SECTION 5 - ALTERNATIVES TO THE PROJECT
5.1 Alternatives Analyzed

This section discusses alternatives to the proposed Be@rigjied Rapids Line: 1) a no-build
alternative that focuses on conservation and system operailopabvements; 2) a new
generation alternative; and 3) transmission line alterestio the Project. The section explains
why all these alternatives are unacceptable or less thmmabin comparison with the Project.

5.2 No-Build Alternative

The initial consideration in addressing the reliability aftransmission system strained by
increasing load growth is whether both load growth andiegigtlectrical system facilities can
be managed to avoid altogether building additional faciliti¢satalle the projected growth. The
following discussion of the “no-build” alternative focuses on hbesuse of load management
and conservation measures to limit energy load growth, andprovement of local reactive
power supply to enable the current transmission systdrartdle the increase in energy demand
are not measures that can successfully address the pioggoieth in energy demand in the
Bemidji area and the North Zone of the Red River Valley over the long ter

5.2.1 Demand Side Management and Conservation Measures

Pursuant to Minn. Stat. 8§ 216B.2422, each of the Utilities have recarimitted a Resource
Plan for review by the Commission. These Resource Rlatal, among other things, the
Utilities’ programs to control customer loads. Each of éh&demand side management”
programs are directed at minimizing the peak load at any gwement by reducing or
eliminating the load of certain customers at certain tim&se Utilities have also instituted
additional Conservation Improvement Programs (“CIP”) as patheaif latest Resource Plans.
These programs focus on increased efficiencies that reducenthentaof energy needed for
certain uses.

The projected load of 296 MW in 2011/2012 for the Bemidji area asstmaddtilities will be
successful in reaching the DSM and CIP energy savingsifiddnn their respective Resource
Plans. Thus even greater reductions would have to be aclieve8&M and CIP to be feasible
alternatives to the Project. As discussed in subsection 5.2®&,béé MW of local running
generation would have to be added to the Bemidji area iftraswmission is not built, and thus
a comparable reduction of load would have to be achieved by2ZPLif neither transmission
nor generation were built. As discussed in Section 4.10 abogendt realistic to expect that
DSM and CIP measures could both achieve that level of ieduztd do so within the specific
geographic area that is necessary. Pursuant to the CaomisisBata Exemption Order,
additional information on the Utilities’ DSM and CIP programs is predich Appendix F.

5.2.2 Reactive Power Supply
Presently, energy demand in the Bemidji area is met phntey remote generation via the bulk

transmission system. The Bemidji area now only has ared enerating facility: Otter Tail
Power's Solway Generating Station located in Lammers nBbip, Minnesota; which is a
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40 MW dual-fuel (natural gas and oil) peaking generator with aibidity to operate as a
synchronous condenser (dynamic reactive power supply sdurdé)e current load-serving

capability of the Bemidji area is limited by voltage stabitipncerns following the loss of one of
the transmission sources into the area. The presentmsysie a maximum load-serving
capability of approximately 220 MW, which is projected to be A¥ Mss than the anticipated
peak load of 296 MW in the 2011/2012 winter season (when the Be@rakjid Rapids Line is

expected to be in service). The limiting contingency is tee tf the Winger-Wilton 230 kV

line. The location of greatest concern for voltage collapsevioly this contingency is Cass
Lake, which is southeast of Bemidiji.

Until the end of 2011, first-contingency requirements to mairgaieliable transmission system
can be satisfied with the addition of capacitor banks at tittet\\or Cass Lake Substations, and
forced operation of the Solway generation unit. As a restigr Qail Power plans to install
capacitor banks at Cass Lake. By the end of 2011, howeverbilitg 8 improve system
support using capacitors and the Solway generator will be reached.

Double-contingency (N-2) analysis, which focuses on tbes lof two critical facilities
simultaneously, was conducted to determine the reactiverpaguirements of the Bemidji area
between the years 2006 and 261Mlthough the addition of capacitors effectively addresses
system performance concerns for a number of second-contingeanwgrios, it does not fully
address all concerns. In many of the second-contingency msersevere line overloading is
evident, so even with ample reactive power supplies &laithe area’s load serving capability
is still constrained. Consequently, load shedding must be endploy@event line overloading
during various second-contingency scenarios.

The operation of the 40 MW Solway peaking generator helpsowepsystem performance for
most of the contingencies analyzed. However, this requiigsatch of Solway before the
contingency occurs. This generator does not help for any scemavalving the loss of the
Solway-Wilton 115 kV line, which separates the generation fronca@riportions of the Bemidii

load center, such as the city of Bemidji, and the Cass Lake area.

' Formerly there were two generating facilities in emidji area. In September 2006,

however, Ainsworth Engineered USA cut in half its produtif wood products and shut down
its generation facility located near Cass Lake. The tds$1.5 MW of generation (and its
associated reactive support to the system) with only a 4.5rétNyction in load places a greater
burden on the local transmission system. While the asabfsihe Bemidji area has not been
updated to quantify the impact of this specific loss of locakgation, system performance has
been slightly degraded beyond what existing study results show.

2 The standards established by the North AmericantridleReliability Council (“NERC),
which develops and enforces reliability standards to imgoitbe reliability and security of the
bulk power system in North America, require consideratiolN<&f conditions. See NERC
Standard TPL-003-0, Category C (requiring analysis ofriggg resulting in the loss of two or
more (multiple) elements”).
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As the 2011/2012 timeframe approaches, Solway will have to be sua generator for
increasing lengths of time on a pre-contingent basis totmaia reliable transmission system.
This is costly, and the Solway generation was not designéuterrded to be operated in this
manner. It is limited in how long it can be run, based @i $upply, the amount of purified
cooling water available, and its operational permits. Eveln thié Solway generator running at
full power, and the aforementioned capacitor additioteeawVilton and Cass Lake Substations,
the transmission system in the Bemidji area will noteha load-serving capability equal to the
projected 2011/2012 winter peak demand of 296 MW. By this time thensgswoltage
stability concerns will need to be addressed by the addfimew transmission or generation in
the area.

System operation beyond the voltage stability limit willutes voltage collapse, evidenced by
sustained under-voltages leading to tripping of sensitive loadsreduced life of motors in
appliances (refrigerators, furnaces, air conditionets). These concerns cannot be reliably
addressed by more capacitors because when load levels apfhr@aditage stability limit and
system collapse, capacitor switching results in unaccgpliaigle voltage changes that can result
in voltage spikes above acceptable limits. In additioms difficult to coordinate automatic
controls for the capacitor banks at the higher load levels.

5.2.3 Conclusion on No-Build Alternative

The Utilities have and continue to execute DSM and coaservimprovement programs to
manage the growth of load in the Bemidji area. The &sted 296 MW winter peak load by
2011/2012 already incorporates the energy savings that can beteeikpe be realized under
these programs. Increasing DSM and conservation effdtignsfore not a realistic alternative
to new transmission or generation to address the area’s ingrel@simand for energy.

