











What Is the Outlook for North America’s Nuclear Future?

Our respondents showed a keen awareness of the complexity and time required to bring a significant
amount of new nuclear power into the nation’s energy mix with 45% of respondents believing that we will
not have more than the current 20% contribution from nuclear by 2015. This is consistent with Black &
Veatch's own projections of 18% in 2015 and only 21% by 2030. The Black & Veatch projections recognize
that while nuclear output will increase in both the 2015 and 2030 timeframes, so will the overall energy
production figure, keeping nuclear’s relative contribution at nearly the same level.

Survey respondents were considerably more bullish on the percentage contribution they believe could come
from nuclear energy by 2050 with 15% believing it could be 50% or higher, and a full 35% believing it will
at least double to 40% or greater in that timeframe. Clearly energy industry insiders believe that nuclear
energy represents an environmentally acceptable way to produce the needed base load capacity in the
future.

What percentage of US electricity will be generated by nuclear technology by 2015?
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Most of our respondents (69%) see a hybrid electric utility industry model embracing a combination of both
central generation and distributed resources evolving by 2050. Such a system would include both
centralized base-load generation and distributed renewable generation made feasible by advanced smart
grid technology.
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By 2050, will a centralized generation/distribution model dominate or will we go to
a distributed generation model?

All (10Us, Public Power, Other)

= Centralized will
dominate.

B Distributed will
dominate.

A hybrid model will
emerge.

Within the next five years, approximately three quarters of our respondents see intermittent generation
resources accounting for up to 15% of generation on their systems. Less than 20% believe it will be more

than 15%. (Note: not all renewable resources are intermittent. This question is specific to intermittent
resources)

What percentage of intermittent generation resources do you foresee operating in
your system by 2015?
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Generation & Fuel Choices —
The Black & Veatch Opinion

William Roush, Scott Olson and Ryan Pletka

The United States has seen different trends for new electric generation technologies in the last 50 years;
coal and nuclear in the 1970s and 1980s, natural gas in the 1990s, and most recently, renewables. A new
set of policies, public interest factors, technology advancements, and economic drivers make the future for
new generation potentially very different than recent experience.

Although oil-fired generation only represents a very small portion of the electric generation fleet, oil pricing
still serves as a benchmark, especially in the public’s perception for energy pricing in general. The
influence that oil prices have on natural gas (which has softened in recent years) affects electric generation
prices more than the direct price of crude oil itself. The limited input of oil into the electric generation
sector, coupled with the policy and environmental drivers for renewable energy, makes it unlikely that crude
oil prices will greatly influence the growth of renewables in this area. As renewable fuels begin to
encroach upon oil's current dominance of the transportation fuel sector, the perception of price competition
between oil and alternatives in the form of renewable generation likely will be rejoined in the coming
years.

Few question the fact that existing coal generation is cheap compared to almost anything else and will
continue to be left in service. Even under future carbon legislation, the price of carbon must get very high
before a depreciated coal plant has incentive to capture carbon or shutdown in favor of other generation
options. The key question is what does new coal generation cost? With the increase in construction costs,
coal prices and capital costs due to possible carbon regulation, future costs of coal generation has greatly
escalated. How future coal generation costs fit in with competitive renewable generation options is also
not yet fully known.

What we do know is that not all renewable generation costs the same and that technical advances are
expected to bring down the price of renewable generation. For example, co-firing biomass in an existing
coal plant can potentially be as cheap as or cheaper than coal, but there are barriers. Black & Veatch is
addressing some of these concerns by adapting a modeling tool for various types of coal to include
combustion characteristics of biomass fuels, and has developed methodologies for understanding biomass
resource potential throughout the country. Another aspect of biomass is that that early adopters may be
able to lock up the lowest cost hiomass to meet their renewable goals at costs much lower than those
slower to make changes to their system.

As another example, one of the historically highest cost renewables, solar photovoltaic (PV), has seen the
most dramatic cost drops resulting from new supplies of raw silicon material, new photovoltaic materials
and benefits of volume manufacturing techniques from the electronics industry. Prices for utility scale PV
fell to under $4,000/kW in 2009.

