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General Approach for Energy Eflciency 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 a 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 performance 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): 

0 

0 - 
0 

Demand destruction-the permanent elimination of energy demand due to facilities 
closing or shifting operations to other regions. 
Price-based fuel switching outside of renewables; 
Utility plant shutdowns or ramp-ups. 
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). 
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: 

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 
seasonally. 
No significant new renewable resources are likely to become available in the first year 
above the base case. 
Wind, biomass, and solar are the principal renewable resources contributing to displaced 
utility generation above the base case. 
Additional displacement of consumer end-use gas by renewables is considered smaI1, and 
is assumed to be zero for purposes of this analysis. . 

State- by-Sta fe Adjustments 
The potential to achieve energy-efficiency savings vanes among the states. Some states like 
New York and California have well established energy-efficiency programs supported by 
many market allies, and could expand eflciency 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). b s e d  on these 
factors, a “grade“ was assigned to each state. Grades of “a”, “b”, ”c”, and “d” were assigned 
to each state. An “a” represented loo%, 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 exampIe, 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 Eficiency and Renewable Energy Programs and Policies 

Alabama O Y  C C N d 
* O M  O Y  c C . A .  - .  Y Y b‘ 
Arkansas 0 C b D d 
Califomla _ _ .  2 y y a :  a . S  . .Y . a  
Cobrado ’ Y  C c N b 
cameckd’ ’ 2  Y Y  b b A Y  a 

1 Y  C b A .- Y b DelaWare 
a N . . c  

Wrgb O Y  a a N d 
ldaho. ’ - - .  a a N .  Y . Y v  b 
inin~is O Y  C C A y .  b 

b 
Kansas 0 .c - b , N. . .: 

d 
d 

0 a a Kenfucky 

a Maine 2 Y C  a 
hkiryland O Y  a b A Y  - . Y  Y b  
Massachusetts 
Michigan-‘ 
M I n n e G  
M i i r i  ’ 
Mksissipdi 
Monlana . 

Nebcdska 
.Nevada-- * -  

. .  
Fb* 1 Y  a. . 

IndiaM O Y  . c -  c ? N y  ’ c .  
lOWa ’ I  Y C b N Y  

‘ d .  .- 
- ,  

N ._ .. 

, Louisiana . . o  . Y C b N ;  . . .  

A y- - _  

. _  

2 Y b  a < A  Y Y 
0 Y -  C c . A‘ y _._ 
I b b N Y  
0 .  c C 

1 . c  L , b . , .  * D ’  Y -  

- . .- 
N Y  . .  

0 c C N 

C N 0 
Q Y ’. G . =  . D .- 

. ._ . = ._. 

Y Y a  
b ., 

b ,. . .  , ; . .  d .  
d 

*. 
C 

d 
c 

’ Spending greater lhan 1% of revenues = 2, greater than 0.1% -1,  and lcss than 0. I %  = 0 ’ N=no, A=active, D=delayed, S?xqmded (CA only) 
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New Hampshire 1 Y  a b A Y  
NewJkey ’ 2 y y b; a ‘ . A ’  y . . 
New Mexico 0 .  a a D 

Norlh Carolina O Y  a a N 
-North Dak& I .  a .  C N 
Ohia 0 ,  Y a a ._ A Y  

Oregon 1 - Y  a a A Y  Y 
Pennsylvania ’ 1 y Y a a A 
Rho& Island 2 Y  a a A Y  
South Cardina 1 a b ~N 
South Dakota 0 c C N 

N Tennessee 1 .  c G 

Texas 1 Y Y  a a A 

Vermont 2 Y  b C N Y  
Virginia’ O Y  - b  b A 
Washinglon 1 Y  a a N Y  
WestVirginia . 0 y C G N 

,2 Y Y a -  b N Y  
WyOmiW .. ’ . C C N Y  

L .  

- N43wYwk -2 . Y a a ’  A y 

Oklahoma ~ O Y  b .  b , D  

Utah ’I y . a a . N  . 

Wisconsin 

b 
y .  V’: a 

d 
Y Y a  

d 
. .. d 

C 

d 
Y Y a  

a 
a 
d 
d 
C 

a 
b 
a 

b 
d 
a 

- 
C 

C 

ResidentiaV%ommercial 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 IO 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 
Comrnerciul Building Energy Consumption Survey (CBECS) (EIA 2001 a). 

13 
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RECS provides energy use consumption and saturation figures for the four largest states 
(California, Texas, New Yo&, and Florida) and for each Census region. We used data for 
space heating, space cooling, water heating and appliancedother. 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, refiigeration, ventilation, cooking, 
ofice 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 potentia1 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 CaIifornia 
situation was particularly dire; therefore, we estimated that a new campaign in response to 
the natural gas crisis could only achieve twwhirds 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 overaiI 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 
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Table 2. Achievable Savings Potentia1 in the Residential and Commercial Sectors from 
Hardware Improvements 

. sed& Fuel 
Residential Natural gas 

Commercial Natural gas 
Eleclricily 

Electricity 

Savings Achievable (%&ea), 
0.5 
0.7 
0.4 
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 counhy 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 I.@! per year, in line with the estimates above 
(Nadel and Geller 1995). And in 2001, as noted above, CaIifornia achieved 6% electricity 
savings, of which one-third (Le. 2Ydyear) 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 

Residential 

Residenlial 

Commerclal 

Commercial 

Fuel 
Gas 

Electric 

Electricity 

‘Enduse ’ 

Space heating 
Water heating 
Other 
Space heating 
Space coding 
Water heating 
Appliances i3 dher 
Space heating 
Water heating 
Cooking 
Other 
Space healing 
Space cooling 
Ventilation 
Water heating 
Lighling 
Cooking 
Refrigeration 
office equipment 
Other 

Multiplier 
1 .D 
1.1 
0.6 
0.8 
j . 2  
1 .o 
0.9 
0.9 
1.4 
0.6- 
0.6 
0.2 

1 
0.9 
0.6 
1.2 
0.5 
0.8 
1.1 
0.5 

Savings in Year I 
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 efliciency 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 d e r a t e  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 Eificiency and 
Conservation Savings 

State 
Alabama 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
FloFida 
Georgia 
Maho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Missouri 
Mississippi 
Montana 
Nebraska 
Nevada 
New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 
Utah 
Vermont 

d 
3i 
d 
b 
d 
a 
b 
a 
b 

d 
b 
b 

b 
d 
d 
d 
a 
b 
a 
b 
b 
d 
d 

d 

b 
a 
d 
a 
d 
d 

d 
a 
a 
a 
d 
d 

a 
b 
a 

A .  

L A  

C 

c 

C 

C 

C 

C 

s;>- 
con5 

4.7% 
4.7% 
4.7% 

4.7% 
4.7% 
4.5% 
4.5% 
4.5% 
4.7% 
4.6% 
4.6% 
4.6% 
4.6% 
4.7% 
4.7% 
4.7% 
4.5% 
4.7% 
4.6% 
4.6% 
4.6% 
4.7% 
4.7% 
4 . 6 O k  
4.7% 
4.7% 
4.5% 
4.7% 
4.5% 
4.5% 
4.6% 
4.6% 
4.7% 

4.5% 
4.7% 
4.5% 
4.6% 
4.7% 
4.7% 
4.7% 
4.7% 

B 8 "  

4.8% 

4 . 8 ~ ~  

2.6% 1.3% 
4.0% 2.0% 
2.6% 1.3% 

4.wo 2.0% 
4.7% 2.3% 

3.1% 1.6% 
2.5% 1.2% 
4.0% 2.0% 
3.9% 1.9% 
3.2% 1.6% 

2.6% 1.3% 
2.6% 1.3% 

4.896 2.4% 

3.8% 1.9% 

3.9% 2.0% 

2.6% 1.3% 
4.7% 2.3% 
3.8% 1.9% 
4.7% 2.3% 
3.9% 1.9% 
3.9% Z-Wh 
2.6% 1.3% 
2.6% 1.3% 
3.3% 1.6% 
2.6% 1.3% 
3.3% 1.6% 
4.0% 2.0% 
4.5% 2.2% 
2.6% 1.3% 
4.5% 2.2?! 
2.5% 1.2% 
2.6% 1.3% 

2.6% 1.3% 

4.5% 2.2% 
4.7% 2.3% 
2.5% 1.2% 
2.6% 1.3% 
3.3% 1.7% 
4.7% 2.4% 
4.0% 2.0% 
4.7% 2.3% 

3.2QIo 1.6% 

4.8% 2.4% 

ab t 
2 8" 
= -z.* 
toas 

5.2% 
5.3% 
5.2% 
5.1% 
5.2% 

5.2% 
5.2% 

4.8% 
5.2% 
5.2% 
5.2% 
5.2% 

5.2% 
5.2% 
5.2% 
5.2% 
5.1% 
5.2% 
5.2% 
5.2% 
5.2% 
5.2% 
5.2% 

5.3% 
5.2% 
5.1 % 

5.1% 
5.2% 
5 2?'0 
5.2% 
5.2% 
5.1 Yo 
5.1% 
5.2% 
5.2% 
5.2% 
5.2% 
5.7% 
5.2% 
5.2% 

5.2% 

5.2% 

5.3% 

2.9% 1.4% 
4.5% 2.2% 
2.9% 1.4% 
5.1% 2.6% 
4.4% 2.2% 
5.2% 2.6% 
4.4% 2.2% 

2.9% 1.4% 
4.4% 2.2% 
4.4% 2.2% 

4.4% 2.2% 
2.9% 1.4% 
2.9% 1.4% 
2.9% 1.4% 
5.2% 2.6% 
4.4% 2.2% 
5.2% 2.6% 
4.4% 2.2% 
4.4% 2.2% 
2.9% 1.4% 
2.9% 1.4% 

3.4% 1.7% 

3.6% 1.8% 

3.7% 1.8% 
2.9% 1.4% 
3.7% 1.8% 
4.4% 2.2% 
5.1% 2.6% 
2.9?! 1.5% 

2.9% 1.4% 
2.9% 1.4% 

2.9% 1.4% 
5.1% 2.556 
5.1% 2.6% 
5.2% 2.6% 
2.% 1.4% 
2.9% 1.496 
3.6% 1.8% 
5.1% 2.6% 

5.1% 2.6% 

3.6% 1.8% 

4.4% 2.2% 
5.2% 2.6% 
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m Commercial Residential 

Virginia c 4.5% 3.1% 1.6% 5.2% 3.6% 1.8% 
Washington b 4.8% 4.1% 2.1% 5.1% 4.3% 2.2% 

Wyoming C 4.7% 3.3% 1.6% 5.2% 3.7% 1.8% 

West Virginia d 4.5% 2.5% 1.2% 5.2% 2.9% 1.4% 
Wmnsin a 4.6% 4.6% 2.3% 5.2% 5.2% 2.6% 

Table 5. Estimated Residential and Commercial Electric Energy Efliciency and 
Conservation Savings 

Commercial . Residential 

Alabama 
Arlzona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
FMda 
Georgia 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Missouri 
Mississippi 
Montana 
Nebraska 
Nevada 
New Hampshire 
New Jersey 
New Mexico 
New York 
Norfh Carolina 

d 
b 
d 
a 
b 
a 
b 

d 
b 
b 

b 
d 
d 
d 
a 
b 
a 
b 
b 
d 
d 

d 
C 
b 
a 
d 
a 
d 

C 

C 

C 

6.5% 3.6% 
6.0% 4.7% 
6.?% 3.7% 
6.7% 6.7% 
6.8% 4.7% 
6.8% 6.8% 
6.7% 4.7% 

6.7Oh 4.7% 
6.8% 5.8% 
6.7% 5.7% 
6.7% 5.7% 

6.7% 4.7% 

6.8% 5.8% 
6.8% 3.8% 
6.5% 3.6% 
6.7% 3.7% 
6.8% 6.8% 
6.7% 5.7% 
6.8% 6.8% 
6.7% 4.7% 
6.8% 5.8% 
6 . m  3.8% 
6.5% 3.6% 
6.8% 4.7% 
6.8% 3.8% 
6.8% 4.7% 
6.8% 5.8% 
6.6% 6.6% 
6.8% 3.7% 
6.6% 6.6% 
6.7% 3.7% 

1.8% 
2.4% 
1.9% 
3.4% 
2.4% 
3.4% 
2.3% 
2.3% 
2.3% 
2.9% 
2 .fmo 
2.8% 
2.9% 
1.9% 
1.8% 
1.9% 
3.4% 
2.8% 
3.4% 
2.3% 
2.9% 
1.9% 

2.4% 
1.9% 
2.4% 
2.9% 
3.3% 
1.9% 
3.3% 
1.8% 

1 .a% 

5.7% 3.2% 
5.9% 4.1% 

5.7% 5.7% 

5.6% 5.6% 
5.6% 3.9% 
6.1% 4.3% 

5.8% 3.Ro 

5.6% 3.9% 

5.8% 4.1% 
5.6% 4.846 
5.7% 4.8% 
5.706 4.8% 
5.7% 4.8% 
5.7% 3.1% 
5.7% 3.2% 
5.8% 3.2% 
5.6% 5.6% 
5.8% 4.9% 
5.6% 5.6% 
5.7% 4.0% 
5.7% 4.8% 

5.7% 3.2% 
5.6% 3.9% 
5.7% 3.1% 
5.9% 4.1% 
5.6% 4.8% 
5.6% 5.6% 
5.Wh 3.3% 
5.6% 5.6% 
5.8% 3.2% 

5.7% 3.7% 

1.6% 
2.1% 
1.6% 
2.8% 
2.090 
2.8% 
2.0% 
2.1 % 
2.0% 
2.4% 
2.4% 
2.4% 
2.4% 
1.6% 
1.6% 
1 .Wo 
2.8% 
2.5% 
2.8% 
2.0% 
2.4% 
7.6% 
1.6% 
2.0% 
1.6% 
2.1 % 

2.8% 
1.6% 
2.8% 
1.6% 

2.4% 
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state . 

North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsyfvania 
Rhode Island 
South Carolina 
Soulh Dakota 
Tennessee 
Texas 
Utah 
Vermwll 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 

f! 
0 
U 
(0 
a s 
v) 

d 

d 
a 
a 
a 
d 
d 

a 
b 
a 

b 
d 
a 

c 

C 

C 

C 

Commercial 1 Residential 

6.894 
6.7% 
6.7% 
6.7% 

6.8% 
6.7% 
6.8% 
6.5% 
6.7% 
6.8% 
6.8% 
6.7% 
6.7% 
6.7% 
6.7% 
6.8% 

6.6% 

3.8% 1.v~ 
4.7% 2.3% 
3.7% 1.9% 
6.7% 3.4% 
4.6% 2.3% 

3.7% 1.8% 

4.6% 2.3% 
6.7% 3.4% 
5.8% 2.9% 
6.8% 3.4% 
4.7% 2.3% 
5.7% 2.9% 
3.7% 1.8% 
6.7% 3.3% 
4.7% 2.4% 

6.8% 3.4% 

3.8% 1.9% 

5.796 3.1% 
5.7% 4.0% 
5.8% 3.2% 
5.5% 5.5% 
5.6% 3.9% 
5.6% 5.6% 
5.8% 3.2% 
5.7% 3.1% 
5.7% 4.0% 
5.9% 5.9% 
5.6% 4.8% 
5.6% 5.6% 

5.5% 4.7% 

5.7% 5.7% 
5.6% 3.9% 

5.8% 4.1% 

5.8% 3.2% 

EuJ 

C G  
qg 
1.6% 
2.0% 
1.6% 
2.8% 
2.0% 

1.6% 
1.6% 
2.0% 
3.0% 
2.4% 
2.8% 
2.0% 
2.3% 
1.6% 
2.8% 
2.0% 

2.8% 

Industria? 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 natura1 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 
Disaggegated state-level energy use is not available. In order to develop estimates for each 
of the 48 states, regional data from the Manufacturing Energy Consumption Survey (MECS) 
1998 was used (EIA 200lb). 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 3digit North American Industrial 
Classification System (NAICS) code level in order to determine accurate estimates of 
potential savings in a region. It was assumed 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 
NAlCS Code . .  Industrial Sub-sector 

31 1 Food 
322 Paper 
324 Petroleum and Coal Products 

Chemicals 
Nonmetallic Mineral Products 

325 
327 

Primary Metals 
All Ohers 

331 

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 folIowing 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 Industria) 
Energy Efficiency Market Characterization Study” (XENERGY 2001). This study was done 
for the Pacific G a s  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 I-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 IO-yr timeframe, 
making the 50% assumption for the 5-year outlook reasonabIe. These estimates align closely 
with data obtained fiom 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 
Electricity End-Uses Motors 

Process Heating 
- HVAC 

Lighting 
Natural Gas End-Uses Boilers 

Process Heating 
Space Healing 

5-Year Savings Potential 
7% 
5% 
12% 
10% 
6% 
5% 
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 

NAICS 
Code 

31 1 
322 
324 

325 
327 

331 

industrial 
'Sub- i '  
sed& 

Food 
Paper 
Petroleum 
and Coal 
Products 
Chemicals 
Nonmetalti 
c Mineral 
P d U c f S  
Primary 
Metals 
All Others 

-. 

. . Electricity EndUses 
(Percent of.Sub-Sector Electricity 

+ '. -.. Consumption) ., 
Pmcess _. 

Mofors Heating HVAC' . Lighting 
78% 3% 6% 9% 
89% 2% 3% 4% 
92% 0% 0% 0% 

70% 3% 6% 4 "Yo 
61% 16% 5% 4% 

26% 22% 3% 3% 

64% 12% 9% 7% 

. .  
. Natural Gas Ed-Uses . 
' (Percent of s u b s e c t o r  

.Natural Gas Consumption) 
Process ... spade 

Boilers Heating Heating 
600! 32% 6% 
70% 21 % 3% 
26% 66% 2% 

50% 44% 2% 
4% am, 5% 

15% 77% 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 lndustrial Sector in 2008 
Natural Gas Savings - -  . .  _ .  

Census Region Electricity Savings Potential Potential 
Northeast 5.96% 4.53% 
M i s t  6.04% 4.94% 
South 6.16% 5.19% 
West 5.41% 5.19?h 

Savings in Yeor I 
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. 

Es fimdes of implemenrable Stale 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 IO. State Industria1 Savings in 2004 and 2008 
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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 state lever, 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 ReliabiIity 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 
Califomiq rather than with the upper West as does EIA and NERC. 

We reviewed the available literature on renewabIes 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 renewabIe 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 frndings 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) 

At the national level, EIA recently conducted two studies (EIA 2002,2003) of the impacts of 
various RPSs using the National 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 YO& 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 sterns 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 renewabks share 
of 1.4% in 2008. This was slightly higher than the EIA projection of 1.3%. 
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Another study, Powering ;he Soulh, 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 EIA 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 1 1. 
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 (NYSERDA 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 environmental 
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) outshipping 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 couId be plausibly instalIed 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 handIes the dispatch of the 
additiona1 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 

2008 Policy Case. . 

Electricity Supply Regions 
EIA Renewables Base Case (2003) 

. .  

5 

1 

2 
3 

4 

5 
6 

7 

W 

a 

9 

10 

11 

12 
13 

WI. IL I 310.40 
IA. MN, MO, 
NE, ND. SD 
NY 
CT. MA, ME, 
NH, RI, VT 
FL 
AL, GA. KY, 
NC, SC, TN, 
VA 
AR, KS, LA, 
MS, OK 
OR, WA, ID, 
MT, NV, UT, 
WY 
AZ, CO. NM 
CA 

198.48 

I 172.40 

133.16 

I 182.76 

910.18 

I 203.69 

31 1.19 

I 209.80 
256.76 

7.86 

9.65 

1226 
6.00 

19.80 

23.46 

12.99 

4.49 

39.15 

5.82 

165.36 

20.81 
63.63 

3.18 

0.73 
4.52 

2.45 

15.04 
26.40 

5.10 

0.05 

33.28 

5.10 

154.31 

15.12 
4 1.20 

4.69 0.7% 
8.92 2.8% I 
7.74 2.7% 

3.55 1.1% 1 

10.20 5.9?4 I 
4.76 2.4% 

7.88 6.0% 
4.45 2.4% 1 
5.87 0.6% 

0.72 0.4% I 
11-06 3.6% 

5.69 2.7% I 
22.43 8.7% 

9.37 

15.32 

15.48 

20.23 
24.33 

15.00 

15.76 

11.72 

23.26 

1.45 

21.16 

10.91 
44.01 

4.69 1.4% 

6.40 4.8% 

7.74 5.3% 

16.67 6.5% 

19.58 12.3% 
4.80 8.7% 

7.88 12.0% 

7.27 6.4% 

17.38 2.6% 

0.72 0.7% 

10.10 6.8% 

5.22 5.2% 
21.57 17.1% 

Changes in Natural Gas Consumption, Price, and Expenditures 

Efficiency and Reneuabies Reduce Gas Consnmption 
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 
energy 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. Ow 
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 rctrtil 
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 emciency savings by a11 consumers while the 2008 
results reflect the combined effects of eficiency 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 7 

Residential consumers could make important contributions to natural gas efficiency 
(especially in the near-tern) 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 
. .  

