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Natural Gas Price Effects of Energy Eﬁicfmy and Renewable Energy Practices and Policies, ACEEE

General Approach for Energy Efficiency and Conservation

Similar, bottoms-up approaches were used for all end-use sectors for the energy efficiency
and conservation analyses for both electricity and natural gas. Estimates of the major natural
gas and electricity end uses for each of the states were developed. Based on 2 review of
available literature, estimates were developed of the implementable savings that could be
achieved in five years through the implementation of aggressive programs similar to those
that have been deployed in recent years in response to recent regional energy shortages.
These estimates were then applied to the end-use estimates in each state to develop sectoral
estimates of energy savings for each state.

General Assumptions

To facilitate the perfonnance of this analysis, we made several assumptions. The following
parameters are assumed to be embodied in the base-case analysis, and were not being
considered in the scenarios (except as noted):

e Demand destruction—the permanent elimination of energy demand due to facilities
closing or shifting operations to other regions.

e Price-based fuel switching outside of renewables;

s Utility plant shutdowns or ramp-ups.

e Changes to natural gas infrastructure (except in the NYS/RPS scenario where we will
explicitly assume no new gas transmission lines are constructed during the study period).

e A change in industrial feedstock utilization or sourcing—natural gas is used by some
industries as a feed stock in addition to its use as a fuel.

To make the analysis doable, we made the following simplifying assumptions:

s Potential for industrial end-use energy efficiency and conservation does not vary by
region.

¢ The load curve for industrial power and natural gas consumption does not vary
scasonally.

» No significant new renewable resources are likely to become available in the first year
above the base case.

e Wind, biomass, and solar are the principal renewable resources contributing to displaced
utility generation above the base case.

e Additional displacement of consumer end-use gas by renewables is considered small, and
is assumed to be zero for purposes of this analysis.

State-by-State Adjustments

The potential to achieve energy-efficiency savings varies among the states. Some states like
New York and California have well established energy-efficiency programs supported by
many market allies, and could expand efficiency programs off of existing policy platforms.
Some other states, such as South Dakota and Mississippi, have no record of running energy
efficiency programs, so are less likely to be able to rapidly deploy new programs. In order to
estimate the energy saving potential for individual state, a state a weighting factor was
developed. This state-weighting factor is intended to measure the current status of a state’s
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energy-efficiency and renewable energy delivery infrastructure. The quality of the
infrastructure is based on a matrix of policy handles and mechanisms, intended as a
quantifiable measure of the various qualitative policy mechanisms (Table 1). Based on these
factors, a “grade”™ was assigned to each state. Grades of “a”, “b”, “c”, and “d” were assigned
to cach state. An “a” represented 100%, a “b” was equal to 85%, a “c” was equal to 70%,
and a “d” was equal to 55%. This means that an “a” state would be able to achieve 100% of
the regional savings potential. California, for example, located in the west census region was
given a grade of “a” for its energy-efficiency and renewables infrastructure. The west
regional maximum achievable five-year electricity and natural gas savings are 5.41% and
5.19%, respectively. California is expected to be able to achieve 100% of these savings
under an aggressive policy scenario.

Table 1. State Energy Efficiency and Renewable Energy Programs and Policies
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New Hampshire 1 y a b A y b
NewJersey ' 2 'y y b, a "A y Y Y 8
New Mexico o . a a ) d
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Oregon 1 y a a A y Y Y Y a
Pennsylvania 1 y Y a a A a
Rhode Island 2 y a a A y a
South Carolina 1 a b ‘N d
South Dakata 0 c c N d
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Texas 1 y ¥ a a A a
Utah R y . ‘a a N . b
Vermont 2 y b c N y a
Virginia 0 y b b A e
Washington 1 ¥y a a N y b
West Virginia 0 y c ¢ N d
Wisconsin 2 Yy Y a b N y a
Wyoming 1 : c < Ny c

Residential/Commercial Methodology and Characterization

General Approach

The estimation of the implementable savings from the residential and commercial sectors
used a “bottoms-up” approach. The analysis began with data on energy use in each of the 48
states by end-use (e.g. lighting, cooling, heating, etc). A variety of published studies were
then used lo estimate average annual electric and gas savings over five years from efficiency
programs, including adjustments for reasonable savings by end-use. We then estimated the
savings achievable in one year, relative to savings achievable over five years. Finally, we
looked at current policy initiatives to promote efficiency in each of the 48 states, and adjusted
savings downward in states without strong efficiency policies, reasoning that a sudden
change in policy was unlikely, thus, lower savings were likely in these states. Each step is
discussed in the following sections.

Base Case by End-Use

Base case energy use for each state was estimated for each of the 48 states using data from
the 1997 Residential Energy Consumption Survey (RECS) (EIA 1999).and the 1999
Commercial Building Energy Consumption Survey (CBECS) (EIA 2001a).
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RECS provides energy use consumption and saturation figures for the four largest states
(California, Texas, New York, and Florida) and for each Census region. We used data for
space heating, space cooling, water heating and appliances/other. For the 44 states not
individually profiled, we assumed that the regional figures would apply. For Census regions
with the four large states, we subtracted out data on the large state in order to calculate
average energy use for the remaining states. In the case of the Mountain region, given the
large differences in latitude involved, we differentiated between north Mountain and south
Mountain using data from a study on the region by the Southwest Energy Efficiency Project
(SWEEP 2002).

CBECS also provides data on each region, but not for individual states. End-uses covered
were space heating, space cooling, water heating, lighting, refrigeration, ventilation, cooking,
office equipment, and other. We used regional data to characterize each of the individual
states.

Overall Energy Savings Achievable Over Five Years

A variety of studies have been conducted in recent years to estimate the economic and
achievable efficiency potentials for reducing gas and electricity use in different states.
Economic potential is an estimate of the savings that can be achieved if all measures which
are cost-effective to end-users are implemented. Achievable potential is a subset of
economic potential and includes allowances for reasonable measure penetration rates given
likely policy and program interventions.

To estimate achievable potential over one and five years, we considered two types of data.
First, substantial savings can be achieved in the short-term through behavioral changes in
response to high prices and appeals for conservation. For example, in 2001, in response to
the California electricity crisis, California end-users reduced their energy use about 6%, of
which about two-thirds was a behavioral response (Global Energy Partners 2003). Thus
Californians used behavioral actions to reduce energy use by about 4%. The California
situation was particularly dire; therefore, we estimated that a new campaign in response to
the natural gas crisis could only achieve two-thirds of these savings—an average of 2.7%.

Second, energy use can be reduced through hardware improvements. To estimate these
savings, we compiled information from ten different studies, including six studies on
potential gas savings and eight studies on potential electricity savings (four studies included
both fuels). Energy savings estimates were divided by the period of analysis (e.g. five years,
20 years, etc.) in order to estimate annual incremental savings. We examined overall savings
estimates by sector (residential and commercial), as well as by end-use. In estimating the
overall savings achievable, we only looked at achievable potential studies, and in order to be
conservative, emphasized the lower end of the savings estimates. Based on these studies, we
estimated an overall achievable savings potential, from hardware improvements (Table 2).

14



Natural Gas Price Effects of Energy Efficiency and Renewable Energy Practices and Policies, ACEEE

Table 2. Achievable Savings Potential in the Residential and Commercial Sectors from
Hardware Improvements

3 Sector Fuel | _ Savings Achievable (*%/year)
Residential Natural gas 0.5
Eleclricily 0.7
Commertial Natural gas 04
Electricity 0.8

As a check on these figures, we compared the annual achievable savings figures to actual
savings achieved by leading utility programs. For example, one of the leading gas efficiency
programs in the country is run by XCEL Minnesota. They have achieved approximately
0.5% savings per year in recent years, right in line with our estimate (XCEL Energy 2003).
Likewise, among electric utilities, a 1995 analysis by ACEEE found that the leading utilities
were achieving energy savings of 0.5 to 1.0% per year, in line with the estimates above
(Nadel and Geller 1995). And in 2001, as noted above, California achieved 6% electricity
savings, of which one-third (i.e. 2%/year) was in hardware improvements.

We then added the behavioral savings (2.7%) to the hardware savings over five years (annual
savings times five) to arrive at overall savings over five years for each fuel and sector.

End-Use Adjustments

Achievable savings varies somewhat by end-use. However, data on achievable savings by
end-use is rarely compiled. As a proxy, we looked at estimates on economic savings
potential by end-use in comparison to overall sector economic savings potential. Based on
these data, we developed multipliers for each end-use, in which a multiplier greater than one
means higher than average savings potential and visa versa. Multipliers used are displayed in
Table 3.
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Table 3. End-Use Adjustments for the Residential and Commercial Sectors

Sector ) " Fuel "EndUse Muttiplier
Residential Gas Space heating 1.0
Water heating 1.1
Other 0.6
Residenlial Electric Space heating 0.8
Space cooling 1.2
Water heating 10
Appliances & olher .9
Commerclal Gas Space heating 09
Water heating 14
Cooking 0.6
Other 0.6
Commercial Eleclricity Space healing 0.2
Space cooling 1
Venlilation 0.9
Waler heating 0.6
Lighling 1.2
Cooking 05
Refrigeration 0.8
Office equipment 1.1
Other 0.5

Savings in Year 1

In the first year, the vast bulk of the behavioral savings can be achieved, plus one year of
hardware savings. Across the different fuels and sectors, we estimate that approximately half
of the five-year savings can be achieved in the first year, assuming a high prices and an
active efficiency promotion campaign, with the remaining savings evenly distributed across
the remain years of the study period.

Estimates of Implementable Residential and Commercial Energy Savings

Based on the above data, for each state, the base case end-use share for each state was
multiplied by the appropriate end-use factor and overall achievable savings estimate to come
up with maximum five-year savings. These savings were then multiplied by the numeric
percentage for each state’s current programs and policies, in order to reduce savings in those
states with low or moderate current programs and policies. The result is total percent
savings, by state, over five years. As noted above, the first year savings are half of the five-
year savings figures. State-by-state savings estimates are provided in Table 4 and Table 5. A
more detailed breakdown of the savings measures are presented in Appendix B.
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Table 4. Estimated Residential and Commercial Natural Gas Energy Efficiency and
Conservation Savings
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Alabama d 47%  26% 13% 52% 29% 14%
Arizona b 4.7% 40% 20% 5.3% 4.5% 2.2%
Arkansas d 4.7% 26% 1.3% 5.2% 29% 1.4%
California a 4.8% 48% 24% 51% 5.1% 26%
Colorado b 4.7% 40% 20% 5.2% 44% 2.2%
Connecticul a 4.7% 47% 2.3% 52% 52% 26%
Delaware b 4.5% 3.8% 1.9% 5.2% 44% 2.2%
Florida C 4.5% 3.1% 1.6% 4.8% 3.4% 1.7%
Georgia d 4.5% 25% 12% 5.2% 29% 1.4%
idaho b 4.7% 40% 2.0% 5.2% 44% 2.2%
Winois b 4.6% 39% 1.9% 5.2% 44% 2.2%
Indiana C 4.6% 32% 1.6% 5.2% 3.6% 1.8%
lowa b 4.6% 39% 20% 52% 44% 2.2%
Kansas d 4.6% 26% 1.3% 5.2% 29% 1.4%
Kentucky d 4.7% 26% 1.3% 5.2% 29% 1.4%
Louisiana d 4.7% 26% 1.3% 5.2% 29% 1.4%
Maine a 4.7% 47% 2.3% 5.2% 52% 26%
Maryland b 4.5% 38% 19% 51% 4.4% 2.2%
Massachusetts a 4.7% 47% 2.3% 5.2% 52% 2.6%
Michigan b 4.6% 39% 1.9% 5.2% 4.4% 2.2%
Minnesota b 4.6% 39% 20% 5.2% 44% 22%
Missouni d 4.6% 26% 1.3% 5.2% 2.9% 1.4%
Mississippi d 4.7% 26% 1.3% 5.2% 29% 14%
Montana c 4.7% 3.3% 1.6% 52% 37% 1.8%
Nebraska d 4.6% 26% 1.3% 5.2% 29% 1.4%
Nevada c 4.7% 3.3% 1.6% 5.3% 3.7% 18%
New Hampshire b 4.7% 40% 2.0% 5.2% 44% 2.2%
New Jersey a 4.5% 45% 22% 5.1% 51% 26%
New Mexico d 4.7% 26% 1.3% 5.3% 2.9% 1.5%
New York a 4.5% 45% 22% 5.1% 5.1% 2.6%
North Cardlina d 4.5% 25% 12% 52% 29% 1.4%
North Dakota d 4.6% 26% 1.3% 52% 29% 1.4%
Ohio c 4.6% 32% 16% 5.2% 36% 1.8%
Oklahoma d 4.7% 26% 1.3% 5.2% 29% 1.4%
Oregon a 4.8% 48% 24% 5.1% 51% 25%
Pennsylvania a 4.5% 45% 22% 5.1% 51% 2.6%
Rhode Island a 47% 47% 2.3% 52% 5.2% 2.6%
South Carolina d 4.5% 25% 1.2% 5.2% 2.9% 1.4%
South Dakola d 4.6% 26% 1.3% 5.2% 29% 14%
Tennessee c 4.7% 33% 1.7% 5.2% 3.6% 1.8%
Texas a 4.7% 47% 24% 5.1% 5.1% 26%
Utah b 4.7% 40% 20% 5.2% 4.4% 22%
Vermont a 4.7% 47% 23%  52% 52% 26%
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Virginia c 45% 31% 16% 52% 36% 1.8%
Washington b 4.8% 41% 21% 5.1% 43% 2.2%
West Virginia d 45% 25% 12% 52% 29% 1.4%
Wisconsin a 46% 46% 23% 52% 52% 26%
Wyoming c 47% 33% 16% 52% 37% 1.8%

Table 5. Estimated Residential and Commercial Electric Energy Efliciency and
Conservation Savings
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Alabama d 6.5% 3.6% 1.8% 57% 32% 1.6%
Arizona b 6.8% 47% 2.4% 5.9% 41% 2.1%
Arkansas d 6.7% 3.7% 1.9% 5.8% 32% 1.6%
Califomia a 6.7% 6.7% 3.4% 57% 57% 2.8%
Colorado b 6.8% 4.7% 2.4% 5.6% 39% 2.0%
Connecticut a 6.8% 68% 34% 5.6% 56% 2.8%
Delaware b 6.7% 47% 23% 5.6% 39% 2.0%
Florida c 6.7% 47% 23% 6.1% 43% 21%
Georgia d 6.7% 47% 23% 5.8% 41% 2.0%
ldaho b 6.8% 58% 29% 56% 48% 24%
Winois b 6.7% 87% 28% 5.7% 48% 2.4%
Indiana c 6.7% 57% 28% 57% 48% 2.4%
lowa b 6.8% 58% 29% 57% 48% 2.4%
Kansas d 6.8% 3.8% 1.9% 5.7% 3.1% 1.6%
Kentucky d 6.5% 3.6% 1.8% 57% 3.2% 1.6%
Louisiana d 6.7% 3.7% 1.9% 5.8% 32% 16%
Maine a 6.8% 6.8% 34% 56% 56% 28%
Maryland b 6.7% 57% 2.8% 5.8% 48% 2.5%
Massachuselts a 6.8% 6.8% 3.4% 5.6% 56% 28%
Michigan b 6.7% 47% 23% 5.7% 40% 2.0%
Minnesota b 6.8% 58% 29% 5.7% 48% 2.4%
Missouri d 6.8% 3.8% 1.9% 5.7% 31% 1.6%
Mississippi d 6.5% 36% 1.8% 57% 32% 1.6%
Montana c 6.8% 47% 24% 5.6% 39% 20%
Nebraska d 6.8% 38% 19% 5.7% 31% 1.6%
Nevada c 6.8% 47% 24% 5.9% 41% 2.1%
New Hampshire b 6.8% 58% 2.9% 5.6% 48% 24%
New Jersey a 6.6% 6.6% 3.3% 5.6% 56% 28%
New Mexico d 6.8% 3.7% 1.9% 5.9% 33% 1.6%
New York a 6.6% 6.6% 3.3% 5.6% 56% 2.8%
North Carolina d 6.7% 3.7% 18% 5.8% 32% 1.6%
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North Dakota d 6.8% 38% 1.9% 57% 31% 1.6%
Ohio c 6.7% 47% 23% 57% 40% 20%
Oklahoma d 6.7% 37% 19% 58% 32% 1.6%
Oregon a 86.7% 6.7% 34% 55% 55% 28%
Pennsylvania a 6.6% 46% 2.3% 5.6% 3.9% 2.0%
Rhode Island a 6.8% 8% 34% 5.6% 56% 2.8%
South Carolina d 6.7% 3.7% 18% 5.8% 32% 1.6%
South Dakota d 6.8% 3.8% 1.9% 57% 31% 16%
Tennessee c 6.5% 46% 23% 5.7% 40% 20%
Texas a 6.7% 67% 34% 5.9% 59% 3.0%
Utah b 6.8% 58% 29% 5.6% 48% 24%
Vermonl a 6.9% 68% 34% 5.6% 56% 2.8%
Virginia c 6.7% 47% 23% 5.8% 4.1% 2.0%
Washington b 6.7% 57% 29% 5.5% 47% 23%
West Virginia d 6.7% 3.7% 1.8% 5.8% 3.2% 1.6%
Wisconsin a 6.7% 6.7% 3.3% 57% 57% 2.8%
Wyoming c 6.8% 7% 24% 56% 39% 2.0%

Industrial Methodology and Characterization

General Approach

A “bottom-up” approach was used for determining the electricity and natural gas savings
potential for the industrial sector. The estimated savings were calculated based on electric
and natural gas end-use savings estimates. Because there is no specific state-level end-use
data for the industrial sector, the state estimates were based on the four Census regions for
which specific sub-sector and end-use data is available through the Energy Information
Administration. Once maximum achievable savings estimates were determined, a weighting
factor based on each state’s existing programmatic infrastructure was applied.

Energy Savings by End-Use

Disaggregated state-level energy use is not avallable In order to develop estimates for each
of the 48 states, regional data from the Manufacturing Energy Consumption Survey (MECS)
1998 was used (EIA 2001b). Regional savings estimates were determined using the
methodology described below.

MECS provides energy consumption and end-use data on a sub-sector level for four major
Census regions—Northeast, Midwest, South, and West. Because the industrial sector is
highly heterogeneous, it is necessary to obtain data on a 3-digit North American Industrial
Classification Systemn (NAICS) code level in order to determine accurate estimates of

potential savings in a region. It was assurned that the breakdown of energy use in each state
was identical to its Census region breakdown. The six industrial sub-sectors that were
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included in estimating the Census region electricity and natural gas savings are summarized
in Table 6.

Table 6. North American Industrial Classification System (NAICS) Key

. NAICS Code o Industrial Sub-Sector
311 . Food
322 Paper
324 Petroleum and Coal Products
325 Chemicals
327 : Nonmetallic Mineral Producls
33 Primary Metals

. All Others

These sub-sectors align with the sub-sectors represented in the EEA natural gas forecasting
model. Specific end-use data for each of these sub-sectors within each of the four census
regions was obtained. For determining electricity conservation potential, the following end-
uses were considered: motors, process heating, HVAC, and lighting. For determining the
natural gas conservation potential, the following end-uses were considered: boilers, process
heating, and space heating.

The conservation potential by end-use was based on figures reported in “California Industrial
Energy Efficiency Market Characterization Study” (XENERGY 2001). This study was done
for the Pacific Gas and Electric Company (PG&E), and the end-use savings figures line up
closely with recent studies done by ACEEE and Optimal Energy Inc. (NYSERDA 2003).
The XENERGY study details achievable savings by end-use for both electric and natural gas-
fired processes. Because the scope of our study focused on a relatively short 1-year and 5-
year timeframe, we estimated that 50% of the total achievable savings cited in the study
would be achievable by year 5. The Energy study concentrated on a 10-yr timeframe,
making the 50% assumption for the 5-year outlook reasonable. These estimates align closely
with data obtained from the Industrial Assessment Centers (IAC) database (IAC 2003). Table
7 includes maximum achievable 5-year savings estimates by end-use.

Table 7. Industrial Sector End-Use Breakdown

End-Uses . ’ 5-Year Savings Potential
Electricity End-Uses Molors 7%
Process Heating 5%
HVAC 12%
Lighting 10%
Natural Gas End-Uses Boilers 6%
Process Heating 5%
Space Heating 5%

These end-use savings estimates were then applied to the unique end-use breakdowns for the
seven major industrial sub-sectors that were considered in the analysis. Since each Census
region has a distinct mix of industrial activity, the total regional savings potential will vary
from the national average. Table 8 includes the end-use breakdowns for the various industrial
sub-groups in the analysis.
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Table 8. Industrial Sub-Sector End-Use

. industriai ©~ ~  Electricity End-Uses ©* 7" Natural Gas End-Uses
NAICS "Sub-: {Percent of Sub-Sector Electricity " {Percent of Sub-Sector
Code Sector ...~ Consumption) =~ - Natural Gas Consumption)
S ) Process B . : Process .. Space .
Motors Heating HVAC ' - Lighting Boilers Heating Heating
311 Food 78% 3% 6% 9% 60% 32% 6%
322 Paper 89% 2% 3% 4% 70% 21% 3%
324 Petroleum 92% 0% 0% 8% 26% 66% 2%
and Coal
Producls
325 Chemicals 70% 3% 6% 4% 50% 44% 2%
327 Nonmetaili 61% 16% 5% 4% 4% B8% 5%
¢ Mineral
Products
331 Prirnary 26% 22% 3% 3% 15% 7% 7%
Meltals
All Others 64% 12% 9% 7% 38% 51% 7%

Overall Energy Savings Achievable Over Five Years

A variety of studies have been conducted in recent years to estimate the economic and
achievable efficiency potentials for reducing gas and electricity use in different states.
Economic potential is an estimate of the savings that can be achieved if all measures, which
are cost-effective to end-users, are implemented. Achievable potential is a subset of
economic potential and includes allowances for reasonable measure penetration rates given
likely policy and program interventions. Following the previous methodology, the following
maximum achievable five-year savings potentials for the various census regions of the
industrial sector are displayed in Table 9.

Table 9. Achievable Potential for the Industrial Sector in 2008

. : “ Natural Gas Savings .
Census Region Electricity Savings Potential Potential

Northeast 5.96% 4.53%
Midwest 6.04% 4.94%
South 6.16% 5.19%
West _ 5.41% 5.19%
Savings in Year 1

In the first year under an aggressive policy scenario, a large portion (40%) of the five-year
savings can be achieved. This result depends on an assumption of relatively high prices and
an active efficiency promotion campaign.

Estimates of Implementable State Industrial Energy Savings

Based on the above data, the following one- and five-year cumulative state-by-state results
were obtained (see Table 10):
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Table 10. State Industrial Savings in 2004 and 2008

22

nfra- Electricity Savings . Natural Gas Savings
_ structure | - . - : : sl o
i State " Score 1year 5 years 1 year 5 years
Alabama d 1.35% 3.39% 1.14% 2.85%
Arizona c 1.51% 3.79% 1.45% 3.63%
Arkansas d 1.35% _.3.39% 1.14% 2.85% |
| California - a 2.16% 541% 2.08% 5.19%
Colorado c 1.51% 3.79% 1.45% 3.63%
Connecticut a 2.38% 5.96% | 1.81% 4.53%
Delaware c 1.72% 4.31% 1.45% 3.63%
Florida c 1.72% 4.31% 1.45% 3.63%
| Georgia c 1.72% 4.31% 1.45% 3.63%
| Idaho b 1.84% 4.60% 1.76% 4.41%
llinols b 2.05% 5.14% 1.68% 4.20%
Indiana b 2.05% 5.14% 1.68% 4.20%
lowa b 2.05% 5.14% 1.68% 4.20%
Kansas ) d 1.35% 3.39% 1.14% 2.85%
Kentucky d 1.35% 3.39% 1.14% 2.85%
Louisiana - d 1.35% 3.39% 1.14% 2.85%
Maine a 2.38% 5.96% 1.81% 4.53%
Maryland b 2.09% 5.23% 1.76% 4.41%
Massachusetts a 2.38% 5.96% 1.81% 4.53%
Michigan c 1.69% 4.23% 1.38% 3.46%
Minnesota b 2.05% 5.14% 1.68% 4.20%
Missouri d 1.33% - 3.32% 1.09% 2.72%
Mississippi d 1.35% - 3.39% 1.14% ~ 2.85%
Montana c 1.51% 3.79% 1.45% 3.63%
Nebraska d 1.33% 3.32% 1.09% 2.72%
Nevada c 1.51% 3.79% 1.45% 363% |
New Hampshire b 2.03% 5.06% 1.54% 3.85%
New Jersey a 2.38% 5.96% 1.81% 4.53%
New Mexico d 1.19% 2.98% - 1.14% 2.85%
New York a_ 2.38% 5.96% 1.81% 4.53%
North Carolina d - 1.35% 3.39% 1.14% 285% |
North Dakota d 1.33% 3.32% 1.09% 2.72%
Ohio C 1.69% 4.23% 1.38% 3.46%
Oklahoma ~d 1.35% 3.39% | 1.14% 2.85%
| Oregon a 2.16% _541% 2.08% 5.19%
Pennsylvania C 1.67% 4.17% 1.27% 3.17%
| Rhode Island a 2.38% 5.96% 1.81% 4.53%
South Carolina d 1.35% 3.39% 1.14% 2.85%
South Dakota d 1.33% 3.32% 1.09% 2.72%
Tennessee c 1.72% 4.31% _145% 363% |
Texas a 2.46% 6.16% 2.08% 519%
Utah - b 1.84% 4.60% - T1.76% 4.41%
Vermonl a 2.38% 5.96% 1.81% 4.53%
Virginia c 1.72% 431% - 1.45% _3.63%
Washington b 1.84% 4.60% 1.76% - 4.41%
West Virginia d 1.35% 3.39% 1.14% 2.85%
Wisconsin a 2.42% 5.04% 1.98% 4.94%
Wyoming c 1.51% 3.79% 1.45% 363% |
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Renewable Methodology and Characterization

General Approach

While estimates of the implementable potential for energy efficiency and conservation are
somewhat available in the literature at a stafe level, data of nearer-term, implementable
potential of renewable generation is less available. In addition, there is less need to make
state-level estimates of renewables because generation markets are inherently multi-state. We
elected to use the electric supply regions, used by EIA, which for the most part correspond to
the National Electric Reliability Councils (NERC) sub-regions (Figure 8). The EEA model
uses similar regions with the exception of Nevada which is placed in the same region as
California, rather than with the upper West as does EIA and NERC.

We reviewed the available literature on renewables and interviewed experts. Based on the
collected information, we developed estimates of the net additions of non-conventional hydro
renewables for each of the thirteen EIA Electricity Supply Regions. These estimates were
mapped to the EEA regions, and used as the model input. No independent assessment was
attempted because of time and budget constraints. Nor was any attempt to estimate specific
shares of renewable technologies, though it is likely that the renewables will be dominated by
wind, along with biomass and solar in some regions.

Sources for Estimates

We reviewed the available literature on renewables and interviewed a number of leading
experts. Many studies have looked at resource and economic potential at the state level and
regional level, and most project the level that could be achieved over a fairly long policy
horizon. Most of the studies use different assumptions, and study periods, so that it is
difficult to place the findings on a common basis. One difficulty was that studies do not use a
common definition of renewables. Most national data includes municipal solid waste
(MSW) and conventional hydro power in the renewables definitions. Many renewable
portfolio standards (RPS) exclude these two resources.
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Figure 8. National Energy Modeling System Electricity Supply Regions (EIA 2002)

1 Esst Tonura! Arkd Rekadikty Coordinagon AQresnat B Plarida Reliaimry Coaratnsling Couned

2 Becidle Redabbity Conei of Texas 3 Southeasiern Eleciric RellebiRy Councd

3 Mid-AMmntic Arva Counch 10 Soutnwess Poraer Poeal

& Nid-Arnerics InRTCO G0 Networ 11 Morthwest Power Peel

3 Nid-Continent Area Power Foal 12 Rosky Mounia'n, Arlzone, New Mex.on. Souiem Nevadn
6 New Yok 13 Cadterala

7 New Englang

At the national level, EIA recently conducted two studies (EIA 2002, 2003) of the impacts of
various RPSs using the Nationa! Energy Modeling System (NEMS). Both studies were
prompted by requests from Congress to review legislation under consideration and look at 10
and 20% national RPS targets in 10 years. The base case developed for the more recent
study was chosen as the base case for this study. However, data obtained for New York State
indicated that the base case understated the anticipated renewables share (NYSERDA
2002b), so the base was modified from the EIA case.

A review of EIA’s most recent regional projections from a national RPS indicated that they
were not particularly aggressive. This result stems in large part from the fact that the
modeled RPS only began in 2007, so little impact was realized. As a result, we decided we
would turn to other sources for estimating near-term, implementable results.

The Environmental Law & Policy Center (ELCP 2001) had commissioned a study,
Repowering the Midwest that presents energy futures in the Midwest, including a 2010
projection for renewables in the region. The prorated projection was for a renewables share
of 1.4% in 2008. This was slightly higher than the EIA projection of 1.3%.
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Another study, Powering the South, was prepared by the Renewable Energy Policy Project

(REPP 2001) for the South projecting a 4% market share in 2010. The prorated 2008
estimate is 3.2%, which contrasts with the E1A projection of 1.6%.

A similar study of the West is underway for Western Resource Advocates (WRA) (Nielsen
2003). Preliminary results for the three electricity supply regions are presented in Table 11.
In addition, a UCS study for California projected a renewables share of 20% in 2010 that
prorates to 17.1% in 2008 (UCS 2001). For Washington State, a recent study (Shimshak
2003) projected a 14% market share for 2020, which prorates to 4.1% in 2008. We chose to
use the preliminary WRA estimates.

Table 11. Projected Non-Hydro Renewables Share of Generation in the West

{Nielsen 2003)
2008 Renewables Generation
Region {Mill. MWh) 2008 Renewables Share
ID. MT, OR, UT, WA, WY 11.4 5.2%
AZ, CO, NM, NV 8.5 7.3%
CA 42.2 17.4%

For New York State, three sources were used. NYSERDA has just released a study of
energy efficiency and renewable energy potential (INYSERDA 2003). This study projects an
economically achievable renewables share of 5.5% in 2008. A recent internal NYSERDA
(Pakenas 2003) assessment projects renewables share of 5.9% in 2008 while environmentatl
groups have been setting an RPS target of 27 million MWh (Greene 2003) that would prorate
to an 8.7% market share in 2008. We chose to use the environmental groups’ target.

Texas represents perhaps the most successful renewables market, with current installation of
renewables (largely wind) outstripping the targets in the state’s current RPS (about 2% of
electric sales. While no systematic analysis has been done recently, renewables experts in
the state believe Texas could achieve more than twice its existing 2008 target (Marston
2003).

Estimates of Implementable Renewable Energy Resources

Based on this review of existing studies, we developed a set of estimates for additional non-
hydro generation that could be plausibly installed in each region by 2008 for each of the
thirteen EIA Electricity Supply Regions. These estimates were mapped to the EEA regions.
In most cases this represented an approximate doubling of installed generation relative to the
EIA renewables base case discussed above. These results and the adjusted EIA base case are
presented in Table 12.