68



In the United States, state Renewable Portfolio Standards (RPS) have required utilities to install
renewables throughout the country. This has mostly meant wind, because it was the most mature and
lowest-cost utility-scale renewable available. Wind remains a good candidate resource for many parts of
the country, although transmission constraints may slow development in upcoming years. The
development of large amounts of wind in places like Texas has had the impact of suppressing market
electric prices due to their near zero marginal cost, but integration of high levels of wind with the existing
ERCOT grid has been an issue. Black & Veatch has identified barriers and pathways that can lead to
greater growth of wind energy, along with the cost for integration and transmission.

Some renewable generation is like central station plants: think utility-scale wind farms, large solar thermal
electric power plants, geothermal resources as well as hydro and ocean/tidal. Solar PV and to some extent
smaller wind present the option for customer-owned distributed generation. PV in the largest world market
(cloudy Germany) is usually installed on the utility side of the meter. This may create a future with a
combination of central-station plants (both baseload and intermittent) along with a fair amount of
distributed customer-sited generation. This will create a large complex grid system that will require
additional planning and management. We are seeing this in our western U.S. work where renewable
resources have been identified and plans are being considered to transmit that distant renewable power to
the load centers where it is needed.

Solar generation, which offers virtually unlimited technical capacity and wind, which offers commercially
mature availability, are the two main intermittent renewable resources. Using larger percentages of solar
thermal, solar PV and wind will also add to the need to manage the grid properly. We are seeing new
developments to aid this management problem:

e Improved techniques for storage paired with wind resources to move night time generated power
to peak times

e Solar thermal plants that include molten salt storage to extend power production into the evening
hours

e Advances in battery storage for intermittency issues.

e But this goes further than new technologies and may involve new techniques. Independent System
Operators (ISO) are determining how storage will receive revenue and Demand Side Management
(DSM) aggregators are beginning to pair DSM with firming of intermittent resources. Also, studies are
being done to determine how much dispersion of PV will reduce intermittency, wind forecasting for
power production prediction is becoming more sophisticated and analysis is being done to maximize
transmission capacity where both solar and wind, which have different and somewhat complimentary
intermittency patterns, are significant parts of the generation. Intermittent renewables can also be
firmed by baseload (fossil or renewable) resources to provide reliable, dispatchable energy
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Generation & Fuel Choices in the Black & Veatch
Energy Market Perspective

The development of power generation resources is the result of various economic and policy drivers
affecting the electric power industry. State Renewable Portfolio Standards strongly influence the speed
and magnitude of renewable resource development, while the assumption of a federal greenhouse gas
emissions cap and trade system severely limits the development of new conventional coal plants; the
construction of new natural gas-fired units is sensitive to natural gas prices.

A snapshot of generation resource development in the Energy Market Perspective includes the following:

¢ 100,000 MW of new renewable resources (primarily wind, solar and geothermal) over the next 15 years
to facilitate compliance with state renewable capacity goals).

e Retirement of more than 70,000 MW of older gas and oil-fired steam units in the next 25 years.

¢ Addition of more than 200,000 MW of new gas-fired assets in the next 25 years for both capacity
and energy needs.
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Transmission

Generation questions naturally lead to transmission issues, and the associated transmission issues begin
to influence generation decisions, so it is difficult to know exactly where to draw the line between
sections. Since our last generation question was on intermittent generation resources, we begin our
transmission section with questions about the complications in transmission that are associated with
intermittent generation. As seen in the previous section, the cost of wind and solar generation are seen as
the most significant barrier to implementation, but transmission issues, particularly with intermittent
renewable sources are viewed as only slightly less of a barrier than the cost of the generated power itself.

Many of our respondents (more than 40%) feel the integration of wind and solar into utility systems
requires quite a bit more study before it can become a reality. Others have determined a strategy to move
forward as evidenced in the charts below. (Note: totals add up to more than 100% due to respondents
employing more than one strategy.)

If you plan to add wind and solar (PV) generation, how do you plan on integrating it
into your system?
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Interestingly, batteries, at 54% are looked to as the mostly likely solution for the energy storage problem
inherent in renewable generation. Compressed air and additional pumped hydro are seen as the next two
mostly likely prospects. (Note: totals add up to more than 100% due to respondents employing more than

one storage technology.)

If you have plans for an energy storage system, what energy storage systems do you have

plans to implement?