Chanb from EEA 
. Base Case in 2004 - 

Total Demand 
€EA July 2003 Base Case 
ACEEE: National 
ACEEE: Pacific West 
ACEEE: NortheasVPJM 
ACEEE; NY RenewaMes 

EEA July 2003 Base Case 
ACEEE: National 
ACEEE: Pacific West 
ACEEE: NortheasWJM 
ACEEE: NY Renewables 

EEA Jufy 2003 Base Case 
ACEEE: National 
ACEEE: Pacific West 
ACEEE: NortheasVPJM 
ACEEE: NY Renewables 

EEA July 2003 Base Case 
ACEEE: National 
ACEEE: Pacik West 
ACEEE: NortheasUPJM 
ACEEE: NY Renewables 

EEA July 2003 Base Case 
ACEEE: National . 

ACEEE: Pacific West 
ACEEE: NortheasVPJM 
ACEEE: NY RenewaMes 

Residential 

Commercial 

Industrial 

Power Generation 

8cC 

-238 
-3 1 
-31 
0 

-1 12 
-14 
-30 
0 

-59 
-5 

-1 9 
0 

91 
41 
53 
0 

-147 
-5 1 
-26 
0 

Percent 

-1.1% 
-0.1 % 
-0.1% 
0.0% 

-2.1% 
-0.3% 
-0.6% 
0.0% 

-1 .ax 
4.2% 
-0.6% 
0.0% 

i .2% 
0.5% 
0.7% 
0.0% 

-3.3% 
-1.1% 
-0.6% 
0.0% 

Change From EEA 
Base Case in 2008 
M Percent 

-1,349 
-290 
-230 
-9 

-167 
-1 2 

1 
4 a  

-22 
16 
-1 8 

1 

57 
60 
72 
9 

-1,115 
-332 
-199 
-19 

-5.5% 
-1.2% 
-0.9% 
0.0% 

-3.1 % 
-0.2% 
-0.9% 
D.O% 

-0.6% 
0.5% 
-0.5% 
0.0% 

0.7% 
0.8% 
0.9% 
0.1% 

-18.5% 
-5.5% 
-3.3% 
-0.3% 

Note: The sum of wtduse sector consumption will nd quat the national total because 
pipeline fuel, and lease and plan1 fuel are rid reported in the taMe. 

Industrial gas consumption would dedine less under all the eficiency and renewable energy 
scenarios than in the base c a s e i n  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 gasdependent industries such as chemicals and primary metals that 
wouId 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 indush-al 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. Efticiency and Renewable Energy Frees Gas for Industrial Use 

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 Consurnptiorr Reduce Nafurai 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 sbows that modest 
reductions in natural gas consumption from energy eficiency 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 
$O.W/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 
NortheastPJM scenario would have about the same impact on the New York City Hub as it 
wwld 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 

29 



Natural Gas Price €meets o f  Energy Effiicncy and RemwabteEnkrgy Praclices and Policies, ACEEE 

California residential natural gas customer would save about $37/year, and t k  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 

a 
0 

P 
3 

In addition, the modeling indicates that these regional efforts would cause natural gas price 
reductions nationally-for example, the NortheastJPJM 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 fiom 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 hction of the savings potential. 
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Table 14. Change in Wholesale Natural Gas Prices at  Key Transmission Hubs* 
. .  . 

Change from EEA Base. 
, Gas Prices 

(in 2002Slkrr 

HenryHub ' 

EEA Juty 2003 Base Case 
ACEEE: National 
ACEEE: Paaf i  West 
ACEEE: NoribeasWJM 
ACEEE: NY Renewables 
New York City 
EEA July 2003 Base Case 
ACEEE; National 
ACEEE: Pacific West 
ACEEE: NortheaslPJM 
ACEEE: NY Renewables 
New England 
EEA July 2003 Base Case 
ACEEE; National 
ACEEE: Pacific West 
ACEEE: NortheastIPJM 
ACEEE: NY RenewaMes 
Southern California 
EEA July 2003 Base Case 
ACEEE National 
ACEEE: Pacific West 
ACEEE: NorlheasWJM 
ACEEE: NY RenewaMes 

-0.89 
-0.27 
4.28 
0.00 

-0.95 
-026 
-0.35 
0.00 

-0.95 
-0.26 
-0.35 
0.00 

-0.91 
-0.34 
-0.28 
0.00 

Percent . ~ 

-4  9.8% 
-5.9% 
-6.2% 
0.0% 

-19.0% 
-5.2% 
-7.1 Yo 
0.0% 

-19.2% 
-5.3% 
-7.0% 
0.0% 

-20.1% 
-7.4% 
-6.1 % 
0.0% 

Chank from EEA Base 
Case in 2008 .. 

Dollars 

-0.76 
-0.15 
-0.21 
-0.02 

-0.94 
-0.13 
-0.43 
-0.07 

4.90 
-0.14 
-0.36 
-0.03 

-0.95 
-0.66 
-0.15 
0.01 

Percent. .' 

-22.1 % 
4.3% 
-6.0% 
-0.5% 

-23.6% 
-3.2% 
-1 03% 
-1.8% 

-23.6% 
-3.6% 
-9.3% 
0.7% 

-29.1 % 
-20.3% 
4.7% 
-0.4% 

* See Appendix A for a map of North Amen-can natural gas transmission system 

RegionaI 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 wouId 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 a e  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. 

Midwesi 
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% 
(EINEA 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). 

IL m u MI m Mo ND OH sn m 

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 Illinois, Indiana, Michigan and Ohio reflecting an enhanced recovery of these depressed 
energy intensive industries due to reduced ~ t u ~ a l  gas prices. Natural gas consumption by 
electric 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 CWP facilities in these states reflecting the corresponding increase in industrial 
activity. 

Total expenditures €or natural gas decline in almost all sectors in all states in the region, 
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 vanes 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 country in 2002. D.C., while Massachusetts and New 
Hampshire all had natural gas prices approaching $1 1 per Mcf. Industrial and commercial 
prices showed similar variability. Commercial prices were more than a $1 per Mcf higher 
than the national average while indusmal 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 
national 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). 

S per thousand cubic feet (Mci) 
Residential Comhercial Industrial Power Gen. 

. _. 

CT 10.63 6.34 6.06 5.42 
DE 7.32 8.68 5.93 3.91 

ME 10.49 9.18 7.15 1.95 
MD 9.90 8.75 8.38 7.12 
M A  11.00 9.85 8.51 2.90 
NH 10.96 9.59 7.10 1.90 
NJ 5-93 6.22 5.76 3.26 
NY 9.98 8.22 6.67 4.05 
PA 9.78 9.08 6.3 1 8.74 
RI 10.37 9.12 5.74 4.72 
VT 8.3 1 6.4 1 4.32 4.25 
N W J M  Region 9.29 8.12 6.70 3.90 
U S  Average 7.86 6.95 4.79 4.22 
Notes: + D.C. has no significant reported Industrial or Power Generation natural gas sales 
so no price available. 

DC 10.84 10.58 NA' NA" 
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Figure 16. Natural Cas in the Northeast and Mid-Atlantic State in 2002 by Sector 
(EEA 2003) 
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In the New England and Mid-Atlantic region we can compare the results for both the 
NationaI 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 lower48 stat.e 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 industria1 
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 eficiency and 
conservation and expanded renewables. In the remaining jurisdictions, (D.C., Massachusetts, 
Mode 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 (see 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 thc states, while the industrial sector experiences 
significant natural gas expenditure reductions in Delawart, Maine, Massachusetts, 
Pennsylvania, and Vermont. 
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Figure 17. Impact of Regional and National Application of Renewable Energy 
Eficiency 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 Natura1 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 S.Y! of total generation to 8.7% in 2008. This increase in renewables 
share would displace 19 BcE 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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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 less 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 Cas by End-Use Sector for the Pacific West Region 
compared to the National Average 

CA 

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 Washinglon and Oregon translate into lower residential, 
commercial and industrial retail price of natural gas compared to California (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 eficiency 
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 W/O 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 
appIication of efficiency and renewable energy investments. 
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Table 16. Historical and Projected Average Annual Retail Natural Gas Prices (S/MMcf) 
in the Pacific West Compared to the National Average (EEA 2003) 

1NDUSTRIAL. - 
CA - 3.75 3.33 5.29 6.60 
OR 3.75 4.01 4.93 6.09 
W A  2.64 2.82 4.01 5 . 0 2  
Pacific West 3.60 3.34 5.15 6.41 
US Average- 3.24 -3.26 . 4xp-5.76 
POWER GEN 

-- ~ I _ -  

4.07 @ 1 5.49 I 6.50 
4.95 
3.88 
4.13 
4.79 

-. ~~~ 

- 
- 
- 
-. 

4.69 4.92 4.00 
5.92 6.19 5.22 
4.83 5.10 4.09 

5.35 5.58 4.83 

6.79 7.12 6.16 GLIA 
-- 
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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 800! 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 residentiaI savings over a 
quarter in Washington State, but less than a fifih 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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. Energv Eflciency and Renewable Energv Reduce Consirrner Energy Expenditures 
Implementation of expanded energy efficiency and renewable energy result in a significant 
change in energy expenditures by end-use consumers (Le., 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 natursl gas by the power generation sector are also reduced as a 
result of reduced natural gas prices and because natural gas generation is displaccd 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 attribute these savings to the end-user 
consumers in individual states. 

Changes in Nattrral 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) 

AL 
Az 
AR 
CA 
co 
CT 
DE 
DC 
FL 
GA 
ID 
IL 
IN 
IA 
KS 
KY 
LA 
ME 
MD 
MA 
MI 
YN 
MS 
MO 
MT 

253 
226 
259 

3,098 
594 
269 
54 
84 
ai  
715 
1 I O  
2,684 
928 
404 
36 1 
363 
265 
7 

492 

1,982 
742 
179 
591 
110 

782 

113 
159 
169 

~1,336 
250 
280 
27 
94 
233 
245 
62 
993 
439 
207 
168 
179 
118 
17 

300 
468 
905 
458 
111 
279 
62 

839 
65 
395 

3,714 
254 
133 
101 

283 
521 
116 

1,138 
1.477 
375 
380 
41 1 

3,066 
63 
117 
294 
908 
411 
429 
258 
36 

- 

1,206 
450 
825 

8,149 
1,098 
683 
183 
178 
598 

1,482 
289 

4,816 
2,545 
980 
91 0 
954 

3.451 
88 
910 

1,545 
3.796 
1,612 
721 

l.128 
209 

. -  

NE 
NV 
NH 
NJ 
NM 
NY 
NC 
ND 
OH 
OK 
OR 
PA 
RI 
SC 
SD 
TN 
Tx 
UT 
VT 
VA 
WA 
wv 
WI 
WY 
us 

- 
f -  
e .  
-0. . 
Y) 
- 
t 

210 
186 
49 

1.354 
224 
2,585 
364 
60 

1,877 
343 
263 

1,621 
125 
160 
67 
385 

1,141 
297 
18 

495 
456 
148 
808 
76 

28,W 

- 
m 
u L 
- 

. E  . E  

111 
126 
52 
916 
157 

2.080 
204 
50 

185 
153 
740 
82 
98 
45 
250 
949 
168 
16 

373 
262 
122 
425 
66 

16,196 

0 u .' 

a70 

- 
m 
c 

3 

i 413 

3 
U 
t - 
19 
39 
239 
39 

208 
294 
94 

7,264 
4-78 
370 
828 
15 
301 
14 

520 
8,109 
127 
18 

251 
397 
169 
62 1 
101 

30,151 

3 
c" 

470 
333 
140 

231  0 
421 

4,874 
062 
206 

4,012 
1,006 

3.190 
223 
560 
128 

1,157 
10.20 1 

593 
53 

1.120 
1.116 
440 

1,855 
244 

75,311 

787 

Table 18 displays what this national scenario would mean specifically for individuaI 
residential gas customers. The data in this table represents the average annual natural gas bilI 
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 (Slcustomer) 

. .  

AL 
Az 
AR 
CA 
co 
CT 
DE 
M: 
FL 
GA 
ID 
IL 
IN 
IA 
KS 
KY 
LA 
ME 
MD 
MA 
MI 
MN 
Ms 
HO 
MT 

807,245 -47 
884,789 -40 
552,716 -70 

9,600,493 -52 
1,365,594 -77 

458,105 -85 
122,829 -65 
138,412 -90 
590,221 -22 

1,737,850 -62 
251.004 -70 

3,670.693 -1 11 

818,313 -76 
836,486 -68 
749,106 -70 

1,613,373 -85 

952,753 -42 
17,302 -59 

959,772 -77 
1,283,008 -89 
3,011,205 -98 
1,249,748 -90 

437,899 -62 
1,326,160 -69 

226,171 -76 

L m 
x " $  N n 

-54 -63 
4 7  -51 
-a5 -94 
-61 -65 

-112 -118 
-76 a7 

-78 -88 
-107 -122 
-24 -28 
48 -82 
-84 -88 
-128 -146 
-101 -115 
-85 -99 
-73 -86 
-84 -97 
-49 -56 
-76 -80 
-92 -103 
-116 -122 
-ill -132 
-100 -119 
-77 -82 
-77 -89 
-85 -98 

NE 
Nv 
NH 
NJ 
NP 
NY 
NC 
ND 
OH 
OK 
OR 
,PA 
RI 
sc 
SD 
TN 
Tx 
UT 
VT 
VA 
WA 
wv 
WI 
WY 
us 

476,275 
550,850 
84.760 

2,433,771 
485,969 

4,243,130 

106.758 
3,195.407 

868.314 
542,799 

2,542.724 
216,781 
501,161 
144,310 
993,363 

3,738,260 
657,728 
29,463 

941,582 
841.617 
363.126 

1,484,536 
129,897 

60,252,745 

a 9 1 , m  

-70 -78' 48 
-53 -69 -68 
-85 -111 -116 
-79 -100 -1 11 
-70 -88 -92 
-90 -112 -122 
-58 -72 -82 
-89 -99 -114 
-87 -101 -118 
-62 -67 -79 
-73 -87 -97 
-94 -116 -127 
-85 -110 -116 
4 5  -56 -64 
-72 -81 -94 
-56 -68 -78 
47 -53 -61 
-80 -81 -91 
-89 -114 -122 
-78 -97 -105 
-82 -95 -108 
-60 -69 432 
-82 -95 -109 

-105 -110 -118 
-73 -86 -96 

Changes in EIecfriciv fipendiltires 
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 lower48 states are presented in 
Table 19. 
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It is important to keep in mind that with the exception of Texas (for a[[ 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 h m  reductions in 
electricity demand and increased renewables in other states. 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 fiom electricity price reductions. However, 
these expenditure reductions do, represent an important benefit at the regionaI 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 2002$) 

State 

AR 
Az 
CA 
co 
CT 
DC 
DE 
FL 
GA 
IA 
ID 
IL 
IN 
KS 
KY 
LA 
MA 
HD 
ME 
MI 
MN 
MO 
Ms 
MT 

aL 
2004 

133 
27 

162 

55 
67 

0 
40 

648 
130 
2 
21 
89 

-1 1 
18 
35 
124 
176 
37 
71 
99 

8 
23 
48 
28 

1,090 

me 
385 

127 
2,312 

24 
129 

0 
170 

1,026 
263 
23 
38 

129 
-3 
18 
94 

147 
280 

82 
69 
86 
45 
94 

102 
75 

3a 

Cum.. 
1,377 

213 
747 

9.306 
1 72 
528 
0 

493 
4,655 
1,106 

75 
155 
581 
-55 
104 
352 
802 

1,283 
304 
403 
501 
169 
310 
510 
269 

State 
NC 
ND 
NE 
NH 
NJ 
NM 
NV 
NY 
OH 
OK 
OR 
PA 
RI 
sc 
SD 
TN 
Tx 
VT 
VA 
w 
WA 
Wl 
wv 
w 

US-Total 

2004. 
48 
0 
3 
2 

183 
38 

23 1 
431 
-70 
84 

144 
67 
85 
38 
-1 
37 

1.550 
27 

. 25 
1 

100 
28 
-10 

5 
-1,896 

2008 
126 

0 
21 

3 
234 
37 

730 
545 
-53 
90 
179 
326 
149 
82 
15 

103 
1,805 

29 
54 
1 

110 
31 

-10 
6 

727 

Cum. 
482 

1 
79 
16 

1,027 
192 

2,491 
2,499 
-350 
508 
857 
828 
643 
351 
62 

371 
8.41 3 

127 
213 
7 

543 
151 
-62 
27 

24.361 

End-use’ consumers & 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 2002%' 

'Note; These changes in electricity expenditures an 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 atlernpt was 
made to account for changes in electricity prices resulting from the effects of Ihe energy efficiency or rcncwabte 
energy policies. 

Cirrnirlative Changes in Energy Expenditirre 
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 miIlion 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 lo?! average reduction in residential natural gas 
prices. Electric power generation reduces natural gas by S24,361 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 endvse sectors 
account for 4.1% of the total national expenditure reductions. 

Figure 26. Total Net Energy Expenditure Reductions (20042008) from Expanded 
Energy Eniciency and Renewable Energy 

-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 

Introdiiction 
Volatile and high prices for natural gas are having serious repercussions in the U.S. fertilizer 
industry, and by extension, are raising 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 

US Ammonia Production and Consumption 

Aggressive policies to promote renewable energy and energy eficiency can reduce the price 
of natura1 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 corn production costs, increasing profits in a very 
low-margin business. 

Nitrogenom Fertilizer Trends 

Nitrogenous fertilizers utilize a large quantity of natural gas in their production. The cost of 
natural gas typically represents 70-WA percent of the raw material cost of producing 
anhydrous ammonia, 'one of the more cornmonIy 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% lowet 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 $lO/mmbtu, 
the spot price for anhydrous ammonia increased by 144%, from $1 19 to $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 Iowa) 
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 

s1o.w 
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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 Spikes 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 fanning 
techniques that can be employed during periods of fertilizer price spikes that can lessen the 
need for fertilizer. 
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I i ~ p a c !  on Farmers and Corn Proditciion 
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 corn also increases to compensate for the 
increased costs of production. There are several fixed and variable costs incurred by farmers 
during the production of corn. Fixed costs included items such as land, machinery, and 
labor. The variable costs of corn production include tbe cost of seed, fertiIizers, 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 corn (or $12 to $15 per ton). Variable costs are between $190 and $230 per acre 
(or $10 to $12 per ton). Nibogen 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 51.80 per 
ton) of the cost of silage corn production. A doubling in the retail price of nitrogenous 
fertilizer, as occurred in the spring of 2001, can increase the price of corn production by 
about 7% (Iowa State University 2003). 

Even seemingly small increases in production costs such as these can have a tremendous 
impact on farmers, since profit margins in corn production are miniscule. When the price of 
ammonia is anticipated to be higher than nonnaI, farmers have employed crop rotation 
techniques as we11 as utilizing alternate nitrogen sources such as manure to maintain high 
crop yields. 

The lmpacf of Efficiency and Renewable Energy on Gas, Fertilizer, and Corn Prodirction 
costs 

ModeIing by ACEEE and EEA (“Impacts of Energy Eficiency and Renewable Energy on 
Natural Gas Markets,” http://aceee.org/energy/efhatgas-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 S75 billion. This reduction in natural 
gas prices would provide a significant boost to domestic natura1 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 typicaIly 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 ://national w ind.orglpubs/economic/econ_final_report. pd f).  Likewise, programs that 
encourage the use of more ef‘ficient motors, pumps, and refrigeration systems can help 
fanners 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 government. 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 consumen 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 expenditwe perspective, the total program costs ofjust over $7 billion would 
produce $14.71 of benefit for each program dollar. 