The Utilities have also been upgrading existing facilitieghe area to meet the increase in
demand. The addition of reactive support to area substations, and #asé&tcoperation of area
peaking generation, will help maintain system load-servinghityaup to 2011/2012, at which
point future load growth will require additional transmission oregation.
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53 Generation Alternative

Addition of generation near the load center is a theoraditeinative for improving the power
system’s load serving capability. This section discussesptheticality of adding new
generation to secure increases in the Bemidji area amhdRRer Valley load-serving capability,
considering relevant reliability and economic factors.

5.3.1 Type of Generation Required

Generation can be characterized as either baseload, intetepext peaking. Within each type,
the generation can be characterized as dispatchaéle available upon demand) or non-
dispatchableife., not necessarily available upon demand). For the Beraidp, generation

output would need to be dispatchable or well correlatdtl thie load level because there is
limited transmission capacity for importing energy fromheot regional generation.

Consequently, intermittent resources such as wind generatiold wot be feasible stand-alone
solutions.

Baseload generation typically has a high installed cati@m operating costs. Typical units of
this type are coal-fired, nuclear, or hydro. The unit is esipento construct but uses
inexpensive fuel, and has relatively high efficiency. Dustitong economies of scale, baseload
units generally have 400 to 1000 MW capacities.

In contrast, peaking generation additions have relativelyitstalled cost but high operating
costs. Typical units of this type are gas- or oil-fioetinbustion turbines. The unit is relatively
inexpensive to construct but consumes expensive fuel. Pealiegag@s such as combustion
turbines are commonly available in sizes from 20 MW to 200 MW.

In between the extremes of baseload and peaking genesaiitermediate generation. Typical
units of this type are “combined-cycle” arrangements cbingisof one or two gas-fired
combustion turbines with a heat recovery steam generatoerpmva conventional steam
turbine-generator. This blending of technologies captures dhe imhstalled cost of the
combustion turbine plus the additional efficiency gained froreans cycle unit, whose input is
recovered waste heat from the combustion turbines. Howduel, costs for gas-fired
intermediate generation are higher and more volatile, signity impacting the cost of
generation, especially during the winter season when thedeigiand for gas for home heating
affects gas availability and pricing.

In the end, the feasibility of gas-fired generation, everh wiiie economic benefits of
intermediate generation efficiency, is not a prudent aterea  Natural gas prices are at their
highest during the winter heating season when loads within theRRed Valley are at their
highest levels during the year.

5.3.2 Transmission Outlet Requirements

As discussed in subsection 4.8.3 above, the Bemidji area iglé¢inthe NDEX boundary.
Although the Bemidji area is generation-poor, the NDEXaedgn which it is located is, as a
whole, generation-rich. Addition of new generation in a geimgraich area requires either that
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existing generation within the area be displaced, or thatased transmission outlet capability
be established to allow continued operation of the existing generation.

The existing North Dakota generation is characterized bylearproduction costs because it is
nearly all baseload. Consequently, displacement ofiexigeneration is not desirable because
displacement of low-cost generation will increase totaksygiroduction costs.

Since the NDEX boundary is a power transfer-limited intesfadding new generation within its
boundaries would require transmission additions to increlaseexisting generation outlet
capability. New lines constructed to provide the outlet céipafor new generation would be
similar in length and voltage to the proposed Fargo-Twite€iand Bemidji-Grand Rapids
Lines, whose installation the generation addition is trying to avoid.

5.3.3 Installed Generation at a Single Site

In order for a generation addition to the Bemidji ar@gmission system to provide system
reliability enhancement equivalent to that achievedHeyaddition of a transmission line, the
generating facility must be as reliable as the line would Based on industry experience of
“forced” (unplanned) line unavailability being generally in thega of 1-9 hours per year, a new
transmission line can be expected to have an annual availédwlity of over 99.9%.

Generators typically have availability in the range85% to 95%. It is therefore impossible for
the addition of one generating unit to provide service equivalethiat provided by addition of
one transmission line. With a generating unit availabilitythe range of 85% to 95% it is
necessary to have four generators each with an 86%alwiyl or three generators each with a
93% availability, to achieve generation availability equivalenh& of one transmission line.

The current forecast shows that the projected peak loac iBemidji area is 76 MW greater
than the projected 220 MW maximum load-serving capability ef ekisting transmission
system in 2011 under single-contingency circumstancesrdér or generation to eliminate the
need for transmission, a minimum of 76 MW of generation woekldrto be running prior to
any contingency or other disturbance on the transmissistem. As explained above, more
than one generator is required to insure that 76 MW of gemerst always available when
needed. For the purposes of this analysis, the 40 MW Sgesagrator was not considered as a
source to supply the required generation on a long-term basé is has humerous restrictions
on its availability, as explained in subsection 5.2.2 above. Althahg availability of the
Solway generator could be improved by upgrading it and itdlanycfacilities at a significant
capital cost, the generator’'s operational permits may nableto be modified. Therefore the
installation of three combustion turbine units of 60 MW each assumed in this analysis. This
would provide redundancy as well as support for expected load growth.

At $700/kW installed, these three units would cost approxijn&E26 million. This assumes
suitable sites and fuel delivery arrangements could be exkcuin the case of load centers
subject to post-contingent voltage collapse, as is the cabe Bemidji area, up to two of the
local generating units would need to be on line pre-contige€nring high load conditions,
displacing power which would have otherwise come from rengeneration resources. The
remote generators will as a group have lower energy productists during nearly all of the
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hours involved, so system production cost penalties will be adatedueach year. Based on
capital cost alone, generation is not a viable alternativestBrbject.

5.3.4 Distributed Generation

While there is no universally accepted definition of “distrdaligeneration,” the Institute of
Electrical and Electronics Engineers defines it as auresohaving an aggregate capacity of
10 MVA or less that is not directly connected to a bulk poiremsmission system. See also
Minn. Stat. 8§ 216B.169, subd. 1(c) (defining the term “high-efficiency, davissions,
distributed generation” as a distributed generation faaiftyyo more than ten megawatts of
interconnected capacity that is certified as a high-effigietow-emissions facility). Many
different fuel types can be used to power distributed géiner including natural gas, propane,
oil, wind, biomass, etc., although it is unlikely that units powesedibwvould meet the statutory
definition.

As discussed above, by the winter of 2011/2012 a minimum of 76 MWlisplatchable
distributed generation would have to be installed in the Beamea and kept on-line on a pre-
contingency basis to eliminate the need for additional tremssom. Just as with central station
generators discussed above, additional distributed generatidd t®uequired to insure that a
minimum of 76 MW would always be available. Distributed egation resources are also
typically unmanned and this must be taken into accounnvassessing the availability and
reliability of this alternative.

For the purposes of this analysis, it is assumed thatllinitid0 MW of dispatchable distributed
generation would be required to provide the redundancy nece¢esamgure that at least 76 MW
would be available at all times. Additional generatiopdmel the 110 MW would be needed to
keep up with growth in the area’s load beyond 2011/2012. Becausgéributed generator’s
aggregate capacity at each site must remain below 10ahimum of eleven sites each with
10 MW of generation would need to be identified. These sitesld all have to be 1)
strategically located at points in the power systemraiht@e generation will support the
transmission system’s voltage without exceeding its thedimits; 2) not require extensive
transmission upgrades which would defeat the purpose of addingudied generation in lieu of
the new transmission; and 3) be close to a fuel sourgenimize supply costs. Typically it is
very difficult to achieve all three goals. In adadlitj more sites would ultimately need to be
located to keep up with projected load growth.