10Us

Public Power
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Transmission — The Black & Veatch Opinion

Don Mundy

Our respondents see transmission matters as critical to a number of emerging policies and practices,
particularly related to how effectively the nation can reliably integrate intermittent renewable capacity as
well as the storage facilities needed to back up that intermittent power. This is for good reason.
Transmission has created quite a policy conundrum over the years. Many authoritative studies have
concluded that the energy transmission infrastructure in the United States has been lacking in adequate
investment for two decades or more. Furthermore, the existing energy transmission network was designed
to move power primarily from fossil and nuclear fueled generating plants to major load centers. A robust
new range of energy transmission capabilities built to new locations will be essential to capture abundant
domestic renewable resources.

While lengthy and contentious permitting continues to delay projects, other issues such as investment
recovery risk, changing regulatory frameworks, uncertain system impact cost assessments, owner/operator
negotiations and similar issues can some times cause otherwise good projects to be even further delayed
or abandoned. Given the lack of regular investment and the continuing push to do more with less, the
existing transmission grid is not sufficient to allow integration of large amounts of new renewable
resources located in most instances well away from load centers and existing transmission infrastructure.
The lack of the right sized transmission in the right location is a barrier to the development of wind, solar
and other renewable resources. In effect we need to be considering the next transmission overlay to the
existing bulk energy grid in the form of higher capacity and increasingly efficient systems such as 765 kV
AC and 500 kV to 800 kV DC facilities as has been conceptually proposed in various venues for the past
decade.

Incentives for the rapid and broad expansion of the transmission grid are as important as the various
incentives for wind, solar and other renewable energy resources. These incentives could range from tax
abatements and one time special bonus payments for land owners willing to grant right-of-way to forms
similar to the investment tax credit and producer tax credit for developers and utilities that can advance the
projects. The best projects are those that can be shown to most efficiently move large blocks of the highest
potential renewable energy from remote areas to load centers where the existing transmission grid can
then be used to take that energy the last few miles to the ultimate customers. Many of those projects will
cross multiple states to complete the system and that will require close cooperation and a common focus
on sustainability. As more renewable energy enters the electric system at the right places and in the right
manner, use of the existing generation facilities will change character and that may in some instances
allow for continued use of the existing transmission systems for a much longer period.
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Demand Response

Demand Side Management (DSM) and Energy Efficiency (EE) are two of the ways electric utilities will
address carbon emissions reduction and will delay the need for additional generation resources. Energy
Efficiency is delivered progressively through new generations of more efficient appliances, and the
orchestrated move to compact fluorescent lamps and light-emitting diode light sources. DSM and Demand
Response (DR) use the resources we already have available in a smarter way. DSM will leverage the
additional intelligence and communications abilities of smart meters to enable more control at the delivery
point. It will allow peak demand to be shaved, and will offer incentives for customers to consume power at
times when there is an abundance of capacity. It will take various forms at the different utilities
implementing it and the following series of questions are designed to gain additional insight into how
North American utilities are implementing, or planning to implement DSM, where they are in that timeline,
and how they intend to pay for it.

Utilities appear to be spending — or preparing to spend — a fair amount on DSM and EE, as demonstrated
by the answers to the following question:

What percent of your utility’s annual operating revenue do you expect to spend on DSM and
Energy Efficiency programs over the next five years?
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The question of how demand side management programs can be funded also will be important to utilities.
It also will be important to the general public as many of these initiatives around global warming are likely
to drive up electric rates considerably especially those areas most heavily served by coal-fired generation.
Most of our respondents indicated that a dollar-for-dollar recovery in rates for DSM and EE costs is — or
will be — the most common practice.

How are DSM expenditures (costs of administration, verification, rebates, metering, related
technology demonstration and control equipment) going to be funded? (Note: the sum of the
results exceed 100% due to multiple funding mechanisms being used by some respondents.)
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Existing utility load-reduction programs primarily center on conservation and peak load management. The
respondents say that time-of-use pricing is the least-used method because regulatory authorities have not
authorized variable pricing, especially for smaller residential and commercial customers.

What is the focus of your DSM and EE programs?
(Note: results add up to more than 100% due to multiple focuses for some respondents.)
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What utilities hope most to gain out of their efficiency and demand response programs is the ability to
delay the need for new generation. This is an important concern given the increasing difficulty for them to
site, finance, and build many forms of base-load generation. One of this year's more intriguing results is
that utilities see increased benefits from providing greater customer involvement in the climate change
challenge. In 2009, approximately 52% of the I0Us and 46% of public power systems cited this as a
benefit. In 2008, the result was only 28% for both I0Us and public power. This represents a remarkable
year-to-year shift in the climate change focus and benefits of these programs.

