean towards the power lines or which appear
to be diseased will be removed.

Where the right-of-way goes through areas of low-growing brush, deep ravines, muskeg swamps and
black spruce bogs, the right-of-way clearing will normally be reduced in width to approximately
the center one-third.

In some areas, such as at major road and stream crossings, selective cutting will be used.

These areas will be designated by the company and selective cutting requirements made part of
clearing contracts. Appendix B, ER, describes the specifications for right-of-way clearing that
will be followed.

A11 towers will be grounded so as to achieve a maximum resistance of 20 ohms.

Steel towers will be grounded by attachment of one 6/0 copper wire to each of the four legs and
attaching these wires to a driven ground rod. In areas of boulders or high bedrock, a system of
counterpoise, consisting of copper wires buried 18 inches below the surface of the ground in a
radiating pattern from the tower to & length required to achieve the desired resistance level,
will be used.

Aluminum towers will be grounded by bonding the aluminum structure to the steel grillages and
screw anchor foundations with a 6/0 copper wire. Due to the amount of metal involved in the
screw anchors no additional ground rods will be required.“

2.5.1.1 Seasonal Aspects of Vegetation Clearing and Line Construction

Clearing will be carried on throughout the year in order to meet the deadlines. Shrub and
forested areas scheduled for winter clearance (Fig. 2.8) will be cleared as soon as the ground
has frozen enough to support the weight of heavy equipment. The figure also depicts a seasonal
schedule for construction in var~ious segments of the line.

2.5.1.2 Clearing Methods

A11 trees and brush shall be cut with a saw or other device to eliminate pointed spikes. No
stumps or stubble shall be left standing higher than three inches (7.6 cm) above ground for
trees with trunk diameters of 12 inches (30 cm) and under and six inches (15 cm) above ground
for trees with trunk diameters of 12 inches and over. (Stump height measured on high side of
sloping terrain).

Clearing will be permitted by mechanical operation unless otherwise specified. Generally,
clearing by mechanical operation will be limited to areas which have a slope of 15 degrees or
less.

After any mechanical operation the contractor shall, as nearly as possible, restore the natural
contour existing prior to the start of work.

2.5.1.3 Disposal of Cleared Vegetation

As specified by the company, all trees, brush and other debris shall be disposed of in accordance
with the procedures outlined in Appendix A, ER. Under no circumstances will windrowing be per-
mitted on or off the right-of-way. The following practices will be carried out in the disposal
of cleared vegetation:

1) Slash to be burned shall be piled within the cleared areas such that damage to
adjacent trees or other vegetation will not occur.

2) Slash will be lopped, chipped and scattered in the appropriate areas.

3) In some swamp areas, slash will be placed perpendicular to the right-of-way and packed
down to a maximum height of 30 inches (76 cm).
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Fig. 2.8. Seasonal Schedule for Right-of-Way Clearing and Construction of the
Proposed Transmission Line.

4) A11 merchantable timber will be placed along the edge of the right-of-way, trimmed
flush to the trunk, and piled neatly in lengths as specified by the company.

5) USEPA-Minnesota approved herbicides will be applied to the stumps and the root collar
area.

2.5.2 Access Roads and Bridges

2.5.2.1 Access Roads

In areas where selective cutting is to be accomplished, access roads will be laid out at an

angle to avoid a vista down the right-of-way. ATl access roads will be routed to reduce destruc-
tion of desirable plants and damage to cultivated fields. Cross-drainage will be provided and
monthly aerial observations will be made to determine its adequacy.

2.5.2.2 Bridges

The Minnesota Environmental Quality Council (EQC) requires that existing bridge crossings are to
be used to the extent possible for Tine and construction equipment crossings, holding fording to
a minimum.> Construction of bridges across streams and bog areas will, to the extent possible,
be carried out in the winter. Snow bridges will be used to cross many streams, but Bailey
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bridges and culverts will be used where necessary. Erosion control measures will be used. A
detailed description of bridging techniques and erosion control measures is given in Section
4.4.1.3.

2.5.3 Tower Installation

2.5.3.1 Tower Foundation System

Following the clearing of the right-of-way, the foundations for the strucutres will be installed.
The foundations for the steel lattice towers will be reinforced concrete drilled shafts.
Foundations for the guyed aluminum towers will be either foundation anchors or pedestal grillages.

The reinforced concrete drilled shafts will be dug using a truck or crane-mounted drilling rig
capable of augering holes three to eight feet (0.9-2.4 m) in diameter. During the drilling, the
hole will be kept open by means of either temporary steel casing or a bentonite slurry. When
the hole has been drilled to design depth, the reinforcing steel will be placed, and ready-mix
trucks will deliver concrete to the site for placement. The 15 to 40 cubic yards (11-30 m3) of
soil excavated for each structure site will be leveled evenly around the site or, if necessary,
hauled away for disposal.

The foundation anchors for the guyed aluminum structures will require no excavation or placement
of concrete, which greatly reduces the amount of equipment required for installation. The
foundation anchors will be installed by use of a rubber-tired or track-mounted vehicle equipped
with a hydraulic operated rotary motor. The pipe portion of the foundation anchors will be
installed in 10-foot (3-m) Tengths to the depths required to develop a specified torque.

The pedestal grillages and plate anchors will be assembled and delivered to the structure sites
for installation. These foundations will be installed by excavating the necessary soils with a
rubber-tired or track-mounted backhoe. The foundations will then be placed in the excavation
and the excavation backfilled using the excavated material.

2.5.3.2 Tower Erection Procedure

Erection of the assembled aluminum structures will be accomplished by the use of a helicopter

that will 1ift the assembled tower in a sling and fly the structure to the site of erection.

The helicopter will hover over the site as a member of the ground crew directs the pilot in

settling the base of the structure on the foundation. The four guy wires will then be temporarily
tied off to the guy anchors, allowing the helicopter pilot to release the structure by activating

an electrically operated mechanism in the sling. The helicopter will then return to the marshalling
yard to pick up another structure while the ground crew moves to the next site. Another crew

will then follow to plumb the structure and make the permanent guy wire attachments to the

anchors. Transportation of the crews to the structure sites will be accomplished by truck, all-
terrain vehicle, or if necessary, by helicopter.

The 500-kV steel Tattice structures will be hauled to the structure sites unassembled. An
approximately 150-foot square area adjacent to the foundation will be required to assemble the
structure. If the site is uneven, some temporary grading may be necessary. The assembly crews
will consist of eight to ten men and a 15- to 30-ton mobile crane. Assembly of each structure
will require an average of two to three days. After the structure has been assembled on the
ground, the assembly crew will move to the next site and the erection crew will follow to erect
the structure on the foundation. The erection crews will consist of eight to ten men with a
rubber-tired or track-mounted 75- to 90-ton crane. Depending upon access to the sites, two to
four structures per day can be erected by one crew.

2.5.4 Conductor Stringing

The stringing and sagging of the shield wires and conductors is a multifaceted activity.
During a stringing operation 40 to 50 men and a large amount of specialized equipment will be
required. A normal stringing operation will entail stringing two to four miles of Tine in one
set-up of equipment, and will require one to three weeks to complete.

Prior to the stringing operation, stringing dollies, which are neoprene lined sheaves, must be
hung on each structure along with the required insulator assemblies. During this same period,
"guard poles" (temporary structures consisting of two wooden poles with a crossarm between them)
are placed at all locations where the transmission line crosses roads, railroads or existing
overhead facilities. Lead lines of polypropylene rope are then installed between the structures
in the section to be strung and are placed in the stringing dollies. At one end of the opera-
tion, the tugger, mounted on a truck or semitrailer, is moved into position. The tugger consists




2-15

of a series of motor-driven drums and reels that pull the conductors into position. At the
other end of the set-up, the tensioner, also mounted on a truck or semitrailer, is moved into
position along with the conductor trailers, reel strands and reels of conductor. The tensioner
consists of two motor-driven wheels per conductor that provide braking action during the string-
ing operation to prevent the conductor from touching the ground, and to facilitate pulling the
conductor up to proper sag.

Before the conductors are strung, steel cables and shield wires kre attached to the polypropy-
lene lead lines and the tugger reels up the lead Tine pulling the steel cable and shield wires
into position. Temporary anchors are used to secure them until the set-up is completed. The
conductors are then strung, one phase at a time, which results in either two or three conductors
being strung in one operation. When all conductors and shield wires have been pulled into
position, they are pulled up to the proper sag and final attachments are made at each structure.

The construction activities discussed will be performed sequentially. It will take many months

to complete all construction activities in any one section of line. Activities will not be
continuous but will occur periodically as different crews move from site to site.

2.5.5 Environmental Controls and Impact Mitigation Measures

Where the entire width of the right-of-way traverses vegetation types such as Tow growing
brush, muskeg swamps or black spruce bogs, or when the right-of-way crosdes a deep valley or
ravine, the clearing shall be reduced in width to approximately the center one-third of the
right-of-way. Also, where selective cutting may be beneficial, this type of clearing will be
accomplished as designated by the company. In areas where the company has purchased timber
rights, efforts shall be made to salvage as much merchantable wood as possible, provided it is
economically feasible.

2.5.5.1 Timing of Clearing

Most ROW clearings of bog areas will begin after the ground has frozen and will be carried on
as long as the hard freeze lasts. In other areas clearing will be carried on throughout the
year. (Fig. 2.8).

2.5.5.2 Selective Clearing

Selective cutting will be performed in areas of high public exposure, including interstate and
U.S. highways, heavily traveled state and county roads, streams and lakes, and other environ-
mentally sensitive areas, such that a natural vegetative screen remains. Trees and shrubs
designated as screens shall be marked or otherwise noted by the applicant prior to commencement
of clearing.

If natural vegetation is such that a screen cannot be left and suitable natural revegetation
does not occur within two years following clearing, planting of native types of shrubs and Tow
and/or slow growing trees to provide adequate screening shall be considered by the applicant.
A 1ist of native plant species which should be selected for these areas is shown in the ER,
Table 1, Appendix A.

2.5.5.3 Debris Removal

Clean-up and restoration of the right-of-way will be the final activity and will entail moving
excess materials and general construction debris as well as repairing damages done to the
right-of-way. Damage settlements will then be secured from the individual property owners.
Detailed state requirements regarding ROW clearing and debris removal are included in State of
Minnesota Environmental Quality Council Findings of Fact and Construction Permit.>

2.5.5.4 Erosion Control

Where the ground surface is severely disturbed, "seeding with a mixture of grasses and clover
shall be considered" (ER, App. A, p. A-9).