Generally a 10 MW distributed generation site would hawers¢ 1.5 to 2 MW generators
driven by reciprocating engines, powered by diesel féelsuming diesel generators rated at
2 MW output, 5 generators would be needed at each of the esatesnfor a total of 55
generators.

The typical installed cost of a 10 MW distributed generasiite connected to a 69 kV or lower
voltage power line would be approximately $7,650,000 for five 2 MWedtliesciprocating
engines, or $84,150,000 for the eleven sites. However, since the contiatiogof this type of
generator is typically only 85% of the peak rating or 1.7 MWgesrerator, the total continuous
capability at each site would be 8.5 MW. The additional cost to cahstommunications to the
site would further increase the cost of this altermativAt a minimum, this would involve
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installation of dedicated leased phone lines, the cost of whibighly dependent on location.
Recent quotes received by Minnesota Power for dedicatselddmes have been approximately
$100,000 per mile, with a $1000 per month lease charge.

Diesel generators are expensive to run and maintain.icalygiesel fuel consumption is over
100 gallons per hour per engine (or $175/MWh with diesel at $8adkm) when the engines
are operated at their continuous rating. That would be appatedy 8,000 gallons over a
continuous 16-hour run period for each 10 MW site. The $7.65 millishestimate per site is
for the five generators, and a 10,000 gallon fuel tank to supelfiié units, which means that
the units may need to be fueled on a daily basis during pealpévamis. In addition, permit
restrictions may limit the number of hours a diesel pedayenerator could be operated due to
emission requirements. This may mean that these uau&lwot be a viable alternative unless
appropriate permits can be obtained.

Use of natural gas powered reciprocating engines couldinelien the fuel supply issues
associated with diesel fuel. They may also reduce issssxciated with air emissions and air
quality permits. However the cost would increase signifity for two reasons. First, an engine
modified to run on natural gas is typically de-rated ppraximately 50% so the number of
generators would double as would the installation costoil, the cost to bring a natural gas
supply to the site is approximately $300,000 per mile, and depeaditige location, this could
become cost prohibitive. Finally, there would also be theesaatural gas fuel availability and
operational cost issues identified in subsection 5.3.1 above. tAdwse of natural gas instead
of diesel generators does not appear to be reasonable.

Another alternative would be to install a single 10 MW gas or oiloemtion turbine at each site.
However, turbines are more expensive than reciprocatingrgers so this alternative would
have a higher initial cost. Depending on location, these waitdd likely be fueled by natural
gas or diesel fuel and therefore have the same fudlbN#y and operational cost issues
discussed above. Also, these units would probably not meet the requserha high-efficiency
low-emissions resource as defined in Minnesota statute.

The typical cost of a small natural gas combustion turbine is appately $1,105/kW installed,
or $11,050,000 per 10 MW site. This would bring the total cost émeal sites to $121,550,000
which is more than double the estimated cost to construct thecPrdjhis cost would be further
increased by the cost to interconnect the generatbetpdwer system, and get communications
and a gas supply to the site. Again this does not appearaodasonable alternative due to the
high capital cost.

5.3.5 Conclusion on Generation Alternative

Adding generation in the Bemidji area is not a practicahode of achieving the required power
system load serving capability in lieu of transmission éidditions. This is primarily due to the
following considerations:

the Bemidji area is electrically on the generation-rsidhe of the constrained

NDEX boundary, and thus the addition of local generation wdisidlace rather
than supplement lower-cost remote generation;
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the relatively low reliability i(e., availability) of generation compared to that of
transmission lines;

the capital investment required for intermediate generationldvbe of a
magnitude much greater than the transmission facilitiey tare intended to
supplant; and

the cost of running additional local generation in anticipatiba transmission
outage would be significant.

Considering all the above information, installation of logaheration or distributed generation
in the Bemidji area is not a practical or cost-effextalternative to the construction of the
Project.

5.4  Transmission System Alternatives

The Utilities’ evaluation process demonstrated that n@msmission was the best option to
address the area’s load-serving deficiency. The Utilgesluated different transmission line
alternatives to determine the optimal new transmissiterrative to meet the needs of the
Bemidji area in particular, as well as the North Zone of the Red Ra#ey region as a whole.

5.4.1 Transmission Alternatives Evaluated

The Utilities evaluated four new transmission alternatives:

1. Add a Bemidji-Grand Rapids 230 kV line (from Wilton
Substation to Boswell Energy Center Substation);

2. Add a second Winger-Wilton 230 line on separate
structures from the existing 230 kV line;

3. Add a Badoura-Wilton 230 kV line on separate structures
from the existing 115 kV line; and

4. Rebuild the existing 115 kV Bemidji area lines (Badoura-
Wilton and Winger-Wilton) to higher capacity (300 MVA).

Figure 5.4-1 below illustrates the four alternatives.
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Figure 5.4-1 Transmission Alternatives
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The four alternatives were evaluated to determine whiak @ptimal based on the following
analyses: 1) voltage stability (also known as Power-Voltage-¥d) analysis; 2) thermal (line
and transformer loading limit) analysis; 3) demand anergy loss analysis; and 4) total cost of
ownership analysis. The results from these various semlgre discussed in the following

subsections.

5.4.2 Voltage Stability and Thermal Limit Analyses

To determine the incremental load-serving capability taaheransmission alternative provided
the North Zone, a voltage stability (P-V) analysis wasedonexamine voltage adequacy as load
increases, and a thermal limit analysis was done tondieterat what point line or transformer
overloads (thermal constraints) are experienced as loagkses. The P-V and thermal limits
for the Bemidji-Grand Rapids Line are discussed abowilisections 4.8.1 and 4.8.2. The P-V
and thermal limit analysis below include all of the ottransmission alternatives as well, with
each alternative analyzed under pre-contingency conditi@nssf/stem intact), and after each of
the following critical contingencies occurred: a) outage efDlorsey-Forbes 500 kV line; b)

outage of the Wilton-Winger 230 kV line; and (c) coincident outajeke Wilton-Winger 230
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kV line and Badoura-Laporte 115 kV line. As noted in Sedli@) these were identified as the
most limiting contingencies in the transmission studieslgoted by the Ultilities.

(@) Voltage Stability Analysis Results

As demonstrated by Table 5.4-1 below, the load-serving limithefNorth Zone of the Red
River Valley as determined by P-V analysis are veryediffit among the various transmission
alternatives. All yield at least 290 MW of incrementaldiaerving capability as compared to
230 MW for the existing system.

Table 5.4-1 North Zone Voltage Stability Limits
With Each Transmission Alternative
(Incremental Load-Serving Capability of Red River Valley
North Zone Based on 2003/2004 Winter Peak Load of 850 MW)

Bemidiji- Winger- Badoura- Rebuild
Existing Grand Wilton Wilton Existing
Condition System Rapids 230 kV Line | 230 kV Line | 115 kV Lines
230 kV Line #2
Load Limit (MW)
System Intact 525 805 610 650 585
Dorsey-Forbes) 30 450 290 370 350
outage
Wilton-Winger | 55, 780 525 590 315
outage
Wilton-Winger No
& Badoura- No solution* 560 415 515 I
solution
LaPorte outage
* Infeasible condition due to voltage collapse.