What primary benefits do you expect from your DSM/EE programs?
(Note: responses exceed 100% due to multiple benefits reported by some respondents.)
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Demand Side Management/Energy Efficiency —
The Black & Veatch Opinion

Luisa Freeman

Three major factors will be changing the landscape for utility DSM and energy efficiency initiatives over
the next few years. All three factors suggest that there will be increased activity and expenditures on
energy savings and peak load reduction strategies across the United States.

The first factor is the increase in the number of states that have legislated energy efficiency and DR targets
either as part of Energy Efficiency Portfolio Standards, or as direct energy policy. Utilities in several states
that have been relatively passive regarding DSM are now faced with significant requirements to achieve
energy reductions over forecasted amounts, or as a percentage of historical baseline sales. Whereas the
two coasts - California and New York/New England - continue to lead the pack in aggressive DSM
initiatives, Michigan, Ohio and Pennsylvania are examples where utilities have energy savings and demand
response targets to achieve, and in some cases penalties for non-attainment of goals.

The second factor that will affect investment in DSM is, oddly, the increased investment in renewable
energy currently underway. Go/no-go decisions on DSM programs are based on the cost of what you
would be avoiding — such as the average avoided cost of new generation. Since most regulators determine
the benefit of investing in DSM programs based on the costs of alternative options, the fact that
renewables are becoming a bigger portion of the new generation mix means that the cost per kWh of what
one would be avoiding is increasing. That means that more DSM programs are likely to be considered cost-
effective. Many regulators continue the palicy of requiring that all cost-effective energy efficiency be
captured first, before considering additional generation.

The third factor that is likely to affect DSM programs in the near future relates to the rapid advances in the
development and deployment of Smart Metering technology. The promise of Smart Metering is that it will
empower customers to make better energy usage choices through better information, while facilitating
increased utility control/influence over specific appliances and equipment. This technological development
has already been embraced by several regulators, and implicitly by the federal government in the wide
allocation of Smart Grid grants from the American Recovery and Reinvestment Act (the Stimulus funds) ,
which is enabling many utilities and munis alike to jump start the conversion of older one-way metering
technology. The catch is that the success of this strategy assumes that customers will behave as desired,
not only allowing hard-wiring of appliances but also adopting behavioral changes that support the
objectives. Yet limited market research has been done to date on asking customers what they think about
this. Pilots that are underway in many jurisdictions will provide some early feedback on this question.

An important concern identified earlier in this survey was reliability. To the extent that the electric industry
has to rely more and more upon energy efficiency resources to help meet future demand probably means
that reliability will be decreased because there is more risk in relying on the actions of millions of
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customers than there is on one central power plant, no matter what your politics or views on global
warming. Of course, the good news is that, if it works, Smart Metering technology will serve to reduce that
risk and increase the reliability of the energy efficiency and demand response resource. Either way, it is
clear that DSM will continue to be a central part of the future strategic planning of all utilities.

A final note is that while customers support “renewable”, their ability or interest in being more efficient in
their use of energy is likely to have a limit. The current economic situation has reduced demand and sales
for many utilities, and limits the ability of many customers to invest in energy efficiency technologies, no
matter how quick the payback. The credit crunch further contributes to limiting energy efficiency
investment in the business sector. Once the economy picks up, it is unclear whether consumers and
businesses alike will be ready to invest in energy efficiency or simply address pent up demand for
electronics and other energy using equipment. The insatiable North American appetite for all things
electronic — regardless of their efficiency levels - most likely means that we'll need those nukes either way.
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The “"Wild Card —the Economy

After years of system expansion planning and load growth madeling that clearly identified the need for
increased generating capability that would be necessary to meet margin requirements, the recent troubles
in the general economy have now changed many of the fundamentals. Will there be a continued growth in
the need for electricity? Will the commercial segment of the market ever fully recover? Can the gains in
energy efficiency delivered by DSM offset a portion of future load growth once it resumes? The current
economic distress is affecting utilities in other ways, as well. Corporate and project financing is more
difficult, and higher electric bill delinquency rates within the customer base are occurring. This section
explores how the economy is affecting North American utilities.