Srimrnary of Costs for Eflciency 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 400! of the total required investment. Just over a quarter of the total 
investment is required to meet the renewable market share for ail 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 5514,062,322 $2,137,577,147 
Natural Gas - 
COmmerCial $31 4.589.436 $81,180,475 $395,769,9 10 
Natural Gas - 
Industrial $602,709,583 $124,440.731 $727.1 50.313 
Total Natural Gas $2,540781 3,843 $719,683,528 $3,260,497,371 
Electric - Residential $7,341,513,564 $2,521,965,439 $9,863,479,003 
Electric - Commercial $4.61 7.018.241 $1,322.652.656 $5,939,670,897 
Electric - industrial $2,726,631,713 $651,168,588 $3,377,800,301 
Total Electric $14,685,163,518 s4,495,7a6,m $19,180,950,201 
Renewables - 
$O.O451kWh Installed $5,851,457,683 S I  ,950,485,894 $7,801,943377 
Total Cost of 
Efnciency and 
Renewables $23,077,435,044 $7,165,956.1 05 $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-borne 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?h) 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 ElXciency and Renewable Energy 

It is important to note that while the economics of etliciency 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 eficiency and renewable products, very little of 
this potential will be achieved. Furthermore, the cost of administering the emciency 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 LO%, and a “d” state would incur 15%. 

Sector Cost Methodaiogies 
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 natural gas 
and electric efficiency costs estimates were made on a state basis, while renewable energy 
costs were made at the regional level. The next sections discuss how the costs estimates were 
made. 

Residenrial 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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proprams. 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 projected 
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 behveen 
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 Yo&. 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 
k W h  or Therm saved than commercial programs. For example, for eIectric programs, as 
noted above, the average residential program had costs per kWh saved 36% higher lhan the 
average program (e.g., SO.O4l/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. SO.O24/kWh saved for commercial versus $O.O3/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 Cos+ Total Cost of Energy 

Resource ' (Customer-Borne) Administrative Adder Savings 
Residential Energy Efficiency 
Electricity $o.O41kwh 25% %o.OSl/kWh 
NahJral Gas $2.400/MCF 25% 6 3 . W M C F  
Commercial Energy Efficiency 
Electricity $O.O24/kWh 20% $0.029/kWh 
Natural Gas SO.8ooIMCF 20% $0.960IMCF 

Industrial Seelor Mefho&logy 
There remains a great wealth of cost-effective measures for both electric and natura1 gas 
eiliciency 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 Industiial Assessment Center (IAC) database4. The IAC Program, direct, one-to-one 
contact with industria1 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 197Os, data has been collected on recommendations, implernenlation, and 
costs. The database is available at http:/ljac.~l~erers.edu/dalabas~l. 
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- Electricity Effdency Measures 
Total First-Year 
Electricity Savings 246,783,051 

$19,230,983 Total Implementation 
Cost 

$0.078 Total First-Year 
$kwh Saved 

$0.016 Cost of Saved Energy 
rsncwh) 

- PW 

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. 

Natural Gas Efficiency Measures 
Total Firsl-Year 
Natural Gas Savings 3.375.022 
(MCFL 

$8,592,863 Total Implementation 
Cost 

$2.546 Total First-Year 
$/MCF Saved - 

so.509 Cost d Saved Energy 
( W C F )  __ _ _ _ ~  

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 eficiency 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. 

:or 

These figures align with program data provided from the US DOE and other industrial 
efficiency programs (see 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 SO.O18/kWh 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 Frst-Year Natukl Gas Savings (MCF) I 1,659,295 
Total Implementation Cost I $7 5,493,967 
Total First-Year W C F  Saved $9 33 
Cost d Saved Energy (WMCF) (5-year capital cycle) ~ $1.866 
Cost of Saved Energy (WMCF) (Isyear capilal cy&) $0.622 

Savinw 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. Industria1 Cost of Saved Energy 
-. _ .  

. -. Technology Costs .. 'Total Cost of Energy 
Resource . (Customer-Borne} , Administrative Add& Savings 

Electricity $O.O16/kvVh 15% $0.01841kWh 
Natural Gas $O.G/MCF 15% SO.69NCF 

Retiewables Sector Merhodologv 
Because of the limited nature of the renewable 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 variabtes, including: 

I. Proximity of electricity use to source. The price of onsite w i d  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 appropriate 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 i s  
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 or 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 renewabIe 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 k W h  (Minn 2002). Several other states (a full list can be found at 
&ire-org) have similar incentives. Other wind incentive programs, such as WSERDA's 
Wind Incentive Program OIJYSERDA 2003), support partiaI 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 
k w h  (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 k W h  (NYDPS 2003). There is however still a discrepancy between utility and 
individually owned prices for wind power, due to economies of scale and genera! access to 
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Technology Costs 

Renewable $o.o451kwh 33% 

. Resource (Ctgome r-Born e) Administrative Adder 

Energy 

the grid. LBNL's report, Alternative Windpower Ownership Structrrres: 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 G/kWh, the same 
facility could sell power for about SO.03YkWh if it were owned by an IOU (Wiser and Kahn 
1996). 

Total Cost of Energy 
Savfngs 

$O.OGlkWh 

For this analysis, an average price of b0.045kWh for the installation of new renewabIe 
energy resources was used. A programmatic adder of $O.OlYkWh was assumed. 

Table 26. Renewables Cost of Generation 

Discussion of Benefits and Costs 
As noted earlier, the ratio of benefits to costs is very attractive. With all of &he 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. Mnefit to Cost Ratio or Energy-Elllciency and Renewable Energy 

$30,243,391,149 $-I 03,937,15321 3 3.44 4.50 Total 

It is important to note that while most of the costs are incurred from measures that affect 
electric power (Le., 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 eIectric ef'ficiency 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 eficiency and renewable energy 
resources. No single policy strategy wouId 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 emciency 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 slate system benefit funds or through electric and gas mtes. 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 Witie 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 govemment 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 unit 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. Stares that do 
not currently have significant programs should be encouraged to establish them through state 
or federal action. 

Expanded Federal Funding for EERE lmplemenfation Programs ai 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 pubtic sector and utiIities, 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 yean, we have important standards 
waiting in the wings for a number of products that couId 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 
implemenled 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 skategy that could 
deliver significant energy savings (Prindle et a]. 2003). 

Insuring More EIfsccient Buildings ftrroiigh 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 eficiency experts have developed model 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 (kindle et al. 2003). Some localities have already 
adopted these codes, but others need to be encouraged to move quickly to implement these 
codes. 

S~ppor l  of Clean and Eflcienl Distributed Generation 
One of the challenges fsced 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 Egulators 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. SeveraI states have successful 
programs that could be expanded (Le., Texas, California, Connecticut, Iowa, 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 cornerstone 
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 a minimum commitment that allows states to adopt higher standards. 

J 

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 
20U2 passed by the 107Ih 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 aIso 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 Anwreness Campaign by State and National Leaders 
Finally, our state and national leaders are in a unique position to raise public awareness of 
energy efficiency 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 
eftkiency and encourage investment in renewable energy resources. The window of 
opportunity to effect significant savings is however Iimited as was learned in the Northwest 
in 2002. Once a market has adapted to higher electricity prices it is difficult to motivate 
pubIic action. The lesson Ieamed 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) ifmaximum 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, eRiciency 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 p ipehe  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 eficiency 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 are lower, and businesses and individual 
consumers wiil divert money from other purchases to pay higher natural gas and electricity 
bills. Efficiency and renewable energy may not completely solve our natural gas problem, 
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 lowcost 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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CHANCE IN RESlDENTlAL GAS DEMAND 
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CHANGE IN COMMERCIAL GAS DEMAND 
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CHANGE IN INDUSTRIAL GAS DEMANO 
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-394 
457 

57.993 

548 

76 



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

CHANGE IN POWER GENERATION GAS DEMAND 

MMcf 

AL 
Az 
AR 
CA 
CO 
CT 
DE 
Dc 
FL 
GA 
ID 
IL 
IN 
IA 
KS 
KY 
LA 
ME 
MD 
MA 
MI 
W N  
MS 
MO 
MT 
NE 
Nv 
NH 
NJ 
NM 
NY 
NC 
ND 
0)I 
OK 
OR 
PA 
RI 
sc 
SD 
TN 
Tx 
UT 
vr 
VA 
WA 
wv 
WI 
w 

us 

2004 

-7,292 
4,919 
4,637 

41,332 
4,699 

-3.400 
-1,819 

0 
-3,472 

-10,901 
-1,498 
-1,901 
6,944 
-389 

1,441 
-3.81 1 
9,625 

0 
-1.464 

-11,774 
8.226 

-1,151 
22.909 
-3,305 
-1.493 

-549 
-10,592 

-206 
-3,738 

-374 
-1,870 
-4,057 

12,307 
7,911 

-6 

-1 1,472 
-2,931 

-3.225 
-117 

-3.31 7 
-30,248 
-3,548 

-14 
-909 

-6,032 
2,245 
-339 
-355 

-147.216 

-4,182 

2005 

-1 7.506 
6,250 

-2,365 
-1 07,921 

6.455 
-5,531 
-4,473 

0 
-25,496 
-25,624 
-1.563 
-2286 
6,216 
-a4 3 
-503 

-8,635 
-4,601 

0 
-2.533 

-19,156 
6.564 

-2,234 
-6,199 
-6.079 
-2,571 
-1,023 

-24,133 
-335 

-1 '23 1 
853 

-892 
-10.232 

-1 0 
10,491 
-2.763 
-8,191 
-3,817 
-6,804 
-8,916 
-254 

-1 5,527 
-7,517 

-1,801 

-3,043 
-2,641 
2,468 
-348 
-499 

-306.732 

-24 

2006 

-922 
22,140 
5.346 

14,260 
-8,615 
-9.895 

0 
-34,201 
-1,660 
-2.073 
-7,000 
10,342 
-1,587 
1,727 
-506 
8,355 

0 
-1,304 

-29,838 
10,887 
-3,305 
18,788 
-9,442 
-3,979 
-1,537 

-47,842 
-52 1 

-12.733 
1,150 

-5,176 
-714 
-1 6 

14,584 
9,485 

-14,703 
-9,957 

-10,598 
-1 82 
-478 
-441 

-124,404 
-4,740 

-37 
51 1 

-7,369 
3.91 6 
-864 
-549 

370,670 

-134,976 

2007 2008 

-53,928 
5,152 
1,844 

3,807 
-21 0,744 

- 1 2 . 7 ~  
-18.711 

0 
-74.709 
-64,510 
-4.351 

- 14,703 
11.694 
-2,664 

457 
-20,974 

482 
0 

-7,855 
-44,264 
13,408 
-4,589 
11,535 

-13,371 
-5,607 
-2.186 

-63,367 
-773 

-17,644 
-1 I 574 

-38,014 
-26,055 

-22 
16,616 
2,508 

-25,022 
-18,959 
-15,722 
-22,116 

-803 
-1 8,258 

-1 93,097 
-5.341 

-54 
-8,578 

-10,160 
4281 

-1,892 
837 

-952,447 

-47,251 
9,948 
2,409 

-255,315 
8,198 

-15,981 
-31,726 

0 
-91.475 
-55,548 
-4,i a7 

-1 5,298 
8,693 
-3,363 

689 
-17,989 

403 
0 

-7.872 
-55.350 

9,270 
-5,909 
9,801 

-17,347 
-7,580 
-2,820 

-79,972 
-967 

-30.892 
-13 

-44.280 
-22,125 

-30 
12,754 
3,784 

-24.270 
-32,360 
-1 9,659 
-18,809 
-1,014 

-1 5,660 
-232,148 

-6,266 
-68 

-7,619 
-10,361 

3,392 
-1.908 
-1,048 

-1,115,164 

77 



Natural Gas Price Effects of E m g y  Efficiency and Renewable Energy Practices and Policies, ACEEE 

CHANGE IN RESIDENTIAL GAS PRICE 
RealSIMcf 

AL 
Az 
AR 
CA 
co 
CT 
DE 
DC 
FL 
GA 
ID 
1L 
IN 
IA 
KS 
KY 
LA 
ME 
MD 
MA 
MI 
MN 
YS 
MO 
MT 
NE 
w 
NH 
NJ 
NY 
NY 
NC 
ND 
OH 
OK 
OR 
PA 
RI 
sc 
SD 
TN 
TX 
UT 
VT 
VA 
WA 
wv 
wl 
WY 

us 

20041 

-0.68 
-0.72 
-0.67 
-0.75 
-0.70 
-0.62 
-0.66 
-0.67 
-0.71 
8.65 
-0.69 
-0.65 
-0.66 
-0.65 
-0.68 
-0.64 
-0.69 
-0.69 
4.67 
-0.69 
-0.67 
-0.64 
-0.66 
-0.66 
-0.69 
4.66 
-0.70 
-0.69 
-0.65 
-0.71 
-0.67 
-0.64 
-0.69 
-0.65 
-0.68 
-0.67 
-0.65 
-0.69 
-0.63 
4.65 
-0.65 
-0.68 
9.67 
-0.70 
-0.66 
-0.67 
-0.66 
-0.65 
-0.68 

-0.67 

2005 

-121 
-1.20 
-1.21 
-1.19 
-1.09 
-1.16 
-1.22 
-1.21 
-1.19 
-1.19 
-1.15 
-1 -1 8 
-1 21 
-1 -16 
-1.19 
-1.21 
-1.22 
-1 2 4  
-1 -21 
-1 2 4  
-1.20 
-1.16 
-1.19 
-1.19 
-1.16 
-1 . I4 
-1.14 
-1.24 
-1.21 
-1.21 
-1 2 1  
-1.21 
-1.16 
-1.20 
-1.19 
-1.15 
-1.21 
-1.23 
-1 2 1  
-1.1 7 
-1.21 
-1.18 
-1.07 
-1 -25 
-1.20 
-1.16 
-1 .n 
-1.18 
-1.07 

-1.19 

2006 

-1.13 
-1.12 
-1.12 
-1 .l I 
-0.91 
-1.1 1 
-1.15 
-1.14 
-1.1 1 
-1.11 
-0.98 
-1 . I O  
-1.14 
-1.07 
-1.09 
-1.14 
-1.13 
-1.19 
-1.14 
-1.19 
-1 .I2 
-1 .OB 
-1.11 
-1.10 
-1.07 
-1.04 
-1.01 
-1.18 
-1.15 
-1.12 
-1.15 
-1.15 
-1.08 
-1.13 
-1 -09 
-1.07 
-1.14 
-1.18 
-1.15 
-1.08 
-1.14 
-1.10 
-0.87 
-7 20 
-1.13 
-1.08 
-1.15 
-1.10 
-0.86 

-1.1 1 

2007 

-0.87 
-0.84 
-0.85 
-0.84 
-0.49 
-0.88 
-0.88 
-0.88 
-0.88 
-0.81 
-0.64 
-0.82 
-0.87 
-0.78 
-0.81 
-0.85 
-0.86 
-0.95 
-0.87 
-0.95 
-0.84 
-0.79 
-0.84 
-0.82 
4.79 
-0.74 
-0.71 
-0.95 
-0.88 
-0.85 
4.89 
-0.89 
-0.80 
4.86 
4.81 
-0.81 
-0.67 
4.94 
4.89 
-0.78 

-0.81 
-0.45 
-0.96 
-0.86 
-0.83 
-0.88 
-0.82 
-0.45 

-0.87 

-0.83 

78 

2008 

-0.75 
-0.78 
-0.73 
-0.86 
5.58 
-0.77 
-0.77 
-0.77 
-0.77 
4.68 
-0.73 
-0.72 
-0.76 
-0.70 
-0.73 
-0.73 
0.75 
-0.85 
-0.76 
-0.85 
-0.73 
-0.66 
-0.73 
-0.75 
-0.73 
-0.75 
4.84 
-0.84 
-0.77 
-0.82 
-0.78 
-0.76 
-0.72 
-0.75 
-0.73 
-0.68 
-0.76 
-0b4 
-0.76 
-0.70 
-0.75 
-0.70 
-0.55 
-0.86 
-0.75 
-0.69 
-0.76 
4.70 
-0.54 

-0.74 



Natural Gas F'rice Effects of Energy Efficiency and Renewable Energy Practices and Policies, ACEEE 

CHANGE IN COMMERCIAL GAS PRICE 
RealffMcf 

AL 
Az 
AR 
CA 
co 
CT 
DE 
DC 
FL 
GA 
ID 
I1 
IN 
IA 
KS 
KY 
LA 
ME 
YD 
MA 
MI 
MN 
YS 
WO 
MT 
NE 
Nv 
NH 
w 
NM 
NY 
NC 
ND 
OH 
OK 
OR 
PA 
RI 
sc 
SD 
TN 
TX 
UT 
VT 
VA 
WA 
wv 
WI 
WY 

us 

2004 

-0.74 
-0.81 
-0.71 
4.85 
-0.72 
-0.71 
-0.69 
-0.73 
-0.81 
-0.71 
-0.72 
-0.68 
-0.67 
-0.67 
-0.76 
-0.68 
-0.74 
-0.75 
4.73 
-0.75 
-0.68 
-0.67 
-0.73 
-0.69 
-0.70 
-0.80 
-0.78 
-0.75 
-0.71 
-0.81 
-0.77 
-0.73 
-0.70 
-0.66 
4.76 
-0.72 
-0.68 
4.74 
-0.76 
-0.67 
-0.69 
-0.79 
-0.69 
-0.76 
-0.72 
-0.72 
-0.71 
-0.66 
-0.69 

-0.72 

2005 

-1.2.1 
-1.20 
-1 21 
-1.19 
-1.09 
-1.20 
-1 -22 
-1 21 
-1.19 
-1.19 
-1.14 
-1.19 
-1 91 
-1.17 
-1 .I9 
-1 2 1  
-1.21 
-1.24 
-1.21 
-1 -24 
-1 20 
-1.17 
-1.20 
-1.19 
-1.16 
-1.10 
-1.i2 
-1.24 
-1 .n 
-1 21 
-1 .n 
-I 21 
-1.16 
-1.20 
-1.19 
-1.15 
-1.21 
-1 -24 
-1.21 
-1.17 
-1.22 
-1 .19 
-1.07 
-1 25 
-1.20 
-1.16 
-1.22 
-1.18 
-1 .OT 

-1.18 

2006 

-1.12 
-1.11 
-1 .I I 
-1 -09 
-0.90 
-1.13 
-1.15 
-1.13 
-1.10 
-1.10 
-0.97 
-1.1 1 
-1.14 
-1.08 
-1.07 
-1.13 
-1.11 
-1.17 
-1.1 3 
-1.17 
-1.12 
-1.09 
-1.10 
-1.09 
-1.07 
0.96 
-0.98 
-1.17 
-1.14 
-1.11 
-1 .I 4 
-1.13 
-1.08 
-1.13 
-1.07 
-1.08 
-1.14 
-1.17 
-1.11 
-1 -08 
-1.13 
-1.09 
-0.88 
-1.18 
-1.12 
-1.09 
-1.14 
-1.10 
-0.87 

-1.09 

2007 

-0.86 
-0.83 
-0.84 
-0.84 
-0.50 
-0.90 
-0.88 

0.86 

-0.64 
-0.83 
-0.86 
-0.78 

-0.87 

-0.81 

-0.80 
-0.85 
-0.85 
-0.93 
-0.86 
-0.93 
-0.84 
-0.80 
-0.84 
-0.81 
-0.79 
-0.73 
-0.71 
-0.94 