We assume that the new renewable generation will displace existing and new conventional
generation in the region. The electric module of the EEA model handles the dispatch of the
additional renewables. We assume that since natural gas is the fuel on the margin in most of
these regions, renewable generation is likely to disproportionately displace natural gas
generation,
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Table 12. Base Case and Policy Case Renewables Generation (Mill. MWh) by EIA
Electricity Supply Regions

EIA Renewables Base Case (2003) 2008 Policy Case .
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g E - "o3%% ®.% £ ¥ R.¥ I 8 @8 =9 3
T 8s RS WP 5.8 38 3  Zo2f @3t 3
' 8% gE2ozfr z8: iz B oEfEEcif ¢
us @ Qud KR&Ed 88 2288 &. 2£%d 288 2
1 MEINOH. ego79 786 318 488 07% 937 469 14%
2 X | 31858 9.5 0.73 892 28%| 1532 640 4.8%
3 DEDCMD, 59147 1226 452 774 27% 1548 774 53%
NJ' PA B . - (] » . .
4 WLIL | 31040 6.00 2.45 355 1.1% | 2023 16.67 65%
1A, MN, MO,
5 NEND.SD 19848 1980 1504 476 24% 2433 1958 123%
6 NY | 17240 2346 2640 1020 59% | 1500 480 87%
CT, MA, ME,
7 NHRLVT 13116 1280 510 788 60% 1576  7.88 12.0%
8 FL | 18276  4.49 0.05 445 24% | 1172 727  6.4%
AL, GA, KY,
9 NC,SC,TN, 91018 3915 3328 587 06% 2326 1738 2.6%
VA
AR, KS, LA, o
10 e oK | 20369 582 510 072 0.4% 145 072 07%
OR, WA, ID,
11 MT,NV,UT, 31119 16536 15431 1106 36% 2116 1010 6.8%
wY
12 AZ,CO,NM | 20980 2081 1512 569 27%| 1091 522 52%
13 CA 25676 6363 4120 2243 87% 4401 2157 171%

Changes in Natural Gas Consumption, Price, and Expenditures

Efficiency and Renewables Reduce Gas Consumption

Four different scenarios were examined in detail as part of this analysis. First, a “national”
scenario was examined in which all 48 states in the continental United States implemented
encrgy efficiency and renewable energy. In the other three scenarios, we looked at the effects
of implementing efficiency or renewable energy in just one region or state. Table 13 displays
the change in natural gas consumption on a national level for each of the scenarios. Our
initial discussion will focus on the national scenario, followed by discussion of the other
scenarios as part of a discussion of selected regional effects.

Our analysis of the national scenario shows that energy efficiency could reduce natural gas
consumption by 1.1% in the next 12 months, significantly reducing wholesale and retail
prices. By 2008, the combined energy efficiency and renewable energy measures would
reduce total gas consumption by 5.5% (see Table 13). The power generation sector would
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represent the largest national natural gas savings in both 2004 and 2008 (see Figure 9). The
2004 results reflect the impact of electric efficiency savings by all consumers while the 2008
results reflect the combined effects of efficiency and expanded use of renewables that would
both displace gas-fired electricity generation. Detailed sectorial and state specific information
about natural gas consumption is presented in Appendix C.

Figure 9. Natural Gas Savings from Energy Efficiency and Renewable Energy

2004 National Policy Case 2008 National Policy Case
200 | - -y 200 §
< 150 - - .___,! < 0 | — ;
13} - O
- 3 Igi EOE 5
5 . § it E——F—% -|§F
a e S o - ° o 9,
S 50 » £ 4 a £
1 € w0 (-2 —6c- =--|" §I
g o ; i 4 © T
-— -— . : o :
O 2 = £ sl o -s00 | -— :
s %0 2 LEJ 88| = %
p=] = ° 3| . L :
§'-1oo 2 —g———E—nc . & 00
Pt 3 &l B
£ Q R £
© _150 - ——— {I a 1000 |- -
200 - ' M200 - —— —

Residential consumers could make important contributions to natural gas efficiency
(especially in the near-term) through many low- and no-cost measures such as furnace tune-
ups and shifts to more efficient. These savings are projected to grow over the five years
studied.

In addition, electricity savings, particularly from residential air conditioners are important in
reducing demand for natural gas-produced electricity. Commercial air conditioning and
lighting improvements are also important to electric savings.

Commercial gas savings are more modest than from the other sectors.
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Table 13. Changes in Natural Gas Consumption under Different Policy Scenarios

ChangefromEEA  ‘Change From EEA -
- - Base Case in 2004 Base Case in 2008

Bef Percent Bcf '  Percent

Total Demand 7

EEA July 2003 Base Case

ACEEE: National -238 -1.1% -1,349 -5.5%

ACEEE: Pacific West 31 0.1% =290 -1.2%

ACEEE: Northeast/PJM -31 0.1% -230 -0.9%

ACEEE: NY Renewables 0 0.0% -9 0.0%
Residential

EEA July 2003 Base Case

ACEEE: National -112 2.1% -167 -3.1%

ACEEE: Pacific West -14 0.3% -12 -0.2%

ACEEE: Northeast/PJM -30 -0.6% -48 -0.9%

ACEEE: NY Renewables 0 0.0% 1 0.0%
Commercial

EEA July 2003 Base Case

ACEEE: National -59 -1.8% -22 -0.6%

ACEEE: Pacific West -5 0.2% 16 0.5%

ACEEE: Northeast/PJM -19 -0.6% -18 -0.5%

ACEEE: NY Renewables 0 0.0% 1 0.0%
Industrial

EEA July 2003 Base Case

ACEEE: National 91 1.2% 57 0.7%

ACEEE: Pacific Wesl 41 0.5% 60 0.8%

ACEEE: NortheasV/PJM 53 0.7% 72 0.9%

ACEEE: NY Renewables 0 0.0% 9 0.1%
Power Generation

EEA July 2003 Base Case

ACEEE: National . -147 -3.3% -1,115 -18.5%

ACEEE: Pacific West -51 -1.1% -332 -5.5%

ACEEE: Northeast/PJM -26 -0.6% -199 -3.3%

ACEEE: NY Renewables 0 0.0% -19 -0.3%

Note: The sum of end-use sector consumption will not equal the nalional total because
pipeline fuel, and lease and planl fuel are not reported in the table.

Industrial gas consumption would decline less under all the efficiency and renewable energy
scenarios than in the base case—in large part as a result of a decrease in “demand
destruction” in the base case (see Figure 10). “Demand destruction” refers to plant closures
and layoffs at natural gas-dependent industries such as chemicals and primary metals that
would have occurred as a result of higher natural gas prices. Because gas prices would be
lower as a result of energy efficiency and renewable energy investments, gas would be more
affordable for feedstock uses and certain more such businesses would remain in operation
relative to the base case. Hence industrial demand for natural gas would increase slightly
under the scenarios run in this study. The industrial increases in gas use would be greatest in
the first three years of the analysis when the projected natural gas consumption declines from
the base case are most pronounced.
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Figure 10. Efficiency and Renewable Energy Frees Gas for Industrial Use
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The reductions in natural gas consumption the power sector are slightly lower that the
combined reductions in the residential and commercial sector in 2004 when only electric
efficiency measures are implemented. By 2008, with four years of increased renewables and
five years of electric efficiency measures in place, the power generation sector dominates the
gas savings. These results reflect the importance of the growing relationship between natural
gas markets and the electric power sector.

Reductions in Natural Gas Consumption Reduce Natural Gas Prices

As we have seen in recent years, modest increases in natural gas consumption have produced
dramatic increases in natural gas prices. This volatility results from a very tight supply
situation. As we would expect from this experience, the modeling shows that modest
reductions in natural gas consumption from energy efficiency and renewable energy
generation would result in large reduction in the price of natural gas. The national reference
Henry Hub wholesale price (see map in Appendix A) would be reduced by almost
$0.90/MMBtu or 20% in 2004, and by 22% in 2008 (see Figure 11 and Table 14).

Regional Gas Savings Would Have National Price Impacts

Energy efficiency and renewable energy efforts that would be restricted to a region would
reduce wholesale and retail prices in the region in which they would be implemented. The
Northeast/PJM scenario would have about the same impact on the New York City Hub as it
would on New England hub prices of natural gas (see map in Appendix A and Table 14).
Under this scenario, the average New York State residential gas customer could save about
$60 annually on her gas bill. Likewise, the Pacific West scenario would have marked price
impact on the Southern California Hub wholesale price. At the retail level, the average
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California residential natural gas customer would save about $37/year, and the combined
state residential, commercial, and industrial savings would average over $900 million
annually for the five years studied.

Figure 11. Energy Efficiency and Renewable Energy Reduce Wholesale Gas Prices
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In addition, the modeling indicates that these regional efforts would cause natural gas price
reductions nationally—for example, the Northeast/PJM scenario would produce a 6.1%
reduction in Southern California Hub pricing in 2004 and the Pacific West Scenario would
produce a 5.2% reduction in the New York City hub wholesale price of gas (see map in
Appendix A and Table 14). It is important to remember, as will be discussed in greater detail
in the next section, that changes in natural gas prices account for only a fraction of the
consumer bill savings that result from expanded deployment of energy efficiency and
renewable energy resources. The bill savings that result from reductions in both gas and
electricity consumption are important contributors to consumers’ overall benefits. Thus,
while consumers everywhere will benefit from nationally reduced natural gas prices, only
consumers in those regions in which greater energy efficiency and renewables are
implemented will realize this large fraction of the savings potential.
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Table 14. Change in Wholesale Natural Gas Prices at Key Transmission Hubs*
’ Change from EEA Base Change from EEA Base

M . Gas Pnces : ' Case in 2004 ° . Case in 2008
(in ZOOZSIMMBtu} ) " Dollars - _Percent .. Dollars - Percent_
Henry Hub
EEA July 2003 Base Case
ACEEE: National -0.89 -18.8% 0.76 -221%
ACEEE:; Pacific West -0.27 -5.9% .15 4.3%
ACEEE: Northeast/PJM €0.28 -6.2% 0.21 -6.0%
ACEEE: NY Renewables 0.00 0.0% 0.02 -0.5%
New York City
EEA July 2003 Base Case
ACEEE: National 095 -19.0% -0.94 -23.6%
ACEEE: Pacific West -0.26 -5.2% -0.13 -3.2%
ACEEE: Northeast/PJM -0.35 7.1% -043 -10.9%
ACEEE: NY Renewables 0.00 0.0% 007 -1.8%
New England
EEA July 2003 Base Case
ACEEE: National -0.95 -19.2% 0.90 -23.6%
ACEEE: Pacific West 0.26 -5.3% 0.14 -3.6%
ACEEE: Northeast/PJM -0.35 -7.0% 0.36 8.3%
ACEEE: NY Renewables - 0.00 0.0% 0.03 0.7%
Southern California
EEA July 2003 Base Case
ACEEE: National -0.91 -20.1% 40.95 -29.1%
ACEEE: Pacific West -0.34 -7.4% -0.66 -20.3%
ACEEE: Norlheast/PJM -0.28 -6.1% 0.15 - 4.7%
ACEEE: NY Renewables 0.00 0.0% -0.01 -0.4%

* See Appendix A for a map of North American natural gas transmission system

Regional Results

The potential impacts vary by state, with those most dependent on gas for peak electric
power generation benefiting the most. In addition to the bill savings from reduced natural gas
prices and consumption that retail customers would realize from energy efficiency measures,
the customer would also experience additional savings from reductions in electricity prices
and consumption. The model used for our analysis does not project electricity prices, so we
cannot quantify these savings. However, if we assume that consumer electricity prices would
remain constant at 2002 levels (they are actually forecast to rise), the dollar savings
nationally would be similar to those from natural gas savings. We would, however, anticipate
significant variation in the ratio of electric-to-gas savings among the states due to variation in
the end-use energy mix. Several examples follow.

Midwest

Natural gas represents an increasingly important energy source for the Midwest. Average
residential gas customer natural gas bills are 3.6 times as much as the national average, with
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residential customers’ bills in Illinois being 4.5 times the national average. Natural gas
consumption in the residential, commercial and industrial sectors of the Midwest is projected
to continue to grown at a rate slightly greater than the national average over the next five
years. Electric power generation from gas in the region is relatively modest, with only
Michigan having significant share of total generation from natural gas generation at 12%
(ETIA/EA 2003). However, projections suggest that natural gas generation in Indiana, North
Dakota and Ohio will grow rapidly in coming years.

Figure 12. 2002 Natural Gas Consumption in the Midwest (Source: EEA 2003).
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Wholesale natural gas prices in the Midwest average slightly less than the national average,
except for the industrial sector where prices are slightly above national averages. There is
significant variation in the industrial, commercial, residential, and power generation prices in
the various states. Natural gas prices in the region are projected to remain high in the base
case (Figure 13). With expanded energy efficiency and renewable energy at the national
level, natural gas prices are projected to be reduced dramatically, with industrial and power
sectors seeing the greatest price reductions.
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Figure 13. Historical and Projected Retail Natural Gas Prices
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EE and RE policies reduce natural gas consumption in the residential and commercial sectors
in all the states in the region (see Figure 14). Industrial consumption of gas expands robustly

* in 1llinois, Indiana, Michigan and Ohio reflecting an enhanced recovery of these depressed
energy intensive industries due to reduced natural gas pnices. Natural gas consumption by
clectric power generators in Indiana, Michigan and Ohio expands due to the reduced price of
natural gas to the power sector. Part of this increase is likely due to expanded operation of
industrial CHP facilities in these states reflecting the corresponding increase in industrial
activity.

Total expenditures for natural gas decline in almost all sectors in all states in the région,

except for the power and manufacturing sectors in Indiana and Ohio where increased
industrial activity outweighs the price and efficiency savings (Figure 15).
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Figure 14. Cumulative Change in Consumption by Sector in the Midwest
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Figure 15. Cumulative Change in Natural Gas Expenditure by Sector for the Midwest
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New England and Mid-Atlantic

How natural gas is consumed varies significantly among the New England and Mid-
Atlantic states. In 2002, power generation accounted for more than 20% of total gas
consumption in seven of the 12 states, the majority of total consumption in Maine and Rhode
Island (Figure 16). Gas demand for power generation has increased rapidly in the region,
jumping by more than 30% from 1998 to 2002. While growth is projected to decrease for the
next few years, likely due to increased gas prices, rapid growth in gas fired generation is
projected to resume in 2006 increasing to 169% of the 1998 level by 2008. Residential gas
usage provides the base in most states in the region, varying between 20 and 50% of state
consumption. Industrial gas demand is modest in New Hampshire, Pennsylvania and
Vermont which all exceed 25% of total state demand. Delaware leads the region, with
industrial demand accounting for about 50% of the state’s total gas demand.

Natural gas prices vary significantly across the region (see Table 15). The average
residential, commercial and industrial retail gas prices were above the national average in
2002, though the average power generation price was slightly below the national average.
Residential prices for gas vary almost a factor of two, with Delaware and New Jersey having
residential prices less than the national average. New Jersey at $5.93 per Mcf had some of the
lowest cost residential gas in the couniry in 2002. D.C., while Massachusetts and New
Hampshire all had natural gas prices approaching $11 per Mcf. Industrial and commercial
prices showed similar variability. Commercial prices were more than a $1 per Mcf higher
than the national average while industrial prices were almost $2 higher. Vermont was the
only state in the region in which the average industrial natural gas cost is less than the
nationa) average while Maryland and Massachusetts have the highest industrial prices in the
region. The range in natural gas prices was even more dramatic, with Maine and New
Hampshire averaging less than $2 per Mcf and Pennsylvania leading the region at $8.74.

Table 15. Average Annual Retail Natural Gas Price by Sector (EEA 2003).

) § per thousand cubic feet (Mcf)
. Residential Commercial Industrial  Power Gen.
CT 10.63 6.34 6.06 5.42

DE 7.32 8.68 5.93 391
DC 10.84 10.58 NA" NA®
ME 10.49 9.18 7.15 1.95
MD 9.90 8.75 8.38 7.12
MA 11.00 9.85 851 2.9
NH : 10.96 9.59 7.10 1.90
NJ 593 6.22 5.76 3.26
NY 9.98 8.22 6.67 4.05
PA 9.78 9.08 6.31 8.74
RI1 10.37 9.12 5.74 4.72
YT 8.31 6.41 432 425
NE/PJM Region 9.29 8.12 6.70 3.90
US Average 7.86 6.95 4.79 422

Notes: + D.C. has no significant reported Industrial or Power Generation natural gas sales
$0 no price available.
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Figure 16. Natural Gas in the Northeast and Mid-Atlantic State in 2002 by Secto
(EEA 2003) .
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In the New England and Mid-Atlantic region we can compare the results for both the
National and the New England and Mid-Atlantic scenario. As can be see in Figure 16, the
application of energy efficiency and renewable energy measures in the region achieve 32%
of the price reduction seen with lower-48 state application of the measures. Similarly, we see
about a third of the price reduction at the retail level (Figure 19).

In contrast to the Midwest were we see significant increases in industrial gas consumption as
a result of avoided demand destruction, we only see modest increases in industrial
consumption in Maryland and Pennsylvania, both noted for their gas dependent industries
(see Figure 18). In eight of the states, the power generation sector experiences the greatest
cumulative gas savings as a result of the combined effects of electric energy efficiency and
conservation and expanded renewables. In the remaining jurisdictions, {D.C., Massachusetts,
Rhode Island and Vermont), it is the residential gas conservation that contributes the greatest
share to the total state gas reductions. The commercial sector also factors prominently in the
gas reduction in these states.

The residential sector accounts for more than half of the cumulative natural gas expenditure
reductions in seven of the states I the region (sce Figure 20), while power generation
accounts for more than half in Delaware, Maine and New Hampshire. The share of savings in
the commercial sector is modest. in all the states, while the industrial sector experiences
significant natural gas expenditure reductions in Delaware, Maine, Massachusetts,
Pennsylvania, and Vermont.
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Figure 17. Impact of Regional and National Application of Renewable Energy
Efficiency and Renewable Energy Measures on Regional Wholesale Prices
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Figure 18. Change in Natural Gas Consumption in the Northeast and Mid-Atlantic
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Figure 19. Historical and Projected Average Annual Retail Natural Gas Prices in the
New England / Mid-Atlantic Region for both Base and Scenario Cases
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Figure 20. Cumulative Change in Natural Gas Expenditures by Sector in New England
and the Mid-Atlantic Region
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Expanded Renewables in New York State Would Reduce Gas Prices

In the most geographically narrow scenario, we expand only renewable energy generation in
New York State from 5.9% of total generation to 8.7% in 2008. This increase in renewables
share would displace 19 Bcef in electric generation fuel and reduce the New York City
wholesale price by almost 2%. The combined savings in natural gas expenditures resulting
from expanded use of renewables in New York State would increase from about $46 million
in the first year of expanded renewables, 2005, to about $144 million in 2008 (see Figure 21).
In the power sector, natural gas expenditures would be reduced by almost $125 million in
2008 from a combination of a 5% reduction in consumption of gas for power production and
a 1.4% reduction in pricing to electricity generators. Overall expenditures by retail
residential, commercial, and industrial customers would be reduced 0.25% for a savings of
$19 million in 2008. As the share of renewable power generation expands, this saving would
continue to increase as well.

Figure 21. Impact of Expanded Renewables in New York
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Pacific West

Natural gas consumption in the pacific west region (California, Oregon and Washington) in
2002 was dominated by California which accounts for 79% of the gas consumed in the
region and almost 10% of the national consumption (Figure 22). Distribution of use in the
region is fairly similar to the national average, with residential use representing slightly more
than 20% and industrial about 25%, almost identical to the national average. Commercial
usage is somewhat Jess than the national average while gas use for power generation was
somewhat greater. Within the region, power generation (as a percentage of natural gas use)
was most dominant in Oregon where it accounted for about half of the total. Commercial gas
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consumption (as a percentage of state total consumption) was greatest in Washington State,
while the power generation was the lowest.

Figure 22. Share of Natural Gas by End-Use Sector for the Pacific West Region
compared to the National Average
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Historically the wholesale price of natural gas in the Northwest has been somewhat lower,
particularly at the points of price excursions compared with the Henry Hub and prices in
Southern California. The moderation in the northwest occurs because the northwest is tied to
the Canadian producing regions by two import hubs (Kings Gate and Sumas — see map in
appendix for locations). The wholesale prices are also somewhat moderated in Northern
California compared with Southern California, where prices track Henry Hub except during
excursions. The EEA projection is for prices in the west to moderate to the $3-4 per MMBtu
range after a few more years on volatility (Figure 23).
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Figure 23. Wholesale Natural Gas Prices in Pacific West
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The lower wholesale prices in Washington and Oregon translate into lower residential,
commercial and industrial retail price of natural gas compared to Califorma (Table 16).
Northwest prices have been at or below the national average, while California prices are
slightly above the national average. Prices for natural gas used in power generation are below
the national average for Oregon, but above the national average for California and
Washington. These price trends are projected to continue in the base case.

As with the New England and Mid-Atlantic region, in the Pacific West we can compare the
results for both the National and the region only scenarios. Significant retail price reductions
are achieved in all sectors. As can be seen in Figure 24, the application of energy efficiency
and renewable energy measures in the region achieve 36% of the price reduction seen with
lower-48 state application of the measures for the first four years, but achieved over 60% of
the retail price reductions in 2008. Thus regional application of the measures would achieve
for the region a significant share of the benefits that would result from national level
application of efficiency and renewable energy investments.
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Table 16. Historical and Projected Average Annual Retail Natural Gas Prices ($YMMcf)
in the Pacific West Compared to the National Average (EEA 2003)

[ 1998 [ 1999 [ 2000 [ 2001 [ 2002 [ 2003 | 2004 [ 2005 T 2006 | 2007 | 2008

RESIDENTIAL ]

CA 692 [6.62 | 821 [ 1043 [8.34 [10.13[9.70 [ 1032 [891 [ 8.6l 788
OR 681 [7.13 [8.12 [970 [823 | 10.07{9.65 | 1038|930 | 8.97 [ 822
WA 584 [588 [7.16 [9.79 [822 [9.97 [9.54 [ 1024914 | 881 | 804

Pacilic West | 6.81 | 6.57 | 808 | 10.30 ] 832 | 10.11 | 968 | 10.31 897 | 866 | 7.93
US Average L6.83 668 | 7.80 968 | 786 |9.86 |9.16 [ 277 |871 |8.24 | 7.76
COMMERCIAL

CA 637 | 6.17 [ 7.54 | 933 [7.48 [9.42 [893 [9.70 [7.99 | 800 | 7.0
OR 525 | 566 | 6.48 1799 |654 [ 844 (802 883 {762 {745 | 666
WA 476 [ 489 | 602 [ 862 |7.11 [893 [ 849 |9.28 |806 | 7.88 | 7.06

Pacific West | 6.08 | 593 | 7.22 | 9.09 | 733 [9.25 [8.77 [956 | 797 [7.93 | 7.0
US Average | 5.56 | 538 | 671 | 8.56 | 6.95 | 9.00 [825 [ 898 |7.76 | 7.49 | 6.94
INDUSTRIAL

CA 3.75 [ 3.33 [ 529 [6.60 [4.07 [ 600 [5.49 [ 6.50 | 469 | 4.92 | 2.00
OR 1375 | 401 | 493 [ 609 [495 [7.04 {650 [7.54 | 592 | 619 | 522
WA 2.64 | 282 (401 [ 502 [388 {594 [543 | 646 | 483 |5.10 | 4.09

Pacific West | 3.60 | 334 [ 515 | 641 |[4.13 [ 608 |5.57 [ 6.58 | 481 | 505 | 4l

US Aversge | 3.24 | 326 | 469 | 576 [4.79 [ 677 [6.00 [ 702 |535 | 558 | 483

POWER GEN

CA 279 [2.76 [ 5.88 [ 9.38 [6.18 [819 [7.68 [8.73 [679 [ 7.i2 [6.16
OR 1.56 | 1.96 [2.94 | 3.82 | 3.21 | 5.19 [ 490 | 586 |453 |4.55 [3.73
WA 344 1339 [5.19 [ 601 [490 [7.02 668 [7.56 [ 628 [ 627 | 542

Pacific West | 2.74 [ 2.74 | 563 | 873 566 | 768 | 725 | 831 |649 | 6.77 | 584
US Average | 2.45 [ 2.66 | 4.56 | 531 | 422 [6.29 |559 | 669 [482 521|442
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Figure 24. Historical and Projected Average Annual Retail Natural Gas Prices in the
Pacific West Region for both Base and Scenario Cases
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In the national scenario results in a 3.1% reduction in gas consumption in 2004, increasing to
more than a 10% reduction in 2008. The cumulative consumption reduction is dominated by
reductions in the power generation sector (Figure 25) resulting from electric efficiency and
conservation, and expanded renewable power generation. Power generation accounts for
more than 80% of the consumption reductions in California and Oregon, and more than two
thirds of the reduction in Washington State. On the natural gas expenditures side, power
generation still remains the dominant source of reduction though less so than with
consumption. Power generation accounts for slightly more than half of the cumulative
savings in California and Oregon, and about a third of the savings in Washington State.
Industry accounts for about a fifth of the savings in all states, while residential savings over a
quarter in Washington State, but less than a fifth in the other states.
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Figure 25. Cumulative Change in Consumption and Expenditures in the Pacific West
Region from National Application of Energy Efficiency and Renewable Energy
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. Energy Efficiency and Renewable Energy Reduce Consumer Energy Expenditures

Implementation of expanded energy efficiency and renewable energy result in a significant
change in energy expenditures by end-use consumers (i.e., residential, commercial and
industrial). These changes in expenditures come from five effects:

» Changes in natural gas prices resulting from the market effects discussed previously

« Changes in natural gas consumption resulting from natural gas energy efficiency
measures

« Changes in electricity gas prices resulting from the reduced price of natural gas and
increased use of renewables

» Changes in electricity consumption resulting from electric energy efficiency measures

« Changes in consumption of both gas and electricity due to changes in economic
activity (This effect is most noticeable in the industrial sector of state with significant
gas-intensive industries)

Unfortunately the analysis in this study does not allow the relative effects of each of these
elements to be discretely determined because of the limited set of scenarios that were
modeled and because of interaction between the various elements.

In addition, expenditures for natural gas by the power generation sector are also reduced as a

result of reduced natural gas prices and because natural gas generation is displaced by
electric efficiency and renewable generation. Because electric power markets are regional in
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most of the lower-48 states, this analysis cannot atfribute these savings to the end-user
consumers in individual states.

Changes in Natural Gas Expenditures — National Scenario

The analysis does produce a detailed estimation of aggregate changes in natural gas
expenditures by sector and by state. The total net changes in end-use consumer expenditures
for gas are presented in Table 17.

Table 17. Total Net Reductions (2004-2008) in End-Use Consumer Gas Expenditures
(Million Dollars)

] = s ] -
T8 O3 2 5 £
3 E ¥ - ] E ¥ -
- e - E § 3
e 8. 2 . 4 o £ =
AL 253 113 839 1,206 NE 210 111 148 470
AZ 226 159 65 450 NV 186 126 19 333
AR 259 169 3985 825 NH 49 52 39 140
CA 3098 1,336 3714 8,149 NJ 1354 916 239 2,510
CO 5% 250 254 1,098 NM 224 157 39 421
CcT 269 280 133 €83 NY 2585 2,080 208 4,874
DE 54 27 101 183 NC 364 204 294 862
DC 84 94 - 178 ND 60 50 94 208
FL 81 233 283 598 OH 1877 870 1,264 4,012
GA 715 245 521 1,482 OK 343 185 478 1.006
iD 110 62 116 289 OR 263 153 370 787
iL 2,684 883 1,138 4,816 PA 1621 740 828 3,190
IN 928 439 1177 2545 Rl 125 82 15 223
1A 404 207 375 986 sC 160 o8 301 560
KS 361 168 380 910 SD 67 45 14 128
KY 363 179 411 954 TN 385 250 520 1,157
LA 265 118 3,066 3,451 ™@ 1141 949 8,109 10,201
ME 7 17 63 88 uT 297 168 127 593
MD 492 300 117 910 VT 18 16 18 53
MA 782 468 294 1,545 VA 495 373 251 1.120
Ml 1,982 905 908 3,796 WA 456 262 397 1,116
MN 742 458 411 1,612 wv 148 122 169 440
MS 179 111 429 721 Wi 808 425 621 1,855
MO 591 279 258 1,128 WY 76 66 101 244
MT 110 62 36 208 UsS 23,964 16,196 30,151 75311

Table (8 displays what this national scenario would mean specifically for individual
residential gas customers. The data in this table represents the average annual natural gas bill
reduction per residence with gas service. While these are annual savings numbers, the great
majority of these savings would be obtained during the peak winter heating season when
residential consumer gas consumption and bills are the highest.
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Table 18. Average Annual Natural Gas Expenditure Change per Residential Natural
Gas Customer ($/customer)

[
g w 3 .5. = .
2L ] B -
585 g 538 - )
585 T §SE- N
2¢3 223 .
£gs 2 2 % 585 = & 3
200 N bS] © Z00 8 R ”. I
AL 807,245 -47 -54 63 NE 476,275 -70 -78 -88
AZ 884789 40 47 -51 NV 550,850 .53 69 -68
AR 552,716 -70 -85 94 NH 84760 -85 -111 -116
CA 9,600,493 -52 -61 65 NJ 2436,777 79 100 -111
cO 1,365,594 -77 -76 -87 NM 485969 -70 -88 -92
CT 458,105 -85 -112 -118 NY 4243130 -90 -112 122
DE 122828 65 -78 -88 NC 891,227 -58 72 -82
DC 138,412 -90 -107 -122 ND 106,758 -89 99 114
FL 590,221 -22 -24 -28 OH 3,195407 -87 -101 -118
GA 1,737,850 £2 68 -82 OK 868,314 -62 67 =79
D 251,004 -70 -84 -88 OR 542799 .73 -87 97
IL 3,670,683 -111 -128 -146 PA 2542724 -84 -116 -127
IN 1,613,373 -85 -101 -115 Rl 216,781 -85 -110 -116
1A 818,313 -76 -85 -99 SC 501,161 45 -56 -64
KS 836,486 -68 -73 -86 SD 144310 -72 -81 -94
KY 748,106 -70 -84 -97 ™ 993,363 -56 -68 -78
LA 952,753 42 -49 -56 TX 3,738,260 47 53 -61
ME 17,302 -59 -76 -80 uTt 657,728 -80 -81 -91
MD 959,772 -77 -92 -103 vT 28463 -89 -114 -122
MA 1,283,008 -89 -116 -122 VA 941,582 -78 97 -105
M 3,011,205 -98 -111 =132 WA 841617 .82 895 108
MN 1,249,748 -90 -100 =119 WV 363,126 -60 -69 82
MS 437,899 62 77 -82 wi 1,484 536 -82 a5 109
MO 1,326,160 69 77 -88 WY 129,897 -105 -110 -118

MT 226171 -76 -85 -98 us 60,252,745 -73 86 -96

Changes in Eleciricity Expenditures

The EEA model used in this study does not directly provide estimates of changes in end-use
consumer expenditures for electricity. Thus, ACEEE undertook an indirect approach to
obtain an approximation of the end-user electric savings.