Growth and Revenue?

As has been well-publicized, the Great Recession has resulted in a rather sharp decrease in electric
demand in many parts of the country. Many utilities report demand declines of 3% to 6%. However, as
and when the economy recovers, demand is expected to begin to increase again. We asked utilities about
projected future growth in their areas with the following results:

Since 2000, US electricity demand growth has averaged 1.4% annually, with wide regional
variation. The US Energy Information Administration is projecting that future demand growth
will slow to 1.0% or lower through 2020. Based on the outlook for your region, where do you

see total US growth headed?
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Public Power

* Flat - (no material change)
® Growing less than 1%
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1.5%
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The reduction in electric demand mentioned above has an effect on most utilities” revenue. We asked our
respondents about the severity of this reduction. The greatest impact has involved industrial customers
and, to a lesser degree, commercial customers. Most utilities generate 60% to 70% of their revenue from
commercial and industrial clients. Reduction of demand in these areas obviously has the most severe
effect on utilities.

How has the economic downturn affected your revenue?

All (I0Us, Public Power, Other)

i Severely
1 Somewhat
LI Not at All

1 Don't know

Commercial Industrial Residential Wholesale

81



The question of when usage and revenue will increase is of vital concern to utilities. Our respondents
indicate they are not expecting a rapid increase in demand or revenue. They expect it to increase more
slowly than in the pre-recession business environment. That is consistent with the projections of many
economists who predict a slow recovery from the recession and the dawning of a new era of consumer
frugality.

After the economy turns up, do you expect long-term revenue to resume?
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As distinguished from the prior question which dealt with the post recession near term, most utility
respondents do not expect a great deal of change in the growth rate of electric demand in the longer term,
expecting it to remain in the 1.5% range.

Do you expect electric load growth over the next 10 years to be:
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Mergers and acquisitions constituted a major trend in the utility industry over the last 10 to15 years. That
movement has slowed in recent years and most of our respondents don't believe it is likely to recur in the
near future.

We also asked utilities about the relative impact in the future of delayed personnel retirements as a result
of the recession. As shown in the following two charts, most utility respondents expect this to represent
just a short-term benefit of the downturn.

If your company has had fewer retirements, do you expect this to be helpful in ameliorating the
problem with the aging workforce, or is it simply a short-term benefit?

10Us
Response
Percent
Helpful for some time 18%
Just a short-term benefit 82%
Public Power
Response
Percent
Helpful for some time | 11%
Just a short-term benefit | 89%
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The Economic Impact - The Black & Veatch Opinion
Leonard Hyman - Black & Veatch Associate

The Unasked Question

Maybe the Great Recession has ended, but it still lurks in the background.

Take the matter of aging infrastructure. Survey respondents who work for investor-owned utilities indicated
that roughly half of their assets under management are nearing the end of their useful life, or may be over
the edge already. Respondents working for municipally-owned utilities thought roughly one-third of their
plant was nearing the end of the road. These are extraordinary numbers for an industry whose plant has an
average depreciated life of roughly 30 to 40 years in an industry that is supposed to invest every year in
order to provide reliable service to all comers. Those numbers tell us that the utilities will have to raise
capital spending by a significant amount in order to replace and modernize existing plant, not to mention
keeping up with growth in demand and meeting new environmental demands.

The respondents worry, too, about their aging work force. Skilled staff will retire. Unsaid, perhaps, existing
staff does not have the different skills needed in the future. The Great Recession, they said, slowed the
retirements, but probably temporarily.

You would think that the Great Recession also created two opportunities. It should have reduced the cost
of capital expansion due to a drop in the overall demand for products and services required for the utility's
expansion. Second, it should have made new hiring easier, due to lack of opportunities elsewhere. Yet this
year, as last, and even before that, the survey respondents continued to cite aging workforce and aging
infrastructure as serious worries for the industry. Why didn't they take advantage of the circumstances to
try to fix the problems?

That brings us to another aspect of the Great Recession: the drop in sales, which most survey respondents
said their companies suffered. The utilities have to plan for the future. The survey respondents said that
they expected sales to resume growth, but at a slower rate than before. But do they really know? With
what conviction did they answer that question? If sales decline, do they need as much new plant and
equipment as planned, and could they do with fewer employees? The Great Recession created uncertainty.