The shaded cells in Table 5.4.1 indicate the contingency stelishes the load-serving limit
for each transmission alternative. As can be seenintiteny contingency for the 115 kV Line
Rebuild alternative is the Wilton-Winger outage. All ota#ernatives perform better for that
contingency. The limiting contingency for the other threeraditives is the Dorsey-Forbes
outage, with the Bemidji-Grand Rapids Line increasing slgstem capability during that
contingency the most: from 300 MW to 450 MW.

The table also shows that the Bemidji-Grand Rapids Idnine best performer following the
limiting double contingency of the Wilton-Winger & BadouraHate outage, with a capability
of 560 MW. The rebuild of existing 115 kV lines offers no inceatal load-serving capability
in the event of a double contingency.
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(b) Thermal Analysis Results

Table 5.4-2 below indicates the best transmission altgasafor increasing the load-serving
capability of the North Zone of the Red River Valley basedpost-contingent line loading
(thermal) concerns are the Bemidji-Grand Rapids and BadWdiltan 230 kV Lines. These are
also the alternatives with the best voltage stabilityqeerénce, as discussed above. The worst
alternative is the Winger-Wilton 230 kV Line #2.¢, a 25 MW thermal limit for the Dorsey-
Forbes outage). The rebuild of existing 115 kV lines also pesfoefatively poorly (a 75 MW
thermal limit for the Dorsey-Forbes outage).

Table 5.4-2 North Zone Thermal Limits With Each
Transmission Alternative
(Incremental Load-Serving Capability of Red River Valley
North Zone Based on 2003/2004 Winter Peak Load of 830 MW

Bemidiji- Winger- Badoura- Rebuild
Existing Grand Wilton Wilton Existing
Condition System Rapids 230 kV Line | 230 kV Line | 115 kV Lines
230 kV Line #2
Load Limit (MW)

System Intact 350 500 400 500 500
Dorsey-Forbes 0 275 o5 200 75
outage
Wilton-Winger | 4, 500 350 500 300
outage
Wilton-Winger
& Badoura- No solution* 500 500 500 No solution?
LaPorte outage
* Infeasible condition due to voltage collapse

Taken together, the voltage stability (P-V) and thermal anasfsas that the best alternative for
providing significant increases in load-serving capability in Nwgth Zone of the Red River

Valley (where Bemidji is located) is the Bemidji-Grand RigplLine. The Bemidji-Grand Rapids
Line alternative has superior electrical performancgetiaon the voltage stability and thermal
analyses summarized above.

It is important to choose the alternative that providesb#st performance in order to maximize
the number of years before the next improvement will be needeiven the alternatives
presented above, choosing any alternative other than the B&négjd Rapids Line will result
in additional load-serving improvements being required sooner in thé Kone.
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5.4.3 Transmission Demand and Energy Loss Analyses

Transmission losses consist of demand (MW) and energyh(Mdgses. The Utilities analyzed
the ability of each of the four new transmission altBvea to reduce such losses from the levels
experienced for the existing system.

€)) Demand Loss Analysis
Both summer and winter demand losses for the existingrsystere calculated. Then the
reduction of those losses achieved by each of the four ditesavas calculated. The results
are provided in Figure 5.4-2 below, which shows that the BemidjdrRapids Line
significantly reduces demand losses over any of the otheratiters

Figure 5.4-2 Demand Loss Reductions for
Each Transmission Alternative
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While the upper Midwestern U.S. is strongly summer peakingsubtomer load in the northern
Red River Valley and the Bemidji area is winter peaking. Thus thetredus demand losses is
greatest during the winter.

The above annual demand loss reduction was then transiébecapacity-related cost savings,
assuming that the capacity savings associated with akleinative represents an avoided
installation of peaking generation capacity. Because thermrexs a whole is summer peaking,
winter peak loss reductions do not represent incremental avoidedtgafde value of capacity
savings of the alternatives are therefore based on suden@&nd loss reduction. The capacity
value is calculated based on 115% of the actual demand losdioad{io cover the reserve
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sharing pool capacity obligation), an installed cost of $700f&the avoided generation, and
an annual fixed charge rate of 11.92%. The capacity cost saxamyeéch alternative’s annual
demand loss reduction is provided below in Table 5.4-3.

Table 5.4-3 Annual Capacity Savings From Demand Loss Reduction for Each
Transmission Alternative
Eastern Interconnection

Peak Summer

Transmission Demand Loss Capacity Savings
Alternative Reduction ($ Thousands)
(MW)

Bemidji-Grand Rapids

230 kV Line 2 A
Winger-Wilton 230 kV

Line #2 1.2 $115
Badoura-Wilton

230 kV Line 0.8 s
Rebuild Existing 10 $96

115 kV Lines

The value of the capacity savings associated with theidfieg@rand Rapids Line is over four
times that of the alternative with the next greatestnggyiand over six times greater than the
Badoura-Wilton alternative.

(b) Energy Loss Analysis

The amount of the reduction in winter peak demand losses dstos#erive the energy losses
associated with each of the transmission alternatigssing the energy losses on the winter
peak demand losses is appropriate because energy consumgtienBemidji area is greatest
during the winter season. Furthermore engineering fornuded to estimate average annual
energy losses are based on peak loss values. Upon calgulagi loss factor for the area
transmission system, it is then applied to the wintek glesnand loss reduction and multiplied
by the number of hours per year to obtain the annual etesgysavings in MWh. This is then
converted to a dollar value by applying an assumed average ameugy cost of $50 per MWh
for replacement energy from existing regional genenatesources, based on the average MISO
price for energy at the Minnesota hub in 2007. The results are shownénbTald below.
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Table 5.4-4  Annual Energy Loss Savings for
Each Transmission Alternative

Winter Equivalent Annual Annual Loss
Transmission | Peak Loss | Loss Factor| Hourly Loss Loss Savings
Alternative Reduction (%) Savings Savings @ $50/MWh
(MW) (MW) (MWh) (% thousands)
Bemidji-Grand
Rapids 230 kV 23.9 41.5 9.92 86,886 $4,344
Line
Winger-Wilton
230 KV Line #2 0.6 41.5 0.25 2,181 $ 109
Badoura-Wilton
230 KV Line 4.3 41.5 1.78 15,632 $ 782
Rebuild existing  , 415 1.00 8,725 $ 436

115 kV Lines

The annual energy loss savings resulting from the Bei@idjrd Rapids Line is estimated to be
over $4 million per year. All other transmission alternaiyeld less than 20% of the savings

achieved by the Bemidji-Grand Rapids Line.