The electric power sector experiences a significant reduction in expenditures for natural gas
because of decreases in natural gas prices and reduced consumption of gas. These
consumption reductions occur because overall demand for electricity is reduced as a result of
increased energy efficiency and conservation by end-use consumers, and because a portion of

the remaining natural gas generation is displaced by new renewable generation. Changes in
natural gas expenditures by the power sector in each of the lower-48 states are presented in
Table 19.
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It is important to keep in mind that with the exception of Texas (for all practical purposes has
an autonomous grid), all other states are part of broad regional markets so that the changes in
gas consumption in the power sector in a state may actually result from reductions in
electricity demand and increased renewables in other sfates. As a result, these “savings”
from the power sector in a state may not solely benefit the electricity consumers in that state.
A portion of these expenditure reductions are likely to be passed along to end-use electricity
consumers in the form of lower rates. Another portion is likely to be used to offset the costs
associated with procurement of new renewable power generation. The analysis and modeling
do not allow for an apportioning of these expenditure changes to price reductions at either the
state or national level. In addition, some states that have undergone restructuring have frozen
retail rates (for at least some customer classes) so these savings would not be passed along to
consumers. The reductions in power generation gas expenditures should be viewed as the
upper limit on savings to end-use consumers from electricity price reductions. However,
these expenditure reductions do, represent an important benefit at the regional and national
level in the evaluation of the cost/benefit relationship of energy efficiency and renewable
energy on natural gas markets.

Table 19. Reductions in Natural Gas Expenditures in the Power Sector (Million 20028§)

. State 2004 2008 Cum. . State 2004 - 2008 Cum.
AL 133 385 1,377 NC 43 126 482
AR 27 38 213 ND 0 D 1
AZ 162 127 747 NE 3 21 79
CA 1,090 2,312 9,306 NH 2 3 16
CcO 55 24 172 NJ 183 234 1,027
CT 67 129 528 NM 38 37 192
DC 0 0 0 NV 231 730 2,491
DE 40 170 493 NY 431 545 2,499
FL 648 . 1,026 4,655 OH -70 -53 -350
GA 130 263 1,106 OK 84 90 508

1A 2 23 75 OR 144 179 857
D 21 38 1556 PA 67 326 828
| 89 129 581 RI 85 149 643
IN -11 -3 -55 SC 38 82 351
KS 18 18 104 SD -1 15 62
KY 35 94 352 TN 37 103 371
LA 124 147 802 ™ 1,550 1,805 8,413
MA 176 280 1.283 Ut 27 29 127
MD 37 82 304 VA . 25 54 213
ME 71 69 403 vT 1 1 7
Mi 99 86 501 WA 100 110 543
MN 8 45 169 Wi 28 3 151
MO 23 o4 310 wv -10 -10 -62
MS 48 102 510 wYy 5 6 27
MT 28 75 269 US-Total -1,896 727 24 361

End-use consumers do directly benefit from expenditure reductions that result from reduced
consumption energy efficiency and conservation. Assuming no direct electricity price
impacts beyond the base case, this analysis projects consumers would reduce their electricity

bills cumulatively by $4.24 billion for the 2004-2008 modeling period. This reduction
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represents a 2.5% change in 2004, rising to 4.9% by 2008. Cumulative changes in end-use
consumer electric expenditures by state and sector are presented in Table 20. Annual values
- can be found in Appendix C.

Table 20. Cumulative Electricity Expenditure Reductions (2004-2008) in Million 20025’

—_ - ~ i
= a L] o 3 i - .
£ % | =z |2 2 | 3 |8 |32
wl g | E | B G| M 2 E |8 | 4,
=1 8| 8 | 2 |88 & s § | 2 | 38
n 4 o £ (= - 14 o ;£ =]
AL 23.0 158| 144 532 NC 448 31.6: 177] 941
AR 140| 75| 88| 303] ND 26 25, 13 6.4
AZ 337 274 8.0 690 NE 6.6 53, 32 15.1
CA | 2074 2998 868] 594.1 NH | 84 85:. 4.0 20.9
co 15.9 171 65| 395 NJ 548| 740. 214 1502
cT 273 278 89| 84.1] WNM | 53 68. 30 15.1
DC 1.9 9.7 02| 118 NV 135 85, 98 32.9
DE 47 4.2 25| 114 NY 1298 1823 285 3407
FL | 1394 870| 152 2416 OH 588| 557, 409 | 1553
GA 524 416] 221 11641 OK 1721 114, 68| 354
A 144 118] 123| 385 OR 227 194, 105 52.6
D | 74 6.9 44| 187 PA | 656 579  40.1 163.6
i 65.6 647) 337| 1641| R | 89| 90 27 18.6
IN 36.8 2747 312[ 954 scC 228] 147 145 52.1
KS 10.9 10.6 571 272 sD 3.1 26 09 6.5
_KY | 158| 96| 140| 394 TN | 351| 268 196 814

LA | 38| 77| 190| 7386 TX | 2299 "1636 1103 5037
MA | 377 679 192 1248 uT 8.0 94 a2 21.7 |
MD | 372| 329| 78| 780[ VA 44.1 283 123 84.7 |
ME 10.6 11.6 47 270 VI 5.3 53: 27 132
mi 396 439 256 | 109.1 WA 31.7 264 ; 149 73.0
MN 26.8 247 166 681 wi 342 282 235 85.9
MO 24.8 20.6 81| 535 wWv 7.3 48: 49| 171
MS 147 10.1 80| 328 WY 2.1 277 35 8.3
MT 39 38| 29| 106]| US-Total | 1,763.6 | 1,688.9 ' 7882 | 42407

'Note: These changes in electricity expenditures are calculated from the projected base-case electricity price by
state and sector, and reductions in electricity consumption provided as an input to the model. No atlempt was
made to account for changes in ¢lectricity prices resulting from the effects of the energy efficiency or renewable
energy policies.

Cumulative Changes in Energy Expenditure

The proposed energy efficiency and renewable energy expansion proposed in this study
produce cumulative energy expenditure reductions for natural gas and electricity of almost
$104 billion for the five year study period. The $30,170 million in industrial gas expenditure
reductions account for largest share of the savings (29% of the total), followed closely by
residential sector (27.8% or $28,966 million) (see Figure 26). These expenditure reductions
however come from different market effects. In the industrial sector, most of the expenditure
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reductions occur from the average 16.4% reduction in the natural gas price while actual
industrial consumption increases modestly as was discussed above. More of the residential
savings results from the 3.1% reduction in consumption in 2008 resulting from energy
efficiency and conservation, rather than the 10% average reduction in residential natural gas
prices. Electric power generation reduces natural gas by $24,361 million (23.4% of
cumulative reductions) with these reductions resulting from a reduction in consumption that
rises to over 15% by 2008 and an average 18.8% reduction in price. The $ 1,689 million
reduction in commercial natural gas {15.6% of the total) results from a modest reduction in
consumption and an average 11.6% reduction in natural gas pricing for the sector. The
electric expenditure reductions from reduced consumption in all of the end-use sectors
account for 4.1% of the total national expenditure reductions.

Figure 26. Total Net Energy Expenditure Reductions (2004-2008) from Expanded
Energy Efficiency and Renewable Energy

2004-2008 Cumulative Total = $103,937 Million
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Renewable Energy and Energy Efficiency Can Lower the Cost of Natural
Gas, Fertilizer, and Crops

Introduction

Volatile and high prices for natural gas are having serious repercussions in the U.S. fertilizer
industry, and by extension, are maising production costs for farmers. Since natural gas
accounts for the bulk of raw material costs for fertilizer, price spikes for natural gas result in
price spikes for fertilizer. In 2001, when gas prices rose to $10 per million BTU, fertilizer
prices more than doubled. The result is plant closures by American producers, increased
fertilizer imports from abroad and higher production costs for farmers.
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Figure 27. Ammonia Production and Consumption
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Aggressive policies to promote renewable energy and energy efficiency can reduce the price
of natural gas by lowering demand, especially gas used for electric power production.
Modeling by ACEEE and EEA finds that efficiency improvements in furnaces, appliances,
and industry, along with rapid increases in cost-effective renewable energy (such as wind
power), can reduce wholesale gas prices by 20 percent, resulting in a significant reduction of
fertilizer costs. This will modestly reduce com production costs, increasing profits in a very
low-margin business.

Nitrogenous Fertilizer Trends

Nitrogenous fertilizers utilize a large quantity of natural gas in their production. The cost of
natural gas typically represents 70-90% percent of the raw material cost of producing
anhydrous ammonia, one of the more commonly utilized nitrogenous fertilizers. Fertilizer
production has been historically a low profit margin business, and higher gas prices have
resulted in the shutdown of over 8 ammonia producing facilities in the US since 2001.
Domestic production of nitrogenous fertilizers (Figure 27) was 25% lower in 2001 than 2000
(USGS 2003). Anhydrous ammonia production facilities are located close to central natural
gas production and transmission hubs. The majority of ammonia is produced in the gulf
coast region of the US.
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The following table shows the amount of anhydrous ammonia produced and consumed in the
US. Both domestic consumption and production decreased significantly between 1998 and
2001. A slow, but steady increase in fertilizer imports is continuing, while exports are slowly
decreasing.

In January 2001, when Henry Hub spot price for natural gas rose to well over $10/mmbty,
the spot price for anhydrous ammonia increased by 144%, from $119 1o $290 per ton (GAO
2003). The wholesale spot market price of ammonia closely follows that of natural gas. The
following chart shows the wholesale price of natural gas at the Ventura hub (located in Jowa)
and the retail price of ammonia paid by Iowa farmers. The retail price of ammonia tends to
follow a similar curve as the price of natural gas, but with a 2-3 month delay (Figure 28).

Figure 28. Gas Price and Ammonia Price
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The decline in ammonia production due to plant closures, coupled with the increased retail
price in domestically produced ammonia, resulted in a significant increase in the retail price
paid by farmers for ammonia-based fertilizer. Farmers, who are the primary consumers of
anhydrous ammonia fertilizer, were somewhat sheltered from the spot market price $pikes for
ammonia. The volatility of retail ammonia price was somewhat dampened because of the
43% increase in imports (primarily from Canada and Trinidad and Tobago). Farmers also
have some control over their need for nitrogenous fertilizer. There are several farming

techniques that can be employed during periods of fertilizer price spikes that can lessen the
need for fertilizer.
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Impact on Farmers and Corn Production

Nitrogen is a necessary nutrient in soil for the production of corn and other crops. When the
retail price of fertilizer increases, the cost of com also increases to compensate for the
increased costs of production. There are several fixed and variable costs incurred by farmers
during the production of com. Fixed costs included items such as land, machinery, and
labor. The variable costs of cormn production include the cost of seed, fertilizers, and
pesticides. Pesticide costs have also increased along with the price of natural gas, though
much less dramatically. ‘

In the typical production of silage corn, fixed costs are between $230 and $290 per acre of
harvested com (or $12 to $15 per ton). Variable costs are between $190 and $230 per acre
(or $10 to $12 per ton). Nitrogen costs range from $28 to $38 per acre, depending on the
productivity level of the soil. Nitrogen represents between 6.6 and 7.3% ($1.65 to $1.80 per
ton) of the cost of silage com production. A doubling in the retail price of nitrogenous
fertilizer, as occurred in the spring of 2001, can increase the price of com production by
about 7% (lowa State University 2003).

Even seemingly small increases in production costs such as these can have a tremendous
impact on farmers, since profit margins in com production are miniscule. When the price of
ammonia is anticipated to be higher than normal, farmers have employed crop rotation
techniques as well as utilizing alternate nitrogen sources such as manure to maintain high
crop yields.

The Impact of Efficiency and Renewable Energy on Gas, Fertilizer, and Corn Production
Costs

Modeling by ACEEE and EEA (“Impacts of Energy Efficiency and Renewable Energy on
Natural Gas Markets,” http://aceee.org/energy/efnatgas-study.htm) found that a package of
policies and programs aimed at increasing energy efficiency and renewable energy
production could reduce natural gas demand by 4.1 percent over the next five years, reducing
prices by 22 percent, and saving American consumers $75 billion. This reduction in natural
gas prices would provide a significant boost to domestic natural gas production, protecting
American jobs, and reducing fertilizer costs to farmers.

These policies would see other direct and indirect benefits for farmers as well. Wind power
developers, for example, pay farmers and ranchers between $2000 and $5000 per turbine per
year to site turbines on their land. This typically takes a quarter acre out of production for
each turbine, but allows continued use of the rest of the land for crops and grazing. (See
National Wind Coordinating Committee, “Assessing the Economic Development
Impacts of Wind Power,” March 2003,
http://nationalwind.org/pubs/economic/econ_final_report.pdf).  Likewise, programs that
encourage the use of more efficient motors, pumps, and refrigeration systems can help
farmers reduce electricity costs

Analysis of Investment and Program Costs

Analysis of the consumer and programmatic costs of delivering the energy efficiency and
renewable energy improvements described earlier shows a very favorable cost-to-benefit
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ratio. Implementation of efficiency and renewables across the United States would cost
consumers just over $23 billion over five years (see Figure 29 and Table 21). Significant
programmatic support would be necessary however to achieve the savings. An additional
$7.2 billion would be required from programmatic administration offices such as state energy
offices, public benefit funds, and the federal govemment. A nation-wide effort would require
a total societal investment of just over $30 billion. As presented in the previous section,
these levels of investment would save consumers over $100 billion over the next five years.
For every dollar invested, $3.44 would be gained in reduced consumption and energy bills.
From the public expenditure perspective, the total program costs of just over $7 billion would
produce $14.71 of benefit for each program dollar.

Summary of Costs for Efficiency and Renewable Energy

Table 21 and Figure 29 show how investment and program costs must be allocated in order
to achieve the savings described earlier. Nearly two-thirds (64%) of the total investment will
have to be made in the areas of electric efficiency, with half of those electric efficiency
investments being made in the residential sector. The end-use natural gas savings will
require only 11% of the total investment. Overall, the residential efficiency investments
account for about 40% of the total required investment. Just over a quarter of the total
investment is required to meet the renewable market share for all of the regions specified in
the national scenario.

Table 21. Costs of Implementing Energy Efficiency and Renewable Energy

Technical -

Sector - _ Investment Costs Program Costs Total Cost
Natural Gas -
Residential $1,623,514,825 $514,062,322 $2,137,577,147
Natural Gas -
Commercial $314,589,436 $81,180,475 $395,769,910
Natural Gas -
Industrial $602,709,583 $124,440,731 $727,150.313
Tatal Natural Gas $2,540,813,843 $719,683,528 $3,260,497,371
Electric - Residential $7.341,513,564 $2,521,965,439 $9,863,479,003
Electric - Commercial $4,617,018,241 $1,322.652.5656 $5,039,670,897
Electric - Industrial $2,726,631,713 $651,168,588 $3,377,800,301
Total Electric $14,685,163,518 $4.495,786,683 $19,180,950,201
Renewables -
$0.045/kWh Installed $5,851,457,683 $1,950,485,894 $7,801,943,577
Total Cost of
Efficlency and
Renewables $23,077,435,044 $7,165,956,105 $30,243,391,149
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Figure 29. Distribution of Technical Investment and Program Costs to National
Implement Energy Efficiency and Renewable Energy Scenario
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Overall, the program costs represent about 24% of the total cost required to implement the
national scenario. The program share of the total costs varies by the sector. Figure 30
displays both the magnitude of total investment in each sector as well as the ratio of
consumer-bome technical investment costs and the programmatic costs. For energy
efficiency, the programmatic costs as a percentage are highest in the residential sector (25%
of total costs), followed by the commercial (22%) and industrial (19%) sectors. The high
program cost for residential results from the need to work with many small consumers to
obtain significant energy reductions, in contrast to the commercial and industrial sectors
where contacts can be more efficiently made with the largest energy users. For renewables,
the program costs average about 25%, in large part because of the incentives specified under
the policy section.
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Figure 30. Investment and Program Costs of Energy Efficiency and Renewable Energy
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It is important to note that while the economics of efficiency and renewables are attractive
for consumers; these savings will require an up-front investment on the part of both
consumers and program administrators. Without the programmatic support to educate the
consumer and create an attractive market for efficiency and renewable products, very little of
this potential will be achieved. Furthermore, the cost of administering the efficiency and
renewable programs will be higher in states with little or no experience in delivering such
services to their consumers. To account for the differences in administrative experience
among the various states, it was assumed that an “a” state would incur no additional charges
beyond its standard sector-based administrative adder. A “b” state would incur 5% in
additional costs, a “c” state would incur 10%, and a “d” state would incur 15%.

Sector Cost Methodologies

Because the estimates for achievable savings potential were different for each sector, the
approaches to estimating the costs were different. As with the savings potential patural gas
and electric efficiency costs estimates were made on a state basis, while renewable energy

costs were made at the regional Jevel. The next sections discuss how the costs estimates were
made.

Residential and Commercial Sector Methodologies

Estimated costs for energy efficiency were based on the average cost per saved Therm of
end-use gas and average cost per saved kWh from leading utility and state energy efficiency
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programs. This analysis separately looked at the residential and commercial programs, and
separately looked at programs to save natural gas and electricity. Most of this program cost
data combined the residential and commercial sectors, so we first calculated average cost per
unit gas and electricity savings across programs, and then adjusted these costs to reflect the
cost of commercial versus residential programs.

In the case of electricity savings, available data covered programs operated in California,
Vermont, and Massachusetts, as well as projected program costs from a study of six
mountain states. Overall, we found that on average, programs cost $0.03 per kWh saved.
For gas savings, available data covered programs in Vermont, Minnesota, and projecied
program costs in Washington and New York. Overall, we found that programs cost an
average of $0.15 per Therm saved. To adjust these averages to reflect differences between
the residential and commercial sectors, we looked at several studies that examined either
program costs or program benefit-cost by sector. This analysis included studies of electric
programs from Massachusetts, Connecticut and the mountain states, and studies on gas
“programs from Vermont and New York. Based on these studies, we calculated average ratios
of residential sector program costs to total program costs, and commercial sector program
costs to total program costs. In general, residential sector programs are more expensive per
kWh or Therm saved than commercial programs. For example, for electric programs, as
noted above, the average residential program had costs per kWh saved 36% higher than the
average program (e.g., $0.041/kWh saved for residential versus $0.03/kWh saved for the
average program) while the average commercial program had costs per kWh saved 21%
lower than the average program (e.g. $0.024/kWh saved for commercial versus $0.03/kWh
saved for the average program). Calculations by sector for both electric and gas programs
are shown in Table 22.

Table 22. Residential and Commercial Costs of Saved Energy

Technology Costs - . . Total Cost of Energy
Resource - (Customer-Bome) Administrative Adder Savings

Residential Energy Efficiency

Electricity $0.041&Wh 25% $0.051/&Wh
Natural Gas $2.400/MCF 25% $3.000/MCF
Commercial Energy Efficiency

Electricity $0.024/KWh 20% $0.029/kWh
Natural Gas $0.800/MCF 20% $0.960/MCF

Industrial Sector Methodology

There remains a great wealth of cost-effective measures for both electric and natural gas
cfficiency in the industrial sector. Several good sources of “real-world” data regarding
energy efficiency improvements exist for this sector. One of the best sources of this data is
the Industrial Assessment Center (IAC) database®. The JAC Program, direct, one-to-one
contact with industrial end-users and plant site managers significantly increases the adoption
of commercially available and emerging energy-efficient technologies. In addition to

* Since the program’s inception in the 1970s, data has been collected on recommendations, implementation, and
costs. The database is available at http:/fiac.rutgers.edu/database/.
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traditional energy streams, IAC targets waste streams and productivity improvements. The
program is focused on preparing energy and waste audits of small-to medium-sized
manufacturing facilities. IAC is implemented through 26 universities.

In order to determine the customer cost of efficiency improvements in the industrial sector,
data from implemented recommendations was obtained from the IAC database. Data was
obtained for efficiency measures that were implemented between 1995 and the present.
There were 3319 electricity efficiency measures and 1637 natural gas efficiency measures in
the database. Table 23 shows the total installation costs and first year energy savings of
these measures.

Table 23. Installation Costs and First-Year Savings ol LAC Projects

Electricity Efficiency Measures Natural Gas Efficiency Measures
Total First-Year Total Firsl-Year
Electricity Savings 246,783,051 Nalural Gas Savings 3,375,022

kWh) ____1(MCF)

Total Implementation Total Implementation
ot " $19,230,983 Cot | $8,592,863
Total First-Year Total First-Year
$/KWh Saved $0.078 $MCF Saved $2.546
Cost of Saved Energy Cost of Saved Energy
($/KWh) $0.016 (S/MCF) $0.509

Note: Cost of saved energy figures estimates a typical S-year capital improvement cycle for
industrial facilities.

These figures align with program data provided from the US DOE and other industrial
efficiency programs (sce Table 24). A comprehensive study of the industrial electric
efficiency potential in New York found that a portfolio of 35 different measures would cost
an average of $0.018kWh saved (NYSERDA 2003). The Steam Saver Programs of the U.S.
Department of Energy provides data for 203 boiler and steam projects (DOE 2001). These
measures included more extensive and capital intensive project improvements such as boiler
unit replacements and heat recovery and economizer projects. These improvements typically
have a long equipment life.

Table 24. DOE Steam Saver Program Data

Natural Gas Efficiency Measures

Total First-Year Natural Gas Savings (MCF) o 1,659,295
Total Implementation Cost ) $15.493,967
Total First-Year $/MCF Saved $9.33
Cost of Saved Energy ($/MCF) (5-year capital cycle) $1.866
Cost of Saved Energy (3/MCF) (15-year capilal cycle) $0.622

Savings Estimates Used for Industrial Analvsis
The data indicates that the technology and programmatic costs of energy efficiency in the
industrial sector vary. The tables in the previous section represent some of the best data

available for this sector. In summary, the values used to estimate the technological and
programmatic costs of delivering efficiency are listed in Table 25.
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Table 25. Industrial Cost of Saved Energy

=" Technology Costs - _ _ Total Cost of Energy
Resource - {Customer-Borne} . Administrative Adder Savings -
Electricity $0.016/kWh 15% $0.0184/kWh

Natural Gas $0.6/MCF 15% $0.69MCF

Renewables Sector Methodology

Because of the limited nature of the renewables analysis, for purposes of cost estimation it
was assumed that the vast majority of the new capacity would be wind power. Over the
course of our study horizon, certain types of wind power in the United States are the most
cost effective of the renewable energy options. The economics of wind power were described
by the American Wind Energy Association (AWEA) in a 2002 white paper (AWEA 2002),
and depend on many varables, including:

1. Proximity of clectricity use to source. The price of onsite wirkl power is lower
because transmission and distribution costs do not need to be included in the price.

2. Size and conditions of wind farms. Large spaces with good wind conditions are the
best candidates for higher margin wind power.

3. Size and appropnate configuration of the wind turbine. It is economically important
that the wind turbine be the most appropriate and have the best configuration for the
wind farm location chosen. Inefficiencies in the wind turbine decrease the economics
of the project.

4. The cost of financing. Wind power, like many renewable energy technologies 1s
capital intensive, so the effect of competitive interest rates and expeditious loan
processing is large. )

5. Tax and environmental regulations. Financially encouraging tax policies as well as
tighter environmental regulations create a better environment for wind power.

There a number of programs that encourage the use of wind power in various sectors. Most
of the financial incentives for wind power are state-based tax credits or deductions, including
the federal production tax credit that applies to wind energy. In Minnesota, for example,
there is a statute that offers an incentive for wind (and other renewable technology)
electricity generators {under 2 MW) that are owned by the same person who owns the land
they are on of 1.5 cents per kWh (Minn 2002). Several other states (a full list can be found at
dsire.org) have similar incentives. Other wind incentive programs, such as NYSERDA’s
Wind Incentive Program (NYSERDA 2003), support partial funding of wind projects using
public benefit fund monies or, in regulated states, the utility money earmarked for efficiency
and conservation.

Due to the variables in the economics of wind energy and the financial incentive programs
available, there is a large range of averages prices for wind power. The AWEA white paper
indicates that the range is two to four cents per kWh, when including the federal tax incentive
(AWEA 2002). In Texas specifically, AWEA claims wind prices of three to six cents per
kWh (with federal incentive) (AWEA 2002). Researchers for the New York State Renewable
Portfolio Standard (RPS) team found contract prices for installed wind power as low as 2.6
cents per kWh (NYDPS 2003). There is however still a discrepancy between utility and
individually owned prices for wind power, due to economies of scale and general access to
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the grid. LBNL's report, Alternative Windpower Ownership Structures: Financing Terms and
Project Costs, approached the issue of how ownership affects the price of wind power. If a
facility that is financed by a wind developer could sell power at about 5 ¢/kWh, the same
facility could sell power for about $0.035/kWh if it were owned by an IOU (Wiser and Kahn

1996).

For this analysis, an average price of $0.045/kWh for the installation of new renewable
energy resources was used. A programmatic adder of $0.015/kWh was assumed.

Table 26. Renewables Cost of Generation

) . Technology Costs Total Cost of Energy
Resource {Customer-Borne} Administrative Adder __Savings
Renewable $0.045/kWh 33% $0.06/kWh
Energy ) )

Discussion of Benefits and Costs

As noted earlier, the ratio of benefits to costs is very attractive. With all of the technology
and administrative costs included, the overall benefit to cost ratio is 3.44 (see Table 27). The
total benefit to consumer investment ratio is 4.5, while the total benefit to program
expenditure ratio is 14.5.

Table 27. Benefit to Cost Ratio of Energy-Efficiency and Renewable Energy

Total Cost of Total Change in | Total Benefit to | Total Benefit to
. - Efficlency and ~ Consumer . Total Cost . | Consumer Cost
Sector Renewables Expenditures Ratio Ratio
Natural Gas -
Residential $2,137 577,147 $-28,965,921,332 13.55 -17.84
Natural Gas -
Commercial $395,769,910 $-16,199,503,576 40.93 -51.49
Natural Gas — :
Industrial $727,15Q,31 3 $-30,170,074,072 41.49 -50.06
Electric -
Residential $9,863,479,003 $-1,763,644,596 0.18 -0.24
Electric -
Commercial $5,939,670,897 $-1,688,852,069 0.28 -0.37
Electric -
industrial $3,377,800,301 $-788,171,289 0.23 0.29
Power
Generation NA ?—?4,360,986,280 - -
Renewables $7,801,943,577 ) NA - -
Total $30,243,391,149 $-103,937,153,213 3.44 4.50

It is important to note that while most of the costs are incurred from measures that affect
electric power (i.e., electric efficiency and renewable energy), most of the benefits to end-use
consumers accrue in the form of reductions in natural gas expenditures. The analysis does
not allow for the determination of the relative impacts of electric efficiency and renewable
energy on the total benefits.
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Policy Mechanisms for Obtaining Results

Policymakers at the state and federal level could take a number of concrete actions to realize
the benefits that would result from expanded energy efficiency and renewable energy
resources. No single policy strategy would achieve the results outlined in our recent study
(Elliott et al. 2003). Rather, a portfolio of strategies would be most likely to achieve quick
and sustained savings from energy efficiency and renewable energy resources.

Energy Efficiency Performance Targets

One of the leading sources of energy efficiency savings are incentive and technical assistance
programs operated by utilities and states. These programs reduced peak electric demand by
11% and electricity sales by 6% during the 2001 California electricity crisis. Other leading
states are achieving regular savings on the order of 1% each year. Establishing binding
savings targets for states built around the achievements of the most effective programs could
expand these benefits to additional customers. Financing for these programs could come
from state system benefit funds or through electric and gas rates. The benefits of these
programs are typically on the order of two-times program costs, making them very cost-
effective to consumers and businesses. Such targets could be established at the state level, as
Texas has done (Kushler and Witte 2001), or at the federal level. Possible models are
contained in electricity legislation drafted in 2002 by House Energy and Air Quality
Subcommittee Chairman Joe Barton or the oil savings amendment adopted on the Senate
floor in the spring of 2003 (Barton 2002).

Alternatively, states or the federal government could adopt system benefit funds, providing a
stable source of funding for energy efficiency and renewable energy initiatives. State system
benefit programs are proving themselves to be an attractive strategy for funding in many
states where a small fee is collected on each umnit of energy sold in the state {York and
Kushler 2002). These funds are then used to support energy efficiency and renewable energy
programs. These programs could also be funded by including them in electric and gas rates.

Regardless of whether programs are induced through the setting of targets or through
providing a source of funding, these programs can be tailored to meet the unique needs of
their states. Increasing the funding for existing programs represents a sound strategy for
expanding the impact of energy efficiency and renewable energy resources. States that do
not currently have significant programs should be encouraged to establish them through state
or federal action.

Expanded Federal Funding for EERE Implementation Programs at DOE and EPA

If Americans are called upon to take action, government and public institutions must be
prepared to provide people and businesses with direction and resources that target their
energy and interests. The federal government should expand funding for existing energy
efficiency and renewable energy programs at the U.S. Department of Energy (DOE) and
Environmental Protection Agency (EPA). These agencies should be encouraged to partner
with state and local governments, existing programs run by the public sector and utilities, and
the private sector to leverage the agencies’ funding for maximum impact.
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The experience from the California response to the blackouts of 2001 should lead us to
expand support for existing programs (Kushler and Vine 2003). These initiatives represented
the installed infrastructure of energy efficiency and renewable energy resources. Federal
initiatives such as ENERGY STAR® and Industrial Best Practices are already having
impacts in the marketplace. Similarly, many state and regional initiatives are well positioned
to channel funding into the market.

Appliance Efficiency Standards

Appliance standards have been one of the greatest energy policy successes over the past
decade, transforming the energy use of many consumer and commercial products. While
developing new standards from scratch takes a number of years, we have important standards
waiting in the wings for a number of products that could result in important energy savings in
the mid term, even as soon as 2005. At the federal level, the energy bill currently under
consideration in Congress includes standards on six products that would go into effect in
either 2005 or 2006. In addition, three federal rulemakings are underway that should move
forward as quickly as possible, and additional rulemakings are behind legislatively mandated
schedules and should begin soon. Standards for a number of products are also ready to be
implemented at the state level. Model state legislation includes 10 products (some the same
as in federal legislation), but California is considering as many as 25 products for state
standards. Significant independent opportunities exist for both state and federal action. In
addition, standards on additional products represent a critical long-term strategy that could
deliver significant energy savings (Prindle et al. 2003).

Insuring More Efficient Buildings through Codes

As with appliance standards, buildings codes represent an energy efficiency success story.
These specifications, administered at the local level, define how new residential commercial
builds are constructed, and in some cases what upgrades need to be made when major
renovations take place. Energy efficiency experts have developed mode} building codes that
represent the current state of the art in design and construction practice. Buildings built to
these codes have reduced heating and cooling requirements, and commercial office buildings
require much less electricity for lighting (Prindle et al. 2003). Some localities have already
adopted these codes, but others need to be encouraged to move quickly to implement these
codes.

Support of Clean and Efficient Distributed Generation

One of the challenges faced by many renewable energy resources, as well as other clean
distributed generation systems, is the interconnection and tariff practices of some utilities
across the country. The federal government should work with state regulators to establish
consistent interconnection standards and procedures, and remove tariffs and “exit fees™ that
act as disincentives to the development of new distributed resources {(Brown and Elliott
2003).

