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June 13,2002
Robert L. Nance

Nance Petroleum Corporation
PO Box 7168

Billings, MT 59103
Dear Bob:

Enclosed is an analysis I have prepared of the Ban" Engineering report for Big Sky, along with
some recommendations on how the conmiunity may wish to proceed from this point forward.
While there is little in the report that I disagree with, I do feel there are other options available
which may be superior to those identified. In my analysis, I briefly describe each of those
altematives and discuss why I feel they may be better choices.
Please feel free to contact me by telephone at 701-222-7973 or by email at
bill.huether@mdu.com if you have any questions.
Sincerely,

William J. Huether

Director of Marketing & Customer Services

Barr Engineering Report
Strategic Energy Management for Big Skv, Montana
Review & Recommendations
Introduction;

In this paper, I have attempted to provide an objective, third party review of the Ban
Engineeringreport along with some general recommendations on how Big Sky may wish
to proceed from this point onward. My analysis is based on twenty-two years of
experience in energy utilization, including engineering responsibilities with DuPont, two
consultmg firms, and Montana-Dakota Utilities Co. Please bear in mind, however, that I

have not had any direct exposure to the specific conditions present in Big Sky, other than
through the information in the report and that provided during a brief conversation with
Robert Nance. It is possible, therefore, that special circumstances may exist which would
affect the validity of some of the conclusions provided herein.
Report Overview;

In the report introduction, the authors represent it as "a first step in assessing what
options are available to Big Sky, Montana, in their energy purchases." Viewed in that
context, the report appears to achieve its objectives. It provides a fairly comprehensive
overview of current conditions; along with several alternatives the community could
explore to improve its level of energy "independence". What the report does not do,
however, is provide much guidance in how to proceed, other than to suggest that further
study is necessary in several different areas. "VWle additional study will no doubt be
necessary if the community decides to pursue a particular alternative, it is difficult to
know where to begin without some type ofprioritization. What I have attempted to do in
the following sections, therefore, is to suggest a somewhat sequential approach for
resolving this issue.
Maintain the Status Quo;

Given current and near future projected electric rates, I believe the community should
first give serious and objective thought as to whether it is really worth pursuing any
altematives at this time. While the prospect of a 30-40% rate increase is certainly enough
to invoke an emotional reaction from almost anyone, its important to examine what this
really means. For example, the report lists the current electric cost for Big Sky at about

$0,059 per kw-hr. According to the Edison Electric Institute's mos;^ recent 'Typical Bills
and Average Rates Report", This compares to a 2001 average of $0,782 per kw-hr tor the
Mountain region (AZ, CO, ID, MT, NV, UT, and WY) and $0.0881 per kw-hr for the

country as awhole. A35% increase would take this up to $0.J97 per kw-hr. This is onlv
slightly above the current region average, and still well below the current national
average.

For the average homeowner using 15,000 kw-hr annually, this 35% would be about a
$310 per year increase. While this is arguably significant, it is probably not enough to
justify major expenditures on energy altematives. A more economically sensible solution
may be to simply continue to have individual homeowners decide if conversion to
propane is a better altemative.

^

Aggregated Electric Purchasing:

If the community decides they do, in fact, wish to consider an alternative source of
energy supply, I would next explore the possibility ofpurchasing electricity as an
aggregated entity from an energy marketer. This should be relatively easy to accomplish,
since the load is primarily residential (with known characteristics), and the Ski Area
(which is probably large enough that detailed load data would be available from the
utility, perhaps at a nominal charge). I would recommend getting several bids if you
decide to pursue this approach.

You should not expect, however, to see large savings by using an energy marketer, since

ofthe $0,059 per 1^-hrcurrent rate, $0,033 istransmission and distribution charges that
will remain in place regardless ofwho supplies the energy. Subtracting this out leaves
$0,026 per kw-hr that Big Sky is actually paying for the electric energy commodity. This
is a low number in today's energy market by anyone's standards, and it's unlikely any
marketer will be able to do significantly better. Even at a retail rate of $0.0797 per kwhr, the commodity cost would only be $0.0467 per kw-hr. For comparison purposes,
Montana-Dakota is currently paying aroimd $0.04 per kw-hr for wholesale firm power
(commodity only) to its Sheridan electric system, based on contracts aggressively
negotiated several years ago. It will also probably be very difficult to get any type of

pricing commitment beyond a year or two, so the commimity would be subject to the risk
of sharp price swings like those ofthe recent past if they purchase their power from a
marketer rather than the utility company.
The main advantage ofpursuing this item is that it would give Big Sky a benchmark to
compare utility service and any other alternatives against without investing much cost or
effort.
Peak Shaving Generator;

The next alternative I would recommend investigating is the installation of a large diesel
generation system in parallel with existing utiUty power. This alternative would have two
potential advantages to the community:
1. It would allow the community to reduce its electric load on the utility system
during peak periods. This may allow the conununity to receive special off-peak
rates from the utility or an energy marketer. These off-peak rates can be
significantly lower than standard firm service rates. Furthermore, they will
probably not increase as much as standard rates in the fiiture, since they do not
require that new capacity be added to serve the customers on them.
2. The generator would serve as a source of emergency power to the community in
the event of simultaneous failure of the community's two main electric feeders.

The reason diesel units are recommended is that their cost is generally about half of that
of gas fired units. Also, since the units will probably not run for many hours during the

course of a year, the fuel cost usually becomes a relatively minor issue, even though
diesel fiiel is generally somewhat more expensive on a per unit basis than natural gas or
propane. According to our local Caterpillar dealer, a ballpark estimate for a turnkey, 5.6
megawatt system would be about $1,200,000.

This option would also be relatively easy and inexpensive to explore. In fact, if you work
through a generation equipment manufacturer such as Caterpillar, they may do much of
the analysis at little or no cost.
Propane-Air or LNG System:

The Barr report briefly discusses the potential for bringing natural gas to Big Sky via a
pipeline from the vicinity ofBelgrade, MT. This is a legitimate altemative, and in fact,
we think the pipeline could be constructed for around $8 milUon rather than the $12-20
million estimated by the consultant (This does not include the cost of the distribution
system to serve the conmiunity). Even at this lower cost, however, this is an extremely
expensive undertaking, with a long payback on investment. There is, however, a less
costly altemative available that would provide many of the same benefits at a much lower
cost, while preserving the option of tatog natural gas pipeline service in the future. This
altemative would be to mstall a propane-air or LNG (liquefied natural gas) plant to serve
the commimity.
When propane is blended in proper proportions with air, the resulting mixture has
combustion characteristics very similar to natural gas. This allows the use of standard
natural gas appliances and piping techniques. If, at some time in the future, natural gas
pipeline service becomes available to the community, it would be very easy to
decommission the propane-air plant and switch to pipeline gas. An even better strategy
might be to keep the propane-air plant in back-up service. This would allow the
community to purchase natural gas on an intermptible service basis from the utility or
energy marketer. When service is provided on an intermptible basis, the customer agrees

to discontinue use ofpipeline gas during peak periods in exchange for a discount, which
can be significant.