-0.85 
-0.88 
-0.87 
-0.80 
-0.86 
4.80 
-0.82 

-0.93 
-0.86 
-0.78 
0.86 
-0.81 
-0.46 
-0.94 
-0.85 
0.84 
0.87 
4.82 

-0.88 

-0.87 

-0.46 

-0.83 

79 

2008 

-0.76 

4.74 
4.88 
-0.58 
-0.81 
-0.77 
4.77 
-0.78 
-0.71 
-0.73 
-0.73 
-0.76 
-0.70 
-0.74 
-0.74 
-0.75 
-0.85 
4.77 
-0.84 
-0.73 
-0.68 
-0.74 
-0.75 
-0.73 
4.72 
-0.84 
-0.85 
-0.79 
-0.84 
-0.81 
-0.77 
-0.72 
-0.75 
-0.74 
-0.7 1 
-0.77 
0.84 
-0.77 
-0.71 
-0.76 
-0.73 
-0.56 
-0.85 
0.76 
-0.72 
-0.77 
-0.71 
-0.55 

-0.75 

6.80 



Natural Gas Price Effecis of Energy Efficiency and Rcnewable Energy Practices and Policies, ACEEE 

CHANGE IN INDUSTRIAL GAS PRICE 
R e a W c f  

AL 
A2 
AR 
CA 
co 
CT 
DE 
DC 
FL 
GA 
ID 
IL 
IN 
IA 
KS 
KY 
LA 
ME 
MD 
MA 
MI 
MN 
MS 
MO 
MT 
NE 
w 
NH 
NJ 
NM 
NY 
NC 
ND 
OH 
OK 
OR 
PA 
RI 
sc 
SD 
TN 
Tx 
UT 
VT 
WA 
WA 
wv 
m 
llvy 

us 

2004 

-0.87 
-0.90 
-0.85 
5.91 
4.86 
-0.91 
-0.86 
0.00 
-0.58 
-0.90 
-0.86 
-0.83 
-0.85 
-0.85 
-0.88 
-0.86 
-0.85 
-0.91 
-0.90 
-0.91 
-0.83 
-0.86 
-0.86 
-0.86 
-0.86 
-0.86 
-0.86 
-0.92 
-0.87 
-0.90 
-0.86 
-0.90 
-0.86 
-0.82 
-0.88 
-0.87 
-0.85 
-0.90 
-0.90 
4.86 
4.87 
-0.89 
-0.86 
-0.94 
-0.89 
-0.87 
-0.89 
-0.85 
-0 .a5 

-0.87 

2m 

-1 -20 
-1 .m 
-1 .m 
-1.23 
-1.05 
-1.24 
-1.22 
0.00 

-1 -20 
-1 .I 1 
-1.1 8 
-1.21 
-1.16 
-1.18 
-1.21 
-1 20 
-1 2 5  
-1 21 
-1.25 
-1.19 
-1.18 
-1 -20 
-1.17 
-1.16 
-1 .I4 
-1.11 
-1 2 5  
-1.23 
-1.21 
-1.22 
-1 21 
-1.17 
-1 a 
-1.1 8 
-1.18 
-1 21 
-1.23 
-1 -21 
-1.18 
-1.21 
-1.19 
-1.05 
-1.28 
-1 20 
-1.17 
-1.21 
-1.20 
-1.04 

-1.19 

-1 .m 

2006 

-1 .oa 
-1.09 
-1.06 
-I .I 3 
-0.81 
-1.12 
-1.10 
0.00 

-1.16 
-1.1 0 
4.95 
-1.06 
-1.10 
-1.04 
-1.05 
-1 .os 
-7.06 
-i.13 
-1.12 
-1.13 
-1.08 
-1.07 
-1.08 
-1.04 
-1 .E 
-1.01 
-0.96 
-1.13 
-1.11 
-1.09 
-1.11 
-1.1 1 
-1.06 
-1.09 
-1.05 
-1.08 
-1.10 
-1.12 
-1.1 1 
-1.06 
-1.09 
-1.06 
-0.83 
-1.15 
-1.11 
-1.07 
-1.1 1 
-1.10 
-0.81 

-1.07 

2007 

-0.83 
-0.83 

-0.82 
-0.87 
-0.51 
-0.90 
4.86 
0.00 

-0.86 
-0.84 
-0.71 
-0.81 
-0.85 
-0.78 
-0.80 
4.83 
-0.82 
-0.91 
-0.85 
-0.91 
-0.82 
-0.82 
-0.83 
-0.79 
-0.81 
-0.77 
4.74 
-0.97 
-0.88 
-0.84 
-0.88 
-0.85 
-0.82 
-0.84 
-0.80 
4.83 
-0.86 
-0.89 
-0.85 
-0.81 
-0.84 
-0.82 
-0.51 
4.94 
-0.85 
-0.84 
-0.85 
-0.84 
-0.50 

-0.81 

80 

2008 

-0.76 
0.80 
-0.76 
-0.92 
-0.55 
-0.86 
-0.80 
0.00 

-0.80 
-0.79 
-0.75 
-0.75 
-0.78 
-0.74 
-0.75 
-0.77 
-0.76 
4.86 
-0.80 
-0.86 
-0.76 
-0.75 
-0.76 
-0.76 
-0.75 
-0.74 
-0.89 
-0.87 
-0.82 
4.86 
-0.84 
-0.80 
-0.75 
-0.77 
6.75 
43-78 
-0.79 
-0.85 
-0.80 
-0.76 
-0.77 
-0.75 
4.59 
-0.90 
4.80 
-0.78 
-0.79 
-0.77 
-0.56 

-0.77 



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

CHANGE IN POWER GENERATION GAS PRICE 
RealWMcf 

AL 
Az 
AR 
CA 
co 
CT 
DE 
Dc 
FL 
GA 
ID 
LL 
IN , 

IA 
KS 
KY 
LA 
ME 
MD 
MA 
MI 
MN 
MS 
MO 
MT 
NE 
NV 
NH 
NJ 
NM 
NY 
NC 
NO 
OH 
OK 
OR 
PA 
RI 
sc 
SD 
TN 
Tx 
UT 
w 
VA 
WA 
wv 
w 
wr 

us 

2004 

-0.87 
-0.99 
-1 .M) 

-0.95 
-0.99 
-0.86 
-1.03 
0.00 

-0.92 
-0.88 
-0.80 
-1.10 
-1.02 
1.43 

-1.03 
-0.85 
-0.98 
-0.89 
-0.98 
-0.89 
4.99 
0.30 

-1.05 
0.36 

-0.86 
0.06 
-0.95 
0.89 
-1.10 
4.99 
-1.03 
-0.89 
-0.85 
-0.96 
-1.03 
-0.72 
-1.02 
-0.88 
-0.91 
0.67 
-0.88 
-0.97 
-0.76 
-0.91 
-1 .oo 
-0.73 
-0.94 
-1.12 
-0.77 

-0.95 

2005 

-1 -25 
-1.24 
-1 21 
-1.22 
-1.01 
-1.21 
-1.30 
0.00 

-1.20 
-1.26 
-1.08 
-1.19 
-1.34 
-7.80 
-1.18 
-1 -22 
-1.19 
-1 26 
-1.23 
-1.25 
-1 .a 
-6.96 
-1.21 
-6.24 
-1.13 
-5.82 
-1.13 
-1.26 

-1 21 
-1.28 
-1 29 
-1.11 
-1.28 
-1.18 
-0.95 
-1.28 
-1.25 
-1.28 
-7.14 
-1.29 
-1.20 
-0.98 
-1.28 
-1.23 
-1.02 
-1 28 
-1.18 
-0.32 

-1 2 2  

-1.28 

2008 

-1.23 
-1.03 
-1.03 
-1.11 
-0.77 
-1.04 
-1.32 
0.00 

-1.12 
-1.24 
-1.08 
-1.05 
-0.96 
-6.16 
-1.02 
-1.27 
-1.03 
-1.08 
-1.17 
-1.08 
-0.93 
-5.77 
-1 .a4 
-5.02 

4 7 8  
-0.94 
-1 -09 
-1.05 
-1.08 
-1.03 
-1.26 
-f.M 
-0.94 
-1 .OO 
-1.05 
-1.27 
-1.08 
-1.26 
-5.68 
-1.24 
-1 -01 
-0.75 
-1.10 
-1.25 
-1.06 
-0.95 
-1 -05 
-0.70 

-1.07 

-1.11 

2007 

-0.84 
-0.83 
-0.83 
-0.86 
-0.55 
-0.85 
-0.91 
0.00 

-0.85 
-0.85 
-0.70 
-0.81 
-0.84 
-5.87 
-0.83 
-0.8 1 
-0.84 
-0.94 
-0.86 
-0.93 
-0.82 
-5.16 
-0.85 
4.50 
-0.71 
4.30 
-0.82 
-0.95 
-0.90 
-0.85 
-0.89 
4.87 
-0.68 
-0.83 

-0.56 
-0.91 
-0.93 
-0.87 
-5.40 

-0.82 

-0.86 
-0.82 
-0.4 1 
-0.97 
-0.85 
-0.60 
-0.84 
-0.82 
-0.37 

-0.86 

81 

2008 

-0.85 
-0.77 
-0.76 
-0.89 
-0.55 
-0.81 
-1.01 
0.00 

-0.82 
-0.85 
-0.87 
-0.89 
-0.70 
-5.21 
-0.76 
-0.87 
-0.76 
-0.86 
-0.85 
-0.85 
-0.69 
-4.59 
-0.75 
-4.06 
-0.75 
-3.90 
-0.96 
4.86 
-0.89 
-0.91 
-0.83 

-0.72 
4.69 
-0.76 
-0.71 
-0.98 

0.87 

-0.85 
-0.87 
-4.86 
-0.85 
-0.77 
-0.53 
-0.89 
-0.91 
-0.72 
-0.70 
6.88 
-0.50 

-0.87 
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CHANGE IN RESlOENnAL GAS CONSUMER COSTS 
Millions of $ 

AL 
Az 
AR 
CA 
co 
CT 
DE 
DC 
FL 
GA 
ID 
IL 
IN 
IA 
KS 
KY 
LA 
ME 
YD 
MA 
MI 
MN 
MS 
YO 
MT 
NE 
NV 
NH 
NJ 
NM 
NY 
NC 
ND 
OH 
OK 
OR 
PA 
RI 
sc 
SD 
TN 

UT 
VT 
VA 
WA 
wv 
WI 
w 

us 

rx 

2004 

-38 
-35 
-39 
-500 
-106 
-39 
-8 

-12 
-13 

-107 
-1 8 
406 
-137 
-62 
-n 
-52 
-40 
-1 

-74 
-1 15 
-296 
-1 12 
-27 
-91 
-1 7 
-33 
-29 
-7 

-192 
-34 

-382 
-52 
-10 

-278 
-54 
-40 
-239 

-18 
-22 
-1 0 
-56 

-177 
-53 
-3 

-73 
-69 
-22 

-121 
-1 4 

4,391 

2005 

-64 
-55 
-64 

-745 
-159 
-64 
-i 3 
-2 I 
-20 

-185 
-28 

472 
-232 
-103 

-93 
-92 
-67 
-2 

-1 20 
-1 64 
-506 
-188 
-43 

-1 52 
-28 
-54 
4 6  
-1 2 
-333 
-54 
-62 1 
-91 
-1 5 

474 
8 8  
-64 
-395 
-30 
40 
-1 7 
-97 

-78 
-4 

-119 
-112 
-38 

-201 
-1 9 

-7.1 88 

-283 

2006 

-60 
-52 
-60 

-696 
-1 38 
-62 
-13 
-20 
-19 

-174 
-25 

-633 
-221 
-96 
-8 5 
-87 
-62 
-2 

-115 
-1 79 
-475 
-178 
-41 

-140 
-26 
-49 
-42 
-1 1 

-32 1 
-51 

-600 
-87 
-14 

-447 
-8 1 
-61 

-29 
-38 
-16 
-92 
-267 
-67 
-4 

-115 
-107 
-36 

-1 91 
-17 

-378 

6,779 

2007 

-48 
-43 
-50 

-571 
-87 
-54 
-10 
-1 6 
-1 5 

-1 32 
-18 

-504 
-176 
-74 
-65 
-69 
-50 
-1 
-95 

-1 55 
-372 
-140 
-35 

-107 
-20 
-36 
-32 
-10 
-264 

4 2  
-506 
-71 
-1 I 

-355 
-62 
-5 1 

-314 
-25 
-3 1 
-12 
-74 

-215 
-46 
-4 

-97 
-89 
-28 

-1 53 
-1 2 

-5,446 

2008 

-43 
-42 
4 7  

-587 
-1 04 
-51 
-1 0 
-1 5 
-14 

-1 17 
-21 
-469 
-1 62 
-70 
-61 
-63 
-46 
-1 

-89 
-149 
-333 
-125 
-34 
-102 
-1 9 
-37 
-38 
-9 

-245 
-43 

-477 
-64 
-1 I 
-323 
-58 
-47 

-2 95 
-24 
-28 
-12 
-67 

-1 99 
-53 
-3 

-92 
-80 
-25 

-142 
-14 

-5.1 59 
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CHANGE IN COMMERCIAL GAS CONSUMER COSTS 
Millions of S 

AL 
Az 
Aft 
CA 
co 
CT 
DE 
DC 
FL 
GA 
ID 
IL 
IN 
LA 
KS 
Ky 
LA 
YE 
MD 
MA 
MI 
MN 
MS 
MO 
MT 
NE 
NV 
NH 
NJ 
NM 
NY 
NC 
ND 
OH 
OK 
OR 
PA 
RI 
sc 
SD 
TN 
Tx 
UT 
VT 
VA 
WA 
wv 
WI 
WY 

us 

2004 

-20 
-29 
-28 

-24 1 
-50 
4 3  
-4 

-1 6 
-43 
4 3  
-1 1 

-165 
-69 
-34 
-32 

' -29 
-2 1 
-3 
-50 
-76 

-141 
-74 
-1 9 
-48 
-1 1 
-23 
-23 
-8 

-142 
-27 

-344 
-34 
-9 

-135 
-34 
-26 
-115 
-1 3 
-1 7 
-8 

4 1  
-1 68 
-31 
-3 
-60 
-44 
-19 
-67 
-12 

-2,704 

2005 

-30 
-41 
4 
-328 
-70 
6 9  
-7 

-24 
-60 
87 
-17 

-260 
-1 15 
-55 
-45 
-48 
-3 1 
4 
-77 

-1 13 
-236 
-121 
-28 
-75 
-16 
-30 
-32 
-1 3 
-230 
-38 

-517 
-53 
-1 3 
-229 
-50 
-39 
-190 

-20 
-26 
-12 
-66 
-243 
-45 
-4 
-w 
-66 
-32 

-110 
-1 7 

4,152 

2006 

-27 
-36 
-40 
-294 

-58 
-65 
-7 

-22 
-53 
-59 
-14 
-235 
-106 
49 
-39 
-43 
-28 
4 

-70 
-106 
-218 
-1 10 
-26 
-66 
-15 
-24 
-28 
-1 2 

-215 
-35 

-48 
-12 
-210 
4 3  
-36 

-177 
-19 
-23 
-1 I 
-60 

-21 8 
-38 
-4 

-87 
-62 
-29 
-102 
-1 5 

-478 

-3,775 

2007 

-20 
-27 
-31 
-230 
-33 
-53 
-5 

-1 7 
4 1  
-42 
-1 0 

-175 
-79 
-36 
-27 
-32 
-2 0 
-3 
-54 
-88 

-165 
-82 
-20 
4 7  
-1 1 
-1 7 
-20 
-10 

-171 
-28 

-382 
-36 
-9 

-1 58 
-30 
-28 

-1 37 
-1 6 

.-17 
-a 
4 5  

-1 67 
-25 
-3 

-69 
4 8  
-22 
-77 
-10 

-2,876 

2008 

-1 7 
-26 
-28 

-243 
-39 
-50 
-5 

-1 5 
-37 
-36 
-1 1 

-1 58 
-70 
-33 
-25 
-28 
-18 
-3 
-50 
-85 

-146 
-71 
-1 9 
-43 
-1 0 
-17 
-24 
-9 

-1 59 
-29 

-359 
-32 
-8 

-139 
-28 
-25 

-123 
-15 
-15 
-7 
-39 

-154 
-30 
-3 

-64 
-42 
-20 
-70 
-12 

-2,690 
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CHANGE IN INDUSTRIAL GAS CONSUMER COSTS 
Millions of S 

Al 
A2 
AR 
CA 
co 
CT 
DE 
Dc 
FL 
GA 
ID 
I1 
IN 
IA 
KS 
KY 
LA 
ME 
1111) 
MA 
MI 
YN 
MS 
MO 
MT 
NE 
NV 
NH 
NJ 
NM 
NY 
NC 
ND 
OH 
OK 
OR 
PA 
RI 
sc 
SD 
TN 
Tx 
UT 
VT 
VA 
WA 
wv 
WI 
WY 

us 

2004 

-148 
-13 
-73 
-650 
-s8 
-22 
-18 

0 
-56 

-102 
-25 

-21 1 
-217 
-7 1 
-73 
-71 
-560 
-t 1 
-24 
4 6  

-166 
-76 
-75 
-50 

-29 
-6 
-7 
-40 
8 
-34 
-60 
-1 8 

-228 
-95 
-66 

-146 
-1 

BO 
-3 

-89 
-1,522 

-30 
-3 

-48 
-71 
-33 

-113 
-28 

-5,562 

-a 

2005 

-21 5 
-17 
-09 

-942 
-67 
-32 
-26 

0 
-75 

-1 32 
-30 

-305 
-317 
-99 
-9 1 

-107 
-701 

-1 6 
-32 
-69 

-240 
-1 07 
-1 14 
-69 
-9 

4 0  
-6 
-9 
-60 
-1 

-52 
-78 
-2 5 

-341 
-1 15 
-74 

-213 
-3 

-77 
4 

-? 36 

-35 
-4 

-64 
-78 
-43 

-1 64 
-30 

-1,857 

-7,407 

2006 

-1 92 
-13 
-88 
-792 
-56 
-29 
-23 
0 

453 
-118 
-23 
-246 
-252 
-80 
-84 
-92 

-69 1 
-14 
-24 
-63 
-201 
-90 
-95 
-55 
-8 

-3 1 
-2 
-9 

-49 
-5 

-40 
-65 
-21 

-277 
-100 
-82 

-184 
-3 

-68 
-3 

-116 
-1,803 

-26 
-4 
-55 
-89 
-39 

-1 34 
-1 7 

-6.61 1 

2007 

-142 
-1 0 
-74 

-626 
-30 
-25 
-18 
0 
41 
-79 
-1 8 

-1 86 
-1 93 
-62 
66 
-70 
-563 
-12 
-1 7 
-58 

-1 50 
-71 
-72 
-42 
-6 

-24 
-2 
-7 

4 7  
-10 
4 5  
4 2  
-1 6 

-209 
-83 
-74 

-149 
-4 

4 6  
-2 

-88 
-1.485 

-1 5 
-3 

-39 
-81 
-27 

-1 05 
-10 

-5,227 

2008 

-143 
-12 
-73 

-705 
-43 
-25 
-17 

0 
-49 
-91 
-2 1 

-191 
-1 98 

-64 
-66 
-71 

-552 
-1 1 
-20 
-59 

-151 
-69 
-74 
-43 
-6 

-25 
-4 
-7 

-42 
-19 
-38 
4 9  
-16 

-21 0 
-86 
-74 

-3 35 
4 

-51 
-3 

-91 
-1.443 

-20 
-3 

-44 
-79 
-29 
-,lo6 
-16 

-5,344 

84 
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CHANGE IN POWER GENERATION GAS CONSUMER COSTS 
Millions of 3 