State and federal governments should establish or increase customer incentives for renewable

generation (such as solar and small wind generators) and clean distributed generation (such
as combined heat and power systems). These incentives could take the form of tax credits or
production incentives (Elliott 2001).
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Renewable Portfolio Standards

A renewable portfolio standard (RPS) is a market-based policy that increases the diversity of
our electricity supply by establishing a minimum commitment to generate electricity from
renewable resources. The experiences of the 13 states that have implemented renewable
portfolio standards have proven them an effective means of reducing market barriers and
encouraging the installation of renewable energy technologies. Several states have successful
programs that could be expanded (i.e., Texas, California, Connecticut, Jowa, and Wisconsin)
and proposals are under consideration to establish renewable portfolio standards in several
other states (ELPC 2001, UCS 2001, Marston 2003), such as New York (Greene 2003). The
other states without renewable portfolio standards should be encouraged to implement them
as has been proposed by several regional initiatives (ELPC 2001, REPP 2001, Nielsen 2003
.and Shimshak 2003).

Because renewable energy can help meet critical national fuel diversity, energy security,
economic, and environmental goals, a renewable portfolio standard should be a comerstone
of America’s national energy policy. In July, the Senate passed a renewable portfolio
standard requiring major electricity companies to obtain 10% of their electricity from
renewable energy sources by 2020 (Senate 2003). A national renewable portfolio standard
should also establish 2 minimum commitment that allows states to adopt higher standards.

In addition, tax credits, grants, and financing can play an important role as has been
demonstrated for wind energy (Elliott 2001). It is important that the existing production tax
credit for renewable energy sources (now slated to expire at the end of 2003} be extended
through at least 2006. Grants and loans for renewable energy were part of the Farm Bill of
2002 passed by the 107" Congress, and it is important that funding for future years be
continued. Other tax credits and grants at both the state and federal levels for other renewable
technologies should also be implemented, as has been proposed in the Senate Energy Bill.
Several states (Oregon, Massachusetts, New York, and California) have designated that
system benefit charges should be used to support renewable energy projects.

Public Awareness Campaign by State and National Leaders

Finally, our state and national leaders are in a unique position to raise public awareness of
energy cfficiency and renewables, and mobilize action to aid in the implementation of the
strategies mentioned above. Witness the public response to Federal Reserve Chairman Alan
Greenspan’s Congressional testimonies. Our public leaders should use their position to issue
a call to action by the people and businesses of America to take steps to improve their energy
efficiency and encourage investment in renewable energy resources. The window of
opportunity to effect significant savings is however limited as was learned in the Northwest
in 2002. Once a market has adapted to higher electricity prices it is difficult to motivate
public action. The lesson leamed is that policy makers must also quickly mobilize the
resources needed to support the public’s actions as they were in California (Kushler and Vine
2003) if maximum results are to be achieved.
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Conclusions, Discussions, and Recommendations

Energy efficiency and renewable energy resources can have a relatively quick moderating
effect on natural gas markets, resulting in significant savings to the economy at an attractive
cost.

As a result of these findings, it is clear that natural gas and electric efficiency and renewable
energy resources should be important components in our response to our current natural gas
price problems. A consensus appears to exist that in the near term, efficiency and renewable
energy resources can be brought to the market faster than new wells can be drilled or new
pipelines and liquefied natural gas (LNG) terminals could be built.

The findings of this study do not indicate that energy efficiency renewable energy are the
only policy solution required to address the future natural gas needs of the United States.
Additional sources of natural gas will be required whether from domestic sources such as the
proposed pipeline to bring Alaskan gas to the lower-48 state, as has been explored in a recent
report by the National Commission on Energy Policy (NCEP 2003), or through importation
of gas in the form of LNG. However, due to energy efficiency and renewable energy
resources’ low cost and environmental impacts, these resources also can be an important part
of the long-term solution reducing the rate of increase in demand. In addition, expanded
energy efficiency and renewable energy resources provide national decision- makers with
some breathing room to develop rational energy policies that can result in the lowest cost to
consumers and to the environment. Research is underway by a number of groups ranging
from the National Petroleum Council to the National Commission on Energy Policy, which
has several analyses underway, to the Federal Reserve and Congress. Time is needed to
complete and analyze the results of this research to develop a comprehensive natural gas
policy. The questions are complex because of the interrelationships between natural gas,
industrial production and electric power generation; thus, simple long-term solutions are not
likely.

If we don't address the natural gas price problem, we will further damage our economy:
industry will move overseas where prices arc lower, and businesses and individual
consumers will divert money from other purchases to pay higher natural gas and electricity
bills. Efficiency and renewable energy may not completely solve our natural gas problems,
but they represent an important part of the portfolio of policies needed to insure a healthy
economy. Public and private leaders need to step up to the podium and issue a call to action
to implement the policies and programs needed to realize the benefits that will result from
increased use of energy efficiency and renewable energy. A window of opportunity may be
closing in the near future, so leaders must act now if the full, cost-effective benefits of energy
efficiency and renewable energy are to be realized. We have provided some concrete policy
recommendations. These policies are relatively low-cost and the measures recommended are
cost-effective from the customer’s perspective. However, local, state, and federal
governments all must be prepared to commit resources if this opportunity is to be realized.
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Appendix A-The North American Natural Gas Transmission Network
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Appendix B-Residential and Commercial Savings by State by Measure

Residential Natural Gas Savings by end use by state
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Commercial Natural Gas Savings by State by Measure
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Commercial Electricity Savings by State by Measure
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Residential Electricity Use Savings by State by Measure
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Texas 45| 7] 129 1o iS| 2 62| 22]a | 5.9%| 3.0%)
Utah 3 _4 23] 1 12] 10{ 75] 3p | 48%| 2.4%
Vermant 26 4 3] 18] 1) 16] _11] 7 3] 5.6%)]| 2.8%)
Virginia 51 o 13 24 [ 18] 24| 48] 1D|c | 4.1%} 2.0%)
ashinglton 43 115[_ S| 2 1 25) 11 61] 2[b | 4.7% 23%
West Virginia 51 Of T2 24 S| i8] 24| 48] 10jd ) 3.2% 1.6
wWisconsin 32 5{ 2] 23] 3| 14]_ 7 71| ?]a | 5.7%| _2.8%
Wyoming 31 4 3] 231 11 13| 10 75] 3lc | 3.9%[ _ 2.0%




Natural Gas Price Effects of Energy Efficiency and Renewable Energy Practices and Policies, ACEEE

CHANGE IN RESIDENTIAL GAS DEMAND

MMcf 2004 2005 2006 2007 2008
AL -606 -614 -637 -615 -693
AZ -870 -959 -1,051 ~1,136 -1.297
AR -1177 -1,336 -1,495 -1,661 -1,911
CA -12,595 -14,066 -15,343 -16,603 -18,781
CO -2,451 -2,707 -3,168 -3,460 -4,110
cT -1.127 -1,266 -1,405 -1,539 -1,756
DE -221 -247 =272 -298 -339
DG -189 -206 -223 -239 -272
FL -213 -224 -231 -237 -266
GA -1,709 -1,740 -1,775 -1,762 -1,991
o -384 -428 477 -525 -614

iL -10,954 -12,029 -13,082 -14,162 -16,165

IN -3,004 -3,201 -3,386 -3,573 4,056

1A -1,635 -1,769 -1,907 -2,045 -2,327
KS -1,014 -1,019 -1,019 -1,015 -1,138
KY -1,135 -1,180 -1,246 -1,288 -1,463
LA -803 -848 -893 -838 -1,072
ME -26 -29 -32 -36 -41
MD -1,731 -1,886 -2,036 -2,181 -2,490
MA ~2,995 -3,364 -3,733 -4,089 -4,664

M) -8,340 -9,170 -5,995 -10.821 -12,362
MN -3,002 -3,320 -3,637 -3,965 -4,559
MS -1,065 -1,210 -1,354 -1,503 -1,723
MO -1,564 -1,667 -1,559 -1,547 -1,719
MT -357 -374 -396 414 474
NE -602 -604 604 -602 673
NV -624 €75 -720 -766 -878
NH -184 =207 -230 -252 -287
NJ 6,165 -6,987 -7.809 -8,653 -9,969
NM -1,251 -1,454 -1,667 -1,868 -2,183
NY -10,112 -11,432 -12,733 -13,907 -15.821
NC -839 -864 -883 -890 -1,008
ND -200 -209 =222 -232 -266
OH -6,041 -6,400 -6,734 -7,067 -7,983
OK -955 -959 -959 -956 -1,072
OR -1,071 -1,199 -1,341 -1,465 -1,707
PA -6,646 -7.424 8,188 -8,961 -10,210

RI -489 -550 -610 -668 -762
SC -404 415 422 -424 478
SD -259 -280 -302 -324 -368
TN -1,091 -1,144 -1,197 -1,.237 -1,407
X -5.392 -6,014 6,617 -7.247 -8,332
uT -2,060 -2,414 2,796 -3,212 <373
vT -67 -75 -84 -92 -105
VA -2,003 -2,269 -2,537 -2,807 -3,229
WA -1,591 -1,778 -1,989 -2,174 -2,515
wv -423 -425 -424 -422 -472
wi -3,669 -4,136 -4,604 -5,080 -5.855
wY -680 -781 -891 -1,017 -1,181
us -111,986 -123,464 134,915 -145,986 -166,782
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Natural Gas Price Effects of Energy Efficiency and Renewable Energy Practices and Policies, ACEEE

CHANGE !N COMMERCIAL GAS DEMAND

MMcf 2004 2005 2006 2007 2008
AL -259 <136 -40 142 193
AZ -511 -384 272 . -110 -67
AR 719 661 -598 -519 -564
CA -5,120 4,533 3,740 2,709 -2,654
co -1,070 -828 -851 -600 -783
cT -996 -800 -793 618 630
DE -113 68 -81 61 61
DC -246 -185 -120 33 13
FL -560 -383 -188 54 115
GA -551 -263 4 383 517
D -207 -163 -122 65 -62
I 4177 -3,328 -2,428 -1,376 41,215
IN -1,138 -785 -409 24 169
IA -769 -571 -375 -146 -89
KS -513 -252 7 308 419
KY -507 -327 -147 83 159
LA -400 -244 -89 97 155
ME -64 58 -51 -0 -40
MD -968 -727 471 -130 -51
MA -2,354 2,127 -1,874 -1,461 -1,488
('] -3,351 2,685 -1,983 -1.134 -1,007
MN 1,617 -1,301 -969 577 -539
MS 576 -533 -485 -424 454
MO -694 - =365 24 367 534
MT 174 -102 -39 A1 64
NE -335 -157 1 211 280
NV -330 217 92 . 58 119
NH -175 -158 -139 -108 -110
NJ -3,633 -3,210 2721 -2,054 -2,088
NM -882 -974 -896 -832 -1,014
NY 6,873 6,183 -5,395 -3,807 -3,701
NC -440 -212 21 328 459
ND -143 -84 -32 34 53
OH -2,526 -1,747 914 47 371
OK -443 -217 6 266 362
OR . 697 -580 -480 -309 315
PA 1,767 -1,533 1,275 -949 -950
Rl -304 274 242 -188 -192
sC -189 88 8 139 189
sD -162 -120 -79 -31 -19
TN -707 456  -206 116 222
™ 4,027 -3,467 -2,869 -2,121 -2,248
uT -1,203 4,270 1,377 -1,524 -1,829
vT -7 64 -56 -44 45
VA -1,460 -1,342 -1,210 -1,008 -1,089
WA -872 -725 -597 -385 -366
wv -282 134 22 206 288
wi -1,877 -1,659 1,414 -1,118 -1,164
WY -2579 -564 =571 -603 -725
Us -57,635 47,276 -36,632 -22,180°  -20,906
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Natural Gas Price Effects of Energy Efficiency and Renewable Energy Practices and Policies, ACEEE

CHANGE IN INDUSTRIAL GAS DEMAND

MMcf 2004 2005 2006 2007 2008
AL 1,117 -228 338 1.659 629
AZ 50 91 559 505 189
AR 4,178 6,373 6973 4,043 3,821
CA -6,369 -17,369 607 -2,538 -13,232
co -141 485 -790 1,012 -1,807
CcT 32 -173 -72 -328 -480
DE 85 72 268 153 211
DC 0 0 0 0 o
FL 2,607 3,054 6,095 5,354 4173
GA 3,668 4,296 7,412 7.533 5,233
D -148 64 635 368 29
L -282 -1,317 4,618 3,731 1.135
IN -276 -1,204 4,527 3,657 1,054
1A -627 -1,157 460 123 671
KS 2,063 3,011 3,995 2,434 2,011
KY 656 -338 762 885 -275
LA 28,196 42,630 46,569 27,000 25,079
ME 2 -12 -5 -22 -33
MD 795 918 1.879 1,624 1,139
MA 100 -546 -228 -1,037 -1.546
Mi 472 -264 5,762 5,284 3.051
MN 671 -1,203 314 -37 -825
MS 1,202 -248 1,981 1,774 593
MO -132 -362 729 624 244
MT . -6 154 322 230 146
NE -79 -249 610 538 252
NV -55 190 836 553 548
NH 5 27 -11 -50 -75
NJ -312 -858 710 -1,004 -358
NM 1,789 2,583 3.003 1,257 146
NY 427 -1,176 758 -1,433 -409
NC 2,662 3,178 5,753 5,508 4,453
ND -33 4 434 348 187 -
OH 536 -303 6,653 6,000 3,457
oK 3,528 5,150 6.832 4,162 3,440
OR -527 1,273 -702 -2.167 -3,227
PA 772 497 2,847 1,266 2,305
RI 27 -148 62 -280 418
SC 2,418 2,886 5,166 5,002 4,025
so -39 -72 29 8 -42
TN 913 -4 1,061 1,233 -384
X 41,717 64,970 67,436 23,936 13.864
uT -55 188 802 586 314
vT 2 -1 -5 21 32
VA 1,592 1,840 3,739 3,254 2,332
WA -733 1,797 -893 3,001 -4,199
wv 1,077 1,285 2,442 2,228 1,863
wi -4491 -1,111 1,639 979 -394

wY -174 288 1,531 1,007 457
us 91,689 121,031 205,051 115,302 57,693
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Natural Gas Price Effects of Energy Efficiency and Rencwable Energy Practices and Policies, ACEEE

CHANGE IN POWER GENERATION GAS DEMAND

MMcf 2004 2005 2006 2007 2008
AL -7.292 -17.506 -922 -53,928 -47,251
AZ 4,919 6,250 22,140 5,152 9,848
AR 4,637 -2,365 5,346 1,844 2,409
CA -41,332 -107,921 -134,976 -210,744 -255,315
co 4,699 6,455 14,260 3,807 8,198
CcT -3,400 -56,531 -8.615 -12,781 -15,981
DE -1,819 -4,473 -9,895 -18,711 -31,726
bC o 0 0 0 0
FL -3,472 -25,496 -34,201 -74,708 -91,475
GA -10,901 -25,624 -1,660 -64,510 -55,548
iD -1,498 -1.563 -2,073 -4,351 -4,187
IL -1,901 -2,286 -7,000 -14,703 -15,298
IN 6,944 6,216 10,342 11,694 8,693
1A -389 -843 -1,587 -2,664 -3,363
KS 1.441 -503 1,727 457 689
KY -3,811 -8,635 -506 -20,974 -17,989
LA 9,625 4,601 8,355 482 403
ME 0 0 0 0 ¢
MD -1,464 -2,533 -1,304 -7,855 -7.872
MA -11,774 -18,156 -29,838 -44 264 -55,350
Ml 8,226 6,564 10,887 13,408 9,270
MN -1,151 -2,234 -3,305 -4,589 -5,909
MS 22,909 -6,199 18,788 11,535 9,801
MO -3,305 -6,079 -9,442 -13,371 -17.347
MT -1,493 -2,571 -3.979 -5.607 -7,580
NE -549 -1,023 -1,537 -2,186 -2,820
NV -10,592 -24,133 47,842 63,367 -79,972
NH -206 -335 521 773 -967
NJ -3,738 -1,231 -12,733 -17,644 -30,892
NM -374 853 1,150 -1,574 -13
NY -1,870 -892 -5,176 -38,014 -44,280
NC ~4,057 -10,232 -714 -26,055 -22,125
ND -6 <10 -16 -22 -30
OH 12,307 10,4581 14,584 16,616 12,754
OK 7,911 -2,763 9,485 2,508 3,784
OR -11,472 -8,191 -14,703 -25,022 -24.270
PA -2,931 -3,817 -8,957 -18,959 -32,360
Rl -4,182 -6,804 -10,598 -15,722 -19,659
SC -3.225 -8.916 -182 -22,116 -18,809
sD -117 -254 -478 -803 -1,014
TN -3,317 -7.517 441 -18,258 -15,660
TX -80,248 -16,527  -124,404 -193,087 ~232,148
uT -3,548 -1,801 -4,740 -5,341 -6,266
vT -14 -24 =37 -54 -68
VA -909 -3,043 511 -8,578 -7.619

WA 6,032 -2,641 -7,369 -10,160 -10,361
wv 2,245 2,468 3,916 4.281 3,392
wi -339 -348 -864 -1,882 -1,908
wY -a55 -409 -549 837 -1,048
us -147,216 -306,732 370,670 -952,447 -1,115,164

T



Natural Gas Price Effects of Encrgy Efficiency and Renewable Energy Practices and Policies, ACEEE

CHANGE IN RESIDENTIAL GAS PRICE

Real $/Mcf

2004 2005 2006 2007 2008

AL -0.68 -1.21 -1.13 -0.87 -0.75
AZ -0.72 -1.20 -1.12 -0.84 -0.78
AR -0.67 -1.21 -1.12 -0.85 0.73
CA -0.75 -1.19 -1.11 0.84 -0.86
co -0.70 -1.09 -0.91 -0.49 -0.58
CT -0.62 -1.16 -1.141 -0.83 0.77
DE -0.66 -1.22 -1.15 -0.88 -0.77
DC -0.67 -1.21 -1.14 -0.88 -0.77
FL ' -0.71 -1.19 -1.11 -0.88 077
GA -0.65 -119 -1 -0.81 .68
ID -0.69 -1.15 -0.98 -0.64 0.73
IL -0.65 -1.18 -1.10 -0.82 -0.72
IN -0.66 -1.21 -1.14 -0.87 0.76
1A -0.65 -1.16 -1.07 -0.78 -0.70
KS -0.68 -1.19 -1.09 -0.81 0.73
KY -0.64 -1.21 -1.14 -0.85 -0.73
LA -0.69 1.22 -1.13 -0.86 £0.75
ME -0.69 -1.24 -1.19 -0.95 -0.85
MD 0.67 1.21 -1.14 -0.87 -0.76
MA -0.69 -1.24 -1.19 -0.95 -0.85
Ml -0.67 -1.20 -1.12 -0.84 073
MN -0.64 -1.16 -1.08 -0.79 -0.66
MS -0.66 -1.19 -1.11 -D.84 -0.73
MO -0.66 -1.19 -1.10 -0.82 -0.75
MT -0.69 -1.16 -1.07 -0.79 -0.73
NE -0.66 -1.14 -1.04 -0.74 075
NV -0.70 -1.14 -1.01 0.7 -0.84
NH -0.69 -1.24 -1.18 -0.95 0.84
NJ -0.65 -1.21 -1.15 -0.88 0.77
NM -0.71 -1.21 -1.12 -0.85 -0.82
NY -0.67 -1.21 -1.15 -0.89 -0.78
NC -0.64 -1.21 -1.15 -0.89 0.76
ND -0.69 -1.16 -1.08 -0.80 -0.72
OH -0.65 1.20 113 086 -0.75
OK -0.68 -1.19 -1.09 -0.81 -0.73
OR -0.67 -1.15 -1.07 -0.81 -0.68
PA -0.65 -1.21 -1.14 -0.87 0.76
RI -0.69 -1.23 -1.18 0.94 -0.84
SC -0.63 -1.21 -1.15 -0.89 0.76
SD .65 -1.17 -1.08 -0.78 0.70
™ .65 -1.21 -1.14 .87 0.75
™ -0.68 -1.18 -1.10 -0.81 -0.70
uT 0.67 -1.07 - -0.87 045 0.55
vT -0.70 -1.25 -1.20 -0.96 -0.86
VA -0.66 -1.20 -1.13 -0.86 £0.75
WA 0.67 -1.16 -1.08 083 -0.69
wv 0.66 -1.22 -1.15 -0.88 -0.76
Wi -0.65 -1.18 -1.10 -0.82 .70
WY -0.68 -1.07 -0.86 -0.45 -0.54
us 0.67 -1.19 -1.11 -0.83 £74



Natural Gas Price Effects of Energy Efficiency and Renewable Energy Practices and Policies, ACEEE

CHANGE IN COMMERCIAL GAS PRICE

Real$/Mcf

2004 2005 2006 2007 2008

AL 0.74 -1.21 -1.12 -0.86 0.76
AZ -0.81 -1.20 1.1 -0.83 -0.80
AR -0.71 -1.21 -1.11 -0.84 0.74
CA -0.85 -1.19 -1.09 -0.84 -0.88
co -0.72 -1.09 -0.20 -0.50 -0.58
cv -0.71 -1.20 -1.13 -0.90 -0.81
DE -0.69 -1.22 -1.15 -0.88 -0.77
DC -0.73 -1.21 -1.13 -0.87 077
FL -0.81 -1.19 -1.10 -0.86 -0.78
GA -0.71 -1.19 -1.10 -0.81 -0.71
iD 0.72 -1.14 -0.97 -0.64 ~0.73
I -0.68 -1.19 -1.11 -0.83 -0.73
IN -0.67 -1.21 -1.14 -0.86 0.76
1A -0.67 -1.17 -1.08 -0.78 0.70
KS -0.76 -1.19 -1.07 -0.80 0.74
KY -0.68 -1.21 -1.13 -0.85 0.74
LA -0.74 -1.21 -1 -0.85 -0.75
ME -0.75 -1.24 147 -0.93 -0.85
MD -0.73 -1.21 -1.13 -0.86 0.77
MA -0.75 -1.24 -1.17 -0.93 -0.84
M -0.68 -1.20 «1.12 -0.84 -0.73
MN -0.67 -1.17 -1.09 -0.80 -0.68
MS -0.73 -1.20 -1.10 0.84 -0.74
MO -0.69 -1.19 -1.09 -0.81 -0.75
MT -0.70 -1.16 -1.07 -0.79 -0.73
NE -0.80 -1.10 -0.96 £.73 0.72
NV -0.78 -1.12 -0.98 -0.71 -0.84
NH -0.75 -1.24 147 -0.94 -0.85
NJ -0.71 -1.22 -1.14 -0.88 -0.79
NM -0.81 -1.21 1.1 -0.85 -0.84
NY Q.77 -1.22 -1.14 -0.88 -0.81
NC -0.73 -1.24 -1.13 -0.87 -0.77
ND -0.70 -1.16 -1.08 -0.80 -0.72
OH -0.66 ~1.20 -1.13 -0.86 -0.75
OK 0.76 -1.19 -1.07 -0.80 0.74
OR -0.72 -1.15 -1.08 -0.82 071
PA -0.68 121 -1.14 -0.87 0.77
Ri -0.74 -1.24 -1.47 -0.93 0.84
sC -0.76 -1.21 -1.11 -0.86 0.77
§D -0.67 -1.17 -1.08 -0.78 -0.71
TN -0.69 -1.22 -1.13 -0.86 0.76
X -0.79 -1.19 -1.09 -0.81 073
uT -0.69 -1.07 -0.88 -0.46 -0.56
vT -0.76 -125 -1.18 -0.94 -0.85
VA - 072 -1.20 -1.12 -0.85 0.76
WA -0.72 -1.16 -1.09 0.84 -0.72
wv 0.71 -1.22 -1.14 -0.87 0.77
Wi -0.66 -1.18 -1.10 0.82 -0.71
wYy -0.69 -1.07 -0.87 -0.46 -0.55
us -0.72 -1.18 -1.09 -0.83 0.75
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Natural Gas Price Effects of Energy Efficiency and Renewable Energy Practices and Policies, ACEEE

CHANGE IN INDUSTRIAL GAS PRICE

Real$Mcf
2004 2005 2006 2007 2008
AL -0.87 -1.20 -1.08 -0.83 -0.76
AZ -0.90 -1.20 -1.09 -0.83 -0.80
AR -0.85 -1.20 -1.06 -0.82 -0.76
CA <0.91 -1.23 ~1.13 -0.87 0.92
co -0.86 -1.05 -0.81 -0.51 055
CT -0.91 -1.24 -1.12 -0.890 -0.86
DE -0.86 -1.22 -1.10 -0.86 -0.80
DC 0.00 0.00 0.00 0.00 0.00
FL -0.88 -1.20 -1.16 -0.86 -0.80
GA -0.90 -1.20 -1.10 -0.84 0.79
o -0.86 1.1 -0.95 £0.71 -0.75
L -0.83 -1.18 -1.06 -0.81 -0.75
IN -0.85 -1.21 -1.10 -0.85 -0.78
1A -0.85 -1.16 -1.04 078 -0.74
KS -0.88 -1.18 -1.05 -0.80 075
KY -0.86 -1.21 -1.09 -0.83 0.77
LA -0.85 -120 -1.06 -0.82 -0.76
ME -0.91 -1.25 -1.13 0.9 -0.86
Mo -0.90 -1.21 -1.42 -0.85 -0.80
MA -0.91 -1.25 -1.13 -0.91 -0.86
Ml -0.83 -1.19 -1.08 -0.82 -0.76
MN -0.86 -1.18 -1.07 -0.82 0.75
MS -0.86 -1.20 -1.08 -0.83 -0.76
MQ -0.86 -1.47 -1.04 -0.79 0.76
MT -0.86 -1.16 -1.05 -0.81 -0.75
NE -0.86 -1.14 -1.01 -0.77 -0.74
NV -0.86 -1.11 -0.96 -0.74 -0.89
NH -0.92 -1.25 -1.13 -0.91 -0.87
NJ -0.87 -1.23 -1.11 -0.88 -0.82
NM -0.90 -1.21 -1.09 -0.84 0.88
NY -0.86 -1.22 -1.11 -0.88 .84
NC -0.90 -1.21 -1.11 -0.85 -0.80
ND -0.86 -1.17 -1.06 -0.82 075
OH -0.82 -1.20 -1.09 -0.84 0.77
oK -0.88 -1.18 -1.05 -0.80 -0.75
OR -0.87 -1.18 -1.08 -0.83 0.78
PA -0.85 -1.21 -1.10 -0.86 0.79
RI -0.90 -1.23 -1.12 -0.89 -0.85
SC -0.90 -1.21 -1.11 -0.85 -0.80
sSD -0.86 -1.18 -1.06 -0.81 -0.76
TN -0.87 -1.21 -1.09 -0.84 -0.77 -
™ -0.89 -1.19 -1.06 -0.82 -0.75
uT -0.86 -1.05 -0.83 -0.51 -0.59
vT -0.94 -1.28 -1.15 -0.94 -0.90
VA -0.89 -1.20 -1.11 -0.85 0.80
WA -0.87 -1.17 -1.07 -0.84 -0.78
wv -0.89 -1.21 -1.11 -0.85 -0.79
wl -0.85 -1.20 -1.10 -0.84 -0.77
WY -0.85 -1.04 -0.81 -0.50 0.56
us 087 -1.19 -1.07 -0.81 -0.77
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WNatural Gas Price Effects of Energy Efficiency and Renewable Energy Practices and Policies, ACEEE

CHANGE IN POWER GENERATION GAS PRICE

Real$/Mcf

2004 2005 2008 2007 2008

AL -0.87 -1.25 -1.23 -0.84 085
AZ -0.99 -1.24 -1.03 -0.83 -0.77
AR -1.00 -1.21 -1.03 -0.83 -0.76
CA -0.95 -1.22 -1.11 -0.86 -0.89
CO -0.99 <1.01 077 0.55 -0.55
CcT -0.88 -1.21 -1.04 -0.85 -0.81
DE -1.03 -1.30 -1.32 -0.91 -1.01
DC 0.00 0.00 0.00 0.00 0.00
FL -0.92 -1.20 -1.12 -0.85 -0.82
GA -0.88 -1.26 -1.24 -0.85 -0.85
10 -0.80 -1.08 -1.08 .70 .87
IL -1.10 -1.19 -1.05 -0.81 .89
IN . -1.02 -1.34 -0.96 -0.84 -0.70
A 143 -7.80 -6.16 -5.87 -5.21
KS -1.03 -1.18 -1.02 -0.83 0.76
KY -0.85 1.22 -1.27 -0.81 -0.87
LA -0.98 -1.19 -1.03 -0.84 -0.76
ME -0.89 -1.26 -1.08 -0.94 .86
MD -0.98 -1.23 -1.17 -0.86 085
MA -0.89 -1.25 -1.08 -0.93 -0.85
Ml .99 -1.29 -0.93 -0.82 -0.69
MN 0.30 -6.96 S.77 -5.16 -4.58
MS -1.05 -1.21 -1.04 -0.85 -0.75
MO 0.36 -6.24 -5.02 -4.50 -4.06
MT -0.86 -1.13 -1.07 -0.71 0.75
NE 0.06 -5.82 4.78 -4.30 -3.90
NV .95 -1.13 -0.94 -0.82 0.96
NH -0.89 -1.26 -1.09 -0.95 -0.86
NJ -1.10 -1.28 -1.05 -0.90 -0.89
NM -0.99 -1.21 -1.08 -0.85 -0.91
NY -1.03 -1.28 -1.03 -0.89 -0.83
NC -0.89 -129 -1.26 -0.87 -0.87
NO -0.85 -1.11 -1.05 -0.68 0.72
OH -0.96 -1.28 -0.94 -0.83 -0.69
OK -1.03 -1.18 -1.00 -0.82 0.76
OR -0.72 0.95 -1.05 -0.56 -0.71
PA -1.02 -1.28 -1.27 -0.91 -0.98
RI -0.88 -1.25 -1.08 -0.93 -0.85
SC -3.91 -1.28 -1.26 -0.87 -0.87
SD 0.67 -7.14 -568 -5.40 -4.86
TN -0.88 -1.29 -1.24 -0.86 .85
™ -0.97 -1.20 -1.01 082 0.77
uT -0.76 -0.98 0.75 -0.41 -0.53
vT -0.91 -1.28 -1.10 .97 -0.89
VA -1.00 -1.23 -1.25 -0.85 -0.91
WA 0.73 -1.02 -1.06 -0.60 -0.72
wv -0.94 -1.28 -0.95 -0.84 0.70
wl -1.12 -1.18 -1.05 .82 0.88
wY -0.77 -0.92 -0.70 -0.37 -0.50
uUs -0.95 -1.22 -1.11 -0.86 -0.87
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Natural Gas Price Effects of Energy Efficiency and Renewable Energy Practices and Policies, ACEEE