To minimize impacts where aquatic systems and surface hydrology are concerned, necessary fording
operations will be coordinated with the Tocal Minnesota Department of Natural Resources (MDNR)
managers and their recommendations will be followed. Where the situation dictates, seeding of
desirable grass-clover mixtures on both sides of a water crossing will be accomplished.
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Surface runoff will be controlled by selective cutting within an appropriate distance from the
water's edge. In employing selective cutting, as much riparian vegetation will be left as
possible.

2.6 OPERATION AND MAINTENANCE OF THE LINE

2.6.1 Operational Characteristics

The following discussion is 1imited to operational characteristics that influence the environ-
ment or the use of the area within and adjacent to the transmission Tine right-of-way (ROW).
Engineering aspects of operation will be treated only as necessary to the discussion.

2.6.1.1 Corona Phenomena

Corona entails localized electrical discharge when the electric field at the energized conductor
surface exceeds the dielectric of the surrounding air. The occurrence of corona results in

energy loss. Transmission lines are designed such that corona discharges are generally negligible
during fair weather. Discharges are enhanced by imperfections in conductor surfaces, airborne
dust, rainfall, and water droplets that accumulate on conductors during foul weather. The

notable effects associated with corona discharge are described in the following sections.

Audible Noise

The general audible noise levels associated with overhead transmission 1lines are highest during
heavy rainfall. However, since the sound of raindrop splash contributes to high ambient noise
levels and thereby masks the sound produced by the line, the crackling (hissing) and low fre-
quency humming sounds associated with high voltage transmission are more discernible immediately
following rainfall or during foggy weather. Wet-conductor noise levels generated by standard
design EOO-kV transmission lines are primarily sources of annoyance rather than an environmental
hazard.

According to the applicant, the nominal and maximum operational levels of the proposed transmis-
sion 1ine will be at 500 and 550 kV (alternating current) respectively. Design standards are
such that nominal operation will result in noise levels of about 49 dB (wet-conductor conditions)
at the centerline, and 46 dB at the edges of the transmission line ROW. Corresponding values

for maximum transmission voltage are about 56 and 53 dB, respectively. Such sound levels are
comparable to, or intermediate between those of a typical business office and the 1iving room of
a suburban home. Since corona discharge is negligible during fair weather, audible noise levels
will be correspondingly low. However, the applicant is required to comply with Minnesota Noise
Standards (NPC-2),5 which are based on "Noise Area Classification" ratings and provide for
differentiating between daytime and nighttime noise levels.”

Radio Interference

The electromagnetic fields generated by corona discharges are potential sources of "radio noise,
a general term that refers to any adverse disturbance within the radio-frequency band which
ranges from 3 kilohertz (kHz) to 30,000 megahertz (MHz). The radio noise that degrades radio
reception is referred to as radio interference (RI).8 The effects of corona-induced noise are
primarily limited to the 0.5 to 1.5 MHz frequency band; thus the RI effects on AM broadcast
signals are relatively severe while short wave and FM signals, operative at higher frequencies
(88 to 108 MHz), are not generally affected.®

Tennessee Valley Authority personnel, using quasi-peak detectors to measure noise near the 1.0-
MHz frequency, have reported an average reading of 40 dB (above 1.0 pV/m, hereafter inferred) at
a 50-foot lateral distance from a point directly beneath the outer phase of 500-kV lines.!0 The
range of readings during fair weather was about 30 to 47 dB. Typical RI levels at 300 or more
feet from the lines were about 20 dB, approximately ambient background noise levels. Reported
RI levels for 550-kV single-circuit base-case geometries [1.19-inch-diameter subconductors (3)]
are about 74 and 70 dB (at 50-foot lateral distance from the outside conductor) for heavy rain
and wet-conductor conditions, respectively.® Byron has reported the expected EHV transmission-
noise levels in the 88 to 108 MHz FM band are 18 to 24 dB at the edge of the transmission ROW
during foul weather, levels essentially indistinguishable from ambient background noise.!!

Television Interference

Corona-induced radio noise that degrades television broadcast signals is referred to as television
interference (TVI) Three frequency bands are used for television broadcasting--the 54-88 MHz
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band (VHF Channels 2-6), the 174-216 MHz band (VHF Channels 7-13), and the 470-890 MHz band (UHF
Channels 14-83).1! Since TVI decreases with increasing frequency, operational characteristics
of the proposed 500-kV Tline will be variable with respect to the generation of TVI, Channels 2
through 6 being most sensitive to corona discharge.

Barthold et al. state that theoretical methods for predicting TVI are not currently available
(1976) .2 However, the known relationships between frequency and RI can be used as a basis for
estimating TVI. For 500-kV lines of single-circuit, base-case geometry with three 1.19-inch-
diameter subconductors, the estimated TVI is about 74 dB for the 83-MHz frequency (Channel 6).
The reading is applicable during heavy rainfall (worst case) at a 50-foot lateral distance from
the outside phase.8 A comparable TVI for the 54-60 MHz (Channel 2) band is about 79 dB. In
view of the relationship between TVI and RI, the former may be expected to decrease with in-
creasing lateral distance from the line similar to that for RI previously noted.

Gaseous Effluents

Theoretically, the occurrence of corona discharge results in production of gaseous effluents
including ozone and oxides of nitrogen. However, various laboratory studies indicate that
outdoor transmission lines are extremely inefficient as generators of gaseous effluents and that
the probability of measuring incremental ground-level concentrations is essentially zero.!l!
Results of extensive field measurements involving 750-kV transmission lines are consistent with
the laboratory studies, as are the conclusions derived from the New York Public Service Com-
mission Hearings (Cases 26529 and 26559).12 Thus the production of gaseous emissions resulting
from corona discharge is not considered a significant operational characteristic of the proposed
500-kV transmission line.

Related Conductor Surface Discharge

In addition to corona, discharge from energized conductors may result from poor connections and
loose or defective hardware. Such "gap-type" or "sparking" discharge contributes to the afore-
mentioned effects resulting from the occurrence of corona. The conditions whereby corona discharge
is enhanced also contribute to increased sparking discharge. However, sparking discharge can be
minimized by normal Tine maintenance methods, thus reducing transmission energy losses.

2.6.1.2 Conduction Potential

When energized, the conduction current of the proposed 1ine will vary with the desired opera-
tional level of the system, but whenever the lines are energized natural or inadvertent fault
currents may occur.

Direct Contact

The minimum clearance between conductor lines and ground surface will be 35 feet (11 m) at 200°F

(93°C). Thus the probability of a grounded conductive object coming into direct contact with an
energized line and creating a ground fault current is relatively remote.

Ground Potential

If uncontrolled, line-to-ground fault conditions result in the development of strong ground
currents with corresponding voltage potentials. However, the proposed system employs high-speed
relay mechanisms to remove faulted circuits from service (ER, Sec. 2.1.2.2).

2.6.1.3 Induction Potential
Energized overhead transmission lines cause three primary electromagnetic fields: both vertical

and horizontal electric fields and a general magnetic field. Thus both electrostatic and electro-
magnetic induction potentials occur (see Sec. 4.4.2.2).

Electrostatic tields

Electrostatic induction is a function of voltage gradient that decreases rapidly with increasing
distance from the energized conductors. Thus any conductive object located within the trans-
mission ROW may become charged (induced voltage) depending upon the size of the object, proximity
to the phase conductor, and the degree to which the object is insulated from the ground. Contact
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between the charged object and the ground results in "short-circuit currents" (ER, Sec. 2.1.2.4).
The proposed 1ine will be designed such that the short-circuit current will not exceed 3.5
milliamperes when the largest anticipated kind of agricultural equipment is located within or
near the portion of the ROW where ground-to-conductor clearance is minimal.13 The National
Electrical Safety Code standard for comparable conditions is five milliamperes.l* The spark
energy (capacitative discharge) associated with a five-milliampere current is expected to be 100
millijoules (ER, Sec. 2.1.2.4.2).

The maximum ground-level voltage gradient will be about 6.9 kV/m beneath the outside 500-kV
conductor at minimum ground-to-line clearance. At maximum operational voltage (550 kV), the
corresponding voltage gradient will be 7.6 kV/m. Ground-level gradients of the horizontal 500-

kV electrostatic field will be 1.6 kV/m at 100-foot, and 0.5 kV/m at 150-foot lateral distances

from energized conductors at minimum clearance. At 550-kV operating levels, the corresponding
gradients will be 1.7 and 0.6 kV/m, respectively (ER, Sec. 2.1.2.4.2). In instances where the
proposed 500-kV 1ine will parallel an existing 230-kV transmission line, the electrostatic field
gradient will differ from those noted previously. However, the ground-level gradients common to
both systems will be of low intensity because electrostatic effects are not additive or reinforcing.

Electromagnetic Fields

Whereas electrostatic fields are a function of voltage, the effects of electromagnetic fields
are directly proportional to the magnitude of current flow. Thus the maximum short-circuit 5
milliampere flow alluded to in the preceding section is also relevant and results in an increase
in the strength of the local electromagnetic field.

The general strength of the electromagnetic field at ground level beneath the proposed 500-kV

1ine will be about 0.32 gauss (ER, Sec. 2.1.2.5) at minimum ground-to-line clearance. Field
strength will rapidly decrease with increasing lateral distance from the line. Ground-level
conductive objects, such as ungrounded fences, which parallel the proposed 1line will be appreciably
energized due to inductive coupling.

2.6.2 Maintenance
2.6.2.1 Transmission Line

The maintenance routine for the proposed transmission facilities will include periodic surveillance
and restorative maintenance. Monthly surveillance patrols will be made using fixed-wing aircraft
or helicoptors (ER Supp., Resp. to Q. 26). Exceptions to aerial inspections may occur in the

event that "wishes of parties adversely affected by such activities" are reported, as prescribed

by the Minnesota Environmental Quality Council (now a Board-EQB)."“

The applicant proposes to conduct onsite inspections of transmission facilities annually either

on foot, by snowmobile, or by truck. Minor restorative maintenance, including insulator replace-
ment, conductor repair, and tightening of hardware, will be performed as necessary. Such activity
generally requires only limited equipment and manpower. Additionally, special land or air

patrols will be conducted as necessary to locate and/or alleviate specific line or ROW problems.
Extensive structural damage resulting from wind or ice storms or similar destructive phenomena
will involve use of heavy construction equipment and considerable manpower.

2.6.2.2 Right-of-Way

Management plans and practices for the transmission ROW and access routes will be negotiated
with property owners (ER, Sec. 4.1.4.2) so that such practices will be compatible with agricul-
tural Tand uses where appropriate. Aside from certain limited special land uses, the general
practices employed by the applicant will be oriented toward maximizing wildlife food and cover
habitat (ER, App. Aa, Sec. 1.0).