Perhaps, that is why the respondents from the investor-owned sector cited regulation as their number one
issue. (Those from the municipal sector put regulation down the list, but they do not deal as much with
regulators as with politicians who have to answer to voters. Both the regulators and the politicians have to
deal with the same issues.) Neither group of utilities can depend on strong sales to provide the added
revenues needed to cover the costs of the new investments. Both will need approval to raise prices, either
from politicians or regulators. The same comment applies to raising money to pay higher wage hills to
retain existing skills or for an expanded work force that has new skills. After years without significant rate
activity, the regulators have swung into action, providing steady rates of return, but will they continue to do
s0 in the face of high unemployment that leaves many consumers without the means to pay the utility
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bills? Should the utilities move ahead, on the assumption that the regulators will provide the safety net
they want if the economy proves weaker than expected?

Next, add on the palpable disquiet about the environmental and political turn of events. From the
comments collected, it would appear that many of the respondents do not agree with the reasoning behind
the movement to restrict greenhouse gas emissions. The growth of the movement may have surprised
them, which might have led to less preparation for changes in attitude toward burning carbon-based fuels,
and enormous uncertainty about the path to take. Climate policy could affect sales in a way to make the
revenue stream less certain. It could affect the types of power plants that the utility will build. It could
affect regulatory policy, especially policies toward energy efficiency and need for renewables.
Managements cannot formulate rational capital improvement or expansion policies without knowing the
climate policy, which the government seems unable to furnish. That uncertainty adds to the risk of doing
business.

The Great Recession reduced the sales of the utility industry and created great uncertainty over whether
expansion of plant should continue as before. It helped trigger a change in politics and in environmental
policy. It made the utilities more reliant on their regulators to provide the necessary revenues. It left
everyone wondering if demand would rise quickly to former levels when the recovery took place, or
whether the Great Recession permanently destroyed those sales.

All of which leads to the unasked question: How has uncertainty affected the decision-making process
within your organization?
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Future Load Growth — the Black & Veatch
Energy Market Perspective
Mark Griffith

As noted in Mr. Hyman's commentary, electricity demand growth is and will remain a great uncertainty for
electric utilities, making all planning and investment decisions just that much more difficult. The Energy
Market Perspective survey of recently prepared long-term forecasts from load serving entities indicates,
first, a wide range of variation on expectations for recovery and, second, a long term view for growth that
is much lower than that experienced in past decades.

When all utilities’ data is averaged together, the composite view is one of modest recovery of the next four
years, with an expectation of a national demand growth “bounce” of about 1.7% per year during the 2010-
2013 time frame. While many utilities do not extend their publicly available forecasts for more than 10
years, the long term demand forecast used in the Energy Market Perspective indicates a long term demand
growth rate of about 1.1% per year.
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Natural Gas Market Overview and Implications
for Power — The Black & Veatch Opinion

Scott R. Smith and Dr. Hua Fang

The topic of natural gas supply and demand was not a major focus of the survey, although implications do
run throughout. This issue looms large in the fuel choices that electric utilities and independent power
producers will need to make in the face of the concerns about future generation identified by our survey
respondents. Electric generators need to understand the gas market outlook to make informed decisions
about capacity expansion, peaking and “firming” resources, environmental compliance, greenhouse gas
allowance trading, security and diversity of fuels supply, and a variety of other matters. Given the relatively
low capital costs and quick permitting and construction times for gas-fired generation, as well as the
uncertainty over greenhouse gas legislation and regulation, natural gas has become the preferred fuel.
However, the issues are complex. Therefore, we have provided this section on the outlook for natural gas
as a very important fuel choice in an uncertain fuels future.

The supply and demand fundamentals of the natural gas market -- and expectations for the future -- have
substantially changed over the past two years. In February 2008, the natural gas price for delivery at Henry
Hub in Louisiana was $8.55 per million British thermal units (MMBtu) as compared to the February 2010
prompt month price of $5.68/MMBtu. Black & Veatch's long-term projections have seen similar drops in the
expectation for natural gas prices. We are not alone in this longer-term view. Current industry expectations
are for increased supply availability and generally lower prices over the next 10 years, all of which is
supportive of a growing share of natural gas as fuel in powering electric generation plants. What has
caused this fundamental shift in the natural gas supply and demand balance?