CHANGE IN RESIDENTIAL GAS CONSUMER COSTS

Millions of $

2004 2005 2006 2007 2008
AL -38 64 -60 48 -43
AZ -35 -55 -52 -43 -42
AR -39 54 -60 -50 A7
CA -500 -745 696 -571 -587
cO -106 -159 -138 -87 =104
CT -39 -64 -62 -54 <51
DE -8 -13 -13 -10 -10
DC -12 -21 -20 -16 -5
FL -13 -20 -19 -15 -14
GA ~107 -185 -174 -132 =117
0] -18 -28 25 -18 21
L -406 672 633 -504 469
IN -137 -232 -221 -176 -162
1A 62 -103 -96 -74 -70
KS -57 -93 -85 -65 -61
KY -52 -92 -87 -69 -63
LA -40 67 -62 -50 -46
ME -1 -2 -2 -1 -1
MD -74 -120 -115 -95 -89
MA -115 -184 -179 -155 -149
Mi -296 -506 -475 -372 -333
MN -112 -188 -178 -140 -125
MS 27 43 -41 -35 .34
MO -9 -152 -140 -107 -102
MT -17 -28 -26 -20 -19
NE -33 -54 49 -36 -37
NV -29 46 -42 32 -38
NH -7 -12 -11 -10 -9
NJ -192 -333 -321 -264 -245
NM =34 -54 51 -42 43
NY -382 -621 -600 -506 477
NC -52 -91 -87 -71 -64
ND -10 15 -14 A1 -11
OH -278 474 -447 -355 -323
OK -54 -88 -81 -62 -58
OR 40 64 61 -51 -A7
PA -239 -395 -378 -314 -295
RI -18 -30 -29 -25 -24
SC 22 40 -38 31 28
SDh -10 -17 -16 -12 =12
TN -56 97 -92 -74 67
™ -177 -283 -267 -215 -199
urT -53 -78 67 -46 -53
vT -3 4 -4 -4 -3
VA -73 -119 -115 .97 -92
WA -69 -112 =107 -89 -80
wv -22 -38 -36 -28 25
wi -121 -201 -191 -183 -142
WY 14 A9 A7 12 -14
us -4.391 -7,188 6,779 -5,446 -5,159
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Naturat Gas Price Effects of Energy Efficiency and Renewable Energy Practices and Policies, ACEEE

CHANGE IN COMMERCIAL GAS CONSUMER COSTS

Millions of §

2004 2005 2006 2007 2008

AL -20 -30 27 -20 17
AZ -29 41 -36 -27 -26
AR -28 -44 40 -31 -28
CA -241 -328 -294 -230 243
cOo -50 -70 -58 -33 -39
CT -43 69 -65 -53 -50
DE -4 -7 -7 -5 -5
DC -16 -24 -22 17 -15
FL 43 -60 -53 41 -37
GA -43 67 -59 42 -36
D -11 -17 -14 -10 -11
IL -165 -260 -235 -175 -158
IN -69 -115 -106 -79 -70
LA -34 -55 -49 -36 -33
KS -32 45 -39 27 -25
KY T 29 -48 -43 32 -28
LA -21 -31 -28 -20 -18
ME <3 -4 -4 -3 -3
MD -50 77 -70 -54 -50
MA -76 -113 -106 -88 -85
M -141 -236 -218 -165 -146
MN -74 -121 -110 -82 -71
MS -19 -28 -26 -20 -19
MO -48 -75 <66 47 -43
MT -11 -16 -15 -1 -10
NE -23 -30 -24 -7 -17
NV -23 -32 ~-28 =20 -24
NH -8 -13 -12 -10 -9
NJ -142 -230 -215 -171 -159
NM -27 -38 -35 -28 -28
NY -344 -517 -478 -382 -359
NC -34 -53 -A8 -36 -32
ND -9 -13 -12 -8 -8
OH -135 -229 210 -158 -139
QK -34 -50 43 -30 -28
OR -26 -39 -36 -28 -25
PA -115 -190 -177 ~-137 -123
Rl -13 -20 -19 -16 -15
SC -17 -26 -23 -7 -15
SD -8 -12 -11 -8 -7
TN 41 665 -60 45 -39
™ -168 -243 -218 -167 -154
uT -31 -45 -38 -25 -30
vT -3 -4 -4 -3 -3
VA -60 -93 -87 -£69 64
WA -44 -66 -62 -48 42
WV -19 -32 -29 -22 -20
wi -67 -110 -102 -77 -70
wY -12 -17 -15 -10 -12
us -2,704 -4,152 -3,775 -2,876 -2,690
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Natural Gas Price Effects of Energy Efficiency and Renewable Energy Practices and Policies, ACEEE

CHANGE IN INDUSTRIAL GAS CONSUMER COSTS

Miflions of §

2004 200S 2006 2007 2008

AL -148 -215 -192 -142 -143
AZ -13 -17 -13 -10 -12
AR -73 -89 -88 -74 -73
CA -650 -942 -792 -626 -705
CO -58 67 -66 -30 -43
CT -22 -32 -29 -25 ~25
DE -18 -26 -23 -18 -17
DC 0 0 0 0 0
FL -56 -75 -63 -41 -49
GA -102 -132 -118 -79 -91
ID -25 -30 -23 -18 -21
L =211 -305 -246 -186 -191
IN =217 -317 -252 -193 -198
A -71 99 -80 62 -64
KS -73 -91 -84 -66 -66
KY =71 -107 -g2 =70 -71
LA -560 -701 -691 -563 -552
ME -1 -16 -14 -12 -11
MD -24 -32 -24 17 -20
MA 46 -£9 -63 -58 -59
Ml -166 -240 -201 -150 -151
MN -76 -107 -90 71 -69
MS -75 -114 -95 -72 -74
MO -50 -69 -55 -42 -43
MT -8 -9 -8 -6 -6
NE -29 -0 =31 -24 -25
NV -6 -6 -2 -2 -4
NH -7 -9 -9 -7 -7
NJ -40 -80 -49 47 -42
NM -6 -1 -5 -10 -19
NY -34 -52 -40 45 -38
NC -60 -78 -65 42 -49
ND -18 -25 -21 -16 -16
OR -228 -341 277 -209 =210
OK 95 -115 -100 83 -86
OR -66 -74 -82 -74 -74
PA -146 -213 -184 -149 -135
RI -1 -3 -3 -4 -4
SC €0 77 -68 46 -51
SD -3 -4 -3 2 -3
TN -89 -136 -116 -88 -91
™ -1,522 -1,857 -1,803 -1,485 -1.443
uTt -30 -35 -26 -15 -20
VT -3 -4 -4 -3 -3
VA -48 -64 -55 -39 -44
WA -71 -78 -89 -81 -79
wv -33 -43 -39 -27 -29
Wi -113 -164 -134 -105 -106
wYy -28 -30 -17 -10 -16
UsS 5,562 -7,407 -6,611 -5,227 5,344
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Natural Gas Price Effects of Energy Efficiency and Renewable Energy Practices and Policies, ACEEE

CHANGE N POWER GENERATION GAS CONSUMER COSTS

Millions of §
2004 2005 2006 2007 2008
AL -133 -246 -190 422 -385
AZ -162 -191 -126 -143 =127
AR =27 -73 -39 -36 -38
CA ~1,090 -1,898 -1,820 -2,186 -2,312
co -55 -40 -23 -31 -24
CY -67 -105 -103 -124 -129
DE -40 657 -96 -119 -170
DC 0 0 0 0 4}
FL -648 -963 -1,018 -1,001 -1,026
GA -130 -229 -195 -288 -263
iD -21 =27 -31 37 -38
L -89 -100 -122 -140 <129
IN 11 9 3 28 3
1A -2 -13 -15 21 -23
KS -18 -29 -21 -18 -18
KY -35 -£9 47 -106 -94
LA -124 -224 -162 -145 -147
ME -71 -101 -87 . -75 -69
MD 37 -54 46 -85 -82
MA -176 -281 -251 -296 -280
M -99 -131 -112 -73 -86
MN -8 -36 -38 -42 -45 B
MS -48 -174 -111 -74 -102
MO -23 -51 -63 -80 -94
MT -28 -48 -57 62 -75
NE -3 -18 -18 -19 -21
NV -231 -395 T -B02 -632 -730
NH -2 -4 -3 -4 -3
NJ -183 -199 -204 -207 -234
NM -38 -39 -38 -40 -37
NY -431 -497 473 -554 -545
NC R -48 -84 -72 -141 -126
ND 0 0 0 0 0
OH 70 67 59 100 53
OK -84 152 -95 -87 -90
OR -144 -160 -196 -179 -179
PA -67 82 -144 -210 -326
Rl -85 -133 -126 -149 -149
SC -38 -74 -67 -90 -82
SD 1 -17 15 -16 -15
TN -37 -72 43 -117 =103
TX -1,650 -1,507 -1,706 -1,846 -1,805
UT 27 -17 -26 -28 -29
VT A 2 -1 -1 A
VA -25 42 -34 -58 -54
WA -100 -100 -126 -108 110
wVv 10 12 1 20 10
wi -28 -30 =31 -32 -31
wY -5 -6 -5 -5 -6
us -6,170 -8,702 -8,621 -9.973 -10,366
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Natural Gas Price Effects of Energy Efficiency and Renewable Energy Practices and Policies, ACEEE

Appendix C-Changes in Natural Gas Consumption, Price and
Expenditures for National EE/RE Scenario

The result for the base-case and the four policy scenarios are available in Microsoft Excel
format on the ACEEE web site at: hitp://aceee.org/energy/efnatgas-study.htm.
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Introduction

The Ratepavers for Affordable Clean Energy (“RACE”) requested that Synapse Energy
Economics, Inc. (“Synapse™) review the California Public Utilities Commission’s
("Commission”) Order Instituting this proceeding and the proposals expected to be
submitted by Pacific Gas and Electric Company (“PG&L™), Scuthern California Gas
Company ("SoCalGas™). San Diego Gas and Electric Company (“SDG&E”), and
Southwest Gas Corporation. (hereinafter “California’s natural gas utilities”) RACE also
requested that Synapse evaluate whether the Commission should pre-approve full cost
recovery of contracts between the natural gas utilities and liquid natural gas (“LNG™)
suppliers and the costs of interconnecting their systems with LNG facilities.

This report presents Synapse’s comments on the Phase | Proposals submitted by the
natural gas utilities and identifies a number of actions the Commission should initiate to
assure that in coming years there will be adequate supplies of natural gas in California at
reasonable rates and with the lowest possible environmental impact.

Synapse Energy Economics

Synapsc Energy Economics, Inc. provides research, testimony. reports and regulatory
support to consumer advocates. environmental organizations, regulatory commissions,
state energy oftices, and others. The company was founded in May 1996 to specialize in
consulting on electric industry issues.

We assess the many public policy implications of electricity industry planning, regulation
and restructuring, with an emphasis on consumer and environmental protection. Our
work covers various inter-related issues pertaining to restructuring, such as market
power, stranded costs, performance-based ratemaking, reliability, mergers and
acquisitions, divestiture plans, energy efficiency, renewable resources, consumer
aggregation, power plant economics, environmental disclosure, and regulation of
distribution companies. Our research frequently incorporates economic analyses and
computer modeling of electricity generation facilities.

Synapse works tor a wide range of clients throughout the US, including Attorneys
General, Offices of Consumer Advocates, Public Uttlity Commission staft, a variety of
environmental groups. foundations, the Environmental Protection Agency, the
Department of Energy, the Department of Justice, the Federal Trade Commission, the
National Association of Regulatory Utility Commissioners, and others.

Additional information regarding Synapse Energy Economics, its qualifications, staff,
clients. projects and reports are available on-line at www synapse-energy.com.

Conclusion and Recommendations

The Commission should not adopt the fundamental changes in traditional gas ratemaking
policy presented in the Phase 1 Proposals submitted by the natural gas utilities that would
allow for pre-approval of cost recovery for capacity acquisitions involving supplies from
proposed LNG facilities and for the costs of building interconnections with such
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facilities, In general, there should be no guarantees of full rate recovery of gas utility
capacity acquisitions or related interconnection investments in the absence of:

. a showing that the utility explored and considered all reasonable supply and
demand side alternatives, including cnergy efticiency and the use of rencwable
energy sources;

. a showing that the utility used a methodology that recognizes both the economic
and environmental benefits and costs of such alternatives; and

. a showing that the proposed new resources arc absolutely essential for reliable
service and are clearly and materially superior on a societal least cost basis.

These required evaluations should take into account the economic benefits that reduced
consumption provides by reducing the market power of gas and clectricity suppliers,
tempering volatility of gas and electric market prices, and reducing clearing prices in gas
and electric markets, especially at times of highest prices.

Therefore, in place of approving regulatory changes proposed by the natural gas utilities,
the Commission should expeditiously initiate a gas integrated resource planning process
that would include participation by a broad range of stakeholders. In addition, the
Commission should work with the California Energy Commission (“CEC™) (1) to ensure
that comprehensive California-specific analyses of cost-cffective gas energy efficiency
measures are completed expeditiously and (2) to dramatically increase funding of gas
energy efficiency programs and related efforts regarding improving building and
apphance standards. The appropriate regulatory policies for addressing the issues raised
by the Commiission in the Order Instituting Rulemaking (“OIR™) in this proceeding
cannot be determined without considering the potential for such cost-etfective gas energy
efficiency measures and without resolving the related questions on energy efficiency
being addressed in Rulemaking 01-08-028.

The Commiission also should work with the CEC to ensure that California’s aging power
plants are either repowered or replaced by more efficient generating facilities.

Finally, the Commission should ensure that there are strong affiliate transaction rules in
place to govern negotiations and interactions between the California natural gas utilities
and any affliates supplying LNG.

Summary of Comments

The above conclusion and recommendations are based on the following comments:

Comment No. 1 - California’s natural gas utifities have requested substantiat and
significant changes in traditional ratemaking and regulatory oversight
of capacity acquisition and investment decisions.

Comment No. 2 - The natural gas utilities have provided no evidence that the
fundamental changes in rcgulatory policies and oversight that they have
proposed are needed or will provide benefits for ratepayers.
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Comment No. 3 - The gas utilities™ proposals would allow for only minor stakeholder
input or review of their gas capacity acquisition decisions.

Comment No. 4 - The Commission should not be rushed into approving by this summer
the fundamental changes in natural gas regulation that have been
proposed by the natural gas utilities.

Comment No. 5 - Portfolio Management is the appropriate approach for securing
adequate supplies of natural gas at reasonable rates.

Comment No. 6 - Commission oversight is critical to achicving the goals of porttolio
management.

Comment No. 7 - Conservation and renewable energy should be the cornerstone of
California’s plan for meeting future natural gas needs.

Comment No. 8 - The future demand for natural gas can be significantly reduced through
the Implementation of more extensive electric energy efficiency
programs and the Acceleration of the state’s Renewable Portfolio
Standard from 2017 to 2010.

Comment No. 9 — Future natural gas demand also can be reduced significantly by the
repowering or retirement of California’s aging power plants.

Comment No. 10 - There is a significant potential for reducing both core and non-core
natural gas demand.

Comment No. 11 - PG&E’s proposal that ratepayers continue to pay for existing facilities
that are used less due to the addition of new supply sources or system
capacity is contrary to established regulatory policy.

Methodology

Synapse has reviewed in detail the Commission’s OIR and the proposals submitted by the
natural gas utilities. Synapse also has reviewed the projections of future electricity and
natural gas supplies and demands prepared by the natural gas utilities and the CEC. In
addition, Synapse has reviewed the assessments, by the CEC and others, of the potential
for electricity and gas demand reductions through increased funding of efficiency
programs and acceleration of the state’s Renewable Portfolio Standard.

This Report also relies on the results of earlier Synapse work mcludm most particularly,
analyses of the bencfits of repowering older, inefficient power plants reviews of
electricity supplies and demands in the Desert Southwest and WECC?; modeling studics
of the interconnectced WECC system as part of the development of a plan for the
implementation of energy cfficiency and renewable resources in seven Interior West

! For example, see the testimony of David Schlissel in Cases 99-F-1627 and 00-F-1356 before the
New York State Board on Electric Generation Siting and the Environment.

[

For example, see the testimony of David Schlissel in Arizona Public Service Commission Dockets

Nos. E-01345A-01-0822 and E-01345A-03-0437.
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states’; and a study on the need for, the benefits of, and the development of portfolio
management strategies for procuring electricity resources.”

Comment No. 1: California’s natural gas utilities have requested
substantial and significant changes in traditional ratemaking and
regulatory oversight of capacity acquisition and investment decisions.

In their Phase 1 proposals the California Natural Gas Utilities have requested substantial
changes in the Commission’s established ratemaking practices and policies related to cost
recovery and the oversight of the natural gas capacity acquisition and investment

decisions.

PG&E

PG&F has proposed that all pipeline, storage and LNG contracts falling within a
Commisston-approved Capacity Commitment Range would be pre-approved for cost
recovery.” PG&E proposes to hold firm annual interstate and intrastate transportation
capacity between 1000 MDih/day and 1200 MDth/day.” During the summer months,
PG&E would hold between 750 and 850 MDth/day of intrastate capacity. PG&E also
would hold between 40 and 46 MMDth of storage capacity, which is higher than its
current storage inventory holding of 33.5 MMDth.

PG&E emphasizes that all commitments within this pre-approved Capacity Range would
be deemed reasonable and fully recoverable in rates for any of the following:

. Any existing interstate, intrastate, and storage capacity;

. Individual interstate, intrastate, storage capacity, and LNG supply contracts with
terms of three years or less;

. Individual interstate, intrastate, storage capacity, and LNG supply contracts with
terms of more than three years and quantities less than or equal to 100 MDth/day
or 3 MMDth of storage; and

. Interstate, intrastate, storage capacity, and LNG supply maintained by the exercise
of ROFR options (in response to other shippers® bids) or evergreen terms.”

For capacity commitments that fall outside of these terms, and for all capacity in excess
of PG&E"s current holdings that would be acquired initially to meet the standards

: A Balanced Energy Plan for the Interior West, forthcoming, prepared by Synapse, Western
Resources Advocales and Tellus tustitute for the Hewlett Foundation.

4 Porifolio Management: [ow to Procure Electricity Resources 1o Provide Reliable, Low-Cost, and

Efficient Electricity Services to Afl Retail Customers.” prepared for the Regulatory Assistance

Project and the Energy Foundation, October 2003.

Phase I Proposals and Data Response of Respondent Pacific Gas and Electric Company, dated

February 24, 2004, at page 10.

Tbid, at page S.

Ibid,, at page 12.
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established by the Commission, PG&E proposes to file an Expedited Capacity Advice
Letter after consultation with the ORA, TURN, and the Eneray Division.® PG&Es
proposed Expedited Capacity Advice Letter procedure would allow ten days for protests
and comments and three days for replies, and would seek Commission approval within 21
days of the filed date. However, PG&E does not specify the precise nature of this
~consultation with the ORA, TURN and the Energy Division” and whether it would
require approval from some or all of these organizations before it sought Commission
approval.

PG&E also proposes that utilities be deemed in compliance with the pre-approved
Capacity Range if the range is not exceeded for a cumulative period of six months in any
36-month period.” Consequently, under PG&E"s proposal. it could excecd the pre-
approved Capacity Range tor 29 months of any 36-month period and still be deemed to
be in compliance with the pre-approved Range.

In addition, PG&E proposes a policy change in that currently, PG&E requires interstate
pipelines and third-party storage providers to build their own facilities to PG&E’s system
and pay PG&E for its costs to build the interconnect and related system changes. This
policy would be changed so that PG&E would build the facilitics necessary to transport
the gas from the LNG facility (or another utility’s or pipeline’s facilities interconnected
to the LNG facility) to PG&E’s existing gas transmission and distribution network.'”

PG&E further proposes that if it needs to build new intrastate facilities to connect to a
new supply source, such as an LNG terminal, the certificate approval process must
guarantee recovery of all ot its reasonable costs.  This change would modify or eliminate
the requirement in Public Utilities Code Section 1005.5 that, for projects expected to
excecd $50 million in cost, the Commission must specify a maximum reasonable and
prudent cost for the tacility, subject to revision for reasonable additional costs.""

Finally, PG&E proposes that ratcpayers continue to pay the costs of any existing PG&E
transmission or storage facilities that arc being used less due to the addition of new
supply or capacity."

SoCalGas/SDG&E

SoCalGas and SDG&E have submitted capacity acquisition pre-approval proposals that
were in many ways similar to PG&E’s proposals.

SoCalGas proposcs hold firm interstate capacity within a Commission-approved
Transportation Capacity Commitment Range that averages between 80 percent and 110
percent of the forecasted core procurement porttolio’s average temperature year daily
demand during non-winter months and averages an amount between 90 percent and 120

1bid, at page 12.
Ibid. at page 11.
Ibid, at page 15.
Ihid, at page 106.

Ibid, at page ES-2.
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percent of this demand during the winter months."* After consultation with the ORA,
TURN, and the Energy Division, and with ORA’s approval, interstate capacity
commitments within this Commitment Range would be deemed reasonable and fully
recoverable in rates in the event that any one of the following criteria is satisfied:

. Interstate capacity contracts with terms of more than three years and quantities les
than or equal to 100 MMcf/d; or

. Interstate capacily contracts acquired by the exercise of ROFR options in
response to posted bids by other shippers.

Multiple contracts with substantially similar material terms (i.c., price, contract tcrm, and
receipt and delivery points) on one pipeline would be aggregated to determine
compliance with the limits of the Authorized Capacity Commitment process.'”!

Like PG&E, SoCalGas proposes an expedited Capacity Advice Letter approval process
for commitments outside the limits of the Authorized Capacity Commitment process.'5

SDG&E s proposal is almost exactly the same as that of SoCalGas. The only difference
is that SDG&E proposes that interstate capacity commitments be deemed reasonable and
tully recoverable in rates if any one of the following criteria is satisfied:

° fnterstate contracts with terms of three years or less;

. Interstate contracts with terms of more than three years and quantities less than or
cqual to 20 MMct/d; or

. Interstate capacity contracts acquired by the exercise of ROFR options in
response to posted bids by other shippers."”

As in SoCalGas’ proposal, multiple contracts with substantially simjlar material terms
(i.e., price, contract term, and receipt and delivery points) on one pipeline would be
aggregated to determine compliance with the limits of the Authorized Capacity
Commitment process.

In addition, SoCalGas and SDG&E also proposed that the Commission adopt a policy
that to the extent that the benefits to all utility customers of access to new gas supplies are
arcater than the cost to utility customers, the costs of expanding utility backbone facilities
nccessary to accommodate new gas supplies should be rolled-in to the utilities’ system
widc transportation rate. Below a certain cost threshold, it would be presumed that
benetits exceed costs.'” SoCalGas and SDG&E then proposed to roll-in new or expanded

Proposals of San Dicgo Gas & Electric Company and Southern California Gas Company, dated
February 24, 2004, at page 30.

Ibid, at page 31.

Ibid, at page 31.

Ibid, at page 43.
7 Ibid

RE L\ S 2%

at page 70.
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supply access infrastructure costs up to $100,000 per N"\’ILf/d of added supply capacity,
with a maximum cost tor all projects of $200 million."

SoCalGas and SDG&E also made a number of specific proposals concerning related to
. - ~ - . - q
Otay Mesa access and integration of their transmission systems.'

Comment No. 2: The natural gas utilities have provided no evidence that
the fundamental changes in regulatory policies and oversight that they
have proposed are needed or will provide benefits for ratepayers.

Apart from somc gencral, unsupported statements about the need to move quickly to
secure access to new gas and a few comments about the short amounts of time that
capacity release transactions are posted on a pipeline’s Electronic Bulletin Board, the gas
utilities® Phase | Proposals are devoid ot any concrete evidence about why the significant
changes they seck in Commission oversight of procurement decisions are needed or
would be expected to produce benetits for ratepayers.  There is no showing in any of the
Proposals that the utilities® past gas capacity acquisition efforts were hampered in any
way by the existing regulatory scheme. There also is no showing that future capacity
acquisitions would be more difficult or expensive due to the absence of pre-approval for
cost recovery or by a requirement to provide subsequent proof to the Commission that
such acquisitions were prudent under the circumstances.

SoCalGas and SDG&F did present the results of an analysis by the Cambridge Energy
Resource Associates (“CERA™) that they claim shows the potential magnitude of
commodity price reductions that are expected to result from access to LNG Supplies.:O At
Synapse’s request, RACE requested a copy of the CERA analysis, and the related
workpapers, in order to evaluate the study’s methodology, assumptions and conclusions.
Unfortunately, SoCalGas and SDG&E refused to provide copies of euther the requested
analysis or the rclated workpapers without a non-disclosure wreement *! Because such an
agreement could not be negotiated in the short time frame allowed for the preparation of
these comments, Synapse has not had any opportunity to asscss the rcasonableness of the
claims made by the companies concerning the CECRA report. 2

It is easy to sec why the gas utilities favor their proposals: apart from some unspecified
“consultation™ by TURN, there would not be any meaningful opportunity for
stakeholders other than the ORA and Commission staft to question the reasonableness of
their capacity acquisition decisions. At the same time, the gas utilities would not face

1bid, at page 70.

" Ibid. at pages 82 and following.

= Proposals of San Diego Gas & Electric Company and Southern California Gas C ompany, dated
February 24, 2004 at page 9.

- Responses of SoCalGas and SDG&E to Questions Nos. 4 and 11 of RACE"s First Data Request.

= SoCalGas and SDG&E also objected to another seven of the other fifteen questions contained in

RACE’s First Data Request to the companies. PG&E has to date failed to provide answers to any

of the questions snbmitted by RACE (o that company.
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Commission review of the prudence of capacity acquisition related costs or the prospect
of having some of those costs disallowed.

Some limited flexibility may be necessary to allow the gas utilities to react quickly to
opportunities in the short term gas markets. However, the number and scope of such
opportunities will be limited by the utilities” medium and long-term contracts.

Moreover, there will be many instances in which the utilities would not have to move
quickly to secure the new supplies or pipeline capacity. such as in the decisions to renew
existing contracts or to exercise RFOR or evergreen options. There is no need for the
utilities™ proposed pre-approval in such instances.

The Commission should not adopt the pre-approved process presented in the utilities’
Phase 1 Proposals unless the utilities can offer specific evidence that without the
requested pre-approval of capacity acquisitions they would be unable to secure adequate
gas supplies from existing and new sources. Even then, the Commission should limit the
pre-approval process to only those classes of capacity acquisilions or instances where
there is a demonstrated need for the gas utilities to take actions quickly and ratepayers
can be expected to benefit from the change.

The gas utilities need not fear subsequent Commission review of the prudence of their
capacity acquisition decisions if they are able to fully document the bases of those
decisions and can show that they were reasonable under the circomstances that existed at
the time they were entered into and that the company fully considered all reasonable
demand and supply options.

Comment No. 3: The gas utilities’ proposals would allow for only minor
stakeholder input or review of their gas capacity acquisition decisions.

The SoCalGas and PG&E Phase | Proposals commit the companies to “consult” with
TURN as part of their authorized capacity commitment processes.™ However, the exact
nature of this consultation is unspecified. Moreover, there is no commitment by the
utilities to tollow or even tully consider any of the concerns raised by or the
recommendations made by TURN. No other representatives of stakeholders, other than
the Commission’s Energy Division and ORA, would be consulted before the Companies
entered into the categories of commitments specified in each company’s proposal. The
SDG&E Phase 1 Proposal does not even include a commitment to consult with TURN or
any other stakeholder other than the ORA and the Energy Division.

The utilities® also propose an Expedited Capacity Advice Letter process in which the
acquisition of capacity outside of their pre-approved ranges would be reviewed by the
Commission. Although the specifics differ between the utility proposals, these Expedited
Capacity Advice Letters would be used in situations where the utilities were seeking to

= Phase I Proposals and D Response of Respondent Pacific Gas and Eleciric Company, dated
February 24, 2004, at page 11 and Proposals of San Diego Gas & Electric Company and Sonthern
California Gas Company, dated February 24, 2004, at page 26.
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obtain new capacity for lerms of longer than three years or beyond pre-approved
quantities.

As proposed, the Expedited Capacity Advice Letter process would allow interested
parties ten days to submit protests and comments and three days tor replies, and would
seek Commission approval within 21 days of the filed date. Consequently, there would
be no opportunity betore filing their protests and comments for interested stakeholders to
do any discovery to elicit information from the utility about the other supply and demand
alternatives that were available and considered. Nor would there be any hearings or
opportunity to cross-examine the utility’s claims. n this system, in order to provide
meaningful comments an proposed capacity acquisitions, interested stakeholders would
need significant budgets sufficient to maintain full-time monitoring of the gas supply and
demand sitvations and alternatives.

Comment No. 4: The Commission should not be rushed into approving by
this summer the fundamental changes in natural gas regulation that have
been proposed by the natural gas utilities.

The Commission’s Order instituting this ratemaking cxpressed concern that the Phasc 1
issues had to be resolved by this summer. Not surprisingly, the Phase 1 Proposals
submitted by the natural gas utilities echoed the sentiment that the Commission needed to
approve the requested changes in traditional ratemaking and oversight by this summer.
However, the proposals submitted by the utilities were devoid of any concrete evidence
showing that the Commission needed to decide these issues that quickly. Indeed, the
utilities” Phase ! proposals contained evidence which shows that the Commission need
not rush to judgment in this proceeding.

First, the only SDG&E pipeline contract that has an upcoming termination notice date
before the end of May 2005 is the relatively small Canadian Path contract with Trans-
Canada Nova Gas Limited which has a notice date of October 31, 2004. This contract
provides for 17,375 Mct/day of capacity.™

Second, SoCalGas has two substantial contracts with Transwestern which have RFOR
dates of November 1, 2004. However, SoCalGas already has stated its intention to
terminate or to negotiate reduced amounts of capacity on its contracts with Transwestern
or El Paso. Consequently, it is inconceivable that SoCalGas has not already been
evaluating possible alternative sources and developing plans to replace part or all of the
two contracts which have November [, 2004 RFOR dates.

Similarly. PG&E has three contracts with GTNC. TransCanada BC and TransCanada
NOVA which expire in late 2005 and have notice dates of October 31 and December 31,
2004. However, PG&L has expressed satisfaction with its existing natural gas supply
sources and pipeline contracts:

= Table Q4 of SDG&E"s Responses to CPUC Data Requests (R.04-01-025).
= Table Q4 of SoCalGas's Responses to CPUC Data Requests {R.04-01-025).
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One of the issues the Commission has asked the parties to address is
supply diversity. PG&E is currently exceptionally well-situated to
purchase natural gas from a variety of competing sources in Canada and
the 1).S. Southwest. PG&L’s pipeline capacity contracts arc structured to
afford PG&E the opportunity to purchase gas from these competing
sources. PG&E’s comments herein are intended to preserve and expand
upon this existing level of supply diversity.”

As with SoCalGas, it is inconceivable that PG&E has not already been evaluating
possible alternative sources and deciding whether to ferminate or replace some of the
pipeline capacity provided by these three contracts.

Consequently, the Commission certainly does not nced to make any decision in the Phase
1 proceeding belore late October 2004, it not later. Moreover, the Commission can use
the intervening seven months to examine the reasonableness of the plans that these three
companies have fur renewing, replacing or terminating their pipeline contracts within the
context of a proceeding allowing for hearings and public participation.

Comment No. 5: Portfolio Management is the appropriate approach for
securing adequate supplies of natural gas at reasonable rates.

The gas utilities say in their Phase 1 Proposals that it is important for them to obtain
natural gas from a variety of supply sources and under a blend ot short, medium and
long-term contracts. We agree. Developing an optimal resource mix is essential for
ensuring that there will be adequate supphies of natural gas to meet the demands of core
and non-core customers and electric generators at reasonable rates and with minimal
environmental impact.