Vegetation Control

The applicant's general plan for controlling vegetation entails maintaining herbaceous vegetation
in the central one-third of the ROW (ER, App. Aa, Sec. 2.0). Portions of the ROW peripheral to
the herbaceous section will be managed to selectively promote the development of a variety of
herbs, shrubs and Tow-growing trees that are beneficial to wildlife. The presence of trees (in-
cluding northern white cedar, red cedar, juniper, and ironwood) will be limited to areas adjacent
to ROW boundaries. In selected upland sites, consideration will be given to planting fruit-
bearing shrubs and trees in order to improve existing wildlife habitat. ROW management to
improve game habitat in agricultural areas will be coordinated with individual land owners. The
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applicant will encourage the establishment of pastures and the development of wildlife food and
cover in the vicinity of fence lines and line towers.

Special ROW management practices will be employed to benefit specific wildlife species. Areas
near known or potential deer yards will be managed to maximize quantities of grasses, sedges,
and other herbaceous plants available for early spring grazing. Areas of the ROW in closer
proximity to deer yards will be managed so that the vegetation consists entirely of shrubs and
tree saplings, thus increasing the availability of winter forage. The swamp conifer type of
vegetation will be managed to benefit deer, as well as other wildlife. Woodcock habitat will be
improved by periodic cutting in mature alder communities. Waterfowl food and nesting cover will
be developed and maintained in areas where the ROW crosses major streams and marshes. Additional
practices and more detailed information are presented in Appendix Aa of the applicant's Environ-
mental Report.

Both mechanical techniques and chemical applications will be used to control ROW vegetation.

The schedule for mechanical control methods will generally be once every three years; that for
chemical control methods, once in three to five years (ER Supp., Resp. to Q. 26). Equipment
used for mechanical control methods will consist of "boom trucks" and hand tools normally asso-
ciated with tree trimming. Truck-mounted and back-pack sprayers will be used to apply chemicals.
For the most part, control practices will be conducted to selectively preserve the vegetation
that is particularly beneficial to wildlife. In the event that selective control measures are
not feasible, the applicant may utilize overland vehicles or aircraft for applying herbicides
(silvicides) provided desirable vegetation types are clearly marked and avoided during spray
applications (ER Supp., Resp. to Q. 30)

Chemicals used in ROW maintenance will be limited to those herbicides (silvicides) and methods

of application approved by the Minnesota Department of Agriculture and the U.S. Environmental
Protection Agency (ER Supp., Resp. to Q. 30). Further, the applicant will be required to notify
the Minnesota Department of Natural Resources as to the name(s), application rates, carrier
agent(s) and application methods to be employed at least two days before chemical control activities
are begun. Other principal limitations relative to the application of herbicides are as follows
(ER Supp., Resp. to Q. 30). Aerial applications will be prohibited in buffer areas of at least
300 to 400 feet surrounding water bodies. The corresponding distance for landbased applications

is 100 feet. Depending upon agreements with affected landowners, the applicant may be responsible
for weed control under and around facility structures placed in agricultural croplands. The
applied herbicides shall be compatible with the crops produced in the vicinity of the structures
and aerial applications will be prohibited if the landowner so desires, as prescribed by the
Minnesota EQB.>

The applicant has not specified the kinds of herbicides, carrier agents, and dosage rates to be
used. Currently, appropriate agencies of the State of Minnesota are deliberating criteria that
will prescribe allowable future use of herbicides in Minnesota.

Service Roads

During 1ine construction, the applicant will utilize existing highways and "probably upgrade
existing skidding trails, forest logging roads, and ditch grades" for principal access routes
(ER Supp., Resp. to Q. 28). Where minimal access lanes are not available, the applicant will
build access roads within the transmission ROW, thus extending access from ROW intersections
with existing access. Access road construction will not be extensive if winter weather condi-
tions are favorable for ROW clearing during the winter season. However, access roads built
during the construction phase of the project will not be reclaimed with the exception of cuts to
restore natural drainage patterns. Thus appropriate portions of the road network used in con-
struction can serve as land access for maintenance of the proposed transmission facilities.

Other Considerations

Access and service roads shall be maintained to "prevent" soil erosion, as prescribed by the
Minnesota EQB.> Other requirements of the applicant® are listed as applicable during the con-
struction phase of the project. However, some of the requirements are equally applicable during
line operation, as implied or stated in the applicant's "Option for Easement" form (ER Supp.,
Resp. to Q. 7). Accordingly, the applicant will be responsible for the repair of farm roads and
lanes damaged by maintenance patrol vehicles in obtaining access to the ROW. A1l fences and/or
gates damaged or removed shall be replaced or repaired in a manner negotiated with the landowner
or tenant. Further, maintenance patrols by land vehicles shall be normally scheduled to minimize
damage to crops, and appropriate measures taken to protect livestock and crops.
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2.6.3 Restoration

Plans for the eventual abandonment of the proposed transmission line have been submitted by the
applicant. According to this plan, all towers would be dismantled, and structural components,
conductors, and all accessories removed from the ROW. Structural foundations and guy anchors
vould be removed to a minimum depth of 18 inches (45.72 cm) below ground level. The applicant
proposes to grade and seed as necessary; but, in general, the ROW and access roads would be
allowed to revegetate by natural successional processes (ER, Sec. 2.1.5.2). However, the
Minnesota EQB will require that the applicant remove all structures promptly and restore the

ROW to "as near its original condition as is practical consistent with the existing land uses."®
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3. THE AFFECTED ENVIRONMENT

3.7 LAND USE

3.1.1 Land Ownership Patterns

The specific patterns of the land crossed by the proposed transmission 1ine are discussed here;
Figure 2.1 outlines the proposed route and shows the county boundaries along the route.

Beginning in St. Louis County, the southernmost part of the line is dominated by privately
owned lands (75%) with nearly one-half of these lands being owned by mining industries (32%).
The 1ines will also cross minor amounts of state (10%) and county (15%) lands (see Table 3.1).
Within Itasca County, most of the land crossed is owned by the county itself (70%). State-
owned lands (19%) are crossed next most frequently, with private lands occupying only 11% of
the route. In Koochiching County, the dominant land category shifts from private or county to
state lands, which occupy over half the right-of-way (64%). The remaining lands are split
evenly between private and county-owned lands (21% and 15%, respectively). The small section
of the 1line routed through Beltrami County runs entirely on state-owned lands. The only Federal
lands crossed by the proposed 1ine are within Roseau and Lake of the Woods Counties, and these
amount to less than 1% and 2%, respectively, of the total area crossed by the line in each
county. The dominant land-ownership category of the right-of-way in Lake of the Woods County
is again state lands (87%), with private lands only occupying 11%. This pattern continues
again in Roseau County with state land occupying 70% of the total, with private ownership
occupying the rest. In summary, the majority of land crossed by the proposed Tine is state
land (57%) followed by privately owned land (22%), county land (16%), mining industry land
(5%), and less than one percent Federal land.

3.1.1.1 Federal

A total of 20 acres (8.1 ha) of Federal land will be crossed by the proposed route. These are
designated as Land Utilization Project lands and are leased to the state for 90 years. At one
time, these lands were in private ownership but the government purchased the land from settlers
who could not make a T1iving off this acreage with its bog-like characteristics and poor agri-
cultural and forest productivity. These lands are part of the National Wildlife Refuge System,
and are to be used for forestry, wildlife, and recreation only. Permit to cross these lands
must be obtained from the Regional Director, U.S. Fish and Wildlife Service, Department of
Interior.

3.1.1.2 State

A total of approximately 2500 (1000 ha) acres of state land will be occupied by the proposed
right-of-way, over one-half of the entire project. Most of these acres are state forest lands,
extending across parts of George Washington State Forest, Koochiching State Forest, Pine Island
State Forest, and Beltrami Island State Forest. These forested lands are to be used to produce
forest products, protect watershed areas, preserve rare and distinctive flora and fauna, and
provide recreation.

3.1.1.3 County

A total of about 685 acres (277 ha) of county-owned lands will be crossed by the proposed line.
The majority Tie within Itasca and Koochiching Counties and some in St. Louis County. There
appears to be no general designated use for these Tlands.

3.1.1.4 Private

Private lands, including those owned by mining companies, occupy the second largest category of
lands found within the right-of-way and total approximately 1150 acres (465 ha). Over one-half
. of these lands are located in St. Louis County, with most of the rest within Koochiching and
Roseau Counties. Farming and foresty predominate on those lands not committed to mining.

3-1




3-2

Table 3.1. Land Ownership by County for the Proposed Transmission Line®

County Federal State eounty Private Mining Co. Total

St. Louis

Miles of right-of-way - 3.1 3.1 9.77 11.94 27.92

Acres of right-of-wayP - 68 68 213 261 609
Itasca

Miles of right-of-way - 5.42 20.1 3.26 - 28.78

Acres of right-of-wayC - 99 366 59 - 524
Koochiching

Miles of right-of-way - 42.66 10.19 14.41 - 67.26

Acres of right-of-wayb - 931 222 314 - 1467
Beltrami

Miles of right-of-way - 6.87 - - - 6.87

Acres of right-of-wayP - 150 - - - 150
Lake of the Woods

Miles of right-of-way 0.92 34.00 - 2.94 - 37.86

Acres of right-of-wayP 20 742 - 64 - 826
Roseau

Miles of right-of-way 0.10 22.93 - 10.98 - 33.91

Acres of right-of-way2 .43 500 - 240 - 740

) Grand

Total Total

Miles 1.02 114.98 33.40 41.36 11.94 202.70

Acres 20.43 2490 656 890 261 4317

aPersona] communication from Mr. Norman Moody, Northern States Power Company.
b180—foot wide cleared right-of-way.
©150-foot wide cleared right-of-way.

Note: Acreages reflect minor alterations in the routing of the transmission line as
requested by the applicant and approved by the Minnesota Environmental Quality
Board on or prior to October 25, 1978.

3.1.2 Land Resources

3.1.2.1 Agriculture

A total of only 135 acres (55 ha) will be taken out of production during the construction of the
proposed- Tine. Typical crops produced in the four-county area include hay, wheat, oats, and

flax. Table 3.2 lists the average yield and price per crop for the four counties in which the
line will cross agricultural land. Table 3.3 Tists the number and average value for different
types of Tivestock in the same four-county areas. The applicant has indicated (ER, Table 7.1-2)
that the line will cross cultivated land only in St. Louis, Lake of the Woods and Roseau Counties.
No prime agricultural lands are traversed by the proposed route.