As you can see on the attached graph, the bulk price of propane over the past few years
has consistently tracked natural gas prices, although it has been somewhat more
expensive. Both fuels, however, have been significantly less costly than current
electricity prices, and far below projected electric rates. A price estimate for a turnkey
propane-air plant sized to serve the community would be on the order of $750,000 $900,000, which is much less than the cost of running a pipeline from Belgrade to Big
Sky. Please keep in mind that this estimate also does not include the cost of the
distributionsystem for the commimity, which would be the same as if pipeline gas
system were installed.

I am not as familiar with LNG systems, but I assume they would function very similar to
propane-air. The key issue with them would likely be securing a reliable and economical

source for the LNG. I do know that West Yellowstone and Jackson Hole Wyoming have
LNG systems, so you may wish to contact them if you want more information on this
option.
A third possibility for centralized gas service to the community also exists. A propane
vapor system functions just like a individual home propane system, but on a much larger

sc^e. The community's supply ofpropane isstored inlarge tanks ata centralized
location, and the propane vapor is delivered to homes through an underground piping
system. The advantage of this approach over a propane-air system is lower first cost
while still being able to make bulk purchases at prices better than those available to the
individual homeowner. The disadvantage of a propane vapor system is that it is not as
readily convertible to natural gas ifpipeline service becomes available at some point in
the future. At that point, most of the propane furnaces, water heaters, and appliances
would need to be replaced, and some piping may need to be upgraded. This is, of course,
irrelevant ifpipeline natural gas service is never expected to be available.
Gas Turbine;

The report from Barr discusses in some detail the possibility of the community
constructingand operating a natural gas turbine to supply them with electricity. While
this is certainly possible, I am not nearly as enthusiastic about this option as Barr appears
to be. In addition to requiring a large up-iBront investment, being in the electric
generation business on a full-time basis is a complex and potentially expensive
proposition. At the very least, a small staff would have to be employed to handle day-today tasks such as monitoring, maintenance, complying with government regulations, fuel
purchasing and the sale of any excess power available. In addition to these issues, the
community would be at risk of losing their investment if the generator experienced a
catastrophic failure. While this could also happen with a backup generator, the risk is
much less because of the significantly lower number of operating hours. Furthermore,
since no generator is 100% reliable, the community would have to contract with some
entity, probably the current utility, to provide backup service in the event of generator
maintenance or failure. The cost ofthis backup service alone could easily negate any
other cost savings associated with the project.
Other Options;

The Barr report touches on a number of other energy altematives such as geothermal, fuel
cells, hydroelectric, wind, etc. In general, these options are currently more expensive and
less reliable than the conventional energy altematives described previously. Unless there
are special circumstances present that strongly favor one or more ofthese technologies,
they are generally not economically feasible. An exception to this rule, of course, is if
there is government funding available to subsidize the project. Even then, however, it
can take substantial resources and time to locate an appropriate source of funding and
fulfill the necessary requirements to access to it. Backup electric service would also be
an issue with these options.

Conservation is somewhat unique as an alternative because it can be very reliable and
often has little or no monetary cost. In order to be effective, however, the individual or
group with the potential to conserve must feel that the savings from reducing energy use
is greater than the benefit they would get from using it. In an area like Big Sky, where
people go for enjoyment and recreation, it is likely that much ofthe population will be
unwilling to make this trade-off. Two methods of encouragmg conservation, government
mandates and subsidization, have not proven to be particularly successful.
Conclusion:

As the Barr report indicates, there are many possibilities for alternative energy service to
Big Sky. Current electric prices are so low, however, that even with the rather large
electric cost increases forecast for the future, most of these alternatives are not going to

be economically attractive. Ifthe residents ofBig Sky decide move ahead with this
investigation, therefore, I would strongly recommend exploring the proven methods
described herein, rather than expending a lot of resources pursuing some exotic
technology which is unlikely to be feasible.
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Big Sky County Water & Sewer District No. 363
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561 LrrTLECOYOTE RD •

BIG SKY,Ml 59716 •

406-995-2660 • FAX 406-995-3053 • Email- WSD363@GOMONTANA.COM

June 24, 2002

Mr. Jerome Fishel

Big Sky Owner's Association
PO Box 161075

Big Sky, MT 59716-1075

Re: Strategic Energy Management for Big Sky, Montana report comments
Dear Mr. Fishel:

I read through the Energy report that you dropped off. The report provides a very cursory look at
future energy options for the BSOA and Big Sky. My comments are as follows:
1.

What is the study area for the report. Does it include in the Big Sky Meadow &
Mountain Villages, Moonlight and Saddle Ridge, Yellowstone club, Gallatin Canyon,
etc? And does it consider full build-out populations for these areas?

2.

The discussion about contracted resale of power may have implications for the Water
& Sewer District. A by product of a wastewater treatment plant is methane gas. This
gas, depending on the projected volume could be used to generate electricity for
resale. I will check with our engineers to see if this is a possibility.

3.

Manipulating our equipment such as well pumps during peak demand periods does
not sound very practical for the water & sewer District since our pump run times
coincide with customer demands which as the report points out are unpredictable.

4.

The report discussed distribution system maintenance and that this can come under
local control. I have heard that the Yellowstone Club plans to have its own electrical
distribution system. This may create an opportunity to discuss expanding their role in
the area to maintain a larger system since they will invest and own much of the
capital equipment necessary to maintain their own system.

5.

If natural gas is brought in to Big Sky, presumably the result will be less electricity
demand. How will that impact the transmission maintenance costs and other
electricity rates. I assume that electrical maintenance is a fixed cost relative to the
cost to produce power. Customers paying less for consumptive power would
probably pay more for the transmission maintenance. There was not any discussion
on this issue in the report.
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6.

The report does not discuss the costs to generate power locally. What are the costs
for the initial equipment, projected pay back and impact to BSOA owners and other
potential customers. This also relates to my question about the study area size noted
above.

7.

A far as entities to manage and electrical system here, can a rural cooperative be
created to cover a larger area than the BSOA?

8.

Can the micro turbines discussed in the report be fueled by propane gas? If so, the
Mountain Village propane farm might work for power generation.

9.

Under hydropower discussion, there was no mention of the Lake Lavinsld dam.
Could this existing dam be used to run a small turbine?

10.