(c) Cumulative Demand and Energy Loss Savings

The cumulative lifetime economic value of the demand andggn&ss reductions was
calculated for each transmission alternative assuming a 40-ye&ad fig the duration of the loss

differences, and a discount rate of 7.49% per year. Tablelieibd shows the present value of

the demand and energy losses for each transmission alternative.
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Table 5.4-5 Annual and 40-Year Cumulative Present Value of Loss Reduct®n
for Each Transmission Alternative

Annual Savings ($ Thousands) Cumulative

Present Value
Energy Savings| Total Savings ($ Millions)

Transmission
Alternative Demand
Savings

Bemidji-Grand

Rapids 230 kV $ 499 $ 4,344 $ 4,843 $31.9
Line
Winger-Wilton $115 $ 109 $ 224 $ 1.7

230 kV Line #2

Badoura-Wilton

230 kV Line $ 77 $ 782 $ 858 $ 5.6

Rebuild existing

115 KV Lines $ 96 $ 436 $ 532 $ 36

The Bemidji-Grand Rapids Line yields significantly highesd savings than any of the other
alternatives.i(e., nearly 6 times greater than the Badoura-Wilton 230 kV Lirtgctwhas the
next highest loss savings.)

5.4.4 Total Cost Analysis

A final economic analysis was performed to determine vendtie impact of the differences in
loss savings among the four transmission alternatives gisifisantly reduced when one
considers the alternatives’ construction costs. Foraihdysis, each transmission alternative’s
cumulative present value of revenue requirements waslatdd based on the construction costs
for the alternative, the alternative’s loss savings, thelillad annual revenue requirement
(LARR) factor for the alternative, a discount rate of 7.4986 year, and an assumed life for the
facilities of 40 years. The construction cost for a 230 k¥ lis estimated to be between
$675,000 and $915,000 per mile, depending on the terrain crossed and exdfjidiodway,
permitting, and other ancillary costs. Table 5.4-6 below shihe transmission alternatives’
present value revenue requirements.
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Table 5.4-6 Cumulative Present Value of Revenue Requirements (PVRR)
for Each Transmission Alternative
(Includingv/alue of 40-Year Loss Savings)

Cumulative PVRR

Transmission Installed Cost ($ million)

Alternative ($ millions)

Capital Related

PVRR Loss Savings| Net PVRR

Bemidji-Grand Rapids
230 kV Line (68 miles
with 2 substation
upgrades)

$ 58 $ 117 -$32 $85

Winger- Wilton 230 kV
Line #2 (53 miles with 2 $ 46 $ 93 -$2 $ 92
substation upgrades)

Badoura-Wilton 230 kV
Line (48 miles with 2 $42 $ 86 -$6 $ 80
substation upgrades)

Rebuilding 115 kV Lines
(100 miles with 5 $48 $ 97 -$ 4 $ 94
substation upgrades)

Note: The estimated construction cost used for the Winger-Wiltash Badoura-Wilton
alternatives is $795,000/mile. The estimated construction costfarsezbuilding 115 kV lines

is $430,000/mile. The estimated cost to construct the Progtfuvther refined, however, to
reflect the increased costs associated with the Rrojessing forested and wetland areas. See
Table 6.3-5 below for more detail on these increased coBte estimated costs to upgrade
substations for all the alternatives are $2,000,000 for a 230 kVasiohsand $1,000,000 for a
115 kV substation.

While the Bemidji-Grand Rapids Line has the highestitesd cost, its higher efficiency yields
significant electrical loss savings. Consequently, it isséednd least-cost alternative when the
total cost of ownership is considered. This economic analg&s not take into account that the
alternatives do not provide equivalent load-serving capabidigydemonstrated by the voltage
stability and thermal analyses in subsection 5.4.2 above. The Baddton-230 kV alternative
provides only 73% of the load-serving capability of the Bemida+@r Rapids Line (see Table
5.4-2), while costing 94% as much as the Bemidji-Grand Rapids($iee Table 5.4-7). The
other two alternatives provide significantly less load servimghiefor the Bemidji area.

To illustrate the actual cost-to-benefit profile for alf alternatives, a “Cost of Incremental
Load Serving Capability” analysis was done.
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5.4.5 Cost of Incremental Load Serving Capability Analysis

Using the incremental load serving capabilities reportede&xrh transmission alternative in
Table 5.4-7 as a base, both the installed cost and cumeuRYRR for each alternative was

calculated on a per-kW basis. See Table 5.4.5 below.

Table 5.4-7 Incremental Costs of Load Serving Capability
for Each Transmission Alternative
.. Increment.al Installed Installed | Cumulative | Cumulative
Transmission Load Serving Cost Cost Net PVRR PVRR
Alternative C‘"’(‘ff\‘,*\’,')"ty ($ millions) | ($IkW) | (8 millions) |  ($/kW)
Bemidji-Grand
Rapids 230 kV Ling
(68 miles with 2 275 $58 $ 211 $85 $ 310
substation
upgrades)
Winger-Wilton 230
kV Line #2 (53
miles with 2 25 $ 46 $ 1,840 $92 $ 3,665
substation
upgrades)
Badoura-Wilton
230 kV Line (48
miles with 2 200 $42 $ 210 $80 $ 400
substation
upgrades)
Rebuilding 115 kV
Lines (100 miles 75 $ 48 $ 640 $94 $ 1,245

with 5 substation
upgrades)

The Bemidji-Grand Rapids and Badoura-Wilton 230 kV Lines haraparable installed costs
per kW ($211 vs. $210), but the net PVRR for the Badoura-Wilton iki29% higher than for
the Bemidji-Grand Rapids Line on a cost per kW basis ($400 vs. $310).

More importantly, as noted in subsection 5.4.2(b) above, the supaliage stability and

thermal limits achieved by the Bemidji-Grand-Rapids Lmeans that its construction in the

timeframe proposed by the Ultilities effectively postporssy need for additional bulk
transmission to the Bemidji area. Constructing any of thenaliges does not similarly forestall

the necessity of building the Bemidji-Grand Rapids, howe¥ar. instance, upon completion of
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the next best alternative to the Project, the Badoura-WiIiten) the Utilities would have to
immediately begin the permitting process to build the Bemidji-&Rapids Line so that it could
be completed by the time it is needed. This would foatepayers to unnecessarily absorb the
cost of two lines over a short period of time when the cost gfaré line is necessary.

5.4.6 Double Circuiting

As noted in Section 3.1, the Utilities’ preferred corridor kfepportunities for the Project to be
double circuited with existing 115 kV or 69 kV lines. This dénaf having portions of the
Project share an existing right-of-way with another linestrbe balanced against the potential
adverse impact of a single contingency taking out two linggrahan just one. In addition to
this transmission reliability concern, double circuiting raisestroation and maintenance issues
that must be addressed. As previously noted, the feasibildgudfle circuiting portions of the
Project with existing transmission and distribution limet be addressed in detail in the Route
Permit application for the Project.

5.4.7 Direct Current Alternative

The MPUC's rules require an applicant for CertificatéNekd for an alternating current (“AC”)
transmission line to consider the possibility of constngca direct current (“DC”) line. A DC
line is typically proposed for transmitting large amasuif electricity over long distances
because there are considerably less line losses on aa®@dn on an AC line. There are only
two DC lines in existence in Minnesota, one of which is260 kV DC and the other is +/- 400
kv DC.