AL 
Az 
AR 
CA 
co 
CT 
DE 
DC 
FL 
GA 
ID 
It 
IN 
IA 
KS 
KY 
LA 
ME 
MD 
MA 
MI 
MN 
MS 
MO 
MT 
NE 
Nv 
NH 
NJ 
NM 
NY 
NC 
ND 
OH 
OK 
OR 
PA 
RI 
sc 
SD 
TN 
. TX 
UT 
V l  
VA 
WA 
wv 
WI 
WY 

us 

2004 

-1 33 
-162 
-27 

-1,090 
-55 
-67 
-40 
0 

-648 
-130 
-2 1 
-89 
11 
-2 

-18 
-35 

-1 24 
-71 
-37 

-1 76 
-99 
-8 

-23 
-28 
-3 

-231 
-2 

-1 83 
-33 

-431 
-46 

0 
70 

-84 
-144 
-67 
-85 
-38 

1 
-37 

-1,550 
-27 
-1 

-25 
-1 00 

10 
-28 
-5 

-6.170 

4 8  

2005 

-246 
-191 
-73 

-40 
-105 
-67 

0 
-963 
-229 

-27 
-100 
9 

-1 3 
-29 
6 9  
-224 
-101 
-54 

-281 
-131 
-36 

-174 
-5 1 
4 8  
-1 8 
-395 

-4 
-1 99 
-39 
497 
-94 
0 
67 

-1 52 
-160 
-82 
-133 
-74 
-17 
-72 

-1,507 
-1 7 
-2 

4 2  
-100 

12 
-30 
-6 

-1,898 

-8,702 

2006 2001 

-190 -422 
-1 26 -943 
-39 -36 

-1,820 -2.186 
-23 -3 i 

-1 03 -1 24 
-96 -1 19 

0 0 
-1,018 -1,001 

-195 -288 
-31 -37 

-1 22 -140 
3 28 

-15 -2 1 
-2 1 -1 8 
-47 - 106 

-162 -145 
-87 . -75 
46 -85 

-251 -296 
-112 -73 

-38 -42 
-111 -74 
-63 -80 
-57 -62 
-18 -1 9 
-502 -632 
-3 -4 

-204 -207 
-38 4 0  
473 -554 
-72 -141 

0 0 
59 100 
-95 -87 

-1 96 -179 
-144 -21 0 
-1 26 -149 
-67 -90 
-15 -16 
43 -1 17 

-1,706 -1,846 
-26 -28 
-i -1 
-34 -58 

-1 26 -108 
11 20 
-3 1 -32 
-5 -9 

-8,621 -9,973 

2008 

-385 
-127 
-33 

-2.312 
-24 

-129 
-1 70 

0 
-1,026 
-263 
-38 

-129 
3 

-23 
-18 
-94 

-147 
-69 
-82 

-280 
-86 
-45 - 

-102 
-94 
-75 
-2 1 
-730 

-3 
-234 
-37 
-545 
-126 
0 
53 
-90 
-1 79 
-326 
-149 
-82 
-1 5 

-1 03 
-1,805 

-29 
-1 
-54 
-110 

10 
-3 1 

-6 

-10,366 

85 
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Appendix C-Changes in Natural Gas Consumption, Price and 
Expenditures for National EE/RE Scenario 
The result for the base-case and ?he four policy scenarios are available in Microsoft Excel 
format on the ACEEE web site at: httD://aceee.or~enernvlefnat4as-study.htm. 
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Introduction 

The Ratepayers for Affordable Clean Energy (“RACE”) requested that Synapse Energj 
Economics, Inc. (“Synapse”) review the California Public Utilities Commission’s 
(“C‘otniiiissioii’’) Order Instituting this proceeding and the proposals expected to be 
subinittcd by Pacitic Gas and Electric Company (..PC&E”j, Southern California Gas 
Company (“SoCalGas”). San Diego Gas and Electric Comlmiy (“SDG&E”). and 
Suuthwcst Gas Corporation. (hereinafter “California’s natural gas utilities”) RACE also 
rcqiiested t l int  Synapse evaluate whether the Coinmission should pre-approve t i i l l  cost 
recovery o f  contracts Ixtween the natural gas utilities and liquid natural gas (“L,NC”) 
suppliers and the costs o f  intcrconnectin, their systems \4 itli LNG facilities. 

This report presents Synapse’s colntiients on the Phase I Proposals submitted by the 
iiatural gas utilities and identifies a nuinber o f  actions the Coinmission should initiate to 
assiire that i n  coining years there will be adequate supplies o f  natural gas in California at 
reasonable rates and with the lowest possible environmcntal impact. 

Synapse Energy Economics 

Synnpsc Enerm Economics. Inc. provides research, testiinony, reports and regulatory 
support to consiiincr advocates. environnicntal organizations. regulatory commissions, 
state energy ofticcs, and others. The company \vas founded in May 1996 tu specialize in 
sonstilting on electric industry issues. 

M’e assess the many public policy implications of electricity industry planning, regulation 
and restructurins, with an emphasis oil consumer and environmental protection. Our 
work covers various inter-related issues pertaining to restriicturing, such as market 
power, stranded costs. pcrforiiiance-based ratenlaking. reliability, mergers and 
acquisitions. divestiture plans, energy efficiency. renewable resources, consumer 
aggregation, power plant economics. environtiiental disclosure, and regulation of 
distribution companies. Our research frequcntly incorporates economic analyses and 
corn p ti ter niodel i ng of electricity generat ion fac i lit ies. 

Synapse works for a wide range o f  clients throLighoiit the US, including Attorneys 
General, Oftices of Consumer Advocates, Public Utility Comiiiission staff, a variety of 
environmental groups, foundations, the Environmental Protection Agency, the 
Depsrtnient o f  Energy, the Department of Justice, the Federal Trade Cornmission, the 
National Association of Regulatory Utility Commissioners, and others. 

Additional infi,rination regarding Synapse Energy Economics, its qualitications, staff, 
clients. projects and reports are available on-line at w\i:\Y.svnnyse-ener_9y.coln. 

Conclusion and Recommendations 

The Commission shoiilcl not adopt the fiindamental clianges in traditional gas I-atemaking 
policy presentecl in tlic Phase 1 Proposals submitted by the natural gas utilities that would 
allow fnr pre-approval oi’cost recovery for capacit} acquisitions involving supplies froin 
proposed LNG facilities and for the costs of building intcrconnections with such 
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Ihcilities. In general, there should be no gaarantees or full  rate recoveiy of gas utility 
capacity acquisitions or related interconnection investments i n  the absence of: 

0 a slio\ving that tlie utility explored and considered all reasonable supply and 
deiiiand side alternatives, including energy crficiency and the use of renc\cablc 
energ! soiirces; 

a showing that the ittilit}, used a nietliodologj. that recognizes both tlie economic 
and environmental benefits and costs ofsuc11 alternatives; and 

e a showing that tlie proposed new resoitrces are absolutely essential for reliable 
service and are clearly and materially superior on a societal least cost hasis. 

These required evaluations should takc into account the economic benefits that rcduccd 
consumption provides by reducing the niarket power of gas and electricity suppliers, 
tempering volatility of gas and electric market prices, and reducing clearing prices i n  gas 
and electric niarkets, especially at times o f  highest prices. 

Therefore, i n  place ofapproving regulatory changes proposed by tlie iiatiiral gas utilities. 
[lie Coinmission shoiild espeditiously initiate a gas integrated resoitrco planning process 
that would include participation by a broad range of stakeholders. 111 addition, the 
Commission should work kvi t l i  the California Energy Commission (“CEC”) ( 1 )  to ensure 
that comprehensive Cal ifornia-specific analyses of cost-effective gas energy efficiency 
ineastires are completed espeditiously and ( 2 )  to dramatically increase funding of gas 
energy efficiency programs and related efforts regarding improving building and 
appliance stantlards. The appropriate regulatory policies for addressing tlie issues raised 
by the Commission in the Order Instituting Rulemaking (“OIR’) i n  this proceeding 
cannot be determined wi~lioirt considering the potential for sticli cost-et‘fective gas energy 
efticiency ineasiires and \~itIioiit resolving tlie related qtirstinns on energy efficiency 
being addressed i n  Riilemaking 01 -08-02s. 

The Commission also sliuulcl work with the CEC to ensitre that California’s agine power 
plants are either repowered or replaccd by niorc efficient generating facilities. 

Finally, the Commission should ensure that there are  strong affiliate transaction rules i n  
place to govern negotiations aiicl interactions between tlie California natural gas iitilities 
and any aftiliates supplying LNG. 

Summary of Comments 

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

Comment No. I - Calit3rnia’s natural gas utilities have requested substantial and 
significant changes in traditional ratemaking and regulatory oversight 
of capacity acquisition and investment decisions. 

Cnninient No. 2 - The natural gas utilities have provided no evidence that the 
fundamental changes i n  regulatory policics and oversight that they have 
proposcd are needed or will provide benefits for ratepayers. 
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Coinnient No. 3 - Tlie gas utilities’ proposals would allow for only minor stakeholder 

Comment No. 4 - Tlie Commission should not be rushed into approving by this suinmcr 

inpiit or review of their gas capacity acquisition decisions. 

the fiindamental 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 

Coiiiment No. 6 - Commission oversight is critical to acliicving the goals of portfolio 

adequate supplies o f  natural gas at  reasonable rates. 

nianagement. 

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

Comment No. 8 - The firture demand for natural gas can be significantly reduced through 
tlie Impleinentation o f  more extensive electric energy efficiency 
programs and tlie Acceleration of the state‘s Renewable Portfolio 
Standard from 2017 t o  2010. 

Comment No. 9 - Future natural gas demand also can be rcduccd significantly by the 

Comment No. 1 c) - There is a signitlcant potential Ibr reducing both core and non-core 
natural gas demand. 

Comment No. 1 1 - PG&E’s proposal that ratepayers continue to pay for existing facilities 
that are used less due to the addition of new supply soiirces or system 
capacity is contrary to established regulatory policy. 

repo\vering or retirement of California’s aging power plants. 

Methodology 

SJ napse lis reviewed i n  detail the Commission’s 01R arid the proposals submitted by the 
nntural gas utilities. Synapse also lias reviewed the pro,iections of future electricity and 
ii3tural gas siipplies and demands prepared by the natiiral gas utilities and the CEC. Jn 
addition, Synapse lias re\ iewed the assessments, by tlie CEC and others, of the potential 
for electricity and gas demand reductions through increased finding o f  efficiency 
propi-ams and acceleration of the state’s Renewable Portfolio Standard. 

This Rcport also relies on the results o f  earlier Synapse work including, most particularly, 
analyses of the hcncfits of repowering older, inefficient power plants’; reviews of 
electricity siipplies and demands i n  the Dcscrt Southwest and WECC’: modeling studics 
o f  the interconnected WECC system as part of the development o f  a plan for the 
implementation of energy cfflciency and renewable resources i n  seven Interior West 

1 For esnmple, see the testimony of Dakid Sclilissel in Cases 99-F- 1677 and 00-F-1756 before the 
New Yorh State Board 011 Electric Gcneratioii Sitins and llic Environttient. 
For e\-ample, see the testimony of Dabid Sclilissel in Arizona Puhlic Seivice Commission Dockets 
Nos. E-01 345A-OI-OS22 and E-01-345A-03-0437. 
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states’; and a study on the ticcd for, the benefits of. and the development of portfolio 
management strategies for procuring electricity resources. -I 

Comment No. I: California’s natural gas utilities have requested 
substantial and signif icant  c h a n g e s  in tradit ional ra temaking  and 
regulatory ove r s igh t  of capacity acquisition and investment decisions. 

I t 1  their Phase I proposals the California Natural Gas Utilities have requested substantial 
c1iange.j in [he Commission’s established tatemaking practices arid policies related to cost 
recovery and [lie oversight o f  tlie natural gas capacity acquisition and investment 
clrc isions. 

PG&E 

PG&F has proposed that all pipeline, storage and LNC contracts falling Lvithin a 
Comiiiissioii-,?pproved Capacity Coiiimitment Range would be pre-approved for cost 

PG&E proposes to hold firm annual interstate and intrastate transportation 
capacity hctween 1000 MDMday and I100 MDtliitlay.h During the sitiiimer months. 
PG&E wniild hold between 750 and S S O  MDtli/day of intrastate capacity. PC&E also 
\voiild hold between 40 and 46 MMDth ofstorage capacity, which is higher t h a n  i ts  
c it wen t st ot-age inventory ho ltli ng o f  3 3.5 hlhlDth. 

PG R: E etn 1311 asizes that a I I coin in it men ts within this pre-approved Capacity Range woii Id 
be deemed reasonable and fully recoverable in rates for any of the following: 

0 Any existing interstate, intrastate, and storage capacity; 

e Tndividual interstate, intrastate, storage capacity, and LNG supply contracts with 
terms ofthree years or less; 

0 Individual interstate. intrastate, slorage capacity, nncl LNC supply contracts with 
terms nFmore tlian three years ant1 qitantities less tli;ln or equal to  100 MDtliiday 
or 3 h4MDtli o f  storage; and 

0 Interstate, intrastate, storage capacity, and LNG supply maintained by the esercise 
7 o f  ROFR options (in response to oilier shippers’ bids) or evera veen  lertns. 

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 
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establishcd by tlie Commission, PG&E proposes to file an Expedited Capacity Advice 
Letter after consultrition Lvitli the ORA, TURN, and t l ie  Energy Division.x PG&E’s 
proposed Expedited Calmcity Advice I,etter procedure would allow ten days for protests 
Jnd coiiinients aiicl three (lays for replies, and would seek Coinmission approval wi th in 2 1 
days of t l le filed date. However. PG&E does not specify the precise nature of this 
“coiisirltation wi th  the ORA, T U R N  and tlie Energy Division” and \vhether it would 
require approval from some 01- all of these organizations before i t  sought Coinmission 
approval. 

PG&E also proposes that utilities be deemed in compliance with the pre-approved 
Capacity Range i f t h e  range i s  not exceeded for a cumulative period o f s i s  months in any 
-<(,-month period. Consequently. under PG&E‘s ~iroposal. i t  c w l d  esceccl the pre- 
approved Capacity Range For 29 months o f  any 36-month period and still be deemed to 
be iii coinpliance \+fit11 the pre-approved Range. 

In addition, PG&E prolmses a policy change in thal currently; PG&E requires interstate 
pipelines and third-party storage providers to build their own facilities to PGGrE’s system 
and pay PG&E for its costs to build thc intcrconnect and related system changes. This 
policy wnuld be changed so that PG&E would build the facilities nccessary to transport 
the gas from the LNG facility (or another utility’s or pipeline’s facilities intcrcconnected 
t o  the LNG facility) to PG&E’S existing gas transmission ami distritwtion network.’” 

PG&E; fii i lher proposes that if it needs to build netv intrastate facilities to connect to a 
i icw supply sotirce. such as an LNG terminal, the certificate approval process i i i w t  
gusrantee recovery o f d  o f  its reasonable costs. This change would modify or eliminate 
tlie reqtiireiiient in Public Utilities Code Section 1005.5 that, for projects espected to 
escecd $50 mill ion in cost. tlie Commission must speci f j  a masirnum reasonable and 
prudent cost for the facility, subject to revision for reasonable additional costs.” 

Finally, PG&E proposes tliat ratcpayers continue to pay Ihe costs o fany  csisting PG&E 
transmission or storage facilities that arc bcing iised lcss due to the addition of new 
supply or capacity.’’ 

I) 

SoCalGas/SDG&E 

SoCaIGas and SDG&E have submitted capacity acquisition prc-approval proposals that 
I\ ere in many ways similar to PGBE‘s proposals. 

SoCalGas proposes l iold tirm interstate capacity within a Coinmission-approved 
Transportation Capacity Coniniitmeiit Range that averages between 80 percent and I 10 
percent o f t h e  forecasted core procurement portfolio’s average temperature year daily 
demand during non-winter months and averages an amount between 90 percent and 120 
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perceiit oftliis demand during the winter nionths.'3 .After consultation with the ORA. 
TCIRN, and the E.nergy Division, and with ORA'S approval, interstate c,apacity 
comiiiitments u i th in  this Coinmitinent Range would he deemed reasonable and fi~lly 
recoverable in rates in  the event that any one o f  the following critcria is satisfied: 

0 Ir1terstate capacity contracts with tcnns o f  inore than three years and quantities les 

Interstate capacity contracts acquired by tlie esercise of ROFR options in 

than or q t i a l  to IO0 Mhfcf/d; or 

0 

responsc to posted hids by other shippers. 

Multiple contracts wit11 substantially similar material terms (ix., price, contract tcrm, and 
receipt and delivery points) on one pipeline would bc aggrcgatccl to determine 
coinp~iance wit11 tlie Iim its of tIie AutIiorized Capacity Commitment process." 

Like PGRE. SoCalGas proposes an expedited Capacity Advice Letter approval proc.ess 
f,r commitments outside [lie limits o f  tlie Authorized Capacity Commitment process." 

SDG&E's proposal is  almost exactly tlie smie as that of  SoCaIGas. The only difference 
is that SDG&E proposes that interstate capacity commitments be deemed reasonable and 
t i i l l y  recoverable i n  ratcs if any one o f  the following criteria is  satistled: 

Interstate contracts with terms of three years or less; 

Interstate contracts \villi terms o f  inore than three years and qiianfities less than or 

Interstate capacity contracts acquired by the exercise o f  KOFR options in 

0 

equal to 20 MMcficl; or 

response to posted bids by other stiippers.lh 

A s  in SoCnlGns' proposal, miiltiple coiiti'acts with substantially similar material terms 
(i.e., pricc, contract term. and receipt and delivery points) on one pipeline would be 
aggregated to cleterniine compliance with the limits of  the Authorized Capacity 
Commitment process. 

I n  addition. SoCalGas and SDGgLE also proposed that the Commission adopt a policy 
that to tlie estent that the benefits to all iitility customers o f  access to new gas supplies are 
Zrcater than tlie cost to utility customers, the costs of expanding utility backbone racilities 
ncccssary to accoininodate new gas supplies should he rolled-in to the utilities' system 
widc transportation rate. Below a certain cost threshold, i t  wotild be presumed that 
benetits esceed costs." SoCalGas and SDG&E then proposed to roll-in new or espanded 
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supply access infrastructure costs 1111 to S; 100,000 per lv1Mcfid of added supply capacity, 
n i t11  a tiiaxiiiiLiin cost for a11 projects of$?OO mill ion I '  

SoCalGas and SDGffE also made a number o f  specific propo~als concerning related to 
@tay Mesa access and integration o f  their ti-ansmission systems. I 4 

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 froiii sonic gcncral, unsupported statements about the need to move quichly to 
secure access to new gas and n few comments aboiit the short amounts or time that 
capacity release timsactions arc posted on 3 pipeline's Electronic Bulletin Board. the gas 
uti1 i t ies' Phase I Proposals are devoid of any concrcte evidence about why tlie signiticant 
cliangcx they seck i n  Commission oversight of procuremcnt decisions are needed or 
i \o i i ld  be expected to produce benefits for ratepayers. There is  no showing in any of the 
Proposals that t l ie utilities' past gas capacity acqiiisitinn efforts were hampered in any 
w a y  by the existing regulatory scheme. There also i s  no showing that fiiti ire capacity 
acquisitions WC~LIICI be iiiore diff icult or expensive due to tlic absence o f  pre-approval for 
cost recovery or by a requirement to provide subsequent proof to the Commission that 
sucli acquisitions were pnident under the circumstances. 

SuCalGas and SDG&E did present the results o f  an analysis by the Cambridge Energy 
ResoLirce Associales ("CERA") that they claim shows the potential magnitude of 

-n cnmiiindity price reductions that are expected to result from access to LNG supplies.- A t  
Synapse's I - C ~ L I C S I ,  RACE requested a copy o f  the CERA analjcsis, and the related 
woi-kpaper?. in order tn evaluate [he study's tnethodology, nssomptioris and conclusions. 
Llnfortunatcly, SoCalCas and SDG&E refiised to provide copies o f  either tlie reqrrestetl 
aiialysis or the rclatcd ivorkpapers without a non-disclosure agreement.- Because such an 
agreement could not be negotiated in thc short time frame allowed for the preparation o f  
these comments. Synapse has not had any opportunity to asscss the rcasonablciiess of the 
claiins made by the companies concerning the CERA report.** 

J t  i s  easy to see why the gas utilities favor their proposals: apart from some tinspecified 
"consultation" by TURN, tlierc would not be any meaningful opportunity for 
s~al~eliolders other than tlie ORA and Commission staff to qucstioii the reasonablcncss of 
their capacity acquisition decisions. At the same time, the gas i iti l ities woii ld not face 

? I  

biJ, ai page 70. 

Il?id. at pages S-7 aiid following. 
P I . ( I C J O . V ~ . V  C$.?III Dicgn Gos & Efecfric. ConipninJ niitl Solilhcrii C'd$nri7iL7 Gus Conrpoiy, dated 
February 34, 2004. at page 9. 

Responses or SoCalGas and SDG&E to Questions Nos. 4 and 1 I of RACE'S First Data Request. 
SoCalGas and SM7SrE also objected to another seven of the other fifteen qtiestions coafained in 
RACE'S First Data Request to the companies. PC&E hns lo clnte failed to provide aiiswers to any 
o f  the qoestions siibriiittcd by RACE lo t1i:il company. 