The report noted that there are currently 19 photovoltaic power generation projects in
Montana. I found it odd that there was no discussion about the feasibility of
photovoltaic power as an option for Big Sky. It may be a viable option with the
number of clear or sunny days we have here during the summer and winter months.

11.

The report suggests that conservation could result in savings. However, it does not
show the economic impact that conservation has in terms ofpotential dollar savings
to BSOA property owners. It would be useful to have the savings predicted more
concretely to begin educating the owners association.

12.

It also, in my opinion, underestimates the feasibility of constructing a natural gas
pipeline along the Gallatin River. My experience with our discharge permit issue
here makes me think that someone, or some entity will probably not like the idea and
will make it difficult to get all of the appropriate permits. There should also be some
discussion about the permitting agencies which would be involved with a pipeline of
this magnitude. Of particular importance will be the Montana Department of
Transportation and their role in permitting a gas pipeline in their road right of way.

13.

The report also discusses the "Universal System Benefits" fund which funds such
things as low flow shower heads and faucets making them available at "a reduced
cost". This is an area that the District could take advantage of for our customer base.
Likewise the fimd is apparently available for "non-standard" projects which may
work for small scale bio-solids or methane gas burning power generation as potential
retrofits to a wastewater treatment plant.

14.

The report makes numerous references to Belgrade as the closest source for natural
gas. The Four Comers area has had natural gas for years. Barr Engineering may not
be aware of this. The difference is approximately 8 miles which could impact their
economic analysis. Also, the existing natural gas line may run along highway 191 to
the south past Four Comers.
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15.

Table 5 Economic Analysis for Natural gas at Big Sky. Again what area was
included in the economic analysis, and does it consider full build-out populations for
these areas.

After reading the report, it seems that most ofmy questions fall under the "engineering feasibility
study" that is referenced throughout the report. Is the BSOA going to pursue the state and federd
fimdmg for the follow-up engineeringreport? If so, did Barr Engineering give any estimateon the
cost to do such a report? Another option to fund a more detailed study would be the resort tax.
Unfortunately we just finished with the allocations for this year.
If I can be ofmore assistance please let me know.
Sincerely,

BIG SKY COUNTY WATER & SEWER DISTRICT

Ron Edwards

General Manager

Cc: Dee Rothschiller, BSOA
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May 14, 2002

MAY 2 8 2002
Ron Edwards Big Sky Water & Sewer Dist
569 Little Coyote Rd.
P.O. Box 160670
.
Big Sky, MN 59716
:

\t

Dear Ron:

Enclosed are two copies of the recent Barr Engineering Energy study done for the
BSOA. Please review it and call me with any questions you inay have. The study
has a niunber of sections, but probably the most important is tlie example comparing
the costs of a million BTU's of natiu^ gas, propane, and electricity in the Big Sl^
area.

Approximate Present Day Costs:
Gas

$5.00

Propane:
Electricity:

$11.00
$14.00

Natural Gas stands out as tlie best fuel.

Tlie BSOA doesn't want to go any ftirtJier on the subject because of the possibility of
a new municipal entity in the next couple years. Tlierefore, a few of the energy
committee will try to come up with a good pipeline cost estimate. Hopefiilly
sometliing can be done witli that!

I'd appreciate it if you'd pass the extra enclosed copy on to the best person at the
Yellowstone Club. I've contacted Taylor Middleton and Dale Stetson. They are
interested.

Let me know if I can be of any help.
Please tell Skip hello.
Best regards,

^
Marvin L. Boote

Call:

800-328-3627. exL 13 or

952-933-5000, ext 13 or
952-474-5747 (lun)

1.0 introduction

Fi

This Strategic Energy Study presents options for managing and purchasing energy at Big Sky,
Montana. The deregulation of energy in Montana and the changes taking place in electrical energy
suppliers have caused changes in the market place that will affect the cost of energy to Big Sky,
Montana. This study is a first step in assessing what options are available to Big Sky, Montana, in
their energy purchases. Figure 1 shows the location of Big Sky.
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2.0 Background
2.1

Need for Reliable Energy

Currently the primary source of energy to Big Sky, Montana, is electricity supplied by two 69kv
transmission lines, one along Highway 191 from Belgrade and the other from Ennis, Montana as
shown on Figure 2. These transmission lines have been interrupted in the past by blizzards and forest
fires. Since most of the houses and businesses use electrical energy for heating and lighting the
interruption of electricity has, at times, been serious and resulted in damage to houses and
businesses. Backup energy has been supplied by propane and other "hauled" fuels in some instances.
Because of the reliance on electricity and the relatively high cost of propane, other energy sources
may be available that will provide reliable energy at a low cost. This study will examine these
options.

2.2

Deregulation of Energy

As the regulatory environment in Montana continues to change, the cost of electricity is projected to
increase in Big Sky. Big Sky is at the end of the line and has a relatively low demand for energy
(compared to high industrial areas). As such. Big Sky may not receive preferred rates. The future
cost is not known but without other energy sources. Big Sky will not be in a favorable position to
negotiate a contract for energy in a deregulated market. This study will address the short-term plan
and the long-term plan for supplying energy to Big Sky in the deregulated market.

2.3

Global Factors Related to Environmental and Transmission

Important global factors are also affecting the energy market and will affect the energy options
available to Big Sky. The environmental issues associated with conventional centralized coal-fired

power plants are increasing the cost of energy by using more costly clean coal technology methods
and gas-fired power plants. Table 1 is a cost comparison of fuel costs from a wind energy
publication.

Likewise, the lack of an integrated national electrical transmission system is limiting the exportation

of low cost energy from energy rich areas of the United States. This limited transmission capability
may drive decentralized energy sources and development of distributed generation. This study

addresses these global factors on a very cursory basis forthe purpose of evaluating long-term options
including decentralized energy sources and distributed generation.

Ban Engineering Company
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2.4

Alternative Energy and Conservation Focus

Finally, the environmental concerns and the more recent cost fluctuations in the national energy
market have created considerable interest in alternative energy methods and conservation.
Alternative energy methods such as wind turbines, micro-turbines, geothermal methods, etc. are
being evaluated and supported by the Department of Energy. Likewise, the State of Montana and the
Department of Energy are supporting the conservation of energy to relieve the need for new power
plants. This study will provide some of the programs that are being funded by the Department of
Energy and the State of Montana for alternative energy methods and conservation.
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3.0 Task 1: Overview of Existing Situation
3.1

Demand Requirements

The two major factors to consider when assessing the electrical usage in Big Sky (includes both
Meadow and Mountain areas) is to determine how much energy is consumed and when the energy is
consumed. This is needed by potential electrical suppliers to assess how the electrical load at Big
Sky corresponds with their other loads. Electrical suppliers will offer lower rates if the consumers
energy is utilized in off-peak times, i.e., when demand across the grid is low. Alternately, if the need
for electricity is high when others also require the energy, the price for electricity will be higher.
Figure 3 represents when Big Sky utilizes energy on a month to month basis. As shown on Figure 3,
the usage varies from about 2.5 million kw-hrs in the summer to about 7.5 million kw-hrs in the
winter.