One element of this change is the financial crisis which resulted in sluggish demand for energy in general
as well as natural gas, tipping the market balance towards over-supply relative to demand. Average US
natural gas demand in 2009 was 57.2 billion cubic feet per day (Bcf/d), which was 1.7% less than the
average demand in 2007, the year before the full-blown financial crisis. The price of oil, which also
suffered a loss of demand during the financial crisis, dropped below $40 per barrel (bbl) in late 2008, now
rebounded to approximately $75/bbl by late January 2010.

A second development is the bullish view of supply for North American natural gas resources — with a
corresponding downward pressure on natural gas prices — which is attributable in a large part to the
advanced technology used in drilling and production, primarily horizontal drilling and hydraulic fracturing.
Horizontal drilling allows production wells to bend horizontally from the vertical thousands of feet
underground creating substantially greater contact with the gas-bearing formation. Hydraulic fracturing is a
process involving the high-pressure injection of water and chemicals into wells to fracture the rock in
targeted formations, releasing the trapped gas. The Barnett Shale in Texas is an example of the expanded
natural gas resource base which was developed over the past decade with the advancement of drilling
technology. The production from the Barnett Shale has increased to almost 4.5 Bef/d by 2009 compared to
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0.4 Bcf/d in 2000. The Barnett Shale is just one of several potentially large natural gas formations that
have been discovered across United States in the past two years. Preliminary estimates show that the
Haynesville Shale in North Texas and Louisiana, the Marcellus Shale in Pennsylvania and New York, and
the Fayetteville and Woodford Shales in Arkansas and Oklahoma have a combined 600 trillion cubic feet
(Tcf) of natural gas reserves. At the current consumption rate, these estimates of natural gas resources are
sufficient to supply the entire United States for the next 30 years at current rate of consumption.

The number of potential resources continues to expand. The Eagle Ford Shale in south Texas, Utica Shale in
Quebec and Horn River Shale in Western Canada are all at various stages of exploratory drilling.
Preliminary outcomes indicate promising resource size at Eagle Ford and Horn River.

The two most significant shale resources so far are Haynesville and Marcellus. Each is expected to hold up
to 250 Tcf of technically recoverable reserves. Early producer experience also shows very favorable
production economics, with a break-even cost of approximately $3.50 to $5.50 per thousand cubic feet
(Mcf). A projected low break-even cost of the Marcellus Shale is especially significant as it is located at
the heart of the Northeast consumption center and does not require long-distance pipelines to move the
gas to market. Black & Veatch expects that the combined production from Haynesville and Marcellus
Shales could reach 10 Bef/d by 2020 with the current expectations for demand and natural gas prices.

Higher production volumes are possible from these and other shale resources depending on resource
developments, technology and natural gas prices that are expected to “cap” natural gas price growth over
the next 10 years. The production of shale gas, however, does have elements of uncertainty. A main
challenge is the permitting and environmental concerns associated with hydraulic fracturing. Critics are
arguing that hydraulic fracturing requires too much scarce water resources and the chemicals used could
contaminate drinking water.

Liquefied natural gas (LNG) is another important potential source of supply. In the next five years, 14 Bcf/d
of liquefaction capacity is expected to be put into service globally. Some of this supply is not committed
and will need to find a market. Even in the face of growth in shale gas production, the US market is a
natural destination for LNG, especially in the summer. Traditionally, European and Asian demand exhibits
higher seasonality compared with the United States — high winter demand coupled with extremely low
summer demand. Lack of natural gas storage also limits the amount of supply that these markets can
absorb in the summer time. On the other hand, the US natural gas market has a substantial amount of
storage space available along the Gulf Coast area. Black & Veatch expects a gradual increase in LNG
imports as additional liquefaction facilities come on line, up to 7 Bcf/d in the summertime by 2020, exerting
even more downward pressure on price.