3.1.2.2 Forestry

As indicated in Table 3.4, a total of 2430 acres (983 ha) of forested land will be crossed by

the proposed route. Of this total, 1340 acres (542 ha) are aspen or spruce. The current average
stumpage price (1975-1976) for cordwood from state lands is $5.50/cord. The Minnesota Depart-
ment of Natural Resources generally figures either 60 to 1 or 70 to 1 multipliers to obtain the
average total value in finished products (paper, pulpwood) per cord of wood in Minnesota.! How-
ever, this multiplier does not take into consideration the possibility that the timber may never
reach the market because of price and/or disease, fire or other destructive forces.
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Table 3.2. Crop Data for Counties Crossed by Proposed Line?
County
Major Crops St. Louis Itasca Lake of the Woods Roseau
Hay
Total acres harvested 60,000 36,900 26,000 89,000
Average yield/acre 1.1 tons 1.1 tons 1.3 tons 1.4 tons
Season average price for state $70.50/ton
A11 Wheat
Total acres harvested 900 600 18,700 119,600
Average yield/acre 30.1 bushels 22.0 bushels 32.6 bushels 37.4 bushels
Season average price for state $2.99/bushel
Oats
Total acres harvested 5,100 4,400 9,600 61,000

Average yield/acre
Season Average price for state

Flax

Total acres harvested
Average yield/acre
Season average price for state

58.3 bushels
$1.50/bushel

43.3 bushels

67.6 bushels

62.4 bushels

48,100
13.7 bushels
$7.20/bushel

3From "Minnesota Agricultural Statistics, 1977," Minnesota Department of Agriculture, May, 1977.

Table 3.3.

Livestock Numbers and Value for_Four Counties

Crossed by Proposed Line, 1977

County

Class St. Louis Itasca Lake of the Woods Roseau
Cattle, all 19,000 19,000 12,300 40,100
Value/head $235.00
Hogs and pigs, all 700 2,300 700 2,300
Value/head $ 46.50
Sheep and lambs, all 500 500 400 11,000
Value/head $ 33.50
Chickens, all 120,000 10,000 2,000 10,000
Value/head $ 1.55

3From "Minnesota Agricultural Statistics, 1977," Minnesota Department of Agriculture,
May, 1977.
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Table 3.4. Land Resources within the Proposed Route?

Network Forested Agricultural

1
Miles of right-of-way 27.9 1.4 b
Acres impacted 524 c 30 (0.2)
No. of acres of aspen/spruce ) -
Fields crossed - )

2
Miles of right-of-way 43,2 -
Acres impacted 865 -
No. of acres of aspen/spruce 784 -
Fields crossed - 0

3
Miles of right-of-way 24 .7 b
Acres impacted 505 15 (0.2)
No. of acres of aspen/spruce 387 -
Fields crossed -

4
Miles of right-of-way 25 4.1 b
Acres impacted 536 90 (1.3)
No. of acres of aspen/spruce 169 -
Fields crossed - 25
Total
Acres impacted 2430 135 (1.7)P
Acres of aspen/spruce 1340 -

(Networks 2, 3, and 4)

Fields crossed - 28

(Networks 2, 3, and 4)

3erived from FEIS, 1976, and response to Q. 24.

bFigures in parentheses equal the number of acres occupied by struc-
tures and unavailable for use during operation of Tline.

Not available.

3.1.3 Recreational Patterns

There are a total of 204 recreational sites within the corridor boundaries of the six-county
area.2 These sites include federal (national forest), state (state parks and state forests),
county (county memorials), municipal (municipal parks), and private (resorts) lands. The majority
of these recreation areas are located in St. Louis, Itasca, and Lake of the Woods Counties.
Table 3.5 summarizes the number, kind, and size of these areas for each county within the cor-
ridor, and Figure 3.1 outlines the public areas. Some of the kinds of facilities found at these
recreation areas include campgrounds, picnic areas, trails, fishing, swimming, and playgrounds.
Table 3.6 lists the size, number of campsites available, and the attendance for both 1976 and
1977 of all the state parks in the six-county area. The state parks contain a total of 486
campsites with 27 having electric hook-ups at Lake Bemidji State Park. The state forests also
provide some campsites; in addition, they provide for recreational activities such as hunting
and trail use. Wildlife management areas generally have no camping areas but do provide for
such activities as hunting, trapping and fishing.




Table 3.5. Recreational Areas in the Six-County Area®
Federal State County Municipal School Private Total
Beltrami Number - 2 - - 1 - 3
Total size -- 145,040 -- -- 40 -
(in acres)
Type -- -- - Sch. F. --
Ath. Flds.
Itasca Number 2 33 4 3 - 23 65
Total size 23 358,780 144,018 16.8 - 690.7
(in acres)
Type PA, CG SF, PA, CM M. PK -- Resorts
PIC, CG CG
Koochiching Number -- 7 2 -- 3 1 13
Total size - 844,520 25 - 40 --
(in acres)
Type - SF, PA C. PK -— Sch. F. Resorts
Ath. Flds.
Lake of the Woods Number -- 15 1 -- 5 25 46
Total size -— 578,938 40 - 164 596 ©
(in acres) o
Type -- SPK, SF, C. For -- Sch. F. Resorts
Ath. Flds.
Roseau Number - 10 -- - 2 1 13
Total size -- 208,937 -~ -- 130 15
(in acres)
Type - SF, WMA, - -= Sch. F. Resorts
SPK Ath. Flds.
St. Louis Number 1 23 2 23 8 7 64
Total size - 7,132 - 347 —- 360
(in acres)
Type N.F. PA, SPK, PA M. PK Ath. Flds. Resorts,
WR CG
Total Number 3 90 9 26 19 57
Total size -— 2,143,347 144,083 364 374 1,662

3erived from Minnesota Outdoor Recreation Area Inventory for Beltrami, Itasca, Koochiching, Lake of the Woods, Roseau

and St. Louis Counties.
Sch. F = School forest

Ath. Flds = Athletic fields

PA
CG
SF

nouwon

Public access
Campground
State forest

Abbreviations in table are:

PIC
SPK

Picnic ground
State park

WR = Wildlife refuge
WMA = Wildlife management area
N.F. = National forest

M. PK = Municipal Park
C. For = County forest
C. PK = County park
CM = County memorial
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Table 3.6. Campsites in the State Parks in the Six-County Area®

Attendance

Size No. of

County State Park (acres) 1970 1977 Campsites
Beltrami Lake Bemidji 1,717 120,952 95,126 113
Itasca Schoolcraft 295 9,370 9,016 138
Scenic 1,632 47,845 60,487 120

Koochiching None

Lake of the Woods Zippel Bay 2,946 26,768 25,215 50
Roseau Hayes Lake 2,950 30,340 31,981 20
St. Louis McCarthy Beach 2,564 123,001 100,683 81
Tower Soudan 1,000 78,249 77,822 -
Bear Head Lake 4,375 37,754 40,287 74

8 rom Minn. Dept. of Natural Resources, Div. of Parks.

3.2 SOILS AND GEOLOGY
3.2.1 Soils

Detailed soil surveys are not available for much of the proposed project area. However, the
University of Minnesota Agricultural Experiment Station, in cooperation with other organizations
and individuals, is currently preparing the "Minnesota Soil Atlas." The "Hibbing Sheet" of the
Atlas has been published3 and includes the area traversed by Network 1 and the southeastern
portion (35%) of Network 2 (see Fig. 2.1). The "Roseau Sheet" is not yet published, but the
applicant has provided working maps that depict soil patterns within and adjacent to the remainder
of the proposed ROW (ER Supp., Resp. to Q. 14).

The principal mapping units identified in the Minnesota Soil Atlas are "geomorphic regions" and
"soil landscape units."3 The former is used to designate broad physiographic features and
identify the parent materials from which the soils have developed. Soil Tandscape units are
delineated within geomorphic regions. The criteria for classifying soil landscape units are as
follows: the texture of the soil material below five feet (1.5 m), the texture of the surface
materials, drainage characteristics, and the color of the surface soil as an indicator of organic
matter accumulation.

From the Forbes substation, Network 1 (Fig. 2.1) of the proposed transmission line extends
northwesterly traversing portions of five geomorphic regions, in order and characterized as
follows:

1. Upham Lacustrine Plain (6 miles, 9.6 km)--A Targe nearly level basin formerly occupied
by glacial Lake Upham.

2. Aurora Ti1l Plain, Red Clayey (12 miles, 19 km)--Glacial till is a reddish-brown
calcareous silt clay in rolling to hilly topography with numerous potholes and small
peat bogs.

3. Mesabi Range (1.5 miles, 2.4 km)--Includes the Giants Range and Mesabi Iron Range,
some portions 400-500 feet (122-137 m) above the bordering plains. The area is
covered with stony glacial drift of loamy sand to sandy loam textures.

4. Nashwauk-Warba Moraine, Brown (21 miles, 34 km)--A thick deposit of brown-colored
calcareous, clay loam glacial till covers this region of generally rolling terrain.

5. Prairie River Plain, Sandy (5 miles, 8 km)--Sediments in this gently rolling to
nearby level region are predominantly water deposited, deep brownish colored, acid,
fine and medium sands.

Networks 3 and 4, and essentially all of Network 2, are within the Agassiz Lacustrine Plain that

is differentiated into the Big Fork Valley, Red Lake and Beltrami areas, and the Agassiz Peatlands.
The lacustrine clays occurring in the glacial Take basin are variously interrupted by sandy

beach ridges that developed between successive fluctuations of water levels in the former Lake
Agassiz.
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The soil landscape units occurring in the proposed transmission ROW have been tabulated in
accordance with transmission Tine networks shown in Figure 2.1. The following summary indicates
landscape units by network, as well as the relative areal extent (%) that a given landscape unit
occurs within the transmission ROW.

Network 1
Soil landscape units® Percentage of ROW
Deep silty or Toamy, well drained, light colored soils 40
Clayey over clayey, well drained, 1ight colored soils 27
Sandy over sandy, well drained, light colored soils 12
Sandy over clayey, poorly drained, light colored soils 9
Organic soils 9
Silty or loamy over rock, well drained, Tight colored soils 3
Network 2
Acid peat 29
Organic soils 18
Clayey over clayey, poorly drained, dark colored soils 16
Sandy over sandy, well drained, light colored soils 6
Sandy over sandy, poorly drained, light colored soils 6
Clayey over clayey, poorly drained, light colored soils 5
Nonacid peat 4
Clayey over clayey, well drained, 1ight colored soils 4
Sandy over clayey, poorly drained, 1ight colored soils 3
Others (includes 4 units, all poorly drained) 9
Network 3
Sandy over sandy, well drained, 1light colored soils 31
Peat over sand deposits 16
Peat over loam 14
Loamy over loamy, poorly drained, light colored soils 11
Loamy over sandy, poorly drained, dark-colored soils 10
Sandy over sandy, poorly drained, dark-colored soils 10
Nonacid peat 6
Loamy over loamy, well drained, light colored soils 3
Network 4
Loamy over loamy, poorly drained, dark colored soils 33
Sandy over sandy, well drained, light colored soils 29
Loamy over sandy, poorly drained, dark colored soils 13
Peat over loam 1
Peat over sand deposits 10
Nonacid peat 2

dNote: See criteria for designating landscape units previously discussed in this
section.