Figure 3 indicates that the peak load occurs during the winter months primarily due to the use of
electric heat and high occupancy during the ski season. This is an advantage because nationally most
electrical loads occur in the sununer for air conditioning and preferred rates may be available to Big
Sky. It will also allow the resale of electricity to others during peak demand in the summer, if Big
Sky chooses to construct a gas turbine, for example.
Figure 4 shows the estimated electrical cost (including transmission, distribution and USBC) per
month at Big Sky, which varies from approximately $150,000 per month during the summer to
$550,000 per month during the winter. This cost is based on the reported usage by Montana Power
and the reported cost per kw-hr on a residential account for February 2002. Based on Figure 4, the
electrical cost to Big Sky is approximately $4 million per year.

3.2

Existing Regulatory Frameworl<

The legislative changes in Montana's energy market are the driving forces that provide the BSOA the
opportunity to control their own electric prices. These legislative changes have important
implications in the purchase, transmission and distribution of electricity. The following briefly
describes these implications relevant to electric supply, transmission and distribution.

3.2.1 Electrical Supply
The initial legislation passed in 1997 was the first significant stage of change for the Montana energy
market. This legislation established a transition period that was originally set to end in July of 2002.
During the transition period, the cost of electricity was capped at 1998 prices.
The implementation of these price caps reduced the end consumers desire to implement electric
purchasing contracts. Price caps kept the price paid to the utility quite low, which in effect prevented
the wholesale suppliers from creating a price that would be less than the utility's price. In July 2002
the caps are going to be lifted and the utility's price is projected to an interim net increase of about

Barr Engineering Company
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12% to 15% until July 2003. The increased utility price will create an environment where the
wholesale suppliers will now be less than the utility's pricing. After 2003, Pennsylvania Power &

Light (PP&L) will be selling electricity at market rates, which are expected to increase by 30 to 40%,
if an alternative supplier is not selected. Big Sky Owners Association has an option to use PP&L at
the rates they establish or contract to other suppliers.

If HB 474 passes, the transition period would extend to July 2007 and Montana Power would be the
default supplier of electricity.

As the competitive marketdevelops in July 2002, BSOA will have more opportunities available to
control their electrical supplier in the future. In this competitive environment, several factors are
important to consider. Residential customers may not be attractive to energy suppliers compared to
industrial and commercial customers. The major reasons include:

1. Residential customers represent many small transactions with each transaction having a small
margin of profit,
2. Residential customers tend to have very little loyalty and will quickly switch from supplier to

supplier making it difficult for the supplier to recoup their sales cost
3. Residential customers represent some credit risk to the supplier.

Thus, the energy supplier would, in general, prefer to contract with a larger entity representing all the
residents rather than the individual residents to reduce risk on profit.
From an engineering perspective, residential customers, such as the residents of BSOA, are not
attractive to energy suppliers compared to industrial and conunercial customers. Residential loads
are difficult to control and are unpredictable. Loads are heavily dependent on cold weather and that
does not have a predictable pattern. Industrial and commercial users can negotiate shutdown of
major electrical using equipment that will benefit the supplier when demand is high. Individual
residential users are not as likely to reduce their use. Therefore, energy suppliers would, in general,
prefer to contract with a larger entity representing all the residents to predict the load more
accurately.

The BSOA has an opportunity to add value to the homeowners by helping the energy suppliers
mitigate their risks. By doing this the energy supplier may offer lower prices to the homeowners
because the BSOA has assisted in reducing the risk. The BSOA members do not represent the credit
risk of other residential customers and there may be significant marketing clout associated with the
Big Sky Valley that energy suppliers may be anxious to capture. Although the "Jury is out",
deregulation may not reduce the cost of electricity to the individual homeowner for BSOA unless the
BSOA can organize as a negotiating entity for the individuals.
Current electrical cost is about $.059 kw-hr.

Barr Engineering Company
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3.2.2 Transmission

As mentioned previously, two 69kv transmission lines serve Big Sky, one from near Belgrade and

^

one from Ennis as shown on Figure 2. Montana Power also has sold their transmission and
distribution business to Northwestern Public Service, a Sioux Falls, South Dakota based utility,

t-ii

Northwestern will continue to maintain and operate the infrastructure previously owned by Montana
Power Company. This agreement has not yet been finalized or approved. The sale or no sale should
have little impact on the cost of transmission. Transmission cost will continue to be regulated and

^

the Montana Utility Commission will approve all fee structures to maintain an equitable and level
playing field.

^

Deregulation will not impact reliability from a physical perspective. The same transmission lines
will be used pre and post deregulation. Therefore, the existing transmission line will continue to be

^

the key factor driving reliability. This line is reportedly relatively new and probably does notrequire
significant maintenance. Future maintenance for blizzards and forest fires may occur.

„

Current transmission cost is about $.008 per kw-hr.

3.2.3 Distribution

Distribution of electricity within Big Sky is to individual houses and businesses and not under a
separate Big Sky distribution entity. This means those individual residences and businesses are
paying for distribution directly to the asset owner whether it be Montana Power or Northwestern
Public Service. Deregulation does not directly impact distribution. This component of the cost will
continue to be regulated by the Utility Commission and therefore, the cost should not increase unless
the conmiission deems this increase to be equitable. An alternative to this is having a Big Sky entity

responsible for distribution and then this entity can perhaps negotiate preferred rates for all of Big
Sky.

Current distribution cost is about $.025 per kw-hr.