Such an optimal mix should include demand side options and obtaining gas from
diversitied supply sources, under contracts of varying lengths and with some reliance on
spot markets. Indecd, as California’s Energy Action Plan recognizes, the implementation
of cost-eftective energy etficiency measures must be the first step in developing the
optimal mix of resources. An optimal resource mix also can include financial and
physical hedges.

However, the gas utilities have provided no evidence that they have carried out an
integrated resource process to determine the appropriate mix of supply sources and
contract terms. Until they provide such evidence, the Commission should withhold pre-
adoption ot any proccss that provides for any pre-approval of any resource acquisitions.
Pre-approval of resources with some assurance of cost recovery should be used with great
caution, and only if certain critical conditions are met. It is essential that pre-approval
only be applied to resource portfolios that were developed with proper portfolio
management techniques, with meaningful and substantial input from key stakcholders,
and with proper oversight from regulators.

= Phase I Proposals and Data Response of Respondeni Pacific Gas and Electric Company. dated
February 24, 2004 al page 3.
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Morcover, there should be no guarantees of full rate recovery of gas utility capacity
acquisitions or related investments in the absence of a showing that the utility explored
and considered all reasonable supply and demand side alternatives, including energy
efficiency and the use of renewable energy sources, a showing that the utility used a
methodology that recognizes both the economic and environmental benefits and costs of
such alternatives, and a showing that the proposed new resources are absolutely cssential
for rchiable service and clearly and materially superior on a societal least cost basis. Such
evaluation and comparisen should take into account the economic benefit reduced
consumption provides by reducing the market power of gas and electricity suppliers,
tempering volatility of gas and electric market prices, and reducing clearing prices in gas
and electric markets, especiafly at times of highest prices.

Comment No. 6: Commission oversight is critical to achieving the goals of
portfolio management

The Commission must maintain an active oversight role if it is to be assured that the
natural gas utilities are pursuing an optimal mix of both supply and demand resources.
The Commission cannot merely adopt a pre-approval process that, in essence, delegates
both the oversight role and the determination of the appropriate resource mix to be
pursued to the gas utilities themselves, with some involvement by the ORA, the Energy
Division, and, in some instances, TURN.

Instead, the Commission must be actively involved in the development and
implementation of the resource mix to be pursued by the utility:

. To ensure that there gas utilities have adequate funding for energy efficiency
activities and that those activities are prudently designed and implemented.

) To assure that there is broad stakcholder input in the process. One of the more
challenging aspects of porttolio management is in the balancing of the many
difterent criteria for selecting the optimal resource portfolio. This balancing often
involves trade-ofts that affect different stakeholders differently. In order to ensure
proper balancing of different interests, it is essential to allow the various
stakeholders to provide input into the portfolio management process.

In addition, there must be periodic regulatory review of the portfolio management
process. Successful portfolio management requires regulatory gunidance and oversight on
an on-going basis. This requires that regulators periodically review and assess the
decisions and the actions of the portfolio managers. The utilities should have no reason to
fear such periodic ex post reviews if they have adequately documented their capacity
acquisition and investment decisions and the utilities” actions can be shown to have
provided benetits to ratepayers and society that exceed their costs. Even in pre-approval
rezimes, the implementation of the process must still be monitored by the Commission, if
only to identify needed changes in policy.

Consequently, the Commission should implement a periodic gas integrated resource
process with the goal of assisting the utifities in developing optimal mixes of supply and
demand resources. instead ot adopting the pre-approval processes proposed by the gas
utilities. The utilities would have some flexibility in implementing the resulting resources
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plans and there could, in certain circumstances, be limited pre-approval of a range of
short-term capacity acquisitions. This could encourage the gas utilitics to take advantage
of acquiring capacity resources in those situations in which quick action is required.

This periodic gas integrated resource process could be coordinated with the Gas Reports
filed by the utilities every few years and the periodic gas infrastructure reviews.

Comment No. 7: Conservation and renewable energy should be the
cornerstone of California’s plan for meeting future natural gas needs.

The State’s Energy Action Plan was adopted last May by the CPUC, the California
Energy Commission and the California Power Authority with the overall goal of ensuring
that adequate, reliable, and reasonably priced electricity and natural gas supplies are
achieved and provided through policies, strategies and acttons that are cost-effective and
environmentally sound for California’s consumers and taxpayers.”’

The Energy Action Plan envisions a loading order of resources in which the first priority
is given to optimizing strategies for energy conservation and efficiency. However, the
OIR and Phase [ proposals focus exclusively on actions to increase supplies rather than
incorporating those actions into an integrated plan that first reduces the state’s demand
for natural gas. This emphasis on supply side solutions is significant because it could
cause the Commission to lose sight of the ways in which the demand tor natural gas, and,
hence, the supplies that are needed in future years, can be dramatically reduced.

Assessments by the Calitornia Energy Commission and other responsible organizations
have identified a number of policies, strategies and actions that the Commission should
require be implemented betore it grants the fundamental changes in traditional regulatory
oversight of natural gas capacity acquisition and investments decisions that the natural
aas utilities are requesting in their Phase 1 Proposals. These policies, strategies and
actions are discussed in the various assessments cited in Comment Number 8 and
Comment Number 10 in this Report.

Comment No. 8: The demand for natural gas can be significantly reduced
through the implementation of more extensive electric energy efficiency
programs and the acceleration of the state’s Renewable Portfolio Standard

from 2017 to 2010.

Electric generation currently represents about 37 percent of the natural gas consumed in
California each year. The Staff of the California Energy Commission has estimated that
the gas demand for electricity will grow from 0.80 Tcfin 2003 to 0.93 Tefin 2013, an
annual growth of .5 percent per vear.”® However, analyses by the Energy Commission
Staft show that this growth can be reduced or even reversed if achievable electric energy
efticiency goals are adopted and met and the achievement of the 20 percent goal for the

- Energy Action Plan Legistative Report, dated January 5. 2004,

= Natural Gas Market Assessment, California Energy Commission StalT Paper, August, 2003, at
page 14.
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state’s renewable energy portfolio standard is accelerated to 2010 from the current goal
of 2017.

Figure 17
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For example, the Energy Comimission staff has recommended that the CPUC and the
CEC set energy efficiency savings goals for the efficiency programs funded by the public
goods charges and supplemental procurement programs. These goals are 7,000 GWh per
year of savings from all energy efficiency programs by 2006, 13,000 GWh by 2008, and
30,000 GWh by 2013.%

- Public Interest Energy Sirategies Repori. California Energy Commission Report, December 2003,
at page 11,
0 Proposed Energy Savings Goals for Energy Efficiency Pragrams in California, California Energy

Commission Staff Report, dated October 27, 2003, at page 1.
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Figure 2°'
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Meeting these goals would provide an additional 20,000 GWh of savings by 2013 (over
the Energy Commission’s base case lorecasts) and would be equivalent to roughly 50
percent of the projected increase in electricity usage in the state over the next decade. 3

A 2002 study on “California’s Secret Energy Surplus, the Potential for Energy
Efficicncy.” simifarly concluded that over the next decade there is a significant remaining
achicvable and cost-effective potential for energy-efficiency savings in California,

beyond the Business-as-Usual savmos that are likely to occur under continuation of
current public goods funding levels.”> However, this study found that even higher levels
of potential savings from energy cfficiency than the CEC staff has recommended. In fact,
Xenergy concluded that 40,146 GWh of electricity could be saved each year by 2011
through the implementation technically achievable and economic measures.” * This would
be more than 10,000 GWh above the goals proposed by the Energy Commission Staff.

Additional cnergy also will be saved over the next decade as a result of the recently
adopted 2005 building standards. These standards provide a 10 percent improvement
over the 2001 standard and include efficiency requircments for outdoor lighting, a first in
the nation according to the January 2004 Energy Action Plan Legislative Report. These
standards apply to all new construction and some commercial and residential remodels.

B Figure 7 in Proposed Fnergy Savings Goals for Energy Efficiency Programs in California,
California Energy Commission Staff Report, dated October 27, 2003, at page 27.

" The Energy Commission staff also found that additional savings could be achieved through
improved building and appliance standards. Ibid, at footnote no. | on page 1.

A California’s Secret Energy Surplus. the Potential for Energy Efficiency, Xenergy, Fnc . September
2002, at page 4-1

Ibid, at page 3-3.

34
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They are expected to produce annual electricity savings of 1,800 MW and 4,750 GWh by
2016.”

Tmproved appliance standards also are expected to provide significant savings but these
savings have not been quantified.

The Energy Commission Staff also has concluded that the remaining incremental system
GWh needs in 2013, over the base demand in 2003, could bc met through aggressive
pursuit of the states Renewable Portfolio Standard for rencwable generation plants*® For
example, a Renewable Resources Development Report prepared by the CEC Staff found
that accelerating the state’s RPS to 20% by 2010 could produce 55,170 GWh of
clectricity from renewable energy sources by 2010.°7

Figure 3%°
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The Renewable Resources Development Report found that there are plenty of renewable
energy resources in California to meet the current Renewable Portfolio Standard and the

» Energy AAction Plan Legislative Report, dated January 5, 2004, at page 1.

3 Proposed Encrgy Savings Gouls for Energy Efficiency Programs in California, California Energy
Commission Staff Report, dated October 27, 2003 .at page 32.

o Rencwahle Resources Development Repori, | a Presentation by Ann Peterson, Project Manager, at
the California Energy Commission Business Meeting, November 19, 2003,

38 Reneyable Resources Development Report, a Presentation by Ann Peterson, Project Manager, at

the California Energy Commission Business Meeting, November 19, 2003.
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accelerated Renewable Portfolio Standard.® Tt also found that there are significant
untapped renewable resources both in California and the other WECC states.

The November 2003 CEC Renewable Resources Development Report also emphasized
that accelerating California’s RPS was part ot the integrated strategy identified in the
state’s Energy Action Plan to maintain fuel diversity in electric generation by:

. Reducing demand for electricity, especially during peak hours
. Accelerating development of renewable energy
. Replacing/repowering inefficient gas-fired generation.

Achieving the energy efficiency goals rccommended by the Energy Commission staff
and accelerating the RPS to 2010 could reduce electric energy usage in California in 2013
by an additional 23,000 GWh over base case Energy Commission Staff forecasts. This
would reflect an additional 20,000 GWh of savings from increased energy efficiency
program expenditures,™ 3,000 to 4,000 GWh of additional savings from the 2005
building standards, and 1,000 to 2,000 GWh from the acceleration of the state’s
Renewable Portfolio Standard to 2010. Achieving these goals also would reduce the

amount of natural gas used to generate clectricity by approximately 155 Bef per year.“

Some of this reduced gas usage would occur at power plants outside California, but it is
not possible to determine how much without running a simulation of the integrated
WECC system. But if even only half of the savings were to be from the displacement of
generation at plants in California, the achievement of these savings would offset a
significant portion of the 130 Bcef that the Energy Commission Staff has assumed the
annual patural gas demand for electric generation will grow between 2003 and 2013. In
addition, reduced natural gas use at power plants in other WECC states, due to energy
efficiency programs in California and in-state generation by renewable sources, also
would free up additional natural gas supplies that could be available for other uses in
California.

Comment No. 9: Future natural gas demand also can be reduced
significantly by the repowering or retirement of California’s aging power

plants.

There are approximately 16,600 MW of generating capacity at older natural-gas fired
. . N . - 2 .
steam generating plants in Cahforn!a.d' These units are generally more than 30 to 40

ibid.

" Proposed Energy Savings Goals for Energy Efficiency Programs in California, California Energy
Commission Staff Report, dated October 27, 2003 ,at page 35.

4 This estimate makes the conservative assumption that only 90 percent of the electricity that would

be displaced by the increased energy efficiency and renewable energy output would have been
generated at natural gas-fired plants. Synapse modeling and estimates from the California Energy
Commission suggest that this figure might be between 95 and 100 percent.

+ Aging Natmral Gas Power Plants in California, California Energy Commission Staff Paper, July
2003.
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years old, having been built in the 1950s, 1960s or early 1970s. All of these units have
heat rateq 0f 9,000 BTU/KWh or higher. Most have heat rates above 10,000 BTU/KWh.

Thuse older, inefficient plants generated 60, 961 190 MWh of electricity in 200[ and
consumed approximately 593,420 Mcf of natural gas. As shown in Table | below,
repowering just the older non-peaking plants in California with newer, combined cycle
technology, with heat rates of approximately 7,000 BTU/KWh would save approximately
I 74 Bef of natural gas each year. Retiring these aging power plants and replacing their
generation with production by newer facilities at more remote sites would save slightly
less natural gas due to transmission line losses.

Table 1

Potential Gas Savings from Repowering Aging Power Plants
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These aging power plants probably can be expected to gencrate less electricity in the
future than they did in 2001 as a result of expanded energy efficiency programs and
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increased output from rcnewable energy sources and new more-cfficient gas-fired units.
In addition, some generation from more efficient gas-fired units located outside
California also can probably be expected to displace some of the electricity that would
otherwise be generated by these aging plants. However, some of the aging units in
California are located within transmission constrained arcas and. depending on
transmission system improvements, can be expected to continue to generate significant
amounts of electricity. Consequently, repowering/replacement of aging facilities remains
a strategy that has the potential to save significant amounts of natural gas.

There also are other significant benefits from the repowering of aging power plants such
as reduced fuel and operating costs and lower NO, cmissions. Water usage also would be
dramatically reduced if the repowering is accompanying by conversion from a once-
through to a closed-cycle cooling system.

Comment No. 10: There is a significant potential for reducing both core
and non-core natural gas demand.

The Calitornia Energy Commission’s Demand Analysis Oftice forecasts that the core
natural gas demand will incrcase trom 0.66 Tef to 0.73 Tcf between 2003 and 2013,
yielding an annual growth rate of 0.9 percent.** Non-core natural gas demand is expected
to increase trom 0.74 Tcfto 0.77 Tef during the same period, which is an annual growth
rate ofonly 0.4 percent.44

Viewed in terms of end-use consumption by different classes of customers, these
forecasts reflect that the residential and commercial sectors’ demand for natural gas is
expected to grow at approximately one per cent per year.*” The industrial demand growth
is expected to be essentially flat, growing at 0.1 percent per year.

These forecasts assume that the 2003 levels of funding for utility energy efficiency
programs will continue through 2011.*" However. there appears to be widespread
agreement among groups as diverse as Sempra Energy, the National Petroleum Council,
the American Council for an Energy-Efficient Economy (“ACEEE™), and the Center for
Encrgy Efficiency and Renewable Technologies that increased spending on efficiency
programs can lead to significant reductions in natural gas demands.

b Natural Gas Marker Assessment, California Energy Commission Staff Paper, August, 2003, at
page 14.

" Ibid.

15 . . . .. 5

’ Narral Gas Alarket Assessment. California Energy Commission Staff Paper, August, 2003, at
page ii.

i Namral Gas Market Assessment, California Energy Commission StafT Paper, August, 2003, at
page 14.
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For example, the National Petroleum Council has concluded that ““greater energy
efficiency and conservation are vital near -term and long-term mechanisms for moderating

price levels and reducing volatility.”

A recent study by ACEEE has estimated that energy efficiency and conservation
programs could redme the residential and commercial use of natural gas in California by
48 perc cent by 2008.* Industrial use of natural gas could be reduced by 5.2 percent by
2008."” Achieving these reductions would save approximately 70 Bef per year in total
core and non-core demand in 2008 and 73 Bet'in 2013,

Unfortunately, there do not appear to be any comprehensive Calitfornia-specific studies of
the potential for reducing natural gas demand through efficiency programs. Nevertheless,
California’s gas utilitics have themselves emphasized the potential savings from energy
elficiency programs. For example, SoCalGas and SDG&E, have recently reported that:

. The current SoCalGas energy efficiency programs have been very effective,
consistently exceeded goals and averaging over 1 Bef per year in reductions.

. SoCalGas’'s core gas sales per capita decreased from about 193 therms in 1994 1o
approximately 175 therms in 2001.

. Customer response indicates that the demand for natural gas programs continues
to exceed the current funding levels, which have remained constant for the past
five years.

. Encray etficiency npnons are more cost effective because of higher gas

commodi [y O§[§

w3l

PG&E has similarly reported that the potential for saving natural gas “remains high.
In fact, according to PG&E, almost 250 million therms (i.e.. approxlmate]y 25 Bef) of
natural gas could gotentially be saved by increased energy efficiency programs in the
residential sector.” Onc hundred and ninety three million therms of natural gas
(approximately 19 Bcf) could potennally be saved by increased energy efficiency
programs in the commercial sector.” Approximately 200 million therms of natural gas

¥ Batancing Natwral Gas Policy — Fueling the Demands of a Growing Economy, Volume |,

Swummeny of Comments and Recommendations, A Report of the National Petroleum Council,

September 25, 2003, at page 2.

" Natural Gas Price Effects of Energy Efficiency and Renewable Encrgy Practices and Policies,

ACEEE, December 2003, at page 17.

Tbid, at page 22.

s Demand Reduction, a presentation by Geoffrey Ayres. Director Commercial/Industrial Markets,
SoCalGas, SDG&E, as part of Panel 1. A. - Demand Reduction at the December 9 and 10, 2003
Natural Gas Workshop.

s Demand Reduction Efforts, a presentation by Dave Hickiman, PG&E Manager, Customer Energy
Management, as part of Panel 1. A. - Demand Reduction at the December 9 and 10, 2003 Natural
Gas Workshop.
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(i.e.. 20 Bef) could be saved in the residential and commercial sectors by just a doubling
of'the low energy efficiency ﬁmding;Le'vels of the mid-1990s.

The recently adopted 2005 building standards are expected to save 88 million therms

(approximately 8 to 9 Bcf) of natural gas per year by 2016.

Unfortunately, as shown in the following chart from the California Energy Commission,
spending on gas efficiency programs has been dramatically reduced since the early

1990s.

Figure 47
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[t appears clear that increased spending on energy efficiency prograns has the potential
to offset much, if not all, of the projected growth in core and non-core natural gas
consumption. The Commission should adopt policies to spur the development and
effective implementation of these programs.

By way of contrast, SDG&E and SoCalGas have assumed only relatively minor
reductions in natural gas consumption in the forecasts that they have provided in response
to Question [ in OIR R.04-01-025. SDG&E assumed that for the period 2004-2006, the
impact of energy cfficiency programs would be a reduction in residential gas
consumption of roughly 1.8 million therms. For the period 2007-2016, there was an
assumed additional reduction of roughly 2.3 million therms.*® These appear to be
reductions of less than onc percent of SDG&E’s projected average year core gas demand
in 2006 and 2016. These reductions are cven smaller percentages of the utility's
projected 2006 and 2016 core demands in the colder than average year scenarios.

b Lnergy dction Plan Legislarive Report, dated January 5, 2004, at page 1.
= Public Interest Energy Strategies Report, California Energy Commission, December 2003, at page
37.

i SDG&E response to Question | in RACEs First Data Request.
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In its response to Question | in OIR R.04-01-025, SoCalGas assumed reductions in core
residential, commercial and industrial natural gas consumption of 2.244 Bet'in 2006 and
2.153 Befin 2016.°7 These also appear to be reductions of less than one percent of
SoCalGas’s projected average year core gas demand in 2006 and 2016. As with SDG&E.
these reductions arc cven smaller percentages of SoCalGas's projected 2006 and 2016
core demands in the colder than average year scenarios.

Comment No. 11: PG&E’s proposal that ratepayers continue to pay for
existing facilities that are used less due to the addition of new supply
sources or system capacity is contrary to established regulatory policy.

PG&E has proposed that it “not be penalized™ if the addition of new supply or cqpacity
results in some existing PG&E transmission or storage capacity being used less.™
However, used and useful disallowances are a long standing traditional rate making
principle. If the new supply or capacity results in lower cost service, but idles some
existing capacity on a permanent basis, there should be some risk to the utility. Itis
established utility law that rates should provide an opportunity (not a guarantee) for a
utility to earn a reasonable return on its investments, but only those investments used and
usetul for the provision of utility service. Where a resource is obsolete and not used and
useful, the resource is, in general, removed from rate base (along with any corresponding
reduction in the reserve for depreciation) and from current expenses.

If changing market circumstances that could not have been foreseen lead to the resource
becoming not used and useful, despite prudent and economical management, a sharing of
the costs that are not used and useful may be considered. One common way to do this,
when sharing is deemed appropriate, is to allow recovery of the remaining investments
over a reasonable period. say ten years, but without any return on the unamortized
halance. At normal rates ot return, this amounts to approximately a 50-50 sharing of the
remaining investment in present value terms.

¥ SoCalGas response to Question | in RACE’s First Data Request.

58 Phase I Proposals and Data Response of Respondent Pacific Gas and Eleciric Company, dated
February 24, 2004, at page 17.
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Thomas O. Spicer, 111, PhD, PE
Consulting Chemical Engineer
3335 Kendall Drive
Fayetteville, AR 72704

18 December 2004
Ms. Alicia [. Finigan
Environmental Defense Center

006 Garden Street
Santa Barbara, California 93110

RE: Review of Dratt Environmental Impact Statement/Environmental Impact Report
(EIS/EIR) for Cabrillo Port Liquefied Natural Gas (LNG) Deepwater Port (DWP)

Dear Ms. Finigan:

Per our agreement, | have reviewed the above captioned report particularly Section 4.2
Public Safety: Hazards and Risk Analysis and its discussion of thermal radiation and vapor
dispersion hazards. This scction summarizes assessment of the worsi-case consequences
associated with the proposed project and identifies objectives of the assessment process as
(quoting from the report page 4.2-1):

. identify and evaluate potential hazards;

. define scenarios to bracket the range of potential accidents (resulting either from
operations or terrorist attacks);

. use state of the art computer models to detine the consequences tor each scenario
(including the worst-case scenario);

. compare the results to existing satety thresholds and other criteria; and

- make the results available to decision makers and the public, while also ensuring

that release of relevant information does not in turn create a security threat.

This process has been conducted on the basis of an Independent Risk Assessment involving a
team of experts commissioned to prepare a site-specific evaluation of the project. The Draft
FIS/EIR summarizes the results of the Tndependent Risk Assessment but concludes that it
contains sensitive security information which cannot be made available to the general public.

The Dratt EIS/EIR bases its evaluation of the thermal and vapor dispersion hazards on
severaf assumptions summarized in the report (page 4.2-10) including:

. High natural gas methane content.
. Wind profile is based on atmospheric stability class D.
. Wind speed at 33 feet (10 m) height above sea level is 13.4 mph (6 m/s)

. LNG is released instantaneously.
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. Once spilled onto water, the LNG pool does not begin to evaporate ““until the pool
formed by a relcasc has dispersed to a considerable distance. This assumption,
coupled with the wind profile and speeds, is used to producc a conservative
estimate (larger distance downwind potentially impacted by the release, which
would be expected during a marine inversion) for horizontal dispersion of the
LNG and the resulting natural gas cloud.™ (page 4.2-6)

. Each FSRU Moss storage tank contains 24 million gallons (91,000 m*) of LNG.

Other assumptions would have been made as part of the assessment process, but such
assumptions arc apparcutly available only in the Independent Risk Assessment (such as the
ambient humidity). In addition to thesc assumptions, the Draft EIS/EIR indicates the use of the
Fire Dynamics Simulator (FDS) for the consequence cstimates. Finally, the Draft EIS/ETR
assigns a thermal radiation level (12.5 kW/m®) and a natural gas vapor concentration level (equal
to the tower (Tammable limit, LFL, for methane of 5%). In assessing the thermal radiation
hazard, the Dratt EIS/EIR seems to assume that an ignition source will become available only
after the natural gas cloud has reached its maximum extent to the 3% level. From this analysis,
the Draft ETS/EIR reports distances for three cases:

. Worst-Case Credible Release #1 (WC #1). Release of 50,000 m* LNG (one-half
of one tull tank) though a wall surface opening ot 12.5%. The hazard distance
was reported to be 2.0 km.

. Worst-Case Credible Release #2 (WC #2). Release of 100,000 m* LNG (one full
tank) though a wall surface opening of 20 m*. The hazard distance was reported

to be 1.8 km.
. Terrorist Attack A (TA-A). Release of 300,000 m* LNG (three full tanks)
instantaneously. The hazard distance was reported to be 2.6 km.

For all of these scenarios, the report indicates that the distances exceed the 500 m safcty zone but
are less than the Applicant’s proposed 2 NM (3.7 km) designated Area to be Avoided.

There are several aspects of the analysis in the Draft EIS/EIR that may work to
signiificantly underestimate these hazard distances.

The analysis in the Draft EIS/EIR is based on a computer model which has not been
verified or validated for this application. Although the Fire Dynamics Simulator (FDS) is a
sophisticated computer model which has been studied with regard to simulation of fires, its
stated intended purposes include:

. Low speed transport ot heat and combustion preducts from fire
. radiative and convective heat transter between the gas and solid surfaces
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. Pyrolysis

. Flame spread and fire growth

. Sprinkler and heat detector activation

. Sprinkler sprays and suppression by water

from page 6 of “Fire Dynamics Simulator (Version 4) Technical Reference Guide,” NIST
Special Publication 1018, Kevin McGrattan, editor. Specifically, FDS has not been verificd for
the purpose of predicting the dispersion of LNG vapor. It is well established that denser-than-air
gases such as LNG vapor behave according to different physical rules than are used in FDS.
Furthermore, FDS has not been validated against the extensive available data pertaining to the
dispersion ot denser-than-air contaminants such as LNG vapor.

The assumptions used to model the consequences in the Draft EIS/EIR are not
cooservative as presumed in the report. Although the Draft EIS/EIR reassures the reader that
the assumptions made in the hazard assessment are conservative, there is no documentation of
this assertion. Furthermore, whether some of the assumptions are conservative or nol may be
based on the choice of the FDS to model the LNG vapor dispersion. Based on my experience,
the following assumptions are questionable:

. Wind speed and atmospheric stability of 6 m/s and D stability give longer
downwind distances that 2 m/s and F stahility. This assertion would not be valid
for models specified in federal regulations for determination of the vapor
dispersion hazards of LNG.

. [.NG does not evaporate as it spreads. In addition to this assumption being vague,
it is physically impossible, computationally unnecessary, and very questionable as
to whether it is even conservative in the sense used in the report.

In addition to these assumptions about the model inputs, the Draft EIS/EIR makes assumptions
about the criteria used to determine the hazard distance which are inconsistent with other
standards and regulations. The Executive Summary lists 49 CFR 193 as part of the “Key
Elements and Thresholds™ used in preparation of the report {page £S-15) and states that 49 CFR
193 “mandates compliance with American National Standards Institute/National Fire Protection
Association {ANSI/NFPA) 59A, Standard for the Production. Storage, and Handling of
Tiquetied Natural Gas (LNG).” For on-shore facilities, 49 CFR 193 and NFPA 59A require the
determination of exclusion zones for thermal hazard distances be based on thermal radiation
fevels of S KW/m?®. In a report prepared for the Federal Encergy Regulatory Commission (FERC),
ABS Consulting reports that the thermal radiation level of 3 KW/m? would be expected to
produce second degree burns atter 30 s exposure and third-degree burns (1% fatality) aftes 50 s

_exposure. For on-shore facilities, 49 CFR 193 and NFPA 59A also require the determination of

exclusion zones tor vapor hazard distances be based in LNG vapor concentrations of 2.5%
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(LFL). Since the Draft EIS/EIR uses higher thermal radiation and concentration levels to
determine the hazards, its consequence assessments are not conservative.

More appropriate models are available to predict the thermal and vapor cloud
hazards than were used in the Draft EIS/EIR. There are models available which take into
account the appropriate physical principles that govern the dispersion of denser-than-air gases
such as LNG vapor and arc referenced in 49 CFR 193 and NFPA 59A. Such modeling questions
have been recently revisited by FERC. Under contract number FERC (4C40196, ABS
Consulting summarized methods tor determining thermal radiation and vapor dispersion hazards
for ILNG spitls on water. The pertinent reports from this work are “Consequence Assessment
Methods for Incidents Involving Releases from Liquefied Natural Gas Carriers” (dated 13 May
2004) and ~“Notice of Availability of Detailed Computations for the Consequence Assessment
Methods for Incidents Involving Releases from Liquefied Natural Gas Carriers™ (dated 29 June
2004) as part of FERC Docket No. AD-04-6-0000. Notwithstanding my concerns about the
validity of the meteorological conditions of 6 m/s and D stability as representing the worst case
conditions, [ prepared estimates of the two worst case scenarios using the methods prescribed by
the FERC report as summarized in the Table below (using the 6 m/s wind speed and I stability).

Waorst-Case Credible Releases
Hazard Distances from FSRU

Case | Case 2
Thermal radiation hazard distance 23 km 2.6 km
Vapor dispersion hazard distance 9.4 km 11.9 km

Thesc hazard distances exceed the 300 m safety zone radius around the FSRU as well as the
Applicant’s proposed Arca to be Avoided ot 2 NM (3.7 km). 1 did not make calculations for
scenario TA-A because 1 do not believe that the instantaneous release of the contents of all three
tanks while fully loaded is a credible event (also the position stated in the Draft EIS/EIR.
However, [ do believe that the instantancous release of the contents of two tanks while fully
loaded should be considered. Such a scenario could occur because of a fire from either of the
worst case scenarios discussed in the Draft EIS/EIR. If such a fire were to occur and not be
controlled, the fire could compromise the insulation systems on the remaining two tanks thereby
threatening their integrity. Such a potential hazard does not seem to be addressed in the Draft
ETS/ETR.
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In summary, the Draft EIS/EIR was prepared to address the objectives quoted at the
beginning of this letter. I believe the report fails to meet the stated objectives in several very
important ways with regard to thermal radiation and vapor dispersion hazards. -

Sincerely,

.——'75 ; .

Thomas Q. Spicer, III, PhD, PE
Consulting Chemical Engineer
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Approach for LNG Vapor Dispersion Prediction,” Gas Research Institute Report, 1991.
Havens, J.A., and T.0. Spicer, “Evaluation of Wind Tunnel Simulation and Complex
Mathematical Simulation of LNG Vapor Dispersion,” Gas Research Institute Topical
Report, 1992,

Havens, J.A., and T.O. Spicer, “Prediction of LNG Vaper Dispersion with the FEM3A
Model for Comparison with Mercure Model Predictions,” Gas Research Institute
Topical Report, 1992,

Havens, 1., and T.O. Spicer, “A Comparison/Evaluation of DEGADIS and NOAA-
DEGADIS,” Report to Environmental Protection Agency, 1992,

Spicer, T.0., “Application of DLGADIS to Example Chemical Release Scenarios,”
Report to Environmental Protection Agency. 1992,

Spicer. T.O., "Screening Methods for Consequence Analyses: Release Rate and
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Dispersion Estimates for Denser-than-Air Gases and Aerosols,” Report to
Environmental Protection Agency, 1993.