3.2.2 Surficial Geology

The surficial deposits are mostly glacial till (the Des Moines lobe of Wisconsinan age), which
are largely covered by peat and swamp muck.“*> Some drumlin fields are present in the south-
eastern part of the transmission 1ine route, but most of the route traverses the flat, swampy
area which was occupied by glacial Lake Agassiz about 13,000 years ago. The peat deposits
include decayed vegetation which shows the transition from tundra and spruce imrediately follow-
ing glaciation to red and jack pine typical of the present climate.®

3.3 HYDROLOGY

The corridor lies within three major watershed basins--Hudson Bay, Lake Superior, and Missis-
sippi River Basins.®:7 The major hydrological features in the corridor are six river systems, a
small nugber of lakes, and the Big Bog, which is part of the bottom of the glacial lake, Lake
Agassiz.
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3.3.1 Streams

The corridor traverses six stream drainage basins (Fig. 3.2). Five, including the Little and
Big Fork Rivers, Red River, Rainy River, and Roseau River basins, are located in the Hudson Bay
drainage (Figs. 3.3 to 3.6). The St. Louis River basin is the only major subdivision of the
Lake Superior watershed (Fig. 3.7). As the corridor crosses only the extreme northeast corner
of the Mississippi River basin, no major subdivisions of that drainage are associated with the
proposed project (ER, Sec. 1.3.2). Seventeen streams are the only bodies of open water actually
crossed by the line (Table 3.7). In addition, the watersheds of 12 additional streams are
crossed by the right-of-way. Finally, all streams are listed in order from northwest to south-
east and classified by drainage basin in Table 3.7 (ER Supp., Resp. to Q. 15).

The only portions of the St. Louis watershed affected by the proposed project are stream trib-
utaries to the St. Louis River in the northeastern portion of the drainage (Fig. 3.7). The

St. Louis watershed area in northeastern Minnesota totals 3584 mi2 (9.23 x 103 km2) and is part
of the Mesabi Range. The streams to be crossed are generally of low gradient, slow, and often
colored with bog water. The water is soft and poorly buffered. Recreational use of this
portion of the watershed is limited.®

The Little Fork watershed, by contrast, is noted for its wilderness characteristics.® The

La Vallee (Valley), a stream in this basin, is the only trout stream crossed by the ROW (ER
Supp., Resp. to Q. 15). In addition, the Bear and Prairie Rivers are crossed. Streams in this
watershed are generally wilder and more remote, with an abundance of falls and rapids. The
total drainage equals 1849 square miles (4.79 x 103 km2).®

Four streams in the Big Fork River basin are crossed by the proposed ROW. They are the Big

Fork itself, Reilly Brook, Dinner Creek, and the Sturgeon River. The watershed here is 2063 mi?
(5.34 x 103 km?) and its main feature is the Big Fork River. Thomas Waters concludes that "the
Big Fork is one of Minnesota's best candidates for inclusion in the national rivers' protection
program. It is a canoe stream of the highest quality."®

The proposed ROW touches the Red River of the North at two points (Fig. 3.5). The first is at
the northeast side of the drainage, as the line leaves Koochiching County and enters Beltrami
County. No streams are crossed in this portion of the basin (ER Supp., Resp. to Q. 15). The
second point is located at the Canadian-U.S. border in the Roseau River portion of the watershed.
Its size is 1150 mi2 (2.98 x 103 km2) in the U.S. and an additional 440 mi2 (1.14 x 103 km?)

in Canada. The line crosses no streams in the watershed, but passes close to the drainages of
Sprague and Hay Creeks. Both creeks drain into the Roseau River, which encompasses the Roseau
River Wildlife Management Area. The river has been proposed for extensive channelization by

the Corps of Engineers.®

Between the two portions of the Red River of the North watershed 1ies the Lower Rainy River and
Lake of the Woods drainage. The line crosses nine water courses--Troy Creek, Chase Brook,

Rapid River, North Branch of Rapid River, Peppermint Creek, Winter Road River, Clausner Creek and
the East and West Branches of the Warroad River (Fig. 3.6). (Ref. 6 and ER Supp., Resp. to 0. 15).
A1l but the Warroad flow into the Rainy River, which in turn flows into Lake of the Woods.

The Warroad and its branches flow directly into the lake. The Lower Rainy River consists of

that portion downstream of Rainy Lake and International Falls. The Tower portion and its tribu-
taries flow slowly in the flat, swamp glacial bed of Lake Agassiz. The total watershed of the
Rainy is 13,805 miZ (3.53 x 10% km2), both in the U.S. and Canada. The Rainy and its tributaries
all drain the bog in this area. The Warroad drains the northern portions of the Beltrami Island
State Forest, which grows on one of the glacial beach formations of Lake Agassiz (see Sec. 3.3.3).

In general, the watersheds crossed by the proposed 1line bear warm water rivers. Those in the
northwestern parts of the route generally drain the bog; they generally are slow moving and

have low gradients, mud or muck bottoms, and dark-stained soft waters of low pH. The rivers in
the southeast portion crossed by the ROW have steeper gradients and frequently sand-gravel
substrates. In many cases, however, the water is still darkened due to the ubiquitous influence
of the bog. (Ref. 6; ER Supp., Resp. to Q. 15; ER, Sec. 1.3.2).

3.3.2 Lakes

There are few lakes within the proposed corridor (ER, p. 1.3-12, Fig. 1.3-4). The term "lake"

is defined as a body of water ten acres (4 ha) or more in size (Fig. 3.8).% The majority of the
lakes in northeastern Minnesota are oligotrophic; however, the proposed route does not impact
these bodies of water.” The corridor does pass within one mile of small groups of eutrophic
lakes in St. Louis and Itasca Counties (Table 3.8), as well as one lake (Norquist) in Lake of

the Woods County (ER Supp., Resp. to Q. 22). These lakes are generally less than 40 feet (12 m)
in depth and 200 acres (80 ha) in size. Water quality varies little, and is typical of eutrophic
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Table 3.7. Major Streams and Rivers in the Corridor

Crossed by Major

Stream ROW Watershed County Drainage
Sprague Creek NO Red River of the North Roseau Hudson Bay
Hay Creek NO " " "
East Branch Warroad River YES Rainy River-Lake of the Woods " "
West Branch Warroad River YES " " "
Clausner Creek YES " " "
Clear River NO " Lake of the Woods "
Willow Creek NO " " "
Winter Road River YES " " "
Peppermint Creek YES " b "
Baudette River NO " " "
Rapid River YES " " "
North Branch Rapid River YES " " "
Chase Brook YES " " "
Troy Creek YES " " "
Tamarac River NO Red River of the North Beltrami "
Sturgeon River YES Big Fork River Koochiching "
Dinner Creek YES " " "
Caldwell Creek NO " u " @
Reilly Brook YES " " " o
Big Fork River YES " Koochiching-Itasca "
La Vallee (Valley) River YES Little Fork Koochiching "
Bear River YES " Itasca !
Prairie River YES " Koochiching "
Day Brook YES St. Louis St. Louis Lake Superior
East Swan River YES " " "
Dempsey Creek YES " " "
West Two River YES " " "
East Two River NO " ! "

St. Louis River NO n " "
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Table 3.8.

Lakes within One Mile of the Proposed Tranmission Line (center line)

St. Louis County

Itasca County

Lake of the Woods County

Name Reference Number® Name Reference Number? Name Reference Number?
Moran Lake 69-938 Spring Lake 31-65 Norquist Lake 39-4
Day Lake 69-906 Unnamed 31-64
Unnamed 69-905 Seven Lake 31-71
Rat Lake 69-922 Little Moose Lake 31-162
Rock Lake 69-907 Prairie Lake 31-53
Hobson Lake 69-923 Bower Lake 31-52
Sixmile Lake 69-840 Monson Lake 31-50
Little McQuade Lake 69-774 Unnamed 31-40
McQuade Lake 69-775

3Reference numbers from "Inventory of Minnesota Lakes", Minn. Dept. of Conservation, Div. of Waters, Soils and Minerals,

Bull. No. 25, 1968.

8l-¢
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lakes except that the water is usually stained brown due to the influence of bogs in the area
(ER Supp., Resp. to Q. 22). The lakes are located in areas of little geographic relief relative
to the proposed corridor route. No steep gradients up or downslope are evident in these water-
sheds and the area is characterized by minimal erosion.

3.3.3 MWetlands

The most significant hydrologic feature in the corridor is the Big Bog (ER, Sec. 1.3.2). The
bog is an extensive poorly drained region containing vast peat deposits, and was formerly the
bottom of Lake Agassiz (Fig. 3.9).°

Lake Agassiz at its peak covered 200,000 mi2 (5.18 x 105 km2?) of North America. The lake was
formed by a glacier that retreated northward leaving 17,000 miZ (4.4 x 10% km2) in northwestern
Minnesota under water. The water level gradually lowered and the lake ceased to exist about
6000 B.C. It left a northward drainage and today the bog is drained by the Red River of the
North and Rainy River - Lake of the Woods drainage basins, both of which empty into Hudson Bay.

The region is not uniform in vegetational composition. While huge tracts are given over to
black spruce and tamarack, mixed coniferous-hardwood forests, such as those in Beltrami Island
State Forest, thrive on the glacial strandlines, or "beaches", that formed as the glacial lake
retreated ngrthward at a non-uniform rate. Over fifty such strandlines in the Big Bog have been
identified.

While some relatively shallow depressions in the glacial lake bed remain undrained (e.g., Upper
and Lower Red Lake), the broad flat plains are generally marked by few open water bodies. The
bog is classified by the U.S. Fish and Wildlife Service as a Type 8 wetland (bog).!® The use by
and importance of this area to wildlife is discussed in Section 3.5.1.

3.4 CLIMATE

3.4.1 General Influences

North-central Minnesota has a continental climate where outbreaks of polar air are frequent
throughout the year. Summers are mild, with periods of warm, sunny days interspersed with rainy
or cloudy days caused by slow moving Tow pressure centers with their attendant frontal systems.
Winters are bitter, with below-zero temperatures common. Spring and autumn are transitional
seasons, with moderate daytime temperatures and cold nights. The growing season in northern
Minnesota is typically from June 1 to September 1. In winter, frost penetrates to depths of 30
to 36 in. (75 to 90 cm).11>12 Temperatures have ranged from 98°F (37°C) in July, 1975, to -46°F
(-43°C) in January, 1968.