A DC line is not a realistic alternative in this siioa. A line intended for local load serving
purposes must be able to be readily tapped to serve custoWvéike this can be done with an
AC line, a DC line requires two conversion systems: oredtwert the AC electricity flowing

through the DC line to DC current, and another to converiD@ current back to AC current
that can be used by customers. Such converters would add idedimdb the cost of the

Project, which the increase in line loss reductions couldfiset. The economic justification
for a DC line does not exist in this case.

5.4.8 Undergrounding

Undergrounding is an alternative that is seldom used dmsinission lines. One major reason
why is the expense. The cost range depends on such fasttiie type of underground cable
required, the extent of underground obstructions such as eotlations, the thermal capability
of the soil, and the number of river crossings. The construodstno€ locating the entire Project
underground is estimated to be as much as 10 to 15 timesrgveaimile than if constructed as
an overhead line as proposed. This is based on the costfoarsge overhead 230 kV line of
$675,000 to $915,000 per mile, while the cost range for the same votiagentierground is
from $10 to $15 million per mile. These costs do not include thdatidrs with large reactors
that are necessary approximately every 20 miles to couhtikadarge line charging currents
associated with undergrounded high voltage lines. In addition, dheriacreased line losses and
maintenance expenses incurred throughout the useful life whderground line that makes its
cost over an overhead line even greater.
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Because of the significantly greater expense associateld witlerground transmission
construction, the undergrounding is limited to locations wlpysical circumstances allow no
other alternative or where overhead construction is prohibitegamples include congested
downtown centers where there is no space available éetoity streets and adjacent buildings
for adequate clearance.

While underground lines reduce visual impact and minimize ciifapacts after construction
(other than at the transition points where the line cosvestn being overhead to underground),
there still are environmental consequences. The predominambremeintal impact from the
construction, operation, and maintenance of undergrounshtission lines arises from the need
to obtain and maintain absolutely clear rights-of-way. Thestcoction activities for an
overhead transmission line are typically concentrated arounthé structures, while the areas
between structures can be left relatively undisturbed exXoephe removal of vegetation that
could interfere with the energized conductors. And a narrow pgtbetween structures is often
all that is necessary to string the conductors. Howevén,waderground construction the entire
right-of-way needs to be cleared and is utilized for constmucctivities which must occur at
every point along the right-of-way. This results in incrdasgpacts to wetland areas due to the
likely need to install an access road capable of supporting heanstruction equipment,
trenching activities, and cable installation. In additionhhigltage underground conductors
make use of soil moisture to assist in conductor cooling,hsoright-of-ways need to be
maintained free of woody vegetation to reduce soil masloss. A permanent road also must
be maintained along the right-of-way to allow maintenance and repair

Underground lines also present challenging service issésle overhead lines are subject to
more frequent outages then underground cables, service I uguekly restored by automatic
reclosing of circuit breakers resulting in a momentarage of the line. The lower incidence of
outages with underground cables is offset by those outageslbegsy in duration because it is
not recommended to reclose circuit breakers until ierdied that a fault has not occurred on an
underground cable. This is particularly difficult whee time is partially overhead and partially
underground because the underground portion of the line prewsitsimg outages of the
overhead portion through reclosing operations.

A faulted underground line takes much longer to restorausecof the difficulty in locating the
fault and accessing the site to make repairs. It is giy@ot recommended to repair failures in
high voltage extruded dielectric cables, but rather the podfighe cable containing the failure
is replaced. Typically, this involves completely replacimg failed cable between two man-hole
splice points, which are ordinarily located every 1,500 to 2fé@@ Replacing failed cable
involves bringing in heavy equipment, including cable reels weggBih000 to 40,000 pounds,
during all seasons of the year. If the failure is ipl&cs, it may be feasible to make a repair at
the splice location without having to replace large quastifecable, but access is still required
for equipment and personnel. If the fault occurs in aamdthrea where all-season roads are not
maintained, restoration can be delayed as matting isll@wst® gain access to the manholes
involved in replacing the failed cable.

69



Despite the performance and cost drawbacks of undergroundmgsanission line, the DNR
has requested the Applicants to consider that as anaditerrat the points where the Project
crosses the Mississippi River. The Applicants are aimajythis alternative and will discuss it in
more detail in the Route Permit application for the Project.

5.4.9 Conclusion on Transmission Alternatives

The best alternative to address the load-serving concerns afetags a new 230 kV overhead
AC transmission line. In comparison to the four new transmisdiematives that could address
the issue, the Bemidji-Grand Rapids Line has the bestrielgerformance and best cost-to-
benefit profile. For these reasons, the Utilities propasestruction of the 230 kV Bemidji-
Grand Rapids Line in the Utilities’ preferred corridor tieess the load-serving concerns in the
Bemidji area and the North Zone of the Red River Valley.
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SECTION 6 - ALTERNATIVE CORRIDORS
6.1 Alternative Corridors for the Project

After completing the studies that identify the Bemidji-GtaRapids Line as the best
transmission solution to the area’s load serving inadequaciesUtiliges discussed their
preferred corridor for the line through the Leech LRleservation with the Leech Lake Band of
Ojibwe. Through those discussions, two alternative camsidvere identified: a 116- mile
corridor that runs to the north around the Leech LagseRsation (“Northern Corridor”); and a
corridor that runs through a southern portion of the Resen (“Southern Corridor”). See
Figure 6.1 below.

Figure 6.1  Alternative Corridors for the Project

Upon examining the electrical performance of the line altvegtivo alternative corridors, as
well as the costs of construction, the Utilities concluded beither alternative is preferred. A
summary of the analysis is provided below.
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6.2 Electrical Performance Issues

Locating the route for the Bemidji-Grand Rapids Line in thdities’ preferred corridor (also
referred to as the “Central Corridor”) provides more bddigelectric service for the Bemidji area
than the alternative corridors because it maximizesldad serving ability of the line and it
provides the most flexibility to make other reliabilitgprovements in the area, most notably at
Cass Lake.

A transmission line’s ability to transport increasimgaaints of electric power, referred to as the
line’s loading limit, is generally constrained by the linghermal limit. When a transmission
line is short, the impedance of the conductor is smalletraréfore the line can be loaded up to
its capacity, or thermal limit, and still maintain stabtdtage (steady state stability). The longer
the transmission line becomes, however, the higher the impedhmrseonductor and the lower
its ability to maintain acceptable steady state galtaln short, as a line’s length increases its
loading limit becomes less than its thermal limit, resgltin a longer line providing less load-
serving capacity than a shorter line of the same voltage.

Figure 6.2  Impact of Line Length on Loading Limits
(Generic 230 kV Transmission Line)
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The Southern Corridor is almost half again as long asCéntral Corridor (99 miles vs. 68
miles), resulting in the loading limit of a 230 kV line in tBeuthern Corridor being about 85%
of the limit of a 230 kV line in the Utilities’ preferred mor. The Northern Corridor is even
longer (116 miles), which results in a 230 kV line’s loadabilityhe icorridor being only around

75% of what it would be in the preferred corridor. The reduloading limits of transmission

facilities in the alternative corridors directly dimshes the lines’ ability to effectively address
post-contingent voltage concerns in the Bemidji area and redhedoad serving capability of

the line.