The emergence of shale gas as the leading supply source and the supplemental role of LNG in the supply
mix may disintegrate the traditional held price relationship between oil and natural gas. Oil and gas price
ratio (expressed by dividing the price of oil, in dollars per barrel, by the price of natural gas, in dollars per
MMBtu) has traditionally coalesced around a level of 9 to 1. This link was expected to strengthen had LNG
become an important supply source that moves on the global scale, because European and Asian LNG
prices are tied to crude oil prices. Black & Veatch believes that the consumption and production of natural
gas and oil are currently no longer meaningfully linked and the ratio may not be maintained at a certain
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level. It is perfectly conceivable that the US natural gas price could remain below $6.00/MMbtu with
global oil prices at $80/bbl or higher which would be a ratio of more than 13 to 1. (The ratio increases as
the spread between oil and gas prices gets wider.).

In the end, this gas market development should have policy and strategy implications beyond the natural
gas industry. As suggested earlier, the electric industry is at a crossroad. As coal generation faces an
increasingly challenging future and carbon capture and sequestration technology continues to be proven
through sub-commercial research, development and demonstration projects, the industry is looking at
available alternatives in planning its resource mix for the future. Electric utilities will need to factor in the
environmental impact, capital cost, fuel and operating cost of different technologies, as well as the access,
firming-up and integration of renewable resources. Even though Black &Veatch thinks that natural gas as a
generation fuel is appealing in several perspectives, secure, reliable and cost effective natural gas still
requires careful regional assessment.

90



About Black & Veatch

Black & Veatch is a leading global engineering, consulting and construction company specializing in
infrastructure development in energy, water, telecommunications, management consulting, federal and
environmental markets. Founded in 1915, Black & Veatch develops tailored infrastructure solutions that
meet clients’ needs and provide sustainable benefits. Solutions are provided from the broad line of service
expertise available within Black & Veatch, including conceptual and preliminary engineering services,
engineering design, procurement, construction, financial management, asset management, program
management, construction management, environmental, security design and consulting, management
consulting and infrastructure planning. With $3.2 billion in revenue, the employee-owned company has
more than 100 offices worldwide and has completed projects in more than 100 countries on six continents.
The company’s Web site address is www.bv.com.
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LEGAL NOTICE

Please be advised, this Survey was complied primarily based on information B&V received from third-parties and B&V was not requested to independently
verify any of this information. Thus, B&V's reports” accuracy solely depends upon the accuracy of the information provided to us and is subject to change at
any time. As such, it is merely provided as an additional reference tool, in combination with other due diligence inquiries and resources of user. B&V assumes
no legal liability or responsibility for the accuracy, completeness, or usefulness of any information, or process disclosed, nor does B&V represent that its
use would not infringe on any privately owned rights. This Survey may include facts, views, opinions and recommendations of individuals and organizations
deemed of interest and assumes the reader is sophisticated in this industry. User waives any rights it might have in respect of this Survey under any doctrine
of third-party beneficiary, including the Contracts (Rights of Third Parties) Act 1999. Use of this Survey is at users sole risk and no reliance should be placed
upon any other oral or written agreement, representation or warranty relating to the information herein. THIS REPORT IS PROVIDED ON AN “AS-IS” BASIS.
B&V DISCLAIMS ALL WARRANTIES OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, ANY WARRANTY OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT. B&V, NOR ITS PARENT COMPANY, MEMBERS, SUBSIDIARIES, AFFILIATES, SERVICE
PROVIDERS, LICENSORS, OFFICERS, DIRECTORS OR EMPLOYEES SHALL BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF OR RELATING TO THIS REPORT OR RESULTING FROM THE USE OF THIS REPORT, INCLUDING BUT NOT
LIMITED TO DAMAGES FOR LOSS OF PROFITS, USE, DATA OR OTHER INTANGIBLE DAMAGES, EVEN IF SUCH PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

In addition, user should place no reliance on the summaries contained in the Surveys, which are not intended to be exhaustive of the material provisions of
any document or circumstances. If any point is of particular significance, reference should be made to the underlying documentation and not to this Survey.

This Survey (and the content and information included therein) is copyrighted and is owned or licensed by B&V. B&V may restrict your access to this Survey,
or any portion thereof, at any time without cause. User shall abide by all copyright notices, information, or restrictions contained in any content or information
accessed through this Survey. User shall not reproduce, retransmit, disseminate, sell, distribute, perform, display, publish, broadcast, circulate, create new
works from, or commercially exploit this Survey (including the content and information made available through this Survey), in whole or in part, in any manner,
without the written consent of B&V, nor use the content or information made available through this Survey for any unlawful or unintended purpose.
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