I *  

1 . 1  

In 

II 

7 .  ._ 
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Coinmission review oftlie prudence of capacity acquisition related costs or the prospect 
o f  having some o f  those costs disallowed. 

Some limited flexibility may be necessary to allow the gas utilities to react quickly to 
opportunities i n  the short term gas markets. However, the number and scope of such 
upport ti ti i t ies \vi I I be I ini i  tcd by the t i t i  I ities’ med iiim and Ion, n-term contracts. 

Moreover, there will he niany instances i n  which tlic utilities would not have to move 
qiiickly to secure the new supplies or pipeline capacity. such as i n  tlie decisions to renew 
esisting contixts or to exercise RFOR o r  evergreen options. There is no need for tlie 
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-appi-oval of capacity acquisitions they would be iinable to secure adequate 
gas slipplies froin existing and new soiirces. Even then, the Commission should limit the 
pre-approval process to only those classes of capacity ricquisitions or instances kvhere 
there is a demonstrated need for the gas utilities to take actions quickly and ratepayers 
can [.re espcctcd to beiictit from tlie change. 

The gas iitiliries need not fear subsequent Commission review of the prudence oftheir 
capacity acqiiisition decisions if they are able to fiilly document the bases of those 
decisions and can show that they were reasonable under the circumstances that existed at 
thc time they were entered into and that the conipany tiilly considered all reasonable 
dcmand 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 1 Proposals commit the coinpanies to “consitit” with 
TIJRN as part o f  their authorized capacity commitnient processes.” However, the exact 
nature o f  this consultation is unspecified. Moreover. there is no committiient bj, the 
tililities tc follo\v or even fully consider any ofthe conccrns raised by or the 
recommendations niade by TURN. No other representatives oFstakeliolders, other than 
[lie Commission‘s Energy Division aiid ORA. would be consulted before the Companies 
entered into the categories of coinmitinents specified i n  each company‘s proposal. The 
SDG&E Phase 1 Proposal does not even include a coniniitinent 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 o f  their pr-e-approved ranges would be reviewed by the 
Commission. Although the specifics differ between the utility proposals, these Espedited 
Capacity Advice Letters ivotild be used in situations where the iitilities were seeking to 
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obtain new capacity Tor [ernis o f  longer than three years or beyond pre-approved 
q iian t i t i e s. 

As proposed, the E\-peclited Capacity Aclvice Letter process would allow interested 
parties t u 1  days to subinit protests and comments and three days for replies, and would 
seek Cornmission approval \v i t l i i n  2 I days ofthe filed date. Consequently. thcrc woitld 
/?e no oppoi-tiinity befoie tiling their protests and coniments for interested stakeholders to 
do any discovery to elicit information froni the utility about the other supply and demand 
alternatives that were available and considered. Nor \voiild there be any hearings or 
opporliitiity to cross-examine the utility’s claims. In this system, in order to provide 
meaningfirl ccmiriienls on proposed capacity acquisitiorts, interested stakeholders woitld 
iiced significant budgets suffkient to niainlain full-time monitoring of  the gas sitpply and 
deinaiid situations 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 expressed concern that thc Pliasc 1 
issues had to bc resolved by this sitintrier. Not surprisingly. the Phase 1 Proposals 
submitted by the natural gas utilities echoed the sentiment tlint the Commission needed to 
approve the requested changes i n  traditional ratemaking and oversight by this suiiimer. 
Flolvever, the proposals subniitted by the utilities were devoid o f  any concrete evidence 
showing that the Commission needed tu decide these issues that quickly. Indeed, the 
rrtilities’ Phase I proposals contained evidence which shows that the Commission need 
not rush to jud_sment in this proceeding. 

First. the only SDG&:E pipcline contract that 113s an upcoming termination notice date 
beh,i.t. [he end of May 2005 is the relatively small Canadian Path contract with Trsns- 
Cnnadn Nova Gas 1,iniited which has a notice date of October 3 I ,  2004. This contract 
proviries ~ j r  I 7,375 h/lct;’cIay ofcapacity.’4 

Second, SoCalGas has two substantial contracts with Transwesterti which have RFOR 
dates ofNovember I, 2004.’’ I-lowever, SoCalGas already has stated its intention to 
terminate or to negotiate reduced arnoiints 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 pa13 or al l  o f  the 
two contracts which have November I ,  2004 RFOR dates. 

Similarly. PG&E has three contracts with GT’NC. TransCanada BC and TransCanada 
N O V A  which espire in late 2005 and have noticc dates ofOctober 31 and December 3 1, 
2004. Hobvever, PG&E has expressed satisfaction with its misting natural gas siipply 
soiirccs and pipeline contracts: 

Table Q4 of SDGRrE‘s Responses to CPUC Data Requests (R.04-01-03) 

Table Q-l of SoCalGab‘s Responses to  CPUC Data Requests (R.04-01-025) 

24 

2 ;  
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(111~ 01' tlie issucs the Commission lias askcd the parties to address is 
supply diversity. PG&E is currently exceptionally well-silualed to 
prirchase natural gas from a variety o f  coiiipcting soiirces in Canada and 
the 1I.S. Soutliwest. PG&E's pipeline capacity contracts arc stnictiircd to 
atlbrd PG&E tlie opportunity to purchase gas from thcsc coiiipcting 
sources. PG&E's comments herein are intended to preseive and expand 
upon this existing level of supplj. diversity.'6 

As with SoCalCas, it is inconceivable thilt PG&E lias not already heen evaliiatiii~ 
possilde :ilternativc so~irces and deciding whether to terminate or replace mine ofthe 
pi pel ine cnpac i ty provided by these three coli triic ts. 

Consequentlj, tlie Commissioii certainly does not nced to make any decision in tlie Phase 
1 proccediiig belbre late October 3004. if not later. Moreover, tlie Coniinission can use 
the intervening seven months to examine the reasonahlcness t > f  tlie plans that these three 
companies have for renewing. replacing or terminatins their pipeline contracts within the 
contcxt o f a  proceeding allowing for lisarings and piblic participation. 

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

Tlic 23s utilities sa): in  their Phase I Proposals that i t  is important fix them to obtain 
nariiral gas tiom a variety o f  supply sources and tindei. a bleiicl o f  short, inedium and 
Icwg-teriii wiitrxts. We agree. Developing an optimal resoiirce mis is essential for 
ensuring that there will bc adequate supplies of  natural gas 10 meet the clemands of  core 
and non-core customcrs and electric generators at reasonable rates and with minimal 
environ menta I impact. 

Such an  opkiinal inis slioiild include demand side options and obtaining gas froin 
diversified supply sources, under contracts o f  varying lengths and with some reliance on 
spot markets. Indeed, as California's Energy Action Plan recognizes, the implementation 
of cost-effrctivc ciiergy efticiency measures must be tlie t i ist step i n  developing the 
optimal mix ofresourccs. A n  optimal resource mix iilso can inclircle Ilnancinl and 
physical hedges. 

Ho\vever, the gas utilities have provided no evidence tliot they have carried out an 
integi-ated rescxircc proccss to determine the appropriate mix o f  supply sources and 
coiltract t e r m .  Until  they provide such evidence. tlie Commission should withhold pre- 
adoption of any proccss that provides for any pre-approval of any resniirce acquisitions. 
Pre-approval o f  resources with sane assiirance of cost recovery should be used with great 
caution, and only if certain critical conditions are met. It is essential that pre-approval 
only he applied to resource portfolios that were dcvclopcd with propcr portfolio 
management techniques, with iiieaningfiil aiid substantial input from key stakclioldcrs. 
aiid \vitli proper oversight from regulators. 
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Mot-covcr, there should be no guarantees of fit11 rate recovery ofgas utility capacity 
acquisitions or relatcd 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 ofrene\vahle energy soiirccs, a showing that the utility used a 
methodology that recognizes both the econnmic arid environmental hcncfits and costs of 
such alternatives, and n showing that the proposed new resources are absolutcly csscntial 
Ibr rcliahle service 3iid clearly and materially superior on a societal least cost basis. Such 
evaluation and conipnriron should take into accoitnt the economic benetit reduced 
consumption provides by redttcitig the market power o f  gas and electricity suppliers, 
tciiipering volatility 01’ gas and electric market prices. and reducing clearing prices in gas 
and electric markets, especially at times or highest prices. 

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

Tlle Commission must maintain an activc ovcrsight role if it is to be assured that tlie 
nattiral gas iitilities are ptrsuing an optimal mis  o f  both supply and demand resources. 
Tlie Cniiiiiiission cannot merely adopt a prc-appro\~al process that. in essence. delegates 
h i l l  the oversight role and the determination of the appropriate rcsottrcc mix to bc 
pttrsued to  tlie gas utilities tliemselves, with somc involvement by the ORA, the Energy 
Division. and, i n  some instances, TURN. 

Instead, the Commission iiiitst be actively involved i n  tlie development and 
iiiipletnentation oftlie resourcc mix to be pursued by [lie utility: 

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

To assure that there is broad stakcholder i n p i i t  iti tlie process. One oftlie more 
cliallenging aspects of portfolio management is in the baJancing of the many 
different criteria for selecting tlie optimal resource portfolio. This balancing oficn 
involves trade-offs that affect different stakeholders differently. I n  order to ensure 
propei- balancing of different interests, i t  is essential to allow tlie various 
stakeholders to provide input into tlie portfolio inanagemetit process. 

I n  addition. there must bc periodic regulatory review of tlie portfolio management 
process. Successfill portfolio management requires regulatory guidancc and oversight on 
a n  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 es post reviews if they have adequately docirmented their capacity 
acqirisition and invcstinenl decisions and tlie utilities’ ictiotis can he shown to have 
provided benctits to ratepayers and society that esceed their costs. Even in pre-approval 
regimes, the implcinentation oftlie process milst still he monitored by the Coniniission, i f  
only to identify needed changcs in policy. 

Conseqriently, the Commission should implement a periodic gas integratcd resotirce 
process with the goal of assisting the utilities in developing optimal mixes of supply and 
demand resources, instead of adopting the pre-appr-oval processes proposed by the gas 
util i  ties. Tlie t i  t i  I ities wot i  Id have some flex ihi I ity i ti implementing the rexi lting resow-ces 
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platis and  there could, in ccrtain circumstanccs, be limited pre-approknl of a range o f  
h w - t e r n i  capacity acquisitions. This could encourage the gas ittil itics to takc advantage 
ufacquiring capacity I-esotirceq in those situations in \\ hich quick action i s  required. 

This periodic gas integrated resource process could b e  coordinatcd with the Gas Rcpo~ts 
Iilecl by tlie utilities evet-). f e ~  years and the periodic 31s 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 hy the CPIYC, the California 
Energy Coinmission and the C‘alifoniia Power Authority with tlie overall goal o f  ensuring 
that arleqiirile, reliable, and reasonably priced electricit>. and natural gas supplies are 
achiwcd and provicled through policies, strategies and actions that are cost-effective and 
en~- i ro t imen ta l l~~  sound fer Cnlifornia’s coiiswiiers and [a.\payer~.’~ 

The Energy Action Plan envisions a loading order o f  resources i n  which the first priority 
i s  given to optimizing strategies for energy conservation and efficiency. However, the 
OIR and Phase I proposals foctis exclusively on actions to increase supplies rather than 
incorporatlting those actions into an integrated plan that tirst reduces the state’s deniand 
for natural gas. This etiiphasis on supply side solutions i s  significant because it could 
cause the Commission to lose sight o f thc  ways in which the demand for natural gas, and, 
hence. tlie siipplies that are needed in future years. caii be dramatically reduced. 

Assessments by the Cali t imiin Energy Cotiimission and  other I-esponsihle organizations 
have identitied a nuniber o f  policies, strategies and actions t h a t  the Commission should 
require be implcnicnted betore it grants the fiindamental changes in traditional regulatory 
oversight of natural gas capacity acquisition and investments decisions that the natural 
gas utilities are requesting in their Phase 1 Proposals. These policies, strategies and 
actions are discussed in the various assessments cited i n  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 o f  the natural gas consumed in 
CLrlifortiia each year. The Staff o f  the California Energy Commission has estimated that 
the gas demand fot electricity w i l l  grow from 0.80 T c f i n  2003 to 0.9-3 Tcf in 3013, an 
annual growth o f  I .5 percent pel- year.- However. analyses by the Energy Commission 
Staff show that this growth can be reduced or even reversed if achievable electric energy 
efficiency goals are adopted and met and the achievement of the 20 percent goal for the 

7x 
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state's renewaide enersy portfolio standard is accelerated to 20 10 fioni the current goal 
01'2017. 

For euiiiple, Ihe Energy Commission s ta f f  has recoiiimended that the CPUC and the 
CEC set energy efficiency savings goals Tor the efficiency prograins fiinded by the piiblic 
goods charges arid suppleinental procurement programs. These goals are 7,000 GWk pcr 
year o f  savings from all energy efficienc?, programs by 2006, I-3,000 G W h  b). 2008, and 
;0,000 GIVh by 20 1 3.30 
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Vleeting these goals would provide an additional 20,000 GWh of savings by 201 3 (over 
the Energy Commission’s base case forecasts) and \wuld he equivalent to roughly S O  
percent ofthe projected increase in  electricity usage in the state over the nest decade.’’ 

A 2002 sttidy on “California’s Secret Energy Surplus. the Potential for Energy 
Efficicncy,” siniilarly concluded that over tlie next decade there i s  a significant remaining 
achicvable and cost-effective potential for energy-efficiency savings in California, 
beyond thc Business-as-Usual savinw that are likely to occiir under continuation o f  
current public goods funding leve1s.h However, this sttidy found that even higher levels 
of potential savings from energy efficiency than the CEC staff has recommended. In fact, 
Xeiicrgy concluded that 40,146 CWh of electricity could bc savcd cach year by 201 1 
through the implementation technically achievable and economic ~neasures.’~ 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 nest decade as a result of the recently 
adopted 2005 building standards. These standards provide a 1 0 percent improvement 
over the 2001 standard and include efficiency requircmcnts for outdoor lighting, a first in 
the nation according to,the January 2001 Energy Action Plan Legislative Report. These 
standards apply to all new construction and some commercial and residential remodels. 

Figure 7 in Proposed Diergv .Ymiiigs Gooh. fnr Energy EJficitwcy Prograim iri California. 
California Energy Commission Staff Report. dated Octobcr 27,2003. at page 27, 
The Energy Commission staff also fortnd that additional savings could be acliieved through 
improved building and appliance standards. m, at fooriiote 110.  1 on page I .  
ColIforriin k Sccrcf E m q v  Swphs, /I,r Potcntidjot. Encr.3 Eficicriq, Xenergy, lnc.. Septeiiiber 
ZOO?, at page 4-1. 

W, at page 3 - 3 .  

11 
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They are expected to produce annual electricity savings o f  1,800 M W  and 4,750 GWh by 

Tin proved appliance standards also are espected to provide significant savings but these 
savings have not been quantified. 

The Energy Commission Staff also has concluded that the remaining incremental systcin 
GWh needs in 2013, over the base demand in 2003, could bc met through aggressive 
pursuit o f  the states Renew able Portfolio Standard for renewable gcncration plants. 
euaniple, a RenebFaahle Resources Development Report prepared by the CEC Staff found 
that accelerating the state’s RPS to 20Y0 by 2010 could produce 55,170 GWh of 
clcctricity from rt.ne\\rlble energy sources by 20 10.” 

20 16.” 

36 For 

Figure 33R 
Accelerating the Renewable Portfolio Standard to 2010 
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The Rcnewable Resources Development Report found that there are plenty of renewable 
energy resources in  California to meet the current Renewable Portfolio Standard and the 

D7crgv ..lc~iorr P l m  Lcyis/o/iw Report, dated January 5. 3004. at page I .  
fropo.red E r w p  . k i < i r i g . C  Gotrl.v,fir Eiwrgv ~ f l i c k r i q  fro.qn7m.~ in Cdiforiiiu, California Energy 
Comniissioii Staff Report. dated October 27.2003.at page 32. 
R e t i ~ i i ~ d ~ l ~ ~  Rc?wrrrccT,r D~,iu/oprrrt‘ri/ R q m r l .  ~ a Presentation by Ann Peterson, Project Manager. at 
the California Energy Commission Business Meeting, November 19. 2007. 
Rcmwoh/e Ra.rcwi.ct7.~ Dewlopwri t  Rt.pot.1, a Presentation by Ann Peterson, Project Managcr, at 
the California Energy Commission Business Meeting, November 19,1003. 
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accelerated Renewable Portfolio Standard.39 It also found that there are significant 
tin[apped renewahle resoiirces both i n  California and tlie other WECC states. 

Tlit: November 3003 CEC Renewable Resourccs Developmenl Report also emphasized 
[hat accelerating California’s RPS was part ofthe integrated strategj‘ identified i n  tlie 
state’s Eneigy Action P h i  to maintain file1 diversity i n  electric generation by: 

Reducing demand for electricity, especially during peak hours 

Accelerating development of renewable energy 

e Replacing:repomering inefficient gas-fired generatinn. 

0 

Achieving the energy efficiency goals rccommcnded by tlie Energy Coinmission staff 
and accelerating the RPS to 2010 could reduce electric energy maze i n  California in 2013 
by an additional 25.000 GWh over base case Energy Commission Staff forecasts. This 
would rctlcct an additional 20.000 GWh o f  savings from increased energy efticiency 
program expcnclitures. 
builcling standards, and 1,000 to 3,000 CWh l i c w  the acceleration o f the  state’s 
Rcnswable Portfolio Standard to 201 0. Achieving tliese goals also would reduce the 
amoiint of natural gas used to generate clcctricity by approsimately IS5 Bcf per year. 

Sonic uftliis reduced gas usage would occiir at power plants outside California, but it i s  
not possible to determine how much witlioiit running a simulation of  the integrated 
\VECC system. Bit1 ifeven only halfoftlie savings were to be from the displacement o f  
generation at plants in California, the achievement of these savings would offset a 
significant portion o f  the 130 BcTthat the Energy Commission Staff has assumed the 
annual natural gas demand for elcctric generation will grow between 2003 arid 201 3. I n  
addition, redircecl nattrml gas use at power plants i n  other WECC states, due to energy 
efficiency programs in Califoniia 2nd in-state generation by renewable sources, also 
wwId Fee u p  additional natural gas supplies that could be availablc for other iiscs in 
California. 

J I I  3.000 to 4,000 GWIi o f  additional savings fiom tlie 2005 

41  

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 oldcr natural-gas fired 
stem1 generating plants in Cal i f~rnia .~’  These units are generally more than 30 to 30 
~- 

m. 
fnyJo.wd ,!hr:$l~ ,h.irig.:.F Gool.~,/br Gicrgl Qfic’irricy Pro,ymis i l l  (h/$miin. California Energy 
Coinmission Staff Report, dated October 27,2003.at page 35. 
This estimate makes the conservative assumption that only 90 percent of thc electricity that would 
be displaced by tlie increased energy efficiency and renewable energy output would have been 
generated at natural gas-fired plants. Synapse modeling and estimates froni the California Energy 
Conmission suggest that this figure might be between 95 and I00 percent. 
IgirJg X i i t i r d  G i . v  PDIIW / ’ / m / . s  iri Cof$ut,rrii, California Energy Commission Staff Paper, July 

200-3. 

.?I 
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F' -, *--. . .f ..:i. 
)cars old, having been built i n  the 1950s 1960s or early 1970s. All o f  thcsc units have 
heat rates of9,000 BTUKWli or higher. Most have heat rates above 10,000 BRI/KWh 

These older, inetXcient plants gcnerated 60,961 , I  90 MU% of electricity in 2001 and . 
consutned appro~imately 593,430 Mcf o f  natural 32s. As shown in Table I bclow, 
rcpo\reringjust the older non-peaking plants in California with newel-, conibiiied cyck  
technology, with heat rates ofapproviinately 7,000 BTlIKWh would save approxiiiiately 
I74 Rcf of natural gas encli year. Retiring these agint, power plants and replacing their 
generation w i t h  production by newer facilities at more remote sites would save diglitly 
lcss natural gas due to transmission line losses 

Table 1 
Potential Gas Savings from Repowering Aging Power Plants 

These aging power plants piohably Cal i  be expected to generate 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 rcne\\able energy sources and new more-efficient gas-fired iiiiits. 
I n  addition, some generation from more eff icienl gas-fired units located outside 
California also can probably be espected to displace some of the electricity that would 
otherwise he generated by these aging plants. However, soiiie of tlie aging units in 
California are located within transmission constrained areas and, depending on 
transmission systeiii irnpro\;ements, can be espectcd to continut: to generate significant 
nninunts o f  electricity. Consequently. repo\\.ering/repIacement of aging fncilitirs remains 
a sti-ategy that has the potenlial to save significant aiiioiiiits of iiatnral gas. 