Havens, J.. T.O. Spicer, and H. Walker, “Regulatory Application of Wind Tunnel
Models and Complex Mathematical Models for Simulating Atmospheric Dispersion of
LNG Vapor,” Gas Research Institute Topical Report, 1994,

FHlavens | 1., and T.O. Spicer, “LLNG Vapor Dispersion Case Analyses for the ENAGAS
Company.” Gas Research Institute Topical Repert, 1994,

Iavens, LA, and T.O. Spicer, “Mathematical Modeling of Water Spray Curtain
Mitigation of Accidental Hydrogen Fluoride Releases,” Allied Signal Report, 1995.
Havens, 1., H. Walker, and T. Spicer, “Characterization of the LGFSTF Wind Tunnel in
Preparation for the DOE/EPA I1azardous Chemical Cvaporation Rate Experiments,”
U.S. DOE/EPA Chemical Hazards of Atmospheric Releases Research (CHARR)
Program Report, March 1995.

favens, J., T.O. Spicer, and H. Walker, “Evaluation of Mitigation Methods for
Accidental LNG Releases: Volume 1/5--Wind Tunnel Experiments and Mathematical
Model Simulations to Study Dispersion of a Vapor Cloud Formed following LNG
Spiltage into a Diked Area Surrounding a Storage Tank.” Topical Report for Gas
Rescarch Institute, November 1996.

[Tavens, I, T.O. Spicer, and H. Walker, “Evaluation of Mitigation Methods for
Accidental [.LNG Releases: Volume 2/5--Wind Tunnel Experiments and Mathematical
Model Simulations 1o Study Heat Transfer from a Flat Surface to a Cold Nitrogen Cloud
in a Simulated Atmospheric Boundary Layer.” Topical Report for Gas Research
Institute, November 1996.

Havens, J., T.O. Spicer, and H. Walker, “Evaluation of Mitigation Methods for
Accidental LNG Releases: Volume 3/5--Wind Tunnel Experiments for Mitsubishi
Heavy Industries. Ltd..” Topical Report for Gas Rescarch Institute, November 1996,
Havens. )., T.O. Spicer, and H. Walker, “Evaluation of Mitigation Methods for
Accidental LNG Releases: Volume 4/5--Wind Tunnel Experiments for Osaka Gas
Company,” Topical Report for Gas Research Institule, November 1996,

Spicer, T.0., ). Havens, and H. Walker, “Evaluation of Mitigation Methods for -
Accidental LNG Releases: Volume 5/5--Using FEM3A for LNG Accident Consequence
Analysis,” Topical Report for Gas Research Institute, February 1997.

Spicer, T., “Atmospheric Dispersion Predictions in Support of the DOE HSC Project
Iazards Assessment for the Chlorine Institute Rail Car Transfer Project,” U.S.
Department of Energy HAZMAT Spill Center, July 2000.

Spicer, T.. “Atmospheric Dispersion Predictions in Support of the DOE HSC Project
Hazards Assessment for Atomized Releases of Methyl Salicylate and Ammonia,™ U.S.
Department of Energy HAZMAT Spill Center, February 2001,

Spicer, T.. “Model for Estimating Fire Hazard during a Terrorist Attack from a LNG
Tanker,” National Oceanic and Atmospheric Administration, Hazardous Malerials

Response Division, October 2001.
Spicer. T., “Atmospheric Dispersion Predictions in Support of the DOE HSC Project
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Hazards Assessment for Explosive Releases of Phosgene,” LS. Department of Energy
HAZMAT Spill Center, May 2002, '

Invited Lectures and Presentations

Lo

6.

Mathematical Modeling and Experimental ITnvestigation of Heavier-than-Air Gas
Dispersion in the Atmosphere, Oklahoma State University, Stillwater, OK, April 1985.
Dispersion Modeling Workshop, Dow Chemical Company, Freeport, TX, March 1987.
Fundamentals of Denser-than-Air Gas Dispersion. EPA Modeling Workshop for Toxic
Air Contaminants, Kansas City, Mo, June 1988; San Francisco, CA, October 1988.
Model Evaluation Workshop, International Conference and Workshop on Modeling and
Miticating the Consequences of Accidental Releases of Hazardous Materials, New
Orleans, May 1991,

Application of the DEGADIS Dispersion Model to Accidental Releases of Hazardous
Chemicals, Los Angeles City Fire Department, Los Angeles, CA, August 1993.
Boiling and Spreading of LNG Pools, Supplemental Gas Committee American Gas
Association Roundtable, New Orleans, March 1994,

Application of the DEGADIS Dispersion Model to Accidental Releases of Anhydrous
Ammonia, Joint Gas Research Institute and Fertilizer Institute Workshop. New Orleans,
September 1994,

Validation of FEM3A for Dense Gas Dispersion in the Presence of Obstacles Using
Wind-Tunnel Data Sets, Japanese National Commitiee of LNG Safety Study Meeting,
Nagasaki, Japan. June 1995,

Validation of FEM3A for Dense Gas Dispersion in the Presence of Obstacles Using
Wind-Tunnel Data Sets, Mitsubisht Heavy Industries, Ltd.. Heat Transler Laboratory
Statf Seminar, Nagasaki, Japan, fune 1995,

The FEM3A Vapor Dispersion Model, Gas Technology Institute Workshop, University
of Arkansas, Fayetteville, AR, February 2003.

GTI Workshop on LNG Safety Models: FEM3A. Gas Technology Institute Workshop,
Houston, TX, September 2004.

Bhopal: A 20 Year Perspective, National Association of Science Writers, 2" Annual
NASW Fall Workshop, Fayetteville, AR, November 2004.

Invited Panelist

b

ad

Fumigant Bystander Exposure Model Review: Probabilistic Exposure and Risk Model
for Fumigants (PERFUM) Using Todomethane as a Case Study, FIFRA Scientific
Advisory Panel Meeting., August 2004.

Fumigant Bystander Exposure Model Review: The TFumigant Exposure Modeling
System (FEMS) Using Metam Sodium as a Case Study, FIFRA Scientific Advisory

Panel Meeting, August 2004,
Fumigant Bystander Exposure Model Review: Soil Fumigant Exposure Asscssment
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SYStem (SOFEA©Y)) Using Telone as a Case Study, FIFRA Scientific Advisory Panel
Meeting. September 2004,

Presentations

(o)

N

6.

Application of a Heavy Gas Dispersion Model to the Prediction of Dispersion of
Nitrogen Tetroxide, JANNAF Safety and Environmental Protection Subcommittee
Meeting. Monterey, CA, November 1985.

DEGADIS--A Heavier-than-Air Gas Atmospheric Dispersion Model Developed for the
LS. Coast Guard. Air Pollution Control Association Annual Meeting, Minneapolis,
MN. June 1986.

Field Test Validation of the DEGADIS Medel, Second Symposium on Heavy Gas
Dispersion Trials at Thorney Island, Sheffield, England, September 1986.

Gravity Flow and Entrainment by Dense Gases Released Instantancously into Calim Air,
Third International Symposium on Stratified Flows, California Institute of Technology,
Pasadena, CA, Fcbruary 1987.

Evaluation of the DEGADIS Dispersion Model Using Data from Field Releases of
Pressurized Ammonia, Air Pollution Control Association Annual Meeting, New York,
NY. June 1987.

Extension of DEGADIS for Modeling Aerosol Releases, International Conference on
Vapor Cloud Modeling. Boston, MA, November 1987.

Uncertainties in the Application ot Atmospheric Dispersion Models in the Presence of
Jet Releases, Aerosol Releases, or Heterogeneous Surface Roughness, JANNAF Safety
and Environmental Protection Subcommittee Meeting, Monterey, CA, 1988.

Modeling HF and NH, Spill Test Data Using DEGADIS, 1988 Summer National
Meeting ol the American [nstitute of Chemical Engineers, Denver, CO, 1988.

A Dispersion Model for Gas Pipeline Accidental Releases, 989 Spring National
Meeting, American [nstitute of Chemical Engincers, Houston, TX, April 1989.
Modeling Acrosol Dispersion for Accident Consequences Analyses, 1990 Spring
National Meeting of the American [nstitute of Chemical Engineers, Orlando, FL, 1990.
DEGADIS Dense Gas Dispersion Model, Gas Research Institute Project Advisors
Meeting, Fayetteville, AR, 1990.

Development of a Guidance Document for the Application of Refined Dispersion
Maodels for Air Toxics Releases, 85th Annual Meeting of the Air and Waste
Management Association, Kansas City, MO, Junc 1992,

Spreading and Vaporization of LNG Spills on Land, American Gas Association
Distribution Transmission Conference and Exhibit, Orlando, FL, May 1993,
Application of Dispersion Models to Flammable Cloud Analyses, 6th Annual Petro-
Safe, Houston, TX, February 1995.

Description and Analysis of Atmospheric Dispersion Tests Conducted by EPA at the
DOE Hazmat Spills Center, International Conference and Workshop on Modeling and
Mitigating the Consequences of Accidental Releases of Hazardous Materials, San



Thomoas O, Spicer
Pagze 10

Francisco, September 1999,

16.  Fundamentals of Atmospheric Dispersion, Safety and Chemical Engineering Education
Committee Mecting, Detroit, MT, May 2001.

17. Maodeling Aerosol Rainout, Mary Kay O'Connor Process Safety Center — 2001 Process
Plant Safety Symposium, College Station, Texas, October 2001,

I18. Modeling the Initial Velocity of Aerosol Jets, Mary Kay O’Connor Process Safety
Center — 2003 Process Plant Safety Symposium, College Station, Texas, October 2003.

19. Modeling the Initial Velocity of Aerosol Jets: Initiating a New Experimental Program for
Model Veritication, Mary Kay O Connor Process Safety Center — 2004 Process Plant
Safety Symposium, College Station, Texas, October 2004.

Poster Presentations

1. Spicer, T.O. and J1.A. Havens, “Gravity Flow and Cntrainment by Dense Gases Released
Instantancously into Calm Air,” Third International Symposiom on Stratified Flows,
Pasadena, CA. 1987.

2. Havens, J., T. O. Spicer, H. Walker, and T. Williams, “LNG Vapor Dispersion
Experiments for Complex Mathematical Model Evaluation,” LNG-11; 8th International
Contercnce and Exhibition on UNG. 3-6 July 1995, Birmingham, U.K.

Interviews

1. ““Mathematical Modeling at the Chemical Hazards Research Center,” live television
interview on “Breakfast Time,” fX network, Fayetteville, AR, March 1995.

2. “Research Info May Help Lower Deaths,” Russell Ray, The Morning News, 29 April,
1995,
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December 13, 2004

Lieutenant Ken Kusano

U.S. Coast Guard

2100 Second Street, S.W.
Washington, D.C. 20593-0001

Cy Oggins

California State Lands Commission
100 Howe Ave.. Suite 100-South
Sacramento, California 95825-8202

RE: Cabrillo Port Liquefied Natural Gas Deepwater Port — Comments on Draft
EIS/R

'
f

Dear Lieutenant Kusano and Mr. Oggins,

]

¥
This letter is sent on behalf of the California Coastal Protection Network. T was asked to
perform an independent. objective review of the safety analysis contained in the Draft
EIS/EIR for the Cabrillo Port .LNG Deepwater Port. The following comments reflect my
own independent expert analysis of the safety sections, particularly focusing on the
consequence modeling methodologies utilized in the Draft EIS/EIR. Attached to this
letter,! please find a copy of my curricula vitae.

H havl reviewed section 4.2 Public Safety: Hazard and Risk Analysis of the October 2004
Draft EIS/EIR for the Cabrillo Port LNG Deepwater Port project, as listed on the web site
http:/fwww.cabrilloport.ene.com/draft_eiseir.htm. In particular, I reviewed pages 4.2-13
to 4.2-29, which cover spills of LNG onto water from the FSRU and its attendant LNG
marite tankers. My review considers only the consequence analysis for these spills and is
not cciincerned with any risk analysis.

|
To 1ts credit, the safety analysis includes a "worst case” scenario (5), in which the entire
contents of the FSRU (300,000 cubic meters) is suddenly discharged, in addition to a
several single tank releases of 100,000 cubic meters. On the other hand, the detailed
analysis of these spill scenarios is questionable. for several reasons.

(1) Some scenarios are defined as "release with subsequent ignition". This appears to be a
spill that evaporates to torm a vapor cloud that is subsequently ignited after a time and
travel distance at which the cloud is still ignitable, and through which a flame could
Ijrnpzégate. The possibilily that the spill could ignite at the location and time of the spill
discharge. forming a pool fire, is not considered. Such pool fires could emit harmful
thermal radiation to greater distances than the "release with subsequent ignition” spills.



(2) Although the details of the modeling are missing (an "Independent Risk Assessment
report”, referred to on page 4.2-16, is not contained in the draft document). it appears to
me that the methods used do not meet the standards for conscquence analysis that are
now used for land side terminals and contained in recent EIS's published by the Federal
Energy Regulatory Commission. This includes both the pool fire and vapor dispersion
modeling required for assessing the safety hazards of spills from onshore LNG facilities.

Based upon my reading of the Draft EIS/EIR, the consequence analysis is incomplete and
technically tflawed, and almost certainly underestimates the offshore safety hazard of
spills from the proposed FSRU project.

Sincerely yours,

Dr. James Fay



May 1998

JAMES ALAN FAY

Biographical Summary

James A. Fay is Professor Emeritus of Mechanical Engineering and Senior
Lecturer at the Massachusctts Institute of Technology. His current ficld of interest is
environmental enginecring, and his recent research activities have concentrated on air and
water pollution problems, including the dispersion of air pollutants in the atmosphere,
acid rain, the safety hazards of liquefied gases, renewable energy (including small scale
tidal power) and the spread of oil and other hazardous liquids on the ocean. In previous
years he carried out research on combustion and detonation, hypersonic heat transfer,
magnetohydrodynamics and plasmadynamics.

Professor Fay served as Chairman of the Massachusetts Port Authority (1972-
1977) and as Chairman of the Air Pollution Control Commission of the City of Boston
{1969-1972). He has served on twelve boards. committees and panels of the National
Research Council, including two terms on the Environmental Studies Board. He is
currently a director emeritus of the Union of Concerned Scientists and a former director
of the Conservation Law Foundation.

A fellow of the American Academy of Arts and Sciences, the American Physical
Society. the American Institute of Aeronautics and Astronautics, and the Amenican
Association for the Advancement of Science, Professor Fay is also a member of the
National Academy of Engineering and three technical societies. Tn 1980 he was an
Overseas Fellow of Churchill College, Cambridge University, and in 1990 a Fulbright
Lecturer in India.

Professor Fay received his B.S. degree from Webb Institute of Naval Architecture
in 1944, the M.S. degree from the Massachusetts Institute of Technology in 1947 and the
Ph.D. degree from Cornell University in 1951. He was an Assistant Professor in the
Department of Engineering Mechanics at Comell University from 1951 to 1955. Since
1955 he has been a member of the faculty in the Department of Mechanical Engineering
at M.ILT.



JAMES ALANFAY

Biographical Daia

Bom November 1, 1923 at Southold, NY.
Married Agatha M. Kelly, Jan. 12, 1946

Children David A. (b. 1947), Mark B. (b. 1949), Celin M. (b. 1950), Jamie M.
(b. 1953), Peter R. (b. 1955), Michele M. (b. 1959).

Education

B.S. in Naval Architecture and Marine Engineering, Webb Institute of Naval Architecture
(1944).

M.S. in Marine Engineering. Massachusetts Institute of Technology (1947).

Ph.D. in Engineering Mechanics, Cornell University (1951)

Professional Experience

Asst. Planning and Estimating Supt., Long Beach Naval Shipyvard. Long Beach, CA
(1945-46).

Research Engineer, Lima-Hamilton Corp., Hamilton, OH (1947-49).

Assistant Professor, Department of Engineering Mechanics, Cornell University
(1951-55). '

Associate Professor (1955-60), Professor (1960-89), Professor Emeritus and Senior
Lecturer {1989-), Department of Mechanical Engineering, Massachusetts Institute
of Technology.

Professional Societies

Fellow, American Academy of Arts and Sciences.

Fellow, American Physical Society.

Fellow. American Institute of Aeronautics and Astronautics.
Fellow, American Association for the Advancement of Science
Member, National Academy of Engineering

Member, American Society of Mechanical Engineers

Member, Sigma XI

Member, Air and Waste Management Association

Professional Activitics

Executive Committee, Division of Fluid Dynamics, American Physical Society
(1964-67).



Subcommittee on Fluid Mechanics, NASA Rescarch and Technology Advisory
Commitiee on Basic Research (1965-68).

Chairman, Plasmadynamics Committee, American Institute of Aeronautics and
Astronautics (1967-68).

Chairman. Air Pollution Control Commission, City of Boston (1969-72).

Euvironmental Study Group, Environmental Studies Board, National Academy of
Sciences (1969-70).

2

Chairman, Jamaica Bay Environmental Study Group. National academy of Scicnces
(1970-71).

Fluid Dynamics Commiltee and Atmospheric Environment Committee, American
Institute of Aeronautics and Astronautics (1971-74).

Commitiee on Motor Vehicle Emissions, National Academy of Sciences (1971-74).

Chairman, Massachusetts Port Authority (1972-77).

Executive Committee, Metropolitan Area Planning Council (1972-77).

Cnvironmental Studies Beard, National Research Council (1973-78).

Maritime Transportation Research Board, National Research Council (1973-74).

Dircctor, Boston Shipping Association (1973-75).

Director, Boston Harbor Associates (1974-78).

New England Energy Policy Council (1975-78). _

Committee on Environmental Decision Making, National Research Council (1975-77).

National Energy Policy Committee, Sierra Club (1976-78).

Advisory Committee, Dept. of Aerospace and Mechanical Engineering, Princeton
University (1977-81).

Director, SCA Services, Inc. (1977-84)

Committee on Radioactive Waste Management, Nationa! Research Council (1978-81).

Director, Union of Concerned Scientists (1978- ).

Committee on Urban Waterfront Lands, National Research Council (1978-79).

Committee on Environmental Research and Development, National Research Council
(1978-79).

Associate Director, Massachusetts Audubon Society (1978-81).

Panel on Social and Economic Aspects of Radioactive Waste Management, National
Research Council (1980-84).

Environmental Studies Board, National Research Council (1980-83).

Panel on Risk Analysis of Marine Transport of Hazardous Material, National Research
Council (1981-82).

Exploratory Committee on the Future of Nuclear Power, National Research Council
(1984-85).

Director, Conservation Law Foundation (1984-94 )

Committee or Risk Assessment and Communication, National Rescarch Council
(1987-89).

Honors and Awards

New York State Regents Scholarship (1941-44)



American Bureau of Shipping Prize, Webb Institute of Naval Architecture (1944).
Stevenson Taylor Memorial Prize, Webb Institute of Naval Architecture (1944).
Society of Naval Architects and Marine Engineers Scholarship (1946).

Dupont Fellowship. Cornell University (1949-50).

Fellow, American Academy of Arts and Sciences (1963).

Fellow, American Physical Society (1964).

Fellow, American Institute of Aeronautics and Astronautics (1968).

Fellow, American Association for the Advancement of Science (1978).
Overscas Fellow, Churchill College, Cambridge University (1980).

Fulbright Lecturer, India (1990).

Member, National Academy of Engineering (1998)

LS

Consulting Experience

American Locomotive Co. (1950-55).

Midwest Research Institute (1952-54).

Avco-Everett Research Laboratory (1955-69).

Executive Dept.. State of Maine (1971-72).

Dept. ot Sca and Shore Fisheries, State of Maine (1972).
Town of East Tartford, CT (1972-74).

Union of Concerned Scientists (1973-78).

Dept. of Marine Resources, Sate of Maine (1975-76).
Amscan Assoclates (1975-78).

Mt. Auburn Research Associates (1975-76).

Natural Resources Council of Maine (1977-92).
Massachusetts Energy Facilities Siting Council (1977-83).
Aberdour and Dalgety Bay Joint Action Group (1978-81)
Canvey 1. Oil Refinenes Resistance Group (1979-83).
Woodbridge Township, NJ (1981-85).

City of Port Moody, British Columbia (1981-82).
Conservation Law Foundation (1981-83).

Town of Weston, MA (1986-89).

Harvard Institute for International Development (1987-88).
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96. James A. Fay. “Thermal fluctuations of electric field and solute density in
biological cells.” Physical Review E, 56, 3460-3467, 1997.
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- A’December 15 2004

“To Umted States Coast Cuard (USCG), the Umted Q»tates Marmme Admtmstratron. . 4." o

(MARAD) and the. Cahfomra State Lands Commrssron (CSLC)

. Regardmg Draft Enwronmental Impact Statement/'Envtronmental Impact Report
(EIS/EIR) for the. Cabrillo quueﬁed Natural Gas (LNG) Deepwater Port (the
a.,’ _ Prolect) proposed by BHPB Bllhton LNG Internatronal Inc ' .

L I have worked ‘as 4 mafine polrcy consultant and contractor on a number of CEQA and—" T
- NEPA documents that focus on miarine use, marine ‘conservation, and coastal habitat and TR
. - Opén space preservanon and enhancement 'T also teach graduate and undergraduate L

courses in ocean and coastal poltcy at UC Santa Barbara. I am currently the Actmg -
‘Dtrector of UC Santa Barbara s Ocean and Coastal Polxcy Center “

- Thls letter focuses on.the relevant sections of the BHP Bllhton Cabrlllo LNG Deepwater R
' Port DEIS/DEIR (hereafter BHPB DEISH)EIR) with respect to general 1mpacts and risks .. -
of the proposed project on. coastal marine ecosystems of the study area, and the potentta] R R
" ‘risks associated with the introduction of non‘native marine invasive specres from the e

operatxon of the proposed prOJect The ma;or pomts of lhlS COmment letter are:

L . " The current plan of the Port of Los Angeles/Long Beach is fo.increase capauty by L L
. 100% by the year 2020. Thrs mformatron is not’ mcluded in the BHPB:A:Z;”._ R
" DEIS/DEIR. ' Vessel trafﬁc in the project area will be greater than the BHPB . [ "'t 71 -

) "DEIS/DEIR 1dent1ﬁes and evaluates ‘The result’is that the characterrzatton of this

" risk and cumulattve 1mpacts of the proposed prOJect is: madequate - Additional f S
" mitigation measures are needed to address Class 1 1mpacts to manne ecosystems o

* from'a potential vessel eolhsrons or accndents

e - The BHPB DEIS/DEIR fails to ldenttfy and assess the current and future marme SR i

~ resource use and associated multiple-use conflict of the project area The BHPB

" will exacerbate existing and future multtple use conflict of the area.  The BHPB~ =~ 7 V

| ,V,DEIS/DEIR should offer mltlgatlon to address these multrple use and cumulatnve’_ _
. Impacts. - '

, ' L ', The BHPB DFIS/DEIR falls ‘to descnbe the general character of marme"- RS
e ecosystem disturbance in the study area, and therefore madequately addresses the .~
“- potential Class I impacts’ and l‘lSkS of the proposed prOJect on marme ecosystem A

.- healih and jntegrity. : o
-~ s The management approach adopted in the BHPB DEIS/DEIR focuses on ballast _

~water’ exehange beyond the EEZ. Scnentlsts show ‘that this management approach’ .~ |

: '_cannot prevent the mtroductlon of marine tnvasxve spec1es to coastal marme"f
o ecosystems Screntlsts show that marme mvasrve spectes pose a srgmﬁcant threat o

. L S,




-'-"to marine blodwersrty Desrgnated ‘marine protected areas or MPAS that are . "

_ "_desxgnated in_Stat¢ waters around. the northern Channel Istands are threatened by_'
©*. .marine invasive species. " Additional mrtlgatlon measures are needed to address
the threat of marine invasive species. . .- - S S

.~ % It is unclear whether the, Independent Risk Analysxs comprehenswely evaluates'_‘
~ .- the true nature of future risks to the_ coastal marine ecosystems of the area froma -

o vessel accident. Management and mmga‘uon options should be: descnbed in the -
BHPB DEIS/DEIR that accommodate uncertamty rather than ignore it, delaylng o
L policy until a risk probablllty dlstnbutlon is defined with certainty. Addmonal'_ o

“"mitigation measures should be included in the BHPB DEIS/DEIR that address

- écosystem-based impacts, such as the’ potentlal threats posed by marine mvasrve Lo

o Spemes and mcreased future vessel trafﬁc

Threats of Increased Vessel Traff c

' ,The charactenzatron of nsks and cumulatrve 1mpacts to coastal mariné ecosystems of the‘ R

" study. area described in the BHP Billiton Cabrillo Port LNG DeepWater DEIS/DEIR

(hereafter, BHPB DEIS/DEIR) is inadequiate. In the descnptron of cumulatnve impacts, ’ -

"." Page-4.20-14 notes, “The Project would increase maritime traffic in the area.”” As Page - .

s 4. 2-27 of BHPB DEIS/DEIR notes, the potentxal frequency of vessel collisions tnvolvmg o A
.- .aLNG carrier or other large contamer shlps (in addltlon to commer(:lal and recreatlonal o
, _ﬁshmg veSSels) was not estlmated ' - : SR : :

R Due to the close proxlmlty of the proposed prOJect to, natlonally and mternatronally". i.

CT Vdesngnated maring protected aréas (e.g., the northern Channel Islands), the release of
_bunker or diesel fuel ‘used in vessel transportation. during a vessel accident, such as a"‘

L colhsxon poses Class I 1mpacts to coastal manne ecos; stems of the study area

o . For the greater northem Channel Islands marine reglon the charactenzatlon of the nsk in o
‘the BHPB. DEIS/DEIR, given future vessel.traffic in and around the prOJect area, is’

g madequate ‘The floating’ storage and regasrﬁcatlon ‘unit (FSRU) mooring would be -~ -

situated near the southbound Coastw15e Traffic Lane. " The BHPB DEIS/DEIR Iacks a

..substantlve ‘analysis on potential cumulatlve effects on marine ¢cosystems and mariné”.
- resource usefs from potential maritime accidents. Should an iricident occur (e.g., LNG'
-+ 'tanker coll:slon) there will hkely be Class I impacts 1o coastal maririe ecosystems of the - : - .-
.. - northern Southern California Bight, including the Channel Islands National Manne_ B
'__Sanctuary (CINMS) and Channel Islands Nanonal Park (CINP) : ST

R Wlthout a more thorough and credlble use of the best avallable smentlﬁc mformatlon in

risk and envxmnmental 1mpact assessments, the BHPB: DEIS/DEIR falls” short of ‘the

B ' reqmred 1dent1ﬁcatron and evaluatlon of potentlal direct, indirect, and cumulative xmpacts RIS
- . on the natural environment that may result from, for example, increased vessel traff c' P
R (1 £ vessel collrslon or marmme accrdents) wrthm the prolect area ’ L -



I accordance wrth CEQA and NEPA the cumulatrve 1mpacts analysrs should mclude an oo
.- analysis of i rmpacts of “reasonably foreseeable future projects”. ‘Page 4.3- 1 characterizes' “L
" the number of annual commeicial vessel traffic in-the area transiting the Coastwise TSS o

1o and from the Port of Los. Arrgeles/Long Beach (approximately 10,000 transits in total)

- . Page 4. 3-10 of the BHPB DEIb/DElR estrmates the number of LNG camers as lO4 to ‘ '

: i 156 annually

'In Section 4 70 the BHPB DEIS farls to. consrder and evaluate the cumulatWe lmpacts of SR

the expansron of the Port of. Los Angeles/Long Béach and resulting increased vessel

traffic on the operatron of th_propd)sed project during_its éstimated 40-vear life, Table = -

4.20-1 of the BHPB DEIS/DEIR does not mclude detail on thc Port of Los Angeles/Long
'Beach expansron o . G .

. f‘.VCSSCl trafﬁc in the prolect area wrll lrkelv be ,q_reater than ‘the BHPB DEIS/DEIR
" identifies and evalua_tes in terms of risk and cumulatrve impacts.. As a conseguence, the -

- BHPB DEIS/DEIR undervalues the level of risk associated with a vessel colllsron and the
impacts that such a collision may.have on the coastal marine environment. Moreover it .-

.is unclear whether the Independent Risk Assessment 1ncludes the expansron of the Port of Y
.Los Ang,eles/Long Beach in the ana]ysrs : : :

The current plan for the Port of Los Angeles/Long Beach is to increase capacrty by 100%~1
. by the year 2020 [whlle the proposed pro;ect completron date is 2008]. Port expansion, -

- will dramatically incréase the mimber of transits during the proposed project operation. It

'is crucial that this factor be consrdered evaluated and assessed 'in terms of potential risk .

- to publrc health and the marme ecosystems of the northem Southem Cahfomra Blght

EE The Port of Los Angeles/Long Beach is the busrest port of entry on the West Coast ‘and

serves all of the Pacific Rim: countries. Since 1990, contamenzed trade at the Port of Los

' ' Angeles/Long Beach has mcreased by 150% makmg it the third largest port in the world IR

(behind Hong- Kong and Smgar)ore) The Port of Los. Arigeles/Long Beach is now
constructing the largest harbor expansion project ever done in the United States. Today, ’

" the 26 miles of wooden ‘wharves in Port of Los Angeles/Long Beach are berng replaced :

with' modern cement docks for contamenzed cargo,’ petro]eum and chemrcal‘

' transshipment, open cargo loading facilities and, in"addition, new recreational areas are | -

- being - created Thrs mf'ormatron s readrly avarlable and should be mcluded in. the L

‘analysls T

N The future capacrty at the Pon of Lgs Angeles/Long Beach wxll lead tQ larger vessels and S

R 4 contalner slups that carrv more fuel and cargo. Fuel and cargo released durmg a mantrme
impact coastal marine eco stems. - ~
Increased use: of the Santa Barbara TSS is likely. Vessel traffic will increase and will -

© “oceur in close proximity to OCS oil and “gas platforms and structures, such as Platform ~~ 7"
" . Grace. Vessél traffic will also increase in a marine region. that is used by the U.S. -~ -

' *:"Department of Defense mrlrtary operations, e.g., the SOCAL Range Complex. In the o
' jforeseeable future larger contarner shrps and vessels wrll carry more heavy bulk fuel (and .



S dtesel fuel) durmg the operahon of the proposed pro;ect to and from the Port of Los o
~,':Angeles/Long Beach via the Santa Barbara TSS e N

- 'j"One real threat to coastal marlne ecosystems is that large contamer shlps fast movmg
- LNG carriers, and other large vessels can lose power, as in the cutrent éxample of the o
"~ double-hulled Selendang’ Ayu, @ ‘soybean frerghter that-is Spt]lmg heaVy bulk and diesel: " -

" fuel off of Analaska Island, Alaska. The risk of losing power within. the Coastwise - L

‘Traffic Lane, near Anacapa Island or Santa Barbara Island, near an OCS platform should: o -
 be assessed in the BHPB DEIS/DEIR The impact of vessel collision oraccident and the =~ '+ . .*-
L “assocmted ‘oil Splll or other marme pollution’on the manne ecosystems of the area wrll I

. be srgmﬁcant (l €., Class l rmpact) ) : : S -

L A.There are several recem e\(amples of srgmﬁcant ecologtcal 1mpact from vessel acmdents R

"l‘he Ecuadorean regtstered tanker Jessrca ran aground on January 16 ”001 iha.