Barr Engineering Company

Page 6

4.0 Task 2: Energy Options for Base Load and

Transmission
4.1

Overview of Base Load Options

Energy suppliers, whetherregulated or deregulated, are concerned with two issues; their end user's
peak load and their base load. The peak load is defined as the maximum amount of energy that is
instantaneously consumed i.e. on the coldest day of the year, with the maximum amount of electrical
equipment turned on. The second issue is base load. Base load is defined as the amount of energy
consumed on predictable long-term basis. Base load electricity is much easier to predict and produce
and therefore, lower cost. Base load lends itself to the use of large power generation stations
operating 24 hours a day. The dilenraia is how to meet an area's peak requirement. This need for
peak load drives the development and economic viability of distributed generation. As shown in
Figure 3, Big Sky*s peak load during the winter is over twice the base load during the summer,
indicating that distributed generation for peak load is a possibility at Big Sky.
Deregulated electric suppliers can effectively purchase base load electricity from the wholesale
market and resell it to end customers. Deregulated suppliers are required to purchase power in large
blocks that emulate multiple base load users which is why it is advantageous for BSOA to represent
the individuals in the contracting of energy. However, the challenge is that the need for electricity
increases and decreases on an instantaneous basis. If a customer can control their need for peak load
on a predictable basis, an energy supplier can more predictably purchase electricity off the wholesale
market and may offer a lower price. Methods of controlling peak load include the use of other
energy sources and energy load control equipment at Big Sky.
The options for purchasing base load electrical energy are currently an individual selection rather
than a collective selection by a separate entity representing the BSOA. Peak load demands and
respective cost can usually be reduced if the base load is managed collectively. Furthermore, use of
alternative energy sources and conservation as part of a larger entity instead of individual
participation should further reduce peak load demand. Therefore, management of base load by a
collective entity rather than an individual seems most reasonable to reduce cost.

The following are the base load energy options:

a. Purchase peak load demand or implement alternative energy sources and conservation

b. Purchase energy as individuals or collectively as an aggregated entity

The major conmiercial user at Big Sky is the Big Sky Ski Resort Area and their peak demand is quite
high during the winter and low during the summer. Likewise, the peak demand by BSOA is quite
high during the winter and low during the summer. Therefore, the high peak demands by the Big
Sky Ski Resort Area and the BSOA suggests that with the use of other energy sources and
conservation overall energy cost could be reduced.

Barr Engineering Company
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The cost for purchasing peak load versus implementing alternative energy sources and producing the
required electricity will be the basis for determining which option is most effective. Likewise, the
cost for purchasing energy individually versus purchasing energy collectively as an aggregated entity
will need to be determined. These determinations will require an engineering feasibility study.

4.2

Overview of Transmission Options

Transmission options for energy are primarily related to transmission of electrical energy versus
other energy such as natural gas. The existing 69kv lines have enough capacity to furnish enough
electricity to the residents for the foreseeable future. The transmission fee will likely vary
proportionally with the amount of energy used. As a result, reducing the amount of electrical energy
used will likely reduce the cost of transmission and this will likely be the only option for reducing
the cost of electrical transmission.

The only other major option to electrical transmission is to have an option for an alternative energy
source such as natural gas. Natural gas would be transmitted via pipeline beneath Highway 191 and
would not be visible or adversely impact the environment along the highway. The pipeline would not
be impacted by forest fires or blizzards and therefore, would be more reliable than power lines. If
natural gas were transmitted to BSOA, several alternative energy sources such as micro-turbines
become an option for reducing peak load. The cost of constructing a pipeline versus the savings
from an alternative energy source would need to be determined by an engineering feasibility study.
As discussed previously, other energy sources including distributed generation seems to be an
attractive method for reducing the peak load energy costs for Big Sky Ski Area and BSOA. If so, a
collective entity that includes both Big Sky Ski Area and BSOA to construct a natural gas pipeline
for an alternative source of energy would seem to be a logical step, but the economic feasibility of
this would require an engineering feasibility study.

4.3

Overview of Distribution Options

Electrical distribution from the substations to the customers is currently being managed by Montana
Power. These assets will need to be managed by Northwestern Public Power (assuming they
purchase the transmission from Montana Power) or by Montana Power,

If alternative energy sources are implemented, the distribution will remain the same, assuming
electricity is produced and sent to the substations. If natural gas is delivered to (or near) Big Sky, the
options are:

a. Construct a small gas turbine for producing electricity to the customers at Big Sky
b. Install gas lines to individual customers to use gas for heat and appliances
c. Utilize distributed generation such as micro-turbines to manage peak loads

Ban- Engineering Company
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As discussed later, having a gas line to Big Sky has some advantages for potential long-term energy
supply with either Fuel Cells or Micro-turbines. Table 2 shows the cost advantage natural gas may
have compared to existing fuels at Big Sky. The feasibility of natural gas as a long-term energy
supply will require an engineering feasibility study.

Barr Engineering Company
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5.0 Task 3: Alternative and Decentralized Energy
Sources

w

„

5.1

Introduction

The focus of Task 3 is to address options for alternative energy sources and methods of providing
locally owned energy generation and transmission. As part of this. State and Federal programs for

^

funding development of alternative energy sources are also addressed. As discussed previously,
alternative energy sources seem to be an attractive method for reducing peak demand energy costs
and possibly transmission costs. Alternative energy options are listed as part of this task.
A national debate taking place is the concept of using centralized or decentralized energy.

^

Traditional methods in Montana use electricity produced at large power plants, generally mine-mouth

^

coal-^ed power plants. This requires an extensive electrical transmission system and as discussed
previously, a national electrical transmission system is currently being considered. The other option
is to produce energy locally and forego the need for an extensive electrical transmission system.

^

5.2 Options for Energy Sources

H

Various alternative energy options are listed on Table 3 that lists the options, type of fuel, general
comments and applicability to Big Sky. Some of these options are in the process of being developed
and others are proven technology.

^

be viable at Big Sky because of their use of natural gas and theexisting gas line at Belgrade. If the

Of the options listed in Table 3, micro-turbines, gas turbines and eventually fuel cells are known to

pipeline was constructed to Big Sky, gas turbines, as a proven environmentally acceptable

^

technology, could be easily constructed near Big Sky as adecentralized energy source. The
availability of natural gas to Big Sky also provides an opportunity for use of the micro-turbine and
fuel cell technologies that are anticipated to be near future options for decentralized energy. Thus,
having natural gas at Big Sky provides short-term and long-term options for energy at a reduced cost.
Natural gas, being cleaner than coal, also benefits the environmental implications on a more global
scale. The use of natural gas as an alternative energy source will require an engineering feasibility

^

study to determine its viability.
Geothermal is a potential option at Big Sky because of the geologic conditions but it is not yet
proven. Recent developments with this form of energy may provide an alternative energy source at
Big Sky. Basically it involves the heating of liquids in the ground which can be used for either heat
directly or converted to electrical energy in a steam turbine. A horizontal well would be installed

n

through a "hot zone" and a fluid would be pumped through a water-tight pipe within the well for
heating the fluid. The hot fluid or steam, if hot enough, would be used for heating homes or in a
turbine to produce electricity. Groundwater would not be impacted. The potential for use of
geothermal as an energy source will require an engineering feasibility study.

Barr Engineering Company

Page 10

Hydropower is anotlierpotential energy option at Big Sky by using the hydropower potential at
HebgenLake Dam. Hydropower is a proven technology but hydroturbines would need to be installed
at Hebgen Lake Dam. Transmission lines along the Madison River to at least Madison Valley would
have to be constructed to serve Big Sky via the existing line from Ennis. Use of hydropower from

nearby streams is assumed to be unacceptable because of the need to construct reservoirs in a pristine
area. Purchasing hydropower generating facilities at other locations and "trading" this electrical
energy on the grid is also possible.