There also are other signi tlcant benefits from the repowering o f  aging power plants such 
as  rcduced fuel atid operating costs and lower NO, cmissions. Water usage also woirld be 
tlramatically redtrccd il'the repowering is accompanying by conversion from a once- 
through to a closed-cycle cooling system. 

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

The Calitbrnia Energy C'onimission's Demand Analysis Ot'tlcr forecasts that the core 
naiural gas drliiaiid \ \ ; i l l  iticrcase from 0.66 T c f  to 0.73 Tcfbetween 3003 and 20 13, 
yielding an annual growth rate of 0.9 percent.'3 Non-corc natural gas dcmand is espected 
to increase from 0.74 Tcfto 0.77 Tcfduring tlie same period, which is an annual growth 
rate o f  only 0.4 percent.." 

Viewed i n  terms of end-use consumption by different classes of customers, these 
fivecasts reflect thar the residential and comrnercial sectors' dernand for nnttrral gas is 
espected to grow at approsiniately one per cent per year. 
is espected to he essentially flat, growing at 0. I percent per year. 

These forecasts assunit' that the 3003 levels o f  fiindiiig for  titility energy efficiency 
programs will continoc through 201 1 ."' However. there appears to be widespread 
ngrrement nmong groups as diverse as Sempra Energy. the National Petroletiin Council, 
the Ainerican Council for an Energy-Eficient Economy ("ACEEE"), and the Center for 
Energy Efficiency and Renewable Technologies that increased spending on efficiency 
programs can lead to significant reductions in natural gas demands. 

-It; The industrial demand growth 
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For esaiiiple, [lie National Petroleum Council has concluded that  “greater energy 
efficiency and cnnscrvation are vital near-term and long-term inechanisms for inodcrating 
price levels and reducing v o ~ a t i ~ i t y . ’ ’ ~ ~  

I\ recent stiidy by ACEEE has estimated that energy efficiency and conservation 
programs could redlice the residential and commercial use of natural gas in California by 
4.X percent by 2008.“ Industrial tlsc o f  natural gas could be reduced by 5.2 percent by 
2008.-‘9 Achieving these reductions would save approsimately 70 B c f  per year in total 
core and non-core demand in 3005 and 73 B c f  in 20 13. 

IJnfortunatcly, there do not appear to be any comprehensive California-specific studies o f  
the liotential for reducing natural gas cfcmand through efficiency programs. Neveitheless, 
CaIifi7rnia.s gas i iti l itics have themselves emphasized the potential savings ti-om energy 
el‘ticiency progains. For esaniple, SoCalGas and SDGc!E, have recently reported tliat: 

The ctirr-ent SoCalGas energy efticienc); Iirograms liavc been veiy effective, 

SoCalGas’s core gas sales per capita decreased from about 193 thcrms in  1994 to 

Customer response indicates that the demand for nat i i td gas programs continues 

consistently exceeded goals and averaging over I Rcf pcr year in reductions. 

0 

approximately I75 thcrms in 200 I .  

0 

to esceed the current funding levels, which have remained constant for the past 
five years. 

commoclity costs.’” 
Energy efficiency options are more cost effective hecause o f  higher gas 

PC&E has similarly relwrted that the potential for saving natural gas “remains high.”” 
1 of 
he 

in fact, according to PG&E, almost 250 million therms (i.e.. approsiniately 25 Bc 
natural gas could otentially be saved by increased energy efficiency prograins in 
residential sector! Onc hundred and ninety three mill ion tliernis o f  natural gas 
(appro\;iinately 19 Bcf) could potentially be saved by increased energy efficiency 
programs in the corninercial sector:’ Approviinately 200 mill ion therms of natura i- gas 
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(i.e., 20 Bct) could Lw saved in the residential and cominei-cia1 sectors by just a dolibling 
oftl1e low energy efficieticj, fiindin&vels of  the mid- 1990s. 

The recently adopted 2005 building standards are expected to save 88 million therms 
(approximately 8 to 9 Rcf) of natural gas per year by 20 16.54 

Llnfortiunatelp, 3s slionn i j n  thc follo\ving chart froin the California Energy Commission. 
spending oil gas effcienc\’ programs tias been dramatically reduced since the early 
1990s. 

I t  appears clear that increased spending on energy efticiency prograins has the potential 
to offset much, if not all, of the projected y-o\vLh in core and non-core natural gas 
consiiinption. The Commission should adopt policies to spur the development and 
eifect i ve i ni p leinentat ion o f these programs. 

B) 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 I i n  OTR R.O1-01-025. SDG&E assumed that for the period 2004-2006, the 
impact o f  energy cfficiency programs would he a reduction in residential gas 
consumption o f  roughly 1.8 million therms. For the period 2007-7-016. there was an 
assumed additional reduction of- roughly 2.3 million tlierms.’6 These appear to he 
reductions of less than onc percent o f  SDG&E’s projected average year core gas demand 
i n  2006 and 2016. These reductions are eveii smaller percentages ofthe iitility’s 
projected 2006 and 301 G core demands in the colder than avcragc year scenarios. 

Page 21 



I n  its response to Question I in OIR R.04-01-025, SoCalGas assumed reductions i n  core 
residential. commercial and industrial natural gas consumption of2.244 B c f  in 3006 and 
2. I 5 3  Bcf in 2016.j7 These also appear to be reductions o f  less than one percent of 
SoCalGas's projected average year core gas demand in 3006 and 30 16. AS with SDCiRr E. 
tliesr reductions arc cven snialler percentages o f  SoCnlGas's prqjected 2006 and 201 6 
C.OI-c deniands 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 l ias proposed that it "not be penalized" i f t he  addition o f  new supply or ca acity 
resiills in some esisting PG&E transmission or storagc capacity being used less." 
Hcnvever, used rind usefiil disallowances are ;I long standing traditional rate niaking 
Ixinciple. If the n e ~ v  supply 01' capacity results in lower cost service. but idles some 
existing capacity 011 a permnnent basis, there should be sonic risk to the utility. It  is 
established uti l i ty law tliat rates slioulcl provide a n  opportunity (not a guaiantee) for a 
uti l i ty to earn a reasonable return on i ts  inveslments, hut only those investments used and 
uset i l l  for the provision ofut i l i ty  service. Where a resoiirce is  obsolete and not iised and 
useful. the resource is, in general, removed from rate base (along with any corresponding 
reduction i n  the reserve for depreciation) and from current expenses. 

I f  changing market circumstances that could not have been foreseen lead to the resource 
becoining not used and iiseful, despite prudent and economical management. a sharing of 
the costs that art' not iisetl and usefiil may be considered. One coininon way to do this, 
when sharing i s  deemed appropriate, i s  to allow recovery o f  the remaining investments 
over a reasonable pcriod. say ten years. bul without any return on t l i f  unamortized 
lxllance. At normal rates o f  return, this ainounts to approximately 3 50-50 sharing of the 
renia i ning invest men t in present value tertns. 

-P 
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Thomas 0. Spicer, 111, PhD, PE 
Cnnsulting Chemical Eiigineer 

3335 Kendall Drive 
Fayetteb ille, A R  72704 

18 December 2003 
M s .  Alicia I. Finigan 
Env i i o n  menta I Defense Center 
906 Gal-den Street 
Santa Barbara, California 93 1 I O  

R E  Review of Draft Environmental Impact Statement ‘Fnvironmental Impact Report 
(EIS,’EIR) for Cabrillu Port Liquefied Natural Cas (LNG) Deepwater Purl (DWP) 

Dear bls. Finiyn: 

Per our agreement. I have reviewed the above captioned rcport particularly Section 4.2 
Puhlic %let) : Hazards and Rish ,Analysis and its disctrssion of thermal radiation and vapor 
dispcrsion hazards. This scction siinimarizes assessment of the worst-case conseqitenccs 
associated with tlic propnscd pro.iect and identifies objectives ofthe assessment process as 
(quotin; from the report page 4.3-1 ): 

iilentif), and evaluate potential hazards; 
cIeIine scenarios to bracket t l i r  range of potential :iccitlents (rcsiilting either from 
n pc ra t io t is o r te r ror i st attack s ) ; 
usc statc ot the art compirter models to detine the consequences for each scenario 
(inclutlin~ the \vnrst-casc scenario): 
compai-e tlie results to existing safety thresholds and other criteria; and 
iiiake the results available to decision makers and the public, while also ensuring 
that release o f  relevant information does not in turn create a security threat. 

This process lias been conducted on tlie basis of an [ndependent Risk Assessment involving a 
team o f  experts coiiimissioned to prepare a site-specific evaluation o f  the prqject. The Draft 
EIS’ETR sutnmarizes the results ofthe Tndependent Risk Assewiient hut concludes that it 
contains sensitive security information which cannot be made available to the general public. 

The Draft E I V E I R  bases its evaluation or  the thermal and vapor dispersion hazards on 
wveriil assuniptions sumniarizcd i n  the repoi-t (page 42-1 9) including: 

High natural gas methane content. 
Wind protile is based on atmospheric stability class D. 
Wind speed at 3 3  feet ( 1  0 in) height above sea level is 13.4 tnph (6 m/s) 
LNC is released instantaneoosly. 



Once spilled onto water, the LNG pool does not begin to evaporate "until the pool 
formed by a release has dispersed to a considerable distance. This assumption, 
coupled with tlie wind profile and speeds. is used to prodlice a conscr\.ative 
estiiiiate (larger distance downwind potentially impacted by the release, which 
wiu ld  he expected ciuring a marine inversion) for horizontal dispersion o f  the 
LNG oncl tlic rcsulting natural gas cloud." (page 4.2-6) 
Ench FSRl l  hloss storage tank contains 24 mill ion yallons (91,000 1117) of LNG. 

()tIit.r nssiimptiniis \voultl Iinve hcen made as part o f  tlie assessment prtocess, hut such 
assumptions arc apparently a\failable only in  the Inclepenclent Risk Assessment (such as the 
amhieiit humidity). 111 addition to tliesc assumptions, the Draft EJSEIR indicates tlic use of thc 
Fire Dynamics Simulator (FDSj for the consequence estimates. Finally, the Draft ETS;ETR 
assigns ;I Ilierinnl radiation level ( 12.5 kWini') and a natural gas vapor concentratioii level (equal 
til the lower Ilammalile limit, LFL, for methane o f  5%). Tn assessing the thermal radiation 
hazard, the Draft EISEIR seems to assiiii ie that a n  ignition soiirce will become available only 
alier the natural gas cloud Iias reached its inasimum ertent to tlie 5% level. From this analysis, 
the Draft ETSiEIR reports distnnccs f o r  three cases: 

\Yol-st-Case Creclihle Release #I (WC @ I ) .  Release ot'50,000 iii' LNG (one-half 
of one ftlll ml;) though a w a l l  stirface opening of 12.5%. The hazard distance 
was reported to Ix 2.0 km. 
\frorst-Casc Credible Release #2 (WC $2). Release of 100,000 1117 LNG (one full 
tank) though a \vall surface opcning o f20  in2. The hazard distance was reported 
to be 1.S kin. 
Terrorist Attack A (TA-A). Release of 300,000 111' LNG (three fiill tanks) 
iiistantansouslq. The hazard distance was reported t o  be 2.6 kin. 

For a l l  of tlicsc scenarios, the report indicates that the distances escecd tht: 500 m safcty zone but 
are less tliaii the Applicnnt's p~.oposed 2 NM (3.7 hi1) clesignatecl AIea to be Avoided. 

There are several aspects of  tlie analysis in tlie Drali EISXIR that may lvork to 
signilicantly underestimate these hazard distances. 

T h e  analysis in the Draft EIS/EIR is based on a coiiipiiter inodel which has not been 
verifiecl or validated for this application. Although the Fire Dynamics Simulator (FDS) is a 
sopliisticuted comiwter model which has been stiidied with regard to yiiiiulation o f  tlres, its 
statcd intciided purposes inc I tide: 

Low speed transport of heat and combti~tioii products from fire 
i-adiati\e :ind convective heat transfer bet\\ <en the gas and solid surtiices 



Ms.  Alicia I .  Finigan 
I X Deceiiiber 2004 
p g e  3 

P) rolysis 

Spriii1,ler and heal detector activation 
Sprinkler rprays and slvppres~ion by water 

. TI:tme spread and lire gro\vth 

from p g e  6 (o7f”Fire Dyiiaiiiics Simulator (Version 4) Technical Reference Guide,” NTST 
Special Publicatiuii I O  18, Kevin McGrattan, editor. Specilkally, FDS has not been verificd for 
the purpose nfpredicting the dispersion of LNG vapor. I t  is well established that denser-than-air 
gases such as LNG vapor beliave according to different physical rules than are used in FDS. 
Fui-thei-more. FDS has not been validated against the  extensive available data pertaining to the 
dispersion o f  clenser-than-air contaminants such as LNG vapor. 

Tl ic  assriniptioiis used to niodel the consequenccs in the Draft EISEIR are not 
couser\,ative as  presitrnecl in tlic report. Although tlie Draft E1S:EIR reassures tlie reader that 
the assuiiiptions made in [ l ie  hazard assessment are conservative. there is no documentation of 
this nssertion. Furtlitrimiore. whether some of t l ie  assumptions are conservative or nol ma?; be 
bassti on (lie clioice of tlie FDS to model the LNG vapor dispersion. Based nn my experience, 
the following assumptions are questionable: 

Wind speed and atmospheric stability o f  6 m/s and D stability give longer 
downwiiicl distances that 2. ni!s and F stability. This assertion nould not be valid 
ti,r models specified in federal regulations for determinatiori of the vapor 
dispersion hazards of  LNG. 
LNG does not evaporate as it spreads. 111 addition to this assumption being vague, 
i t  is pliysicnlly imI?ossihle, computationally unnecessary, and very qucstionable as 
to wlietlier i t  is even conservative i n  tht. sense used in tlie report. 

In addition to these assiuiiptions about the model input\, the Draft ETSiElR makes assumptions 
al>otit the criteria used 10 determine [lie hazard distance w.hich are inconsistent with other 
standards and I-egulations. The Executive Summary lists 49 CFR I93 as part of  the “Key 
Eleiiients and Thresholds” used in preparation of the report (page ES-I 5 )  and states that 49 CFR 
193 -‘mandates conipliance with American National Standards TnstitiiteNational Fire Protection 
Association (ANSINFPA) 59A, Standard for the Production. Storage, and Handling of 
1,iqiiefied Natural Gas (LNG).” For on-shore facilities. 49 CFR 193 and NFPA 59A require the 
detemiination ofesclusion zones for tliei i i i a l  hazard distances be based on thernial radiation 
Icvcls O T  5 I;W/m’. it1 a report prepared for the Fcdcral Energy Regiilatory Coniinission (FERC), 
ABS Consulting reports that  the thermal iadiation level c ? f  5 kW!m’ would be espectecl in 
prodlice second degree burns attcr 30 5 esposiire and third-degree burns (IYo fatality) after 50 s 
exposure. For on-shore facilities. 49 CFR I93 and NFPA 59A also require tlie determination of 
escltrsion zones for vapor hazard distances be based i n  LNG vapor concentrations of2.5% 
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Case I 

(LFL;?). Since the Draft EISXIR uses higher thermal radiation and concentration levels to 
cletwii inc the hazards. its Consequence assessments are not conservative. 

Case 2 

M o r e  appropriate models are availahle to predict the thermal and vapor cloiid 
1iazarcls than mere used in the Draft EIS/ElR. There are models available which take into 
x c o u n t  tlie appropriate physical principles that govern the dispersion o f  denser-than-air gases 
such as LNG vapor and arc referenced in 49 CFR I93 and NFPA 59A. Such modeling questions 
have hezn recentl). revisited by FERC. Under contract nomber FERC 04C40 196, ABS 
Con su I t i  11s SII m tiiari 7ed iiiethnds for de tertii i n i ng t hernia I radiation and vapor d i s  pers ion hazards 
l j r -  I-NC;_sp,ills oti water. The pertinent reports tioti i  this work are “Consequence Assessment 
hletliods for 1nci:iclents Involving Releases from Liqiietied Natiiral Gas Carriers” (dated 1 3  May 
700-1) a i i i l  -‘Notice of Availability of Detailed Computatiotis For die Consequence Assessment 
h;lrrhods for Incidents Involving Releases horn Liqucfied Natural Gas Carriers” (dated 29 June 
200.1) as part o f  FERC Docket No. A D-04-6-0000. Notwithstanding m y  concerns about the 
validity irf the nictec>rological conditions of6  in/s and D stability as representing the worst case 
conditions, I prepared estimates of the two Lvorst case scenarios using the methods prescribed by 
the FERC report :is siiiiimarized iii the Table below (using t l ie 6 m/s wind speed and D stability). 

Thermal I-adiation hazard distance 

Vapor dispersion I iunrd distance 

Worct-Case Crcdihlc Rcleases 
F1az:ird Distances from FSRLJ 

2.3 L l l l  2.6 kin 

9.4 klll 1 I .9 kn1 

Tliesc hazard distances exceed the 500 ti1 safety zone radius around the FSRU as well as tlie 
Applicant’s proposed Area to be Avoided o f 2  NhI (3.7 ktii). I diJ  riot make calculatioiis for 
scenario T A - A  because 1 do not believe that thc instantaneous release o f  the contents of al l  three 
tanks n,liile fully loaded is  a credible event (also the position stated i n  the Draft EIS/ElR. 
Hn\vevsr, 1 do believe that the instantancotis rclease o f t l i e  contents of two tanks while fully 
loacled should be considered. Such a scenario could occur because o f a  tlre froin either o f  the 
worst case scenarios discussed in the Drafi EIS/ETR. I fs i ich a fire were to occtir and not be 
controlled, the tire could compromise the insulation systems on tlie remaining two tanks thereby 
thi.entening thcir integrity. Such a potential hazard does not seem to be addressed i n  the Draft 
ETSiE TR. 
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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, 

Thomas 0. Spicer, m, PhD, PE 
Consulting Chemical Engineer 
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December 13,201J4 

I 
Lieutenant Ken Kusano 
U.S. Coast Guard 
2100 Second Street, S.W. 
Washington, D.C. 20593-0001 

Cy Oggins 
Califui-ilia State Lands Coiiimission 
100 EIowc Ave., Suite ZOO-South 
Sac ramento, Cnl i forni a 95 82 5- 8202 

! 

I 

, 

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

I 

I 

Dear Lieutenant Kusano and Mr. Oggins, 
I 

This ietter is sent 011 behalf of the California Coastal Protection Network. T was asked to 
1x1-form an independent, ob-jective revicm of thc safety analysis contained in the Draft 
EIS&IR for the Cabril lo Port T.NG Deepwater Port. The following comments reflect my 
own illdependent cxpci-t analysis of the safety sections, particularly focusing on the 
cons&uence modeling methodologies utilized in the Draft EISEIR. Attached to this 
letter! please find a copy of my curricula vitae. 

I hav 1 rwicwed section 4.2 Public Safety: Ha7;ird and Risk Analysis of the October 2004 
DI~~:EIS/ETR for the CahriIlo Port LNG Deepwater Port project, as listed on the web site 
l i t t ~ ~ : ! ~ ~ ~ ~ ~ ~ ~ . c a b r - l l l o p c 7 l l . c n e . c ~ 1 ~ i / ~ r ~ f t ~ ~ i s e i r . l i t n ~ .  In particular, I reviewed pages 4.2-1 3 
LO 42-79. which cover spills of LNG onto water from the FSRU and its attendant LNG 
iiiaritie tankers. M> review considers only the consequence analysis for these spills and is 
not concerned with any risk analysis. 