- bay on San Cristobal Island near the environierntally-sensitivé Galapagos Islands, *

: and began leaking oil on. January 19, 2001. Over 600,000 liters of fuel seeped out -

‘the tanker. ~ Ecuador's govemmrznt said the damage from the oil spill was

" mextremely grave." Slicks affected a marihe area over 303—square kilometers, and’ ST

- . reached Espanola Island, home to large’ colomes of sea lions, and the island of -
. Santa Fe, famed for the Santa Fe land iguana, a species found nowhere else. Local
_biologists say the long term danger is that the fuel will smk to the ocean floor and

. destroy algae vital to the food chain, threatenmg marine iguanas, sharks and otheri
species: Slicks. have already reached some nearby beaches and harmed sea ltons,- R

T © and. btrds mcludmg blue—footed boobles pellcans and albatrosses

. " b n early December ”004 the 738—foot Malay51an-ﬂagged vessel the Selendang o ]
=" “Ayu, lost power.and began drifting in the Bering Sea, according: to Coast Guard .-~

0 'reports (Attachment T). Efforts 1o tow it and to anchor it failed because lines broke -
*in the stormy weather. The ship was carrying 480,000 gallons of bunker fuel and

.' 21,000 ga]lons of diesel fuel when it broke apart off an island's focky coast. It is - .; : EDILERa
. estrmated that 140, 000 gallons poured out because the breach in the shtp opened ER : o

E . one ¢ of the fuel tanks oﬂ"icnals sa1d

[ Grven the propOsed LNG carrier East—West trafﬁc scheme and the North South vessel“_:v A

traffic for large container “ships using the Port of Los Angeles/Long Beach, the threats ’

- posed by a’vessel accidént to the marine life. of the.region are under-estlmated in the’

: '_BHPB DEIS/DEIR.- Santa. Barbara and Anacapa Islands are particular concerns glVen the:f' ; N
" importance of these islands for bird reproduction.  An “oil spill” and other vessel-related -

accidents in the project.area will ltkely be difficult to contam The * ecologtcal core” of

: ‘the Southern California Btght is the northem Channel Islands, which was desrgnated asa o

. ' national marine Sanctuary in 1980. The Channel Islands National Marine Sanctuary =

'(CINMS) encompasses 1252 square ‘nautical miles of pearshore and offshore’ waters

- surrounding the islands of Santa Cruz, Santa Barbara Anacapa, San Miguel and Santa -
o Rosa The CINMS mcludes forests of gtant kelp, whlch are 1mportant nursertes for R



_ populatlons of fi sh and mvertebrates At least ”7 specxes of whales and dolphms have AR
* - been sighted in the CINMS and .about 18 species are seen regularly and are considered o
" "residents". The largest concentration of blue whales in the world can- be found within_ .-+
" " the area. The CINMS lies on the migratory pathway of the Cahfomla gray whale and - -~
.. - other large baicen and toothed whales. San nguel Island supports the most numerous’ ’
_— ,and dxverse avxfauna in the CINMS thh nine specres havmg estabhshed colomes

: The pro;ect area for the proposed LNG termmal 18 part of a marine - ecotone or N
" transition area that combines warmer and colder-water oceanographic provinces. Within ~

. the Southern California Blght the Santa Barbara Charinel includes patterns of warm,
. saline water from the Southern Cahfomla Countercurrent and the colder water from the'
'Callfomla Current. The ¢ ‘mixing’ * of oceanographlc currents produces one of the world’s. .- -
- hot spots for coastal mariné life; the marine aréa of the northern Channel Islands should . . .
" be considered “the.Galapagos of the eastern Pacific’ due to the region’s biodiversity. =
=+ The prevailing countercurrent is an important factor that may contribute to the risk of a
" catastrophe of a vessel- related accident. For example, a LNG carrier or eontamershlp' el
~ that loses power could be eamed by the countercurrent 1nto one of the northem Channel e

: ~Islands . SR o , T s

, The potentxal 1mpacts of an “onl spxll” or other vessel related acc1dent and catastrophe on . .
‘the marine enVnronment -should be thoroughly re-evaluated and assessed. ‘A vessel i
“accident could have major long-term impacts on btologtcal communities’ and ecosystem‘
“telationships, and would llkely diminish the ecological importance of destgnated Marine .

- .Protected Areas (Alhson et al. 2003). " Allison et al. (2003) describe the risks assoctated I
‘with catastrophlc events in the Santa Barbara Channel in relatlon to the CINMS’S pnonty, s
'management goal of bnodnversny protectton and the recent desngnatnon ‘of MPAs in State :

waters, . , : , . o

L The study area is located along the Pac1ﬂc Flyway, a major rmgratory route for blrds and s
© . " the ‘habitats of the area area stopover during both north: (Apnl-May) and south™
e (Septembcr-December) mrgranons The habitats of the Southern California Bight (SCB) o
~ provide breeding, nestmg, and feeding sites for thany ‘species - and large numbers of =
.- seabirds, mcludmg many federally and state listed endangered and threatened’ species.. -
.. Over 60 species of marine birds may be using sanctuary waters to varying degrees as. Lo
o nesting and feedmg habitat, for wintering, and /or as migratory or staging areas.. [Ofthe 16- ~. .
tesident species of marine bu‘dS in the SCB, eleven breed in the CINMS; ‘Santa Barbara, L
: Island has several nationally “and internationally significant seabird - ‘nesting areas, .
‘including the largest nesting Xantus' ‘murrelet colony and the only nesting site in the I
,-I:__"Umted States of black storm-petrels. The brown pelican, a listed endangered : specnes, e
-'* -maintains- its only permanent rookery in Caltforma on Anacapa Island whlch lS the -
- closest 1sland to the prop05ed LNG termmal : ; N



Ay Threats to Coastal Marme Ecosystem Health and ]ntegrlty

- lt appears as 1f the consultants to the proposed pl‘OjCCt are unfam1har w1th the coastal and' '

.- marine ecology of the study area, The BHPB DEIS/DEIR fails to mclude the Xantu§’s
- murrelet as a nestmg bird on Anacapa Tsland. The consultants to the developer .

: :; mcorrcctly cite a NOAA 2002 document on Marme Protected Areas (Page 4.1-19). The: -

o correct reference is CDFG 2002 Section 4.7 Blologlcal Resources in the BHPB S
. DEIS/DEIR fails to refer to 1mportant peer reviewed sctentlﬁc llterature on the general e
- status of the marine ecosystems and other technical reports, such as S. Polefka (2004).

: Anthropogemc Nozse and the. Channel Islands National Marine Sanctuary "How Noise
- Affects Sanctuary Resources, and What We Can Do About I A report by the'

-’ Environmental Defense. Center (Santa Barbara, CA). Because of the species richness and - L

" “unique habitats of this marine system, this marine. area is designated by the United . .-

Nations (UN) as one of the world’s blosphere reserves. . This information is also not

~ " included in the envxronmenta] impact assessment . Anecdotal 1nformatlon that has not

- been peer reviewed is often cited and referred o in the ‘section on marine mammals
.. Indeed, a sngmﬁcant amount of peer reviewed scientific literature on the study area is

* available, yet it is not rev1ewed in Section 4.7. These types’ of omissions or failures on ~ .
" the part of ‘the consultants to the BHPB DEIS/DEIR’ undermine the credlblhty of the .
_assessment. This is one of the most Stadied marine’ ecosystems in the world the

- 'mformatnon is readxlv aVallable and should be 1ncluded in the analyms

: A malor fallure of the BHPB DEIS/DEIR is that prolect consu]tants do not dCSCHbC the A
" general character of the decline in coastal marine ecosystem health of the area in Section_
- 4.7.1. This.is surprising given recent focus on the phght of marine ecosystems at the -

-~ federal level (U.S. Ocean Commission Report) and at the state level (e.g., thé Governor’s "~

T "Protecttng Our Oceéan: ‘California's Acuon Strategy") ‘Section 4. 7 provides an inventory g
- of species’ identified in the study aréa. The uniquenéss and fragile nature of the coastal
“ marine. ecosystem lmkages and relatlonshlps are not ‘described in the BHPB DEIS/DEIR. .

- Important relationships and lmkages that exist in the study area between coastal and '

S , martne specnes and habltats dre descnbed m Mchms (2000)

The CDPG (’7002), Marme Protected Areas in NOAA s Channel Islands N nonirl Mtzrzne_ . ,
Sanctuary, Volume I, Chapter 4, provldes a much more thorough and credible

o ﬂldentlﬁcatton and analysis of the environmental settmg and the affected envtronment

T 'Sectlon 4.2.5.2 of the CDFG Final EIR provxdes an excellent summary of the existing R

" status of miarine ecosystem health. As described in CDFG (2002), scientific evidence -

“indicates that the maintenance. of marine- ecosystem structure and patterns_of native

- speties diversity have dramatically changed in the Southern California Bight. -Recent
-« . ‘datafrom extracted cores from the Santa Barbara Channel includes high quallty" S
"~ information that can be tracked in increments of close 16 50 years. The cores show rapid

and extreme shifts in water temperatures dunng the last 60,000 years. These shifts are

" known as © “regime shifts” that influence the distribution and abundance of marine. ammals_ L
"= and plants of the Bight. This information is also described in the CINMS “Study Area’ - -
R Report” by Mchms (’7000) the Natlonal Park Serv1ce Gav:ota Narzonal Seashoreir" -



T Feasrbrlzty Study (7003) and other govemment documents and techmcal reports ThlS
S materlal and mformatlon is not revrewed in the BHPB DEIS/DEIR ‘ I

" In addmon ‘the 1mpacts to coastal ecosystems from the proposed pl’O_]eCl and operatton ’

L should be considered within a framework that mcludes an understandmg of the loss of -
coastal ecosystems; of the south coast. Cahfomla ranks second in the U. S. in‘the’ number_ U
 of listed threatened and endangered species. . A majofity ‘of these species depend on”. ~

"+ toastal wetlands during part of their life cycle. 'Notable examples of wetland types that "
" . largely have been’ eliminated in southem California include; estuarine wetlands (ie., salt -~

U marshes) as an entire subsystem at 75-90%; "the riparian community" at 90- 95% | S
~_including loss of 40% of the rlpartan wetlands_in San Diego County during the last

B .decade alone; and vernal pools at 90% Thrs matenal and mformatlon is not rev1eWed in N

- ‘the BHPB DEIS/DEIR

e A general summary of the declme in coastal ecosystem hea]th of the study area 1s:
L deprcted in Table 1 below (Mchms 7000 CDFG ”007) - :

' Tablel . el : - A
Ecosystem Dtsturbance of the Southem Callforma Big ;..ht ( SCB) - L

. o The Euphotlc Zone (upper sunllght zone of the sea, “Tess than 120 m thrck)

‘There has been a long-term defi cit in the supply of food necessary . fo meet the
_metabolic: demands of the sediment’ community. Despite this decline in food supply,

_ - the food demand of the deep-benthtc sea community remamed constant..

e Macrozooplankton - Since the late 1970s,’ macrozooplankton \olume in ther' o

' Cahforrua Current has declined over 70%, in concert with. increasing sea surface’

- temperatures. Reduced macrozooplankton ‘has' a major rmpact at hrgher trophtc_: L

o : levels by changing the natute of the food supply. :
.o _Fishes and Invertebrates There has been a decrease in hawest for most b

categorles of groundﬁsh rockfish, - California_sea urchm landmgs landings of g
‘swordfish and selected shark spec1es Cahfomla halrbut among others Many of.}' Co e

: . these declines began in late 1970s.
* e Oceanic Birds: Ecological theory predlcts that ina stable ecosystem those specles
-7 occupying. hlgh trophrc levels maintain native species d1vers1ty and . commimity

structure. - Upper trophtc level animals such as pelagic birds are indicators of the

R ,health of the marine environment. -Evidence suggests that the abundance of oceanic

~birds in the region and the SCB have declined steadrly since 1988. Ocedn warmmg‘ o

-and cllmatlc events change pelaglc btrd abundance w1th1n thc Cahforma current -

system

. Southern Caltfomla Kelp: Startmg in'the late l970s kelp forests have suffered

: great damiage, and show a two-thirds reductlon in standmg blomass srnce 1957 m-f -

i southem Callforma kelp forests.

Global Climate’ Change: There 1s also some mdrcatnon that the frequency of o
: vthese chmatrc events ‘may be i 1ncreasmg, and wrll have srgmﬁcant xmpacts on coastal Lo

o ‘and marme systems



' 'Thts is tmportant ecoSystem—based mformatton that is not mcluded in the evaluatton of R

" cumulative impacts to the coastal marine ecosystems of the study area. Scientists have ..

. also-shown the human use - of the 'marine environment (¢ 2. overﬁshmg and marine ~

 pollution) are the primary causes of general ecosystem decline.. For example, Dr. Jeremy
o Jackson et al. (7001) describe the history of the collapse of’ kelp and other coastal marine

g ecosystems off southem California. “Overfishing and ecological extinction,” accordmg to R

- . Jackson et al. (2001) “predate and precondition modern ecological investigations and the -

. collapse of martne ecosystems in recent tlmes ralsmg the possrblllty that many more‘ - .

A_'manne ecosystems may be vulnerable to collapse in the near future

oo Gtven the. cumulattve ‘and curtenit levels of résource over-use in the area, the proposed' T
'_deyelopment should be characterized as a Class 1 impact to the- coastal marine ecosystem . -
" and . associated b;odtversrtv — a marine_ecosystem that is ‘currently showmg_srg_ns of + .

- significant dlsturbance Scientists have shown a decline in primary and secondary levels.. .- o

" of ecological product1v1ty in the marine area (McGowan et al. 1998) General marine

i impacts from the proposed development are described in Table 1.4- 1. These 1mpacts ‘;":‘ '

;' ‘should be carefully evaluated within the context.of a dcgraded marine ecosystem and i in
© . terms of cumulatrve xmpacts of the mulnple use of marme resources of the study area

leen the pro;ect area’s close proxumty to major urban centers and the avmlablllty of _ " "
important marine resources, the nature of multiple-iise conflict (OCS oil and gas activity,

- commercial and recreatlonal ﬁshmg, non-consumptive use, Department of Defense e

. ‘operations, among’ others) has riot been carefully identified and evaluated in the BHPB

. ',DEIS/DEIR despite the fact' that - this information is, readily avallable I would =~
e ._Arecommend that the developer review recent material on the affected environment of the
" 'study -area by CINMS at http://channelislands.noaa. gov/manplan/documents html. The -~ = -~ =
" BHPB_DEIS/DEIR shouid inchide a_more detmled characterizationi of the nature of . .7
" marine_resource use and multiple-use conflict. In addition, the proposed pro ject Wil o
- exacerbate _existing_arid future ‘multiple-use conﬂlct of the ‘area and should offer” S

mrtlgatlon to address assoctated 1mpacts '

Addmonal mmgahon and specrﬁc detarls on emergency procedures for all phases of the

L proposed project (construction to operatlon) should be mcluded in the BHPB DEIS/DEIR o ) ; k

that address these issues descnbed aboye S

. .‘-The Threat of Marme Invasive Speclos , f' SR

B I now turn to'a ﬁnal comment c'oncemtng the threats posed by marine. . invasive. specres . F
associated with the operation of the LNG terminal. The BHPB DEIS/DEIR describes the ..~

", "~ proposed Cabnllo Port operattons and' the existing regulatory setting for ballast ‘water

o exchange. Ships arriving from outside the Exclusive Economic Zone (EEZ) in the East-

" West spatial dimension are’ now asked t0 conduct ballast waler excha.ngc in wdter greater s

" “than 200 nautical miles:(370.4 ki) from land and greater than 2 000 meters in depth_ G

. ) accc)rdmg to Intemattonal Manttme Orgamzatton gutdelmes



However the management approach adopted in the BHPB DEIS/DEIR w1ll not prevent o

"~ or control the intfroduction of marine invasive species to the study area. Marine invasive’

species pose a thréat to nationally and. mtematlonally srgmﬁcant MPAs that are located

- around the. northem Channel Islands (Attachment ). Appropriate mrtlgatlon measures

- should be 1ncluded in the pro;ect to focus on preventioti and.control of marine invasive

species. Preventative rather than reactive policy measures are necessary to control the .- " -
spread of marine invasive species due to- the extremely difficult nature of locating and k

eradicating these invasives and the uncertamty of therr 1mpacts on ecosystems (Rurz and ..

- Carlton 2003 among others)

L 'Commerc1al shrppmg is the pnmary veetor for mtroductrons of 1 marrne mvasrve specres

. The problem of marine invasive species ‘have been identified by scientists and

B pollcymakers as a major threat to marine biodiversity and have resulted in hundreds of ..
E " millions of U.S. dollars in direct costs and losses of ecosystem Services during the last
" century. Invasrve specres are. the second leading cause of blodrversrty loss worldwide.

- Marine invasive species pose potentral impacts ‘on_human health,” marine ecosystem L

health, and may 1mpact the economlc productron of resources from marine systems

= The’ General Accountmg Ofﬁce (’700”) and the U S. Commrssron on Ocean Pohcy (?004) VT

- note that the ‘primary reason for the: problems caused by marine invasive species is -
_incomplete unilateral action for-a transboundary pollution. problem An example of
“unilateral action is Califomla pollcy that requires mandatory reporting of ballast water

" excharige or other methods to treat ballast water outside of the EEZ for vessels arrivingto . .
the stite. [Not all ships, however, discharge ballast water “outside of the EEZ, -

o Approxrmately 50% of the vessels. discharging ballast upon arrival to California ports :

“during the first six months of 2000 were from Japan, China and Korea. However, 50% of

_ shipping traffic to California takes. place within 200 miles of the coastal mainland, '_ ) L S
- primarily from vessel traffic between Mexico and Canada. These vessels are not subject ..

_ {o any gurdelmes for’ ballast water or biofouling.] There are also known lrmrtatrons to .
- ballast water excharme as new mtroductrons have not been abated ' L

L The study area for the proposed BHPB is a pamcular concern’ regardmg the potentral '
‘introduction of marine invasive species. Scholars have found that the rapid increase in -

. the rate of invasive species mtroductrons corresponds with the significant increase in L

" shipping traﬂ'lc ‘along coastal California. Cuirent national and intérnational policies are

.- ineffective i preventing: new marine .invasions  and also in deahng with identified

*introductions once they have occurred The U. S. Commission on Ocean Policy 2004y .
'reafﬁrmed this position by stating, “Invasive species policies.are not ‘keeping pace with -

. the problem prlmarily because of madequate fundmg, a lack of comdmatxon am(mg
' ~'~_.‘_federal agencres redundant programs and outdated technologres S

. .It is' wldely recogmzed that the ﬁrst and foremost lme of defense for combatmg the -
. potentially damaging effects of marine invasive species is to prevent introductions. Thls -
. position was_recently supported by the U. S. Commission on Ocean’ Policy (7004)' e
EE “Recogmzmg the _economic and btologtcal harm caused by mvasWe specres and



aeknowledgmg the drfﬁculty of eradreatmg a specres once it is estabhshed aggreSSWe SR

T steps should be taken to prevent such introductions”. Preventmg introductions requrres' R

" vector management As pomted out by Ruiz and Carlton’ (7002) preventmg marine

_mvasrve species introductions’ is "a recogmzed prlorrty ‘i “policy development and. -: S

" preventive measures are being taken in various ways throughout the United States and the

o “world. ‘Actions focusing on preventing introduction through vector managemént have the

o ‘,”advantage of focusmg ori the mechamsm of mtroductnon and bemg apphcable to multlple LT

- specres

- Wrth reoard to marine m,vasrons the BHPB DEIS/DEIR focuses on ballast water asa

.'vector for introducing marine invasive species: Open ocean exchange is designed to.

reduée the abundances’ of coastal organisms, which have the greatest probability of being - - -

.. able to survive in_the non-native waters of distant ports, by replacing ‘them ‘with open”-. .
'~ ocean species. There is’ consrderable evidence, however, that compliance with open ocean .-

. ‘exchange of ballast water is not hlgh To reduce the likelihood of introductions, more
attention needs to be given to other vectors mcludmg shrp foulmg (e g5 hulls anchor‘,

o chams, and shrp surfaces)..

Brofoulmg of mvaswe specres on boat hulls has not Ln properlv accounted for in the

" BHPB DEISDEIR.

Grven the nature of the proposed pro;ect lt is 1mportant that Australla and the U. S (and o

California) encourage a comprehensxve and coordinated proactive strategy to prevent the '

o spread of marine invasive species. The Intematronal Maritime Orgamzatlon (IMO) has

" developed” a ‘mumber of recomimendations. - These reCOmmendatlons focus on the " ¢

' incentives to individual countri€s and regional trading blocs to stnmulate actual adoption

‘of the international standards. Joint protectron (such as programs that support general S
.. ‘sutveillance and. eradication of marine’ ‘invasives) should be consrdered m thts prOJect S
©7 and should be developed as 1mportant mmgatron measures. o A

. -Altematrve optrons to ballast water exchange mclude techmques that mechamcally,". '

. physically, chemlcally or. btologrcally kill or remove the unwanted ‘invasive species. . -

.Alternatlves include: 1) heat in-transit practices, 2) ultra violet treatment, 3) filtration, 4)
.ozonation, and’ 5) deoxygenatlon- These alternatives to ballast water exchange mayf

- .- .overcome the spatral limitations. and mcomplete effectrveness of exchange m cases, U
: :'”»vaolvmg coastal trafﬁc : : R o

) f"Austraha has moved beyond ballast water to ‘address pre-border and post border control. =

systems for a variety of, vectors. Therr national plan mcludes momtormg actrvmes 0L

) - distinguish between néw incursions or the spread of existing marine invasive species, -
_ emergency response mcludmg mteragency coordination, and cost—shanng arrangements M
A srmrlar management approach 1s warranted for the proposed pl'OjeCt s :

o In addmon, a common theme in recommendatlons concemmg effectwe control ofn marme

invasive spemes is the development of effectrve Tield momtormg programs Freld

o



: programs are needed for early detectlon 1o track the rate of spread of mvaders and o oL
~"determine their ecological 1mpacts Effective monitoring programs also’ can provnde data . - .
- for evaluatmg the efficacy of vector interdiction or other control programs. An effec’me L

" bi-national field monitoring program (Australia and the U.S.) should be developed in

"conjunctlon with the.proposed ‘project to address’ mtroductlons of invasives. Such a

.‘_uprogram should be hlghly coordinated, 1mplemented across ‘a network of sites, and

. include "robust, standardlzed measures ‘of specxes composmon dlstnbutlons and
abundances overtlme ' o . T

- Thank you for the opportumty to comment on the BHPB DEIS/DEIR . .- R

o VV :Smcerely, . E

) :_chhael Vincerit Mchms Ph. D
- Bioregional Planning Assomates

3865 Sterrett Avenue . -

" Santa Barbara, California 93110
. Tele. 805 682 5510 et
- Email: r.nc_gmm's_9Qcox:ﬁet_i" -
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Dramatic rescue of ship attempted in brutal seas, December 11, 2004
By ERIC NALDER, SEATTLE POST-INTELLIGENCER INVESTIGATIVE

REPORTER
"Thick fuel oil is spreading toward a marine sanctuary”.

The attempt to rescue the Selendang Ayu has implications in Washington state. For years,
a local environmentalist, Fred Felleman, has been fighting first to post a tractor tug at the
entrance to the Strait of Juan de Fuca at Neah Bay and now to keep it there. The tug
would keep ships like the Selendang Ayu from going aground and spilling o1l on a nearby
marine sanctuary.

Currently, there is a powerful Foss tug at Neah Bay with all the right equipment to tackle
a ship the size of the 738-foot Selendang Ayu, according to officials at Foss. But a
smaller tug, with less power, is usually posted there.

"This really underscores the need to have the appropriate sized tug, and with the
appropriate equipment on board, at Neah Bay," said Felleman.

Felleman said a kit with towing equipment would be "better than a poke in the eye" but
not good enough. He wants tugs posted year-round at critical locations to protect marine
sanctuaries.”

When he arrived at the hellish scene where seas as tall as a three-story building were
battering the bulk carrier Selendang Ayu, tug captain Rob Campbell knew he had only a
slim chance to help keep the disabled freighter from going aground on a rocky beach.

It was 4 a.m., and the winds pushing the ship were screaming at more than 60 miles per
hour.

Another tug, the Sidney Foss, had a steel line attached to the stricken ship's bow, but it
could pull only so hard without tipping itself over. Ten hours of pulling -- with 3,000
horsepower - had slowed the ship's steady drift to shore from only about 4 knots

to 2 knots.

Campbell, 51, could see the Selendang Ayu was in the most dangerous position possible.
It was stuck in the trough of the heavy seas, sideways to the pounding 35-foot waves -- a
death sentence.

His tug, the James Dunlap, had only one way to help. It had to get another line attached
to the ship's bow so the vessel could be pulled around to face the waves.

Then, and only then, might the freighter be pulled away from the rocks.

But Campbell didn't have the right equipment. He had no line gun to fire a messenger
rope onto the stricken ship. A messenger line allows a thicker cable to be drawn aboard



the ship, so the tug can be lashed to the vessel for pulling.

For years, Campbell said, he's been urging the Coast Guard to purchase a kit containing a
line gun, plus some strong but lightweight towing rope and a special hook that can
capture a ship's anchor. The kit, which he estimates would cost $50,000, could be

stored in Dutch Harbor so that any tug that was sent to rescue a vessel could use it.

The James Dunlap is a 100-foot, 4,300-horsepower tractor tug with a propeller fitted in a
nozzle that can be turned in any direction. That gives it the ability to pull powerfully in
any direction.

But it's a harbor tug, equipped to guide container ships into their docks, not a rescue tug
equipped to salvage ships.

"Nobody wants to pay for all this, but if you really want to make sure these things don't
happen ... pay me now or pay me later,” Campbell said. "For years, ['ve been suggesting
every time we have one of these meetings that we have some emergency tow gear

set up in place in Dutch Harbor. We are a work-boat, not a salvage boat. Every time we
do these kinds of things, we have to'make do with what we can put together."

Capt. Jack Davin, chief of the Coast Guard's marine safety office in Alaska, said he'd
prefer if all tugs would carry line guns and two cables, as the Sidney Foss did. But Coast
Guard regulations don't require it, he said.

He said he hadn't heard about Campbell's suggestion but wouldn't reject it outright. He's
skeptical, however. '

"Normally the United States government doesn't buy equipment for use by private
companies to make more money and do their job," he said.

Only three hours after the James Dunlap arrived on the scene, the steel cable the Sidney
Foss was pulling on broke. That was around 7 a.m. Wednesday. Hours later, the ship ran
aground and then broke in half. During an effort to rescue the crew, a Coast Guard
helicopter crashed. The Coast Guard crew and one sailor from the freighter were rescued,
but six of the Selendang Ayu's crew are missing. Thick fuel oil is spreading toward a

marine sanctuary.

The attempt to rescue the Selendang Ayu has implications in Washington state. For years,
a local environmentalist, Fred Felleman, has been fighting first to post a tractor tug at the
entrance to the Strait of Juan de Fuca at Neah Bay and now to keep it there. The tug
would keep ships like the Selendang Ayu from going aground and spilling oil on a nearby
marine sanctuary.

Currently, there is a powerful Foss tug at Neah Bay with all the right equipment to tackle
a ship the size of the 738-foot Selendang Ayu, according to officials at Foss. Buta
smaller tug, with less power, is usually posted there.



“This really underscores the need to have the appropriate sized tug, and with the
appropriate equipment on board, at Neah Bay," said Felleman.

Felleman said a kit with towing equipment would be "better than a poke in the eye" but
not good enough. He wants tugs posted year-round at critical locations to protect marine
sanctuaries.

Though the efforts of the Sidney Foss and the James Dunlap failed, they were not without
heroics.

The Coast Guard learned that the Selendang Ayu was drifting without power at around
3:30 a.m. Tuesday. A Coast Guard cutter, the Alex Haley, was diverted from patrol in the
North Pacific at 5 a.m., said Coast Guard Chief Petty Officer Darrell Wilson. It had a line
gun, but Wilson wasn't sure whether the cutter helped in any effort to tow the vessel.

Sending tugs to save the ship took a bit longer. The Sidney Foss left Dutch Harbor
around 10 a.m. and the James Dunlap headed out at around 7:30 p.m. Campbell said the
fact the Selendang Ayu was a foreign ship created delays in sending out tugs. He said
officials had to determine who was responsible for paying for the salvage. If it had been a
U.S.-flagged ship, Campbell said, the dispatch might have been quicker.

The Sidney Foss is an oceangoing tug, about 125 feet long, and its normal job is to tow
cargo barges to Adak. It is the only vessel that does so. Called into emergency service,
the Foss tug dropped off its barge and headed for the Selendang Ayu, arriving at 8:30
p.m.

Luckily, the Sidney Foss has a line gun, which it carries for emergencies like this, said
Doug Pearson, manager of marine transportation for Foss Maritime in Seattle.

But conditions were horrible. The Sidney Foss crew had to work from the tug's second
deck because the tug's main deck was buried in roiling seas. Twenty- to 25-foot waves
pitched the vessel as it approached the Selendang Ayu.

A lucky shot from the line gun -- which is big, like an elephant gun -- carried a
messenger line to the stricken ship on the first try, Pearson said. A thicker line was
dragged aboard the freighter, and then a steel cable. That was the end of their luck.

Though the cable was attached to the bow, the Sidney Foss could not pull the ship around
to face the increasingly punishing seas.

Tug Capt. Bob Farrell and his crew of five were hoping for "enough time to get out of the
darkness, at least get daylight," said Pearson. "We pulled on the ship as hard as we could
safely for the crew and the tug, without putting them in jeopardy," said Steve Scalzo,
president of Foss Maritime.



The James Dunlap was bucking heavy seas just to get to the scene. "We were getting
hammered, we got abused, beat up, on the way out there," said chief mate Steve Devitt.
The tug had left Dutch Harbor with only the captain and two crewmembers. Normally,
they would have five,

Arriving at 4 a.m., Campbell couldn't get his tug closer than 600 feet from the ship, and
even that close was dangerous. It was dark, with howling winds, and the seas were so
huge they were threatening the James Dunlap at both the high and low end. In the
trough of a wave, the James Dunlap was threatened with slamming its hull into the
bottom. At the top of the wave, it might be tossed onto the deck of the Selendang Ayu.

"If you get up on top of one of those swells, it could throw you onto the ship," said Scott
Manley, port captain for James Dunlap Towing Co., the La Conner, Wash._, firm that

owns the tug.
Other dangers included being sucked under the ship or forced around it toward the beach.

Without a line gun, he said he had no chance to lash up to the ship. Even if he had a line
gun, in those conditions, he would have had only a limited number of tugs to try to turn
the ship into the seas before his line, too, would have broken.

"At 7:30 the mate told me they (the Sidney Foss) parted their tow wire," recalled
Campbell. "The rest was history."

The salvage vessel Reedemer was also on the scene, but its role was unclear. The Sidney
Foss crew recovered its cable and prepared for another try at lashing to the ship, but to no
avail. The James Dunlap -- named after the father of tug company owner Jim Dunlap -
was only able to stand its ground in the heavy seas and could render no assistance.

At one point, Campbell hoped to rescue crewmembers from the deck of the Selendang
Ayu, but that, too, was impossible. He said he was "aghast" when he heard the ship's
captain say over the radio that he had only three survivor suits for 26 crewmembers.

Davin, of the Coast Guard, confirmed there were only three survival suits aboard. He said
he and other Coast Guard officials were surprised, but they found that three suits are all
that is required under international treaty. He said it is too early to tell whether the lack of
survival suits contributed to crewmembers' deaths, but it is possible.