Other potential energy sources such as wind, solar, and biomass do not seem feasible as a sustainable
energy source at this time. However, energy sources such as solar and biomass would seem to be
beneficial at reducing the energy by supplementing the base load. These energy sources will require
a more detailed feasibility study to determine their economic viability.

5.3

Funding Information for Alternative and Renewable Energy
Programs

According to the Department of Energy, there are 62 renewable energy facilities operating in
Montana, producing a total 2,456,164.6-kilowatt capacity. The facilities include 3 bioenergy, 36
hydro, 19 photovoltaic and 4 wind operating plants. The Department of Energy ranks Montana
second in the top ten states with renewable resource potential.
DSIRE. the Department of Energy States Program, the State of Montana, Bonneville Environmental
Foundation, Greenville Foundation, NICE, several regional banking institutions, and many regional
development offices in the state offer financial incentives for new energy projects that are
environmentally friendly. The programs generally address both fossil fuels and renewable energy
sources although some like the States Program may design specific parameters that change from year
to year. The State of Montana and several of the communities within Montana have created
opportunities for businesses with low-interest loans, grants, tax incentives and other financial
partnerships that can custom fit the development region and specific project. Various associations
representing the different energy sources offer assistance with education, design or addressing
legislative issues, conmiunities and environmental groups to help advance the use of alternative or
blended energy solutions for the future. Some of the programs and sponsors are listed in Table 4.
Montana has a vested concern in the maintenance of cost effective energy for Montana and its
citizens. With the deregulation of the industry, Montana has been open in the dialogue about the
energy production-consumption and cost benefits and concerns. The openness has presented an
increase in awareness and interest in alternative energy programs. Montana has planfully used the
grant and loan programs at the federal, state and local levels to enhance previous grants and loans
and develop integrated conmiunities within the new technologies and developments.

The most likely funding sources for alternative and renewable energy programs are the Energy
Programare listed in Table 4. It is suggested that BSOA consider these programs for funding the
studies needed to develop alternative and renewable energy programs at BSOA.

Ban Engineering Company
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6.0 Task 4: Conservation Opportunities
6.1

Introduction

Conservation of energy is a prudent coarse of action in any endeavor. Conservation has the
opportunity to reduce the magnitude of the load required and thereby reduce the cost of energy.
Conservation of energy may be accomplished by both individual programs and overall programs
managed by BSOA.

6.2

Energy Conservation by Individuals

Individuals may conserve energy mostly by reducing the energy requirements with the existing
system. Programs that promote conservative activities are in Table 4. Individual customers will
probably still want energy-on-demand but energy reduction methods are still appropriate

6.3

Energy Conservation by BSOA

Energy Conservation by an entity of BSOA can conserve energy by using alternative energy
methods that require less energy. Conservative methods by the BSOA would seem to provide the
greatest energy conservation that will meet the customer needs for energy-on-demand and reduce the
energy costs. The programs that fit this approach are in Table 4.
It is recommended that BSOA begin the process of obtaining funds for these programs to conserve
energy at BSOA. These programs may be more efficiently performed if a separate entity were
formed to manage the energy at BSOA on behalf of the residents.

6.4

Funding Programs for Conservation of Energy

Among the conservation resources currently unused or under used in Montana as presented by the
Governor are coal methane beds, timber by-products, additional materials that fit the biomass energy
criteria, natural gas, and alternative energy sources like wind and solar energy. The grant programs,
Bonneville, States Energy Program, Greenville, and NICE all address the need to plan present
projects with an eye to the future making the best long term solutions to present planning issues.
Many of the loan programs at the state or regional level also require the forethought of future use
through current conservation. Some of the programs and sponsors are listed in the Table 4.

The energy producers are presenting programs to help the customers learn how to conserve energy
and use programs available through the supplier that access renewable and alternative energy
solutions to present and future demands. The programs are directed to residential, business and

industrial customers and offer assistance in determining possible methods of saving money, reducing
demand for energy without reducing benefit and planning for future energy needs. Planning and
design help in installing and maintaining private supplemental solar and wind power is also available
through many of the associations that support the use of solar and wind power. A brief summary of
energy conservation is as follows:

Barr Engineering Company
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Great savings can be acliieyed through conservation activities.
Public Service Commission established a fund for incenting customers to conserve energy,

called the Universal System Benefits (USB) fund.

Each residential customer pays an average of a $1.00 per month into this fund.
Montana Power administers these funds.

Residential customers with houses more than 5 years old receive services free or at a reduced

cost for items such as inspectionfor improvements, insulation, low flow shower heads and
faucets.

Many resources available for educating residents on house efficiency.
The USB fund also accepts applications for funding non-standard projects that deliver
benefits to the electric system (conservation, load control, power quality, and reliability).
The USB fund will provide funds to research and implement "renewable energy" projects.
Current money has ahready been ear marked, no longer available.

n
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7.0 Summary of Findings and Resulting Strategies
1.

Findings:

a. Based upon existing information, the cost of electricity to the Big Sky area (includes BSOA,
ski resort, and others) is approximately $4 million per year, with over $3 million spent during
the winter months, mostly for heat. In addition, the cost for propane heat during winter is

reported to be in the range of $1.5 million per year. Peak demand by individual customers
probably occurs during cold winter nights and cannot be reduced significantly with the
existing system. A near-term increase in electricity (until 2003) of 12% to 15% would
increase the energy costs by about $400,000 collectively to Big Sky customers. If a 30% to
40% increase in electricity is implemented after 2003, the amount will be over $1 million per
year.

b. A reduction in the cost will be achieved if the peak demand can be managed to a lower level.
Managing the peak demand can be most easily achieved if alternative energy sources are
available. The most available proven alternative energy source that meets both short and
long term energy demands is natural gas because of the following:
(1) Natural gas is relatively abundant and available nearby from Belgrade.
(2) Natural gas can be used for heat instead of electricity because it is more efficient.
(3) Natural gas can be used in a gas turbine to produce electricity either locally as distributed
generation or near the existing gas pipeline at Belgrade.

(4) If a pipeline is constructed to Big Sky, natural gas has the potential for use with
decentralized alternative energy options for distributed generation such as mini-turbines
and fuel cells.