A further consideration is that there is expected to be a needddional electric power support
in the vicinity of Cass Lake in the future. Cass Lake is locaiatheast of Bemidji in the Leech
Lake Reservation. If the existing 115 kV line between Bemidji had\tary Switch southeast of
Bemidji experiences an outage, Cass Lake has only oneiedéstource remaining, which is
from Badoura to the south. Studies show that with agryifsstant growth in the Cass Lake area
it will be difficult to serve Cass Lake from Badoura aonThe Utilities’ preferred corridor
passes very near Cass Lake, which is midway betweeneter\Rtion’s northern and southern
borders, making available low-impact alternatives to reoagfcelectric service there when the
need arises. This could involve segmenting the new lineav&B0/115 kV substation located
near Cass Lake, or adding a 115 kV circuit between Beamdj Cass Lake as an underbuild on
the proposed 230 kV line. Either of these alternatives cacd@mplished with minimal impact
on right-of-way requirements, and at relatively low expernse.comparably improve Cass Lake
service if the Bemidji-Grand Rapids Line is located ia 8outhern or Northern Corridors, it
would be necessary to build a new 10- to 12-mile 115 or 230r&/iti new right-of-way to
connect either corridor to Cass Lake.

Finally, system design considerations do not support lacdhie route for the Bemidji-Grand
Rapids Line in the Southern Corridor. Large portions ef3buthern Corridor overlay the route
of the existing Wilton-Bemidji-Nary-Laporte-Akeley 115 Rwie. Locating the Bemidji-Grand
Rapids Line along the same route as the Wilton to Akeley Y1fink would result in 2 of the 4
transmission facilities for the Bemidji area beingedied through the same geographic region
south of Bemidji. Choosing to configure the system like thigtitens the risk that the Bemidii-
Grand Rapids and Wilton-Akeley transmission lines could leafterience an outage from the
same weather-related event along this 45-mile corridolRGIEecognizes the loss of all circuits
within a common right-of-way as a credible contingency thast be considered in transmission
planning studies. See NERC Standard TPL-004-0, Category D.7.

6.3 Cost Issues

The Utilities conducted demand and energy loss andof@stnership analyses of the Bemidji-
Grand Rapids Line in the three corridors. The samé&adetogies and cost assumptions were
used for these analyses as those discussed in subsections 5.4.3 and 5.4.4 above.

The demand loss reductions of the three corridors arershimwable 6.3-1 below for both
summer and winter peak conditions.
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Table 6.3-1 Demand Loss Reductions for Each Corridor
Eastern Interconnection

Peak Winter Peak Summer
: Demand Loss Demand Loss
Corridor Reduction Reduction
(MwW) (MwW)
Preferred Corridor
(68 miles) e S
Southern Corridor
(99 miles) 20.6 4.7
Northern Corridor
(116 miles) 19.2 4.3

The Northern and Southern Corridors yield smaller loss redudti®and 21 MW, respectively)
than the Utilities’ preferred corridor. The alternats@ridors’ inferior performance is due to
their greater lengths, and therefore higher impedance, wuciit iin less power flow on the line
and consequently offer less loading relief for existing trassiom sources in the Bemidji area.

The annual summer peak demand loss reductions for thdarsrwere translated into demand-
related cost savings. The results are in Table 6.3-2 balbigh shows the savings of locating
the Project’s route in the preferred corridor are 11%tgrdhan if the route is located in the
Southern Corridor, and 21% greater than if the route was locatedMottieern Corridor.

Table 6.3-2 Annual Demand Loss Reduction Savings for Each Corridor
Eastern Interconnection

Demand Loss Reduction

Corridor Savings
($ Thousands)
Eg8efrenr5§g)Corridor $ 499
é%u:rr:ﬁég)Corridor $ 451
Northern Corridor $413

(116 miles)

Annual energy losses and associated cost savings wereaddsilated for the three corridors, as
shown in Table 6.3-3 below.
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Table 6.3-3 Annual Energy Loss Savings for Each Corridor

(at $50/MWh)
Peak LOSS Equivalent Annual Annual Loss
Corridor Reduction Loss Factor| Hourly Loss Loss Savings
(MW) (%) Savings Savings @ $50/MWh
(MW) (MWh) (% thousands)
Preferred
Corridor 23.9 41.5 9.92 86,886 $ 4,344
(68 miles)
Southern
Corridor 20.6 41.5 8.55 74,889 $3,744
(99 miles)
Northern
Corridor 19.2 41.5 7.97 69,800 $ 3,490
(116 miles)

The Utilities’ preferred corridor is projected to allowmnaial energy loss savings of over $4.3
million, which is 16% greater than the loss savings of thereoatCorridor, and 24% greater

than those of the Northern Corridor.

The cumulative lifetime economic value of the demand andggn&ss reductions was

calculated for each corridor.

corridor offers the greatest opportunity to realize loggga.

Table 6.3-4 below showsptiesent value of the demand and
energy losses by corridor, which indicate that locathe route for the Project in the preferred

Table 6.3-4 Annual and 40-Year Cumulative Present Value
of Loss Reductions for Each Corridor

Annual Savings ($ Thousands)

Cumulative
Corridor Present Value
Demand : : -
Savings Energy Savings| Total Savings ($ Millions)
Preferred Corridor| ¢ 499 $4,344 $ 4,843 $31.9
(68 miles) ’ ' ’
Southern Corridor
(99 miles) $ 451 $ 3,744 $4,195 $27.7
Northern Corridor
(116 miles) $ 413 $ 3,490 $ 3,903 $25.7
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To put the loss savings of the corridors into perspectiative to the construction costs of the
line for each corridor, the cumulative present value ofdévenue requirements to construct the
line in each corridor was calculated based on both thetraotien costs and loss savings
associated with the corridor. As explained in the notéldble 5.4-6 above, the cost of
constructing a line increases when it traverses fatestewetland areas. Table 6.3-5 below
shows the cost of constructing the Bemidji-Grand Rapide lin each of the three corridors
based on terrain.

Table 6.3-5 Project Construction Costs for Each Corridor

Central Corridor Southern Corridor Northern Corridor
Fggtsotr Length Cost Length Cost Length Cost

(miles) | ($ million) (miles) ($ million) (miles) ($ million)
Base 230 kV
Line Cost 68 $46.9 99 $68.2 116 $79.9
Wetland adde 18 3.5 13 2.5 29 5.7
Wetland Mats 3 3.7 3 3.7 3 3.7
Forest adder 33 4.0 63 7.7 60 7.3
Total Line $58.1 $82.1 $96.6
Cost

Table 6.3-6 below shows the PVRR to construct the Bemidjn@® Rapids Line in each

corridor, based on the line construction costs in the above talsl@aplestimated $2.5 million for

upgrades to the Wilton and Boswell Substations. The $2.5 millibasied on an estimate of the
actual substation upgrade work necessary for the BemidjiedGRapids 230 kV Line, not the

generic $2 million/substation upgrade used in the transmissionailtes analysis in subsection
5.4.4 above.
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Table 6.3-6 Cumulative Present Value of Revenue Requirements (PVRR)
for Each Corridor
(Including Value of 40-Year Loss Savings)

Cumulative PVRR
Corridor Inétﬂﬁ?ogs)ﬁ : (8 million)
Caplgillsgated Loss Savings| Net PVRR
(P6r8ef§]ri::(Sj)Corridor $60.6 $ 122 o -
(Sgc;u::ﬁég)Corridor $84.6 170 $28 $ 143
(Nlciréhrir”résc)orridor $991 % 200 $26 $ 175

The Utilities’ preferred corridor has a PVRR of $90 il with the PVRR for the Southern
Corridor being 59% higher and the PVRR for the Northern Corridor being 94%rhig

6.4 Environmental Issues

The Utilities prefer the Central Corridor because ibves the optimum performance of the
proposed transmission line while minimizing impacts to alp@conomic, and environmental
resources. As previously noted, however, at this stage rajtta® environmental resources and
impacts have been identified to the extent required fal fioute selection. Additional agency
and stakeholder input, field surveys, and analysis mustbstitonducted as part of the joint
federal/state environmental review process to identify the bestfiutee Project.