3.4.2 MWinds

The predominant wind direction in the -area is westerly, and the wind speeds are moderate.
Monthly values of mean and maximum wind speeds for other stations in the region are presented in
Table 3.9.13 High wind speeds are typicaily associated with thunderstorm activity, but are also
common during blizzards conditions in winter.

3.4.3 Precipitation

The total average annual precipitation in the region ranges from 20 to 30 in. (50 to 75 cm),
with greater than 60% of the annual total falling from May through September.ll:12 The monthly
average, maximum, and minimum precipitation is presented in Table 3.10.1!-1% Most of the summer
precipitation is derived from thunderstorm activity, while winter precipitation, in the form of
snow, is caused by frontal activity preceeding arctic air masses. Maximum snowfall data are
presented in Table 3.11. Freezing rain, resulting in heavy accumulations of glaze ice, occurs
infrequently in the region.

3.4.4 Fog

The annual average number of days with fog reducing visibility to 1/4 mi (0.4 km) or less is 15
days at International Falls.l2 Dense fog may form over warm rivers and move slightly inland,
but would be very localized in its effect of reducing visibility. Monthly averages of heavy fog
are presented in Table 3.12.12513
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Table 3.9. Monthly Mean and Maximum ¥ind Speeds (in mph) and Wind Directions for
’ International Falls and Minneapolis, St. Paul

International Fallsd Minneapolis-St. Pauld
Mean Maximum Mean Ma ximum
Month Wind Speed Direction Wind Speed Direction Wind Speed Direction Wind Speed Direction
January 9.2 W 32 SW 10.4 NW 40 SE
February 9.1 W 36 W 10.6 NW 52 NW
March 9.5 W 42 W 1.3 NW 47 E
April 10.5 NW 52 SW 12.3 NW 52 WSW
May 10.1 NW 52 S 11.4 SE 61 NW
June 8.7 SE 46 S 10.5 SE 63 NW
July 8.0 W 46 W 9.3 S 92
August 7.7 SE 40 NW 9.1 SE 63
September 8.8 SE 35 SW 9.8 S 47
October 9.5 SE 47 W 10.4 SE 73 Iy
November 9.9 35 W 1.0 NK 60 SW -
December 9.1 W 33 NE 10.3 NW 52 W

8 ocal Climatological Data, Annual Summary with Comparative Data, 1976, for International Falls, Minnesota, NOAA,
Environmental Data Service, National Climatic Center, Asheville, N.C.

Local Climatological Data, Annual Summary with Comparative Data, 1976, for Minneapolis-St. Paul, Minnesota, NOAA,
Environmental Data Service, National Climatic Center, Asheville, N.C.

b




Table 3.10. Monthly Water-Equivalent Precipitation (in inches)
International Fallsd Minneapolis-St. Paulb VirginiaC BandetteC

Month Mean Maximum Minimum Mean Maximum Minimum Mean Mean
January 0.85 3.03 0.10 0.73 3.63 0.1 0.95 0.61
February 0.71 1.81 0.19 0.84 2.07 0.06 0.69 0.59
March 1.10 3.07 0.19 1.68 4.75 0.32 1.26 0.75
April 1.67 3.12 0.33 2.04 5.40 0.59 2.1 1.35
May 2.75 5.89 0.20 3.37 8.03 0.61 2.90 2.08
June 3.91 8.19 0.70 3.94 7.99 1.06 3.76 3.56
July 3.98 9.52 1.00 3.69 7.10 0.58 3.76 3.51
August 3.39 11.26 0.97 3.05 6.60 0.43 3.78 3.32
September 3.32 7.36 0.28 2.73 7.53 0.1 3.04 2.39
Oc tober 1.69 4.84 0.22 1.78 5.68 0.01 1.98 1.45
November 1.30 2.89 0.10 1.20 5.15 0.02 0.76 1.17
December 0.98 1.67 0.16 0.89 2.21 T 0.92 0.63
Annual 25.65 25.94 26.91 21.41

&l gcal Climatological Data, Annual Summary with Comparative Data, 1976, for International Falls,
Minnesota," NOAA, Environmental Data Service, National Climate Center, Asheville, N.C.

b"Loca] Climetological Data, Annual Summary with Comparative Data, 1976, for Minneapolis-
St. Paul Minnesota," NOAA, Environmental Data Service, National Climatic Center, Asheville, N.C.

C"C]imatography of the United States No. 81-4, Decennial Census of U.S. Climate."

2¢-€




3-23

Table 3.11. Maximum Monthly Snowfall (in inches)

Month International Falls@ Minneapolis-St. Paulb
January 43.0 35.3
February 25.8 26.5
March 31.5 40.0
April 23.0 9.6
May 13.4 3.0
June 0.3 0
July 0 0
August 0 0
September 1.9 1.7
October 6.9 3.7
November 29.7 26.3
December 22.6 33.2

dnlocal Climatological Data, Annual Summary with
Comparative Data, 1976, for International Falls,
Minnesota, NOAA, Environmental Data Service, National
Climatic Center, Asheville, N.C.

b"Loca] Climatological Data, Annual Summary with
Comparative Data, 1976, for Minneapolis-St. Paul,
Minnesota, NOAA, Environmental Data Service, National
Climatic Center, Asheville, N.C.

Table 3.12. Annual Average Number of Days with Fog
Reducing Visibility to 1/4 Mile or Less

Month International Falls? Minneapolis-St. Pau1b

January 1 1
February 1 1
March 1 1
April 1 1
May 1 1
June 1 1
July 1 0
August 2 1
September 2 1
October 1 1
November 1 1
December 1 1

8l gcal Climatological Data, Annual Summary with Comparative
Data, 1976, for International Falls, Minnesota, NOAA,
Environmental Data Service, National Climatic Center,
Asheville, N.C.

b

"Local Climatological Data Annual Summary with Comparative
Data, 1976, for Minneapolis-St. Paul, Minnesota," NOAA,
Environmental Data Service, National Climatic Center,
Asheville, N.C.
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3.4.5 Storms

Thunderstorms, with attendant lightning, heavy winds, and rainfall, are frequent, occurring on
an average of 31 days per year at International Falls,!2 with hail occurring about two days
annually.!! Tornadoes are infrequent, with a probability of striking a 1° square area (4,767.5
mi2 or 13,616.3 km2) in the region once every 5900 years.!> Heavy snowfall occurs each winter;
if this snow falls before extremely cold temperatures arrive, this blanket of snow insulates the
earth, preventing the penetration of the frost and making travel by heavy equipment impossible.

3.4.6 Air Quality

Because of the relatively few industrial and residential pollution sources, the present air
quality of the region is quite good. Some data have been recorded in the area, and are presented
in Table 3.13. The major pollution sources in the area are the mines and associated facilities
in the Mesabi formation (ER, pp. 1.3-1.21), in the southeastern part of the region. Pollution
sources also include all the limited residential areas within the region, but these sources have
only a very local effect. Agricultural exploitation of the area will increase local total
suspended particulate levels, as will emissions from vehicles and fugitive emissions from
fertilizer and/or pesticide applications.

Table 3.13. Maximum Measured Levels
of Total Suspended Particulates
and S0, (in ng/m3)

County? TSP 50,
Beltrami 30 4
Itasca 21 -
Koochiching 102 4
St. Louis 72 25
Minnesota standardsb 150 260

aCounty Maximum TSP and SO, Data
Set, USEPA.

bMinnesota Pollution Control,
Chapter 7, Act 7.

3.5 BIOTIC RESOURCES

3.5.1 Aquatic Environment

3.5.1.1 Streams

Few data are available on the biota of the streams to be crossed by the proposed transmission
line. In general, the waters are dark stained, soft, poorly buffered, and have a pH in the
range of 5.0-6.0. Most of the streams originate in bogs or drain them somewhere along their
course, and in this situation the bottoms consist mostly of muck (ER Supp., Resp. to Q. 15).

The rivers are primarily warm water. There is only one trout stream, the La Vallee (Valley) in
the Little Fork watershed, that will be crossed by the proposed 1ine. Fish species typical of
the remaining streams to be crossed by the line include the common sucker, several species of
redhorse, chubs, northern pike, walleye, dace, shiners, sticklebacks, yellow perch, and small
and largemouth bass (ER Supp., Resp. to Q. 15).

Benthological data are available for the Little Fork River from a survey done in 1969.8 The
organisms found in a relatively undisturbed stretch of the river included the following major

taxa: Ephemeroptera, Plecoptera, Diptera, Odonata, Trichoptera, Coleoptera, Hemiptera, Lepidoptera,
Crustacea, Hydracarina, Annelida, and Mollusca.® In the absence of detailed characterizations

of the stream biota for those bodies of water to be crossed by the 1ine, the staff will assume

that the above taxa are representative.

The Roseau River watershed in the extreme northwestern portion of the line is of special note
because it has an unusually large population of northern pike. The riverpools in the Roseau
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River Wildlife Management Area are used heavily for spawning by this species, and up to 100,000
fingerlings and larger pike are removed each year for stocking elsewhere in the state.®

3.5.1.2 Lakes

A1l of the lakes potentially affected by the proposed 1ine are shallow, warm water, and eutrophic
in character. None support trout populations!® and most are marginal at best for populations of
centrarchids and walleye (ER Supp., Resp. to Q. 22). Most, if not all, of the lakes within one
mile (1.6 km) of the proposed route (centerline) harbor year-round fish populations, and those
may include walleye, northern pike, largemouth bass, crappie, bullhead, rock bass, minnows,
bluegills, and yellow perch. In the absence of lake-specific sampling the staff will assume

that this variety of species is typical of the lakes listed in Table 3.8. Based on survey
information provided by Peterson,® the staff concludes that this is a reasonable assumption.

3.5.1.3 MWetlands

The term "wetlands" refers to lowlands covered by shallow and sometimes temporary or intermittent
waters.!0 Within this general definition exist a wide variety of habitat types, including
marshes, swamps, bogs, wet meadows, potholes, sloughs, and floodplains. While all of these
habitat types exist to some extent in the vicinity of the corridor, by far the dominant habitat
type is a well-developed black spruce-tamarack bog. The soil is usually waterlogged and supports
a spongy covering of mosses. Such habitat is typical in shallow lake basins, flat uplands, and
along sluggish streams. The predominant geological feature resulting in the bog along the
corridor is glacial Lake Agassiz.