Table 5 is a cursory economic basis for having natural gas as a peak electrical supply with the
turbine either at Big Sky or Belgrade. It shows that a gas turbine at Belgrade for peaking
seems to be economically feasible during the short term and a gas turbine or equivalent
micro-turbine for distributed generation at Big Sky may be feasible in the long term. Table 6
is back-up information for Table 5.

c. Geothermal is a potential alternative energy source but its availability and cost are not yet
proven.

d. Conservation and load management are important for reducing energy cost.

n
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2. Short-Term Strategies for BSOA are:

a. Develop a "white paper" on the advantages and disadvantages for organizing an aggregated
entity to manage the energy at Big Sky including the BSOA, Big Sky Resort, and adjacent
property owners. The "white paper" should include the following tasks:
(1) Listing of existing and potential energy customers and their energy demands near Big
Sky.

(2) An analyses of the energy demands and the potential cost of electricity to Big Sky.
(3) Identification of appropriate programs, that are available by a "separate entity", that will
reduce the cost of electrical energy and/or move Big Sky to a decentralized energy
system.

(4) An economic analyses of the potential cost for electricity to potential Big Sky customers
with and without a separate entity representing the individuals at Big Sky.
(5) Meet with wholesale energy suppliers to discuss rates, services, and conservation
programs.

b. Perform an engineering feasibility study, funded (all or in part) by appropriate state and
federal programs, to determine the cost and benefit for using the nearby gas line at Belgrade
to benefit Big Sky. The study should address both short-term and long-term issues associated
with:

(1) Leveraging electrical energy contracts to reduce existing base load.

(2) Providing reliable transmission of energy to Big Sky to avoid the problems of blizzards
and forest fires.

(3) Creating lower cost peak energy with a gas turbine either at Belgrade or Big Sky.

(4) Creating efficient fuel energy sources and distributed generation at Big Sky using gas
turbines, micro-turbines and fuel cells.

(5) Environmental/economic benefit of natural gas compared to coal-based energy
1*^

It may also be possible to obtain funding from private industries involved with manufacturing
gas turbines and/or supplying natural gas.

c. Perform an engineering feasibility study, funded (all or in part) by appropriate state and

^

federal programs, to determine the feasibility ofgeothermal energy atBig Sky. This study
should address the following issues:

(1) Technical feasibility of geothermal energy at Big Sky

F1
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(2) Economic feasibility of geothermal energy at Big Sky
(3) Environmental issues associated with geothermal at Big Sky
3. Long-Term Strategies for BSOA are:

a. Plan for long-term energy using decentralized alternative energy sources such as natural gas
or geothermal

b. Plan for long-term energy technology such as mini-turbines and fuel cells (both of which
currently use natural gas)

c. Plan for conserving energy using load management, appropriate building modifications and
alternative and technology such as solar
4.

Communication Strategies for BSOA are:

a. Formal meetings with BSOA two times per year to appraise BSOA of the energy status
b. Annual formal report to BSOA regarding energy status
c.

Periodic written documentation of status

F-1
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Tables

Table 1

Comparison of Fuel Costs
As Published by Others**

1. GAS (converted to electricity)
2. COAL (converted to electricity)

$0,039 to $0.044/kw-hr

$12 to $13/mmbtu

$0,048 to $0.055/kw-hr

$14 to $17/mmbtu

3.

HYDRO-POWER

$0,051 to $0.113/kw-hr

$15 to $34/mmbtu

4.

BIOMASS

$0,058 to $0.116/kw-hr

$17 to $35/nnmbtu

5.

NUCLEAR

$0,111 to $0.145/kw-hr

$33 to $44/mmbtu

$0.04 to $0.08/kw-hr

$12 to $18/mmbtu

$0,033 TO $0.053/kw-hr

$10 to $16/mmbtu

6. WIND (without Federal Production Tax Credit)
7. WIND (with Federal Production Tax Credit)

**Cost values are from California Energy Commission's 1996 "Energy Technology Status Report" in
constant dollars as of 1993, with costs "levelized over a typical lifetime (usually 30 years) beginning
in 2000". All cost estimates are for investor-owned utility (lOU) ownership. Levelized costing
calculates in current dollars all capital, fuel, and operating and maintenance costs associated with
the plant over its lifetime and divides that total cost by the estimated output in kWh over the lifetime
of the plant. The cost values were found in Wind Energy Fact Sheet by American Wind Energy
Association and should only be used for comparison purposes with consideration for wind advocacy.

n
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Table 2

Comparison of Fuel Costs at Big SIcy*

1. Existing electrical cost at Big Si<y
2. Propane at big sky

$12 to $18/mmbtu

$0.05 to $0.06/kw-hr.

$8 to $12/mmbtu

$0.03 to $0.04/kw-hr.

3. Natural gas at Belgrade

$3 to $5/mmbtu

$0.01 to $0,02/kw-hr.

*Cost values are from billings and verbal reports of fuel at Big Sky. Typical townhouse unit use is
15,000 kw-hrs per year and there are about 2,600 townhouse units and 600 houses at Big Sky with
about 1,300 townhouse units and 300 houses within BSOA. Businesses and the Big Sky Ski Resort
are in addition to this. The Big Sky Resort reportedly spends approximately $750,000 in propane
and $750,000 in electricity.

1^
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Table 3

Alternative Decentralized Energy Options
Alternative Energy
Options

Fuel

General Comments

Applicability to Big Sky

1. Active Solar

Sun

usually used to heat water

possible conservation

2. Fuel Cells

Hydrogen

Rapidly advancing technology

possible in future

a. Ag.&Forest

wood/straw

fuel probably not locally available easily

not likely

b. Crops

3. Biomass

grass/trees

fuel probably not locally available easily

not likely

4. Hydro Power

water

Hebgen Lake is relatively close

possible

5. Landfill Gas

waste

dependent upon large population

not likely

6. Solid Waste

waste

not environmentally reasonable

no

7. Passive Solar

Sun

conservation method

possible conservation

8. Photovoltaics

Sun

expensive, but new technology developing

possible in future

9. Wind Power

Wind

a lot of interest and funding available

possible

10. Geothermal

Earth

new interest and possible funding

possible

a. Microturbines

gas

efficient and developing technology

possible

b. Gas Turbine

gas

efficient and existing technology

possible

11. Gas Turbines

COMMENTS ON SELECTED ALTERNATIVE ENERGY OPTIONS
1. Active Solar

a. Usually used to heat water and may be applicable for conservation
2. Fuel Cells

a. Advancing Technology for distributed power generation
b. Commercial applications expected to use hydrocarbon fuels such as natural gas
3. Hydro Power
a. Well developed technology and will require refurbishing existing dam
b. Potential developer is looking at Hebgen Lake
4. Passive Solar

a. Potential for use as conservation method in houses and businesses
5. Photovoltaics

a. Solar based electricity and can be integrated into other systems
6. Wind Power

a. Montana Power looking at developing wind power as green source of energy
b. Needs a back-up for reliable supply but could be connected to a grid
7. Geothermal

a. Recent pilot study and nearby hot springs show promise for development at Big Sky
8. Microturbines

a. Developing technology for distributed electricity and water heating
b. May be useful for clusters of homes as either back-up or primary source
9. Gas Turbines

a. Developed technology and excess can be sold on grid

Barr Engineering Company
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Table 3 Continued
NOTE:

1. Fuel Cells, microturbines and gas turbines all use gas in producing electricity making it

preferable to have gas as an altemative fuel for currentand future conditions and should be explored
^

2. Hydro Power is a potential source of altemative energy that should be explored
3. Active solar, passive solar, photvoltaics seem like conservation sources of energy at this time

4. Wind power may not be appealing and is not reliable and should not be considered by itself because it is not reliable
5. Big Sky may be uniquely amenable to geothermalbecause of hot springs in the area

n

m

1^
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Table 4

Energy Programs
Program
Name

State Energy
Program

Sponsor
US Department
of Energy

Contact Addresses

www.eren.doe.aov/buildinQs/stateenerav/about.html

Peron (if known)
None provided

Summary
Grant monies are provided
to winning project proposals
that meet the project goals.
Special projects goals are to:
1. directly involve states in
activities to accelerate

deployment of energy
efficiency and
renewable energy
technologies
2.

facilitate the
commercialization of

emerging and

underutilized energy
efficiency and
renewable energy
technologies
3.

Increase the

responsiveness of
Federally funded
technology development
efforts to the needs of

the marketplace.
Montana

Financial
Incentives

State of
Montana
backed
programs
available

www.bizmt.com/Financelncentives.html

None provided

Tax credits for users of
renewable and alternative

energy, low interest loan
structure for establishing
new energy generation with

through various

alternative, renewable and

financial
institutions.

energy efficient focus and/or
the infrastructure financing
programs to develop the
generation facilities.
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Program
Name

Sponsor

Contact Addresses
www.investmetnmt.com/BOlDroaramsinstate.html

Community

Montana

httD://commerce.state.mt.us/EconDev/Reaion.html

Block Grant
Fund

Department of

Manager

Commerce

406-444-0560

Department of

None Provided

Office of
Industrial

Various in-state loan

programs—the web site
provides links to approved
lender banks by city or name

Commerce
Board of
Investments

NICE3

Summary

Peron (if known)

State of
Montana

Montana

www.oit.doe.aov/nice3/solicitations.shtml

Ann Desch.

DOE Golden
Field Office NICE

3 Program

Technology

1617 Cole Blvd
#17-3

Golden, CO
80401

Regional grants to help with
the development of a
specific area—not
specifically energy related.
Cost shared funding for
projects that reduce energy
consumption, waste
production, and operating
costs. Funds up to
$525,000 or 50% cost

sharing for the first
demonstration of qualifying
criteria

Greenville
Foundation

Greenville
Foundation

httD://fdncenter.ora/arantmaker/arnville/environ.html

Virginia Hubble,
Administrator
Greenville

Foundation

Environment funding and
grants from $5,000 to
$25,000 for successful
proposals.

283 Second
Street

East Sonoma. CA
95476

Bonneville
Environmental
Foundation

Bonneville
Environmental
Foundation
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www/bonenvfdn.ora/arants/renew criteria.shtml

None Provided

Grants and investments for

environmentally responsible
projects.

Table 5

Cursory Economic Analyses for Natural Gas at Big Sky *

1.
2.

Net savings with natural gas only during peal< demand
Potential revenue with gas turbine selling electricity only during off-

$1.7M to $2.4M/yr.
$0.7M to $0.9M/yr.

peak

Total Gain
3.

$2.4M to $3.3M/yr.

Capital cost of facilities

a. Case A - pipeline and turbine at Big Sky
b. Case B - turbine at Belgrade supplying electricity to Big Sky

* See Table 6 for details of analyses
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$16Mto$26M
$4M to $6M

Table 6

Cursory Economic Basis for Naturai Gas to Big Sl(y

A. Current Annual Cost for Electricity and Propane at Big Sky

1. Electrical Cost*'
2. Peak electrical cost*'

$4 to $5M/yr
$2 to $2.5M/yr

3. Propane cost*^

$0.5 to $1 .OM/yr

Total peak (electrical) and propane cost

$2.5 to $3.5M/yr

4. Natural gas costto replace total peak and propane cost*^

$0.8 to $1.1 M/yr

Net savings in energy cost with natural gas

$1.7 to $2.4M/yr

B. Capital Costfor Facilities*^
1. Pipeline*®

$12 to $20M/yr

2. 5MW gas turbine*^

$4 to $6M/yr

Total capital cost-Case 1*®

$16 to $26M/yr
with turbine at Big Sky

Total capital cost-Case2*®

$4 to $6M/yr
with turbine at Belgrade

C. Potential Annual Revenue with Gas Turbine*'®

1. Resale of electricity*''
2. Natural gas cost*'^
Net revenue

$1.0 to $1.3M/yr
$0.3 to $0.4M/yr
$0.7 to $0.9M/yr

•1

Electrical cost from Figure 4 and range assumes projected increase in electrical cost after 2003.

•2

Peak electrical cost assumed at 50% of electrical cost based upon Figure 4.

•3

Propane cost from verbal reports primarily at Big Sky Resort.

•4

Naturai gas cost assumed at 33% of electric peak and propane cost based upon Table 2.

•5

Capital cost for facilities assuming gas is converted to electricity.

•6

Pipeline cost estimated at $0.3M to $0.5M per mile.

•7

Gas turbine cost estimated at $800 to $1,200 per KW.

•8

Capital cost assumes a gas line is constructed to Big Sky and turbine at Big Sky.

•9

Capital cost assumes a turbine is constructed at Belgrade, near gas line, and electricity is
transmitted via existing transmission lines.

•10

Annual revenue from resale of electricity to wholesale supplier and probably only applies to a gas
turbine and not micro-turbines.

•n

Resale price of electricity assumed at one-half of peak electrical cost.

•12

Natural gas cost assumed at 33% of peak electrical cost.
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Figure 3

Big Sky Owners Association
Monthly Electric Usage
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Reference:

Montana Power Company for period
of October 2000 to September 2001
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Figure 4

Big Sky Owners Association
l\/lonthly Electric Expenditure
$600,000.00 1

$500,000.00

$400,000.00

-♦—Meadow

w

I $300,000.00

••-Mountain

o

Q

Total

$200,000.00

$100,000.00

$-

Reference:

Figure 3 and Billing Statement from
BSOA resident; includes electrical

energy, transmission, distribution,
and USBC costs
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