The Utilities have conducted a preliminary environmental review of tke ttorridors, however,
referred to as a Macro Corridor Study (“MCS”). This lipneary review was conducted in
accordance with RUS guidelines for federal environmental reefeavhigh voltage transmission
line. The Applicants’ March 2008 draft MCS submitted to theSR&Jincluded in Appendix G.

The draft MCS contains an overview of the types of land ubkgsiggraphy, hydrology,

vegetation, and wildlife in each of the three corridor§he draft MCS indicates that it is
preferable to locate the route for the Bemidji-Grangi&aLine in the Central Corridor in light
of performance, cost, and environmental considerations. See MCS ind&f&e

As the identification and development of transmission linates proceeds, areas where
avoidance is not possible will be identified, and impact miration and/or mitigation strategies

will be developed. Specific avoidance areas include areas Wwhesenission line development

is prohibited because of federal, state, or local regulationsa@esirable because of conflicts
with existing land use/development or land features. WithirCearal Corridor, the following
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resources would be avoided where possible, and where theytcée avoided, impact
minimization and or mitigation will be necessary:

Recreational resource areas — trails, campgrounds, water acegss poi
Hole-in-Bog Peatland Scientific and Natural Area

Bemidji Slough and Wolf Lake Wilderness Management Areas
Ecologically important areas

Culturally important areas

Wetlands and other water resources

Deer River and Bemidji Airports

Active gravel mining operations

6.5 Conclusion on Alternative Corridors

The total cost of locating the route for the Project e Utilities’ preferred corridor is
substantially lower than if it were located in the alégive Northern or Southern Corridors. This
cost differential, coupled with the superior electricafgenance achieved if the line is located
in the preferred corridor, demonstrates that it is aebethoice than the alternative corridors.
The Utilities’ preliminary environmental analysis of tmepiact of routing the Project in each of
the three corridors supports the conclusion that the Central Cagigieferable.
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SECTION 7 - APPLICATION OF CRITERIA
7.1  Denial Would Adversely Affect the Energy Supply

The Red River Valley is a geographically large area \uitited local generation. As MISO
observed in its 2006 Transmission Expansion Plan, thereceoeis voltage collapse concerns
because of the hundreds of category C contingencies thatiodtwr area. These concerns are
heightened if there is an outage of more than one souitte t@area; load shedding is often the
only way to avoid voltage collapse and restore the system’s perfornuaaceeptable levels.

In addition, load growth forecasts show the peak load setirmg of the local transmission
system is being reached due to load growth and associatedhgimoweak demand. It is
estimated that winter peak demand in the Bemidji ardangrease to 296 MW by 2011/2012,
76 MWs above the current system’s peak load serving capaldiy2011, any shortfall in load
serving capability can no longer be handled by forcing theatipa of local generation and
increasing the local power system’s reactive power supplyhe Utilities are now planning on
doing. New transmission will be necessary to maintaitagel stability in the event of single
and double contingencies.

7.2 There Is No Reasonable and Prudent Alternative

The Utilities have studied no-build, new generation, and nevgrivasion alternatives to deal
with transmission system deficiencies with increasingoroer load in the Bemidji area. This
Certificate of Need application demonstrates that the nid lailternative for dealing with the

growth is not a responsible alternative for the Ugitgiven their obligation to provide safe and
reliable electrical service to their customers. WhHile ¢xecution of DSM and CIP programs
will limit the growth of customer demand for more energy axisting system upgrades by the
Utilities can extend system reliability for the neéamn, future load growth is nevertheless
projected to reach a point where either new generationvotra@smission will be necessary to
meet anticipated demand.

Adding new generation in the Red River Valley, however, is angractical alternative to
improving the load serving capability of the electric systeftne reliability and economics of
adding small, intermediate, or large bulk generation, oriloliged generation, are not favorable
in comparison to the alternative of adding new transmissidn. the case of distributed
generation, there is the added problem that the high numbgerd@ration units must be
strategically located to put power on the system at ¢thetrequired to improve reliability, and
obtaining the required approvals to place such a high numbemalfl generation units is
unlikely. If large generators were added, generation otgtpiirements for the area would
increase, requiring additional transmission that the added genergas intended to avoid.
Intermediate generation has even greater capital ineestand operational costs than small
generation, and also contributes to an increased need for @mevatlet facilities as the
addition of large generation would.

The best alternative to address the load-serving concerine @fréa is new transmission. In

comparison to all the transmission alternatives evaluatdtei numerous studies conducted over
the last seven years, the Bemidji-Grand Rapids Linehebdst electrical performance and best
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cost-to-benefit profile. For these reasons, the Utilipespose construction of the 230 kV
Bemidji-Grand Rapids Line in the Ultilities’ preferredrador to address the load-serving
concerns in the Bemidji area and the North Zone of the Redr R/alley. There is no
reasonable and prudent alternative to construction of thedfigBrand Rapids Line to address
the voltage reliability and load serving deficiencies in the Bgm@rea and the North Zone of the
Red River Valley for the long term.

7.3  The Project Will Protect the Environment and Provide Benefits

The Utilities have conducted a preliminary environmental revoéwhree alternative corridors
for the Project and believe that it is preferabledrate the Bemidji-Grand Rapids Line in the
Central Corridor in light of performance, cost, and envirental considerations. At this stage,
however, not all of the environmental resources and impacts esre identified to the extent
required for final route selection. Additional agency andestakler input, field surveys, and
analysis must still be conducted as part of the joint fedtaitd/ environmental review process to
identify the best route for the Project and what, if anitigation measures must be taken to
protect the environment.

7.4  The Project Will Comply with All Applicable Requirements

All other permits and approvals that may be required for tloge€t have been identified in
Section 2.7, and Sections 3.6 through 3.15 detail the standardseti#giglicants must meet for
the acquisition, construction, operation, and maintenance of thecBroJhe Applicants have
committed to meeting all of these requirements and explaimegrocesses and practices that
will be followed to do so.

7.5 Conclusion

The Applicants, Otter Tail Power Company, Minnesota Powed &innkota Power
Cooperative, respectfully request the Commission issue réfi€zte of Need authorizing
construction of an approximately 68-mile 230 kV transmissio®e Ibetween the Wilton
Substation west of Bemidji, Minnesota and the Boswell Stibstan Cohasset, northwest of
Grand Rapids, Minnesota.
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