Wetlands usually support a well-mixed association of terrestrial and aquatic plants and animals.
In a bog the biota is shifted furthest towards a terrestrial community. The dominant woody
vegetation in the area of the corridor consists of black spruce and tamarack. However, leather
leaf, Labrador tea, cranberries, sedges, and cottongrass are also typical of the plant community.
Few aquatic animals are present because there is very 1ittle open water, and, as one would
expect, bogs have the lowest value for waterfowl of all 20 types of wetlands.l0 Of all the
wetlands existing in northern Minnesota, less than one-quarter are of primary importance to
waterfowl nesting and/or migration activities.!0

3.5.2 Terrestrial Environment

The area traversed by the proposed transmission line is located within the "Northern Forest
Region",!7 the “Coniferous Forest Formation",!8 or simply north-central Minnesota. However, the
area may also be considered to be in a transition zone in which the development of vegetation is
influenced by floral elements of the boreal forest (to the north), and to a lesser extent by
elements of the prairie (to the west) and the deciduous forest (to the southeast). Given the
frequently marked correlation between natural plant-animal associations, the fauna of the project
area consists of some species that are well adapted to the local environment and others that are
at the periphery of their geographic distribution. The foregoing is not intended to portray
plant-animal interactions as being of paramount importance, since numerous environmental vari-
ables may contribute to or 1imit animal distributions, but plant-animal interactions will be
variously referred to in following discussions.

3.5.2.1 Flora

Marschner's map of "presettlement vegetation" of Minnesota indicates that the principal vegeta-
tion type of the proposed project area was spruce-fir, including bog conifer communities (ER,
Fig. 1.3-1), with a single outlier of maple-basswood forest in the area. Relatively small

tracts of pine forest occurred throughout the area that will be traversed by the proposed
transmission line. Numerous other authors of differing disciplines have used various criteria

to classify the vegetation of all or portions of Minnesota, some of which are cited in a recent
(1977) presentation by Kratz and Jensen.18 According to these authors, the portion of the
project area north of the Koochiching-Itasca county line (Fig. 2.1) is located in the Glacial
Lake Agassiz Lowland Section, and that portion to the south is within the St. Louis River Section
of the Coniferous Forest Formation.

‘Kratz and Jensen note that "Marschner indicates that conifer bogs and swamps were the predominant
vegetation type" of the Lake Agassiz Section, and that aspen-birch (conifer) and jack pine
barrens were major upland vegetation types. Further, the authors recognized Heinselman's vege-
tation types!? as characteristic of the section--the types are as follows:
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Rich swamp forest Black spruce-feather moss forest
Poor swamp forest Sphagnum-black spruce-leatherleaf bog forest
Cedar string bog and fen Sphagnum-leatherlead-kalmia-spruce heath

Larch string bog and fen

"Although 11 of Marschner's vegetation types were found" in the St. Louis River Section, Kratz
and Jensen ranked the more extensive types as follows: the aspen-birch (conifer), and the
conifer bog and swamp types were the most extensive. The white and Norway (red) pine, jack pine
barrens, and the mixed hardwood and pine types were of common occurrence.

The applicant has classified and characterized the vegetation of a study area surrounding the
designated transmission ROW (ER, Table 1.3-3). The applicant's presentation has not been
included herein; however, the information has been summarized and modified to characterize the
community types occurring in the designated ROW, as shown in Table 3.14. The areal extent of
the various community types occurring within network segments (see Fig. 2.1) of the designated
transmission ROW are shown in Table 3.15.

3.5.2.2 Fauna
Mamma s

The applicant estimates that about 55 species of mammals inhabit the project area (ER, Sec. 1.3.1.2).
Species-range maps presented by Burt and Grossenheider indicate the presence of about the same
number of species.20 However, as noted with respect to the local flora, the proximity of the
project area to more northern boreal environments is reflected in the composition of local

mammal populations, as is exemplified by distribution patterns of the shrews.

The southern distributional 1imits of the arctic, northern water and pygmy shrews include various
portions of Minnesota. The range of the masked shrew includes northern portions of Iowa, but

all of the aforementioned species occur extensively in all northerly directions from the project
area. In contrast, the distribution of the shorttail shrew is most extensive in southerly and
easterly directions. The project area is also within but near the western distributional limits
of the starnose mole that occurs extensively northeasterly and southeasterly to the Atlantic
coast.20 The foregoing species occur in a wide variety of habitats; however, the mole and
northern water shrew are good swimmers and are strongly associated with aquatic habitats.

A1l bat species of the project area are wide-ranging mammals with extensive distributions in
both the United States and Canada, in some cases extending into Mexico. The silver-haired, red,
and hoary bats migrate to the south during autumn or winter seasons, whereas Keen's myotis
hibernates during the winter.29-21 Some big brown bats migrate prior to winter while others
hibernate in hibernaculae such as caves, tunnels and hollow trees. "In the north," most little
brown bats migrate to the south in winter;29 however, Long reports that this species "sometimes
hibernates" in the Lake Michigan drainage basin.?2!

The black bear is the largest carnivore occurring in the project area, which is within but near
the southern range 1imits of the species in Minnesota. The bear is widely distributed in boreal
regions to the north. Other typically boreal species, similarly distributed with respect to the
project area, include the lynx, gray wolf, fisher, and marten. Principal habitat preferences of
the foregoing carnivores are as follows: black bear and lynx, forest and swamp; gray wolf,
forest and tundra; fisher, mixed hardwood forest; and marten, cedar swamps2® and conifer for-
ests.21»22 Important species interactions involve the gray wolf, lynx and fisher, which are
primary predators of the white-tailed deer, snowshoe hare and porcupine, respectively.29>22
Other more commonly distributed carnivores strongly associated with aquatic habitats include the
river otter, raccoon, least and shorttail weasels, and mink.20-21,23 The bobcat frequents swamp
habitats, and mature forests.

Most of the other carnivores occurring in the project area typically frequent a wide variety of
terrestrial habitats. The least selective species include the striped skunk, coyote, red fox
and longtail weasel. The spotted skunk and gray fox inhabit somewhat fewer habitat types, and
the badger is primarily a prairie species.20:21 In the project area, the spotted skunk and
longtail weasel are at the northern distributional 1imits for these species.

An estimated 19 species of rodents occur in the project area. This total includes the assumed
presence of the Norway rat and house mouse, which are invariably associated with human settle-
ments. It also includes the "fringe" species (i.e., at their limits of distribution) such as
the thirteen-lined ground squirrel and prairie pocket gopher that are typically associated with
prairie habitat.20s2!
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Table 3.14. Plant Communities within and Adjacent to the Proposed Transmission
Right-of-Way, Forbes, Minnesota, to the International Border

Community Type

Dominant Species

Typical Associated Species

Spruce-Fir

Aspen-Birch

Pine forest

Conifer bogs and
swamps
-Rich swamp forest

-Poor swamp forest

-String bog-fen
complexes

-Black spruce-
feather moss
forest

Open muskeg or heath

Northern hardwood or
mixed hardwood-pine

Wet marsh and open

water

Shrub associations

Cropland and pasture

white spruce
balsam fir

paper birch
quaking aspen
balsam poplar

white pine

red pine
jack pine

white cedar

tamarack

white cedar or
tamarack

black spruce
feather mosses

sphagnum, leatherleaf,
bog laurel

sugar maple
American basswood

bullrush and cattail

willows, alders

agricultural crops
and pasture species

white and red pine, white cedar, paper
birch, quaking aspen, mountain ash, balsam
poplar, beaked hazel, bush honeysuckle,
speckled alder, mountain maple, dewberry,
bishop's cap, blueberry, bunchberry, bed-
straw, clintonia, large leaved aster,
goldthread, starflower, sarsaparilla,
Canada mayflower.

Same as for spruce-fir.

white spruce, balsam fir, white cedar,
paper birch, quaking aspen, red maple,
northern pin oak, beaked hazel, fly honey-
suckle, mountain maple, wintergreen, blue-
berry, juneberry, sweet fern, sarsaparilla,
feather mosses, bedstraw, Canada mayflower.

black ash, black spruce, tamarack, speckled
alder, creeping snowberry, sphagnum, star-
flower, goldthread, twinflower, bunchberry.

black spruce, white cedar, bog birch,
bunchberry, bog rosemary, leatherleaf,
bladderwort.

black spruce, bog birch, bog rosemary,
sedges, pitcher plant, cottongrass.

blueberry species, small cranberry,
sphagnum, Labrador tea.

black spruce, small cranberry, cottongrass,
reindeer moss.

red maple, red oak, American elm, black
ash, bur oak, paper birch, balsam fir,
white pine, beaked hazel, mountain maple,
red berried elder, Canada mayflower,
sarsaparilla, twisted stalk, trillium.

arrowhead, common reed, water arum, water
parsnip, sweet flag, wild rice, water-
1lilies, water milfoil, lesser duck weed,
pondweeds, sedges, wild iris.

black ash, black spruce, tamarack, creeping
snowberry, sphagnum, starflower, gold-
thread, twinflower, bunchberry, white
cedar, bog birch, bog rosemary, bladder-
wort, sedges, pitcher plant, cottongrass,
blueberries, Labrador tea, reindeer moss.

common weedy forbs and grasses.
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Table 3.15. Acreages of Various Plant Community Types in the Proposed
Transmission Corridor

Transmission Line Segments (see Fig. 2.1)

Community Type Network 12 Network Zb Network 3b Network 42
Spruce-fir 90(36)°¢ 433(175) 59(24)
Aspen-birch 409(165) 351(142) 330(134) 169(68)e
Pine forest 6(2.5) 17(7)
Conifer bogs 118(48) 369(149)
and swamps
Northern hardwoods 5(2) 46(19)
Marsh and/or open muskeg 216(87)d 926(375) 220(89) 116(47)
Shrub associations 118(48)
Agricultural and other 253(102) 2(1) 90(36)

8 stimates based on ER, Supp. Response to Questions 23, 24.
bMinnesota Environmental Quality Council, Final Environmental Impact Statement.

cFigures in parentheses indicate area in hectares.
dIndicated as marsh/bog by the applicant.
®Indicated as aspen/spruce by the applicant.

Note: Acreages reflect minor alterations in the routing of the transmission line as requested
by the applicant and approved by the Minnesota Environmental Quality Board on or prior
to October 25, 1978.

Typical forest rodents include the eastern and least chipmunks, the red, eastern gray and
northern flying squirrels, the redback vole, and the porcupine. The last mentioned species
commonly feeds on inner bark, thus causing death and deformation of forest trees.20,24! The
woodchuck and eastern fox squirrel usually frequent open woods and forest-edge habitats. Char-
acteristic species of aquatic habitats are the beaver and muskrat that feed primarily on woody
and herbaceous plants, respectively. Species which inhabit bogs, marshes and wet meadows include
the southern bog lemming, meadow vole and meadow jumping mouse. The deer mouse frequents a wide
variety of dryland habitats.

Primarily a boreal species, the snowshoe hare typically inhabits swamp forests and thickets--
vegetation types that prevail throughout much of the area traversed by the proposed transmission
line. In contrast, the project area corresponds with the distributional 1imits of the white-
tailed jackrabbit, primarily a western prairie species, and the eastern cottontail that ranges
extensively to the south and east.

The big game animals of the project area are the white-tailed deer and moose. The relatively
abundant deer typically inhabit forest-edge environment but utilizes a wide variety of vegeta-
tion types. Coniferous forests are important for winter shelter. Early successional stages of
forest vegetation (including aspen) and white cedar stands of the swamps are especially important
food sources in the project area. Unlike the deer, the less frequently occurring moose is pri-
marily a boreal species and is most abundant in northwestern portions of the project area. The
"fringing conifer swamps and aspen-willow brushlands" in this area are ideal habitat for moose
(ER, Sec. 1.3.1.2.1.2).

Moyle indicates mammal species "in need of special concern" include the marten, lynx, fisher,
gray wolf, rock vole, and bobcat.2?

Birds

Green and Janssen have identified 292 species of birds that regularly occur in Minnesota during
one or more seasons.2% Of the total only 27 species are permanent residents; 180 species are
summer residents; 22 species are winter residents; and 63 species are migrants. The large
number of summer residents and migrants precludes convenient discussion of all species 1ikely to
occur in the project area. Thus, the presentation is oriented towards the identification of
characteristic species or primary inhabitants of major habitats of the northern coniferous
forests. Many of the characteristic species utilize habitats other than the primary habitat
identified herein.
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Green and Janssen have noted that within the northern coniferous forest regions, the most
characteristic species of the boreal forest inhabit the muskeg-black spruce bogs developed on

peatlands of former glacial lakes.
proposed transmission line, the following species

Spruce grouse
Yellow-bellied flycatcher
Gray jaya,b

Boreal chickadee

Hermit thrush
Golden-crowned kingletd
Ruby-crowned kinglet
Solitary vireo

Hawk owl25

In view of the extensive spruce bog habitat traversed by the

are of particular import.

Nashville warbler
Cape May warbler
Yellow-rumped warbler
Bay-breasted warbler
Palm warbler
Connecticut warbler
Dark-eyed junco
Lincoln's sparrow
Tennessee warbler

0f these species, only the spruce grouse, gray jay, hawk owl and boreal chickadee are permanent

residents of Minnesota.

Species commonly associated with wet marsh and open water habitats in the project area include

the following:

Black duck

American widgeon
Ring-necked duck
Common go]deneyeb
Common merganser
Red-breasted merganser
Solitary sandpiper

None of the above species are permanent residents.

Bald eagle (northern)
Osprey

Herring gull

Common tern

Alder flycatcher
Northern waterthrush
Rusty blackbird

Sedge meadows of north central Minnesota are typically inhabited by the following summer-resident

species.2"

Sora
Yellow rail

Short-billed marsh wren
LeConte's sparrow

Species commonly occurring in successional forests (including shrub-fields) and relatively

stable forests of the Northern Coniferous Region i

Goshawk

Merlin

Great gray owl

Black-backed three-toed woodpecker
Northern three-toed woodpecker
0live-sided f]gcatcher

Common raven@:
Red-breasted nuthatchasb
Winter wren

Swainson's thrush
Philadelphia vireo
Golden-winged warbler
Orange-crowned warbler
Northern-parula (warbler)

Species of this group which are permanent residents include:

woodpeckers, common raven, and the two species of

nclude the following:

Black-throated blue warbler
Magnolia warbler
Black-throated green warbler
Blackburnian warbler

Pine warbler

Mourning warbler

Wilson's warbler

Canada warbler

Evening grosbeaka,b

Purple fincha,b

Pine siskind:»

Red crossbilla,b
White-winged crossbill1b
White-throated sparrow

goshawk, great gray owl, the two
crossbills.

The principal upland game birds of the project area are the ruffed, sharp-tailed and spruce

grouse (ER, Sec. 1.3.1.2.1.1). The spruce grouse,
hunted extensively. The ruffed grouse exhibits a
during the winter and spring seasons.?23

a resident of the boreal forest, is not
strong dietary preference for aspen buds

The sharp-tailed grouse inhabits open fields near

bordering brushlands; the species occurs primarily in northwest portions of the project area,

but also occurs in western St. Louis County. The
aspen-willow communities of the southern third of

woodcock is most abundant in Towland alder and
the project area.

0f the probable inhabitants of the project area,2“ Cooper's hawk, marsh hawk, northern bald
eagle, double-crested cormorant, Franklins gull and common tern are reported as species of

changing or uncertain status by the Minnesota Department of Natural Resources.?22?

Similarly, the

4ldentified in 1974 Christmas Bird Count, Hibbing, MN.26

b
Identified in 1974 Christmas Bird Count, International Falls, MN.
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great blue heron, common loon and pileated woodpecker are reported as species of "special
interest."22

Reptiles and Amphibians

Species-distribution (ranges) maps presented by Conant indicate that species diversity of
reptilian and amphibian populations of the area traversed by the proposed transmission line is
relatively low compared to that in areas of similar latitude.2? The applicant has reported 11
species of amphibians and six species of reptiles in the six counties within the proposed project
area (ER Supp., Resp. to Q. 27). Conant?27 indicates the likely presence of a few additional
species, and some instances of uncertainty due to discrepancies in nomenclature.

Turtles inhabiting the project area include the common snapping turtle and the western painted
turtle. Both species are aquatic turtles that seldom range far from permanent water bodies.?27-29
They are probably most abundant in eastern portions of the project areas (Network I, Fig. 2.1)
where the incidence of ponds and lakes is relatively high.

The applicant reports four species of snakes occurring in the project area as follows: the red-
bellied snake, the eastern smooth green snake, and the common and red-sided garter snakes. The
last mentioned species probably occurs less frequently than the others, since the primary range
of the red-sided garter snake is to the west of the project area.28 Similarly, the southern
portion of the project area is within or immediately adjacent to the northern range limits of
the eastern hognose snake?? (not reported by the applicant), and therefore the species is likely
to be an infrequently occurring inhabitant of the project area.

The wood frog, mink frog, northern leopard frog, green frog and northern spring peeper are
reported by the applicant as occurring in the project area. Conant2?7 substantiates the occurrence
of these species in all or portions of the project area. Other common frog species of the

project area include the western chorus frog, boreal chorus frog, eastern gray tree frog and
southern gray tree frog.27

Toads reported occurring in the project area include the Manitoba (Canadian) toad and the American
toad (ER Supp., Resp. to Q. 27). Suitable habitats of the latter species are widespread; how-
ever, the Canadian toad most likely occurs only in the northern portion of the project area.2?

The central newt and mudpuppy are likely inhabitants since distributional Tlimits of these two
species include all or portions of the project area.2?? Similarly, the eastern tiger and blue
spotted salamanders3? are 1ikely to be present.27,28

3.6 ENDANGERED AND THREATENED SPECIES

3.6.1 Aguatic

No aquatic plants or animals classified as threatened or endangered by the USDI Fish and Wild-
1ife Service have been recorded within the proposed corridor, nor does the range of any such
designated plant or animal include any portion of the proposed corridor.31232 The State of
Minnesota has no official list of threatened and/or endangered species, but does have a list of
"animals and plants which merit special consideration and management".22

Three species--the black redhorse (Moxostoma duquesnei), lake sturgeon (Acipinser fulvescens),

and paddlefish (Polyodon spathula)--are listed as being of changing or uncertain status in
Minnesota. The populations of those species in Minnesota could increase or decrease, but at
present their distribution is uncommon and local. They have the potential of becoming threatened.
These are mainly limited to the Mississippi drainage and do not occur in the proposed corridor.

The brook lamprey (Tampetra lamottei), blue sucker (Cycleptus elongatus), least darter (Etheostoma
microperca), and pugnose shiner (Notropis anogenus) are species that merit special interest in
Minnesota because of unusual or unique value, special public interest, or vulnerability of
habitat. They are not 1ikely to become threatened or endangered in the near future, but should

be watched as important indicators of environmental quality. These species may be found in
unpolluted waters along the proposed corridor.

Finally, species which have been extirpated, or nearly so, from Minnesota's aquatic environs
include the blackfin cisco (Coregonus nigropinnis), blue catfish (Ictalurus furcatus), and skip-
jack herring (Alosa chrysochloris). These are species for which there is 1little hope of reestab-
lishing wild populations in Minnesota because of increases in human populations, changes in land
and water use, and gross loss of habitat.22 These species are limited to the Great Lakes drainage
and so are not normally found in the proposed corridor.




3-31

3.6.2 Terrestrial

Three species of animals on the current Federal 1ist33735 of endangered and threatened species
are considered potential residents of the proposed transmission line right-of-way. One--the
peregrine falcon--would be considered only as a migrant.

The gray wolf (Canis lupus) was recently reclassified from endangered to threatened status for
northern Minnesota only, while remaining endangered throughout the rest of its range.

The State of Minnesota is the last area within the 48 conterminous states where a major popula-
tion of the gray wolf remains. This may be primarily due to the remote primary habitat of the
population which is composed in large part of protected public lands.

In general, most wolves live in family groups or packs composed of two to eight members. Each
pack may range over an area of about 50-120 square miles (130-310 km2) or more and tends to be
territorial. The primary prey of the gray wolf includes white-tailed deer, moose, and beaver.3®

On March 9, 1978, the Department of the Interior ruled on the critical habitat for the wolf
(43FR 9607) in northern Minnesota and established five zones within the entire state. Zones 1,
2, and 3 have been designated Critical Habitat for the gray wolf. The proposed transmission
line route would cross diagonally, from southeast to northwest, Zone 3 of the wolves critical
habitat--part of its primary range (see Fig. 3.10). According to the recovery team for the
wolf38 this northwest section of the primary range contains approximately one wolf per 30 square
miles (78 km2). The team also indicated that wolf numbers appear to be increasing in this area,
probably as a result of legal protection and adequate prey population to support an increase.

The bald eagle (Haliaeetus leucocephalus) was recently listed as threatened for the State of
Minnesota. Its summer range within the state is concentrated in the northern half with the most
young produced in Chippewa National Forest, Itasca County, just west of the proposed route.2"
Since fish is the preferred and dominant food, the majority of eagles nesting within the state
are concentrated near large lakes and rivers.37 According to Green and Janssen?“ bald eagles
have nested in St. Louis, Itasca, Beltrami, and Lake of the Woods Counties in the past. Due to
the eagle's protected status the exact location of nests are generally not revealed to the
public. However, the Minnesota DNR does keep records on the location of nests and has a policy
to restrict power lines to at least one-half mile from a known eagle nest.

The peregrine falcon (Falco peregrinus), an endanger