To i t s  credit, the safety analysis includes a "worst case" scenario (5 ) ,  in which the entire 
conteiits of the FSRU (300,000 cubic meters) is suddeiily 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. 

I 

i 

(1) Some scenarios are defined as "release with subsequent ignition". This appears to be a 
spill tliat evaporates to forni a vapor cloud that is subsequently ignited after a tinie and 
trave[ distance at which the cloud is still ignitable, and through which a flame could 
propagate The possibility that the spill could ignite at the  location and time ofthe spill 
cIisch{rge. forming a pool fire, is not considered. Such pool fires could emit harmful 
thernlal radiation to greater distalices than the "release with subsequent ignition" spills. 

: 



(2) Although the details of the modeling are missing (ail "Independent Risk Assessment 
report", d e r r e d  to on page 4.3-16, is not contained in the draft document). it appears to 
me that the methods used do not meet the standards for conscqucnce analysis that arc 
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 froiii onshore LNG facilities. 

Based upon m y  reading of the Draft ETSEIR. the consequence analysis is incomplete and 
technically flawed, and almost certainly underestiinates the offshore safetj hazard of 
spills from the proposed FSRU project. 

Sincerely yours, 

Dr. James Fay 

I 

I 
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. BFPB DEISDEIR undervdues the !eve1 of risk associated with a v e s d  collision and the , . ,- .: 
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One real threat'& coastal &r ice  . . .  ecosystems is that large container ships, 'fast- moving .: 

.double-hulled Sel~ndang'Ayu,.a..soybear! freighter. that is spilling heavy bulk a d  diesel...' 

. . .  be q e s s e d  in the BHPB :D.EISIDElR: The impact.6f vessel collision or'accident. and 'the '";. 
. . . . . . . . .  associated :oil Spill" or.other e n e  po1lution'~n the marine ecosystems ofthe-area will . 

b'si$hif;cant.(i.e., CIis I impact),': . .  
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'.- LNG carriers,. aijd other large vessels can lose-poiver, aS in the current ex-ple o f  the ' . 

.fuel Off  o f  Analaska Island, Alaska. 'The, ri'sk of losing p w e r  withii.:the Coastwise . .: - .  ' .. ; 
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: 'Reire ark several recent.examples.of si$nificant kcolojjical'irnpact, from~v&l'accid&s:. 

+ -  . . . . . . .  bay on San Cristobal Island near the,environfrientally-s.ensitivi Galapagos Islands, .. 

and began. leaking bi? on Jan&ry 19,2001. Over 606,000, liters of fuel seeped out . .  
. . .  the tanker. . Ecuador's 'government said. the damage f r m  the. oil-.,sfiill .was . : 

:"extremely grave.,".Slicks affected a marine area over 303-square kilpmeters,, a id '  . . . . . . . . . . . .  .- . . . . . . .  . 

. . . . . . .  Santa Fe, famed for ,he SanG Fe land. igilana, a species f o q d  nowhere- else. Local 

. . destroy algae'vital to .the food .chain,<!hreatening marine-igmas, sharks and other . . '.: .-. , 

species:-.~Slicks.'have glready reached s o k  nearby beach&:&d. banned s& lions. . .  . . . . . . .  

Bnd.birds, inchdingblue-footed boobies, petiqags &d;dbatrosses: - ' . . . .  ' 1  ' ' . '  . 

yu;,lost, power,and began drifiing in the Bering.Sea, accordi:ng-t& .Coast Guard 
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. - . :. '. . reached. Espmola, Island,. home- to large colonies of sea lions, imd the :island of., . - - 
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. . .  biologists say iheFlong--term danger.is that. the he1 ?ill sinkto the ocean floor and . . . .  . . . . . . . . . .  . . . .  . . . . . .  I - 8 
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. -i Tn-:early. December 2004,..the 73g-~oot.;Malaysian-~a~~ed. vesGl, the Selen'dang . . . ': . 
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.'. , , . .  . repdrts (Attachment'l). Effo& to tow it-and to .anchor it-failed because'lines broke ' . - ' . 

I - .  . . . . . .  . in the. stormy 'weather. The ship .Was carrying 480,000 gallons of bunker fuel and . . . . . . . . . . .  . . . . .  . '. . . .  . . . . .  
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. . ' I : . 21,000 ga1lons:ddiesel fuel when it. broke apart off.& islikd's Yrocky'cbast. It is 
estimated that'' 140,000 gaIlons-poured out .because the 'breach in .the. ship opened 
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populatidns-of,fish and invertebrates.. At least 27.species of.whal&s-and dolphik have i . .: :. 
been sighted in the CI%MS and .about 18 species aie seen regularly 'and are considered 

. ~ . -  . . . . .  "residents". ' n e  largest concentration.of blue whales in the'world Can be found within 
-the area. '.The CINMS lies on the:migratory path&iy of. the California gray whale 'and . . . .  . . . . .  

. . .  .:. . . .  other. large baieen 'id toothed whales. San Miguel Island ypports the' most'nuniephs' . . . . . .  

. . .  . . . . . .  

. -.' _ .  ..... The project *ea for the proppvd LNG terminal is part of .a. marine. "ecotone" or . . . . .  . . . . . .  
.:transition.&ea that combines w k e r  'md colder-water oceanographic province$ Within. . . . . . .  

. - -  . the Southern California Bight,. .the Sa& Barbara Charinel includes 'pattems of: warm, . . .  ' 

. .  saline w. ater from -the Southem Califomia Couhtercyrent add the colder water ffom the . .  j . , . . . .  
Ca1,ifomia Current.. Th? "mixing" of oceWcigraphic,currents produces one:.of the worldl's . . . . . . . . .  

hot spot$ f & r ' c o W  marine life; the .marine area-of the northe&. Channel Islands should . . .  .: 

be -conSi$ered ."the,Galapagos ,of the, eastem Pacific" due. -to the region's biodiversity. 
.The prevailing codteqment  is ah importarit factor that may ctinlrihute to the nsk.of a 

. . .  . .  . .  .catastiophe :of a vessel-related accident:, For example, a LRG.c&ier or conpinerihip : 
that 'loses power could be .c+ed.'by the co6teicurrent into'one'of the'.noGhern . . .  ChanneI . . . .  

. . . . . . .  .._ .The potentiil.impac& of an'''oi1 spiil"'ofother sel-related. accident Ad'  ca6trophe on.' 
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' 1 :- 
the marine 'envirotiment .should be .thdrougNy re-evaluated and assessed. ..A. vessel 

. . . . .  'relationships, and would -likely diminish the ecologicd, impoitance of designated Maine 

- . .  .. ' . .with q-i&.trophic'events in the S&ta Barbara Ch@ne.l in'relation io the CINMS's priority :. . - .  ; .. 
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. . - accident c.old 'have.major long-term impacts on biolo&ical communities &d ecosystem 
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. . . .  : : . ; -PrdtectdAreas (Allison et aL'2003). .Allison et.aL'(2003) describe tlie:risks.msociated . . . . . . . . . . . .  
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. .  . .  - - . ' 'management goal o f  . . . .  biodiversity' proteition b d  the recent designation'of MPAs.:in State' . . . .  . .  1 . '  
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. .  ' : ,. The study &a is logated along the'pacific Flyway,.a.&ajor migratory mute forbids,  and 
. th& habit&s'-af the ''Tea. ~ ' . a .  stopover during both .north (ApriLMay). . aid south. 
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.. (September-Deckfiber) migrations; The habitats pf'the' Southern Californi& Bight (SCB) 

provide breeding, nesting, and feeding sites for. hany .species] &d large numbers -of . . . .  . .  t '  . . . . . .  .: 

yabies ,  hcluiling m h y  federally, and state. listed endangered aiid threatened-species,: 

'resident species of marine bk&.h&e SCB, eleven breed in the CINMS..' :.Sari@ Barbaia, :.. 

Island has several nationally "and intemationally significant :seabird 'nesting. are&; ',.:. . . . . . . . .  . .  

. . .  - -  . . . .  .induding'the largest nesting X&tus'-m%elet colony'*d the .only'nestin$.,site in'the.  . . .  .' . 
-,maintains its & permkent . rookej  in California on hacapa  . . .  Islandj 'which is :the . . . . . . . .  . .  

... ..... . . . . .  . . . . .  closest island to the propsed LNG termin!. 
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.,. OLer 60: 'species of marine birds. may be using sanctuary- watefi ,to v q i n g  degrees as. ;:.-.. :..:. : . . .  . .  
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. .  . . F'ea&lij? study ('003), a d .  0 
material and infor~ation. is not rev 

ire-ent dscUment;j and'technica! ieborts. .' This- . .- .'.-: . . . '.. :i - . .  . -  . , 
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. . .  ed in the BHPB DEISDEIR: . 
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. -  In addifion, the imp'acts to c0as.M 

coastal ecosystqns:pfthe.south coast. California ranks second in the US .  in:the-number: . . . . .  .: ' 

systems .frOm.the proposed project a d  operation 
. .-should 'be considered y i t h h  a framework,that includes an'understanding of.the losi'of. 

..' co+al-wetlarids dying p*.of their.life cycle. :Notable examples o f  wetland types. that 

including loss of 40% of'th.e.'riparian wetlhds., in San Diego Courity'during the list .' 
'.  . '. dec.ade alone; 'Ad .vernal pools'at 99%. ' This material &d'infQqnation is not reviewed in, . .:-' -.:.., 

.A. general .summary of -the decline in co&tal ecosystem.'health of the study area is. . .  . .  

. . . . . .  .... . . ,  . . . .  

. . . . . .  . . . . . . . .  

. . . .  metaboljc,:demands of the.sediment 'community. .'Despite this decline in'fopd supply, . . . .  . . .  

.Macrozo'oplanktoni .. Since 'the late 1970s, macrozooplankton' <-olkne in .the. 
California -Curient-hai declined . .  over 70%, in cbncert \&incretiisfrig sea surface' . . . . . .  - .  
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: . .Fum&tive i,mp;adts*to the co,&ta~ marine]ecosystems ofthe ientists' have . .  

-. .- ". : '  a1so:shown the human w e  .of &-.marine enviroMent (e&, overfishing arid marine, . -  . - . -  ' .- 

.: - , .. pollution) are the primary causks of general ecosystem decline:' For'example, br.. Jeremy ...-. . .  
. . . .  . . .  . .  

. . . .  ...... . ....... 

. . . . . .  :.. Jackson et al. (2001);, "predate..andprecondition modem eco1:ogital investigatiogs and the- .  ..:- 
. . . . . . . . .  . . . . . . .  collapse o f  ma& ecosystems in .recent ti&es, raising the possibility that many more 

. . . . . . . . .  . . . . .  . .  
deyelor>ment should be checterized as 'a Class I impact to the-coastal marine .ecosystem 
h d  associated biodiversity - a m&ne ecosystem that is 'currently showing signs of 

. ' s i ~ f i c a n t  disturbkce. Scientists'have sho\m, a decline in pri& .arid secondary levels . , . - 

. . - . : _. '  of.,ecological productivity in the madqe area.(McGowan et a]. 1,998). General marine . . .  .:-. 
. . . . . . .  impacts .frO'm the proposed development &e described. in-Table 114-1; These impacts . .  ; . .  

. . . .  -. : 'should 'carefully'evalu&ed w h r . t b e  context of a degraded m,wine~~osystem &d in . . . . . .  , ' . .  
. .  terms of cuitlulative impacts of,+e muItiple-us~i of marine resources of the ,study area..; . . . . .  .: i 

. . . . . .  . Given the project &ea's close~proxiniity to major urban .centers,&d' the availability .of. . .  

. . . . .  co&ercial .and recreational ,fishing, kn-consuhptive .use, Department .of Defense .... . : ':...: . . . . . .  - 

DEI$/DER, despite the :fact'. that this . ~nforrkadori: is. readily available. I would - ' .  

. . . .  ..recommend that, the developer.review recent material on the 'dlected environment. of the ..: . ' ' . . . . .  '' .~ 

. _  - . . .  .:. .. . - -study -area, 'by CMh;IS at http://chqnelislands.noaa.gov/manplan/documents.html~~ . . . . .  . .  . . . .  

BHPB DEIS/DEIR. should include a more detailed characterization .of the. nature of : . . .  :'--. . : 
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However, the management mproach adopted.in the bHPB DEIS/DEIR.will . .- . not prevent 
. or control the infroductiokof.marine 'invasive species'to the study area. M-fie invasive' ' .: 
species pose a &kat to nationally and. internationally significant MPAs that -are located . . 
akund the' kortheG- Channel' Islands . ' .  (Attachment 'II); Appropriate mitigation measures 
should. be included in the project to focus on . . . . .  -preventioh' &d.control of marine invasive '.-. . . .  . ': . - .  1:. . - .  -. .  
species. 'Preventative. rather th& reactive'.poIicy' measures are'necessary to control :the . . . . . . . . . . . . .  . .  . _  _ .  
spread of mane.invasive species .due to the extr;emely difficult nature :of locating and . ::. . .  .. 

. .  
. . .  . . .  : 
. :- . .  

. . . .  . .  . .  

. .  I 

eradicating the& invasives i d t h e  uncertainty of their impacts on ecosystems (Ruiz and : .:: . . .  
Carlton 2003 among ,others): . , '. - .  . 

..,- .. . .  : 
. . . .  . . .  . .  

. .  
. .  

. .  
. .  

. -  
. . .  . .  . . . .  . .  

. .  
- .  

, ' .  
~ . .  . .  

. .  . . .  . . . .  . . . . . . . . . .  . . . . . .  . .  . .  
. .  . .  . .  .~ '. , .  

. . .  . . .  .-:. . .Commercia1 shipping is the pnma& vector for introductiois of marine-invasive species. . 1 . . .  . . . . .  . . .  ' * -  . 
. . . . . . .  . . .  . . . .  The problem. of marine. .invasive species .hake been identified .by scientists and .~ 
- .:. -' "~p0li.cymaker-s as a .major threat to ma$ne biodiversity and have resulted, in hundreds- of .:. 

. .  --. . ' -  '.millions of U.S.. dollars in' direct 'Cos@ and losses of ecosystem Sewices during the ,last . :. . .  

;. . . . . .  century. .Invasive species. &e the second leading cause of .biodiversity. loss worldwid&.: . . . . . . .  .: . .  
M&ne 'invasive species .pose pstential impacts 'on- hum* health,. marine ecbsystem . . - - .  

. . . . . . . .  hia~th,  in4 h a y  impact the economic production of,res,ources from m+ne systems. i 

. .  

. , . .  . .  
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. . .  ~~'Gene~i 'Accou~t ing-Off ice(2002)  and the U'& Commission on OceG PoIicy'(2004). . . . .  ..:' . .-' : .  .. ' I  . .  . 
: . note that the .primary' reason- for the problems-caused by. marine 'idvasive species is- . . . . . . .  . . .  

. .  . .  

. . . .  
. . .  

. .  - 
. .  - 

. . 

. .  

. .  . . .  .incomplete 'unilat&al action ' . .  for:. a trhsboundary. . . . .  -pllution problem.. An example bf ' , -  ; ' , - 

.exchange or oher methods.to treat ballast w?ter-outside of the EEZ- for vesds-atriving to- . . . . . . .  

. . .  1 Approxirn.atel9.50% of the. vessels .discharging. ballast upon arrival to California ports . -' . . ' . 
-'.'during the first six months of 2006 were fiom Japan, China and Korea. However, 50%. of 

. . _ .  . . . . .  . -- - ' . primaiily ftom- vessel traffic between 'Mexico and C&&. These veskls &e not subiect . . : - . , :. .. ' 

tu any guidetines 'for:.ball&t water or biofouling:] The& &.also known ,limitations to. -.  . '.. 1 

The Wdy area"for the proposed. BHPB ;is a particul@ concern regarding the potential 

I ._ the rat; of invasive specib i~t;oductlons'co.rresponds-.~th the :significant increase in . . . .  :- . .  . .i 
: shipping traffic along coiistal-Califo&a. C;rrent- gzilional i d  intepational p0licies:ge . . . . . . . . . . . . . . . . .  . .  

'. . ineffective "in .preventing. new marine .invasions and also in dealing- with 'identified '.: ' . . . . .  '- . . 

introductions once they have okchrkd. The U. S. Comrnission.on Oce& Poiicy -(2004) -. . . ' . . .  . '  

refiilmed this-position'hy. stating;, ''lnva&ve spedes'policies,are notikeeping pace kith . . . . .  :. . . .  

. . . . .  
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. . _. 
. 
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- '.:. 

. unilateral ac!ibn is Califomia policy that requires mmdatory reporting -of ballast water. 
. - 
. .~ 

._ . 

the stiite: -[Not all-. ships, however, d i sch~ge  ballast water' ouiside. of the EEZ, . . .  . . - .  . 1  . .  . ., ..'. 
. . .  _. . .  
. .- . . . . .  .... . .  ... . .  

. . .  . .  . .  . - . . - shipping traffic to California takes. place ,within 200 miles of the coastal mainland,.. I 
. .  - . 
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ballast water exchange as new introductiods have nbt been abated. 
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'introduction of marine .invasive species. Scholars have found .ihat the rapid 'increw in . - .  * _  -. 

. .  . .  

, .. .. - 
. -  

~ .. 
. .  

. .  . . . . .  
. . . . .  . . .  . . -  , . . . . . .  

. . .  
. - . .  . . .  . .  . . .  

. _ _  . 
. .  

.the problem primarily because of inadequate fuiding, a .  iack of ,coordination among -..' . . .  
. . . . . .  : . . . .  

- .  . -:. . federd agencies, redundant progrms,.and outdated technologies".: . . . . .  . . .  - .  
. - .  * . . . . .  
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.: position. w*. recently supported by the-.U. S. Commission on .Ocean- Policy (2004):; -..- '-. 
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- .  .. It . i s  widely recognized. that,-the' &st ahd 'foremost line of defense for 'c6mbating:the . . . .  

- .  . -  'gotkgtially damaging ef'feck of mari,ne invasive species is to prevent introductions. This - .- .. ' 

. . .  . -  . . . . . .  "Recoghizing' the .economic 6iological harm caused by invasive species, and . ..:. . : .... 
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. . .  . . .  acknowledging the difficulty of eiadicating a species' o is. established; aggressive -.: - .  1 
steps should be taken to. prevent such intrkduction?. .Pieven& introducti.ow' requires 

inv&ve. species introductions' is'.a .recognized priority - i n  -policy development and: -.; . . . . .  :' . . . .  . 
. .  preve;ntive~me.asureS'are being taken in various ways throughout.the United states and the . . .  '. . . . .  . .  

-.: . . .  'world. Actions focusing on.preventirig'introduction.,through vector.meagement have the . . . . . . . . .  . .  
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. . . .  . .  -: . -  .vector management. As pointed*.'out by Ruiz: and -Cariton. (2003); preventing. marine' . .  
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. advantage of focusing on the hechanism of.introduction and being-applicable t o  mdtiple ' : - -  . . .  I . 

. . .  . . . .  . 1 . . . . .  . . . . .  . .  . . .  . .  speciei:.. . .  
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.l 'with- figaid t6. marine iivasions, th.; BHPB DEISBEIR foCuses. oh ballast water 'as .a 

. .  .. _' reduce the abuhd&ces of coastal organisms, which have the greatestprpbability of being- -. - . , . . . .  

-.able. to s q i v e  in..+e non-intiire waters 'of distant ports; by'repracing +them-wi,@ op&".; I: 
. ocean species. There. i.s:considerable evidence, however, that compliance with open oceah . . - "  : ':., .. : . 

. . . . . . . .  .. . .  exchange of ballast water is not high. To reduce the likelihood of,ihtr@Iuctions, more _:'. 
apention needs to be given to. other .vectok, including. ship fouling (e.g;i-hulls, anchor'. ' ' .' ' . .  - .  
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. . -  . .  ., . ;vector for introducing mafine invasive ' species; Open .ocean exchange is designed. to: . . 
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. . . . . . .  .. BHPB DEISIDEIR. 
. Biofoulinn ofibvasive 'species on boat hulls has  not been .properly accounted for in !he - , .  ' 'I. . - .  . .  

. . . .  
. .  . .  

. . . . . .  
. .  

. . .  
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Given the nature of the proposed project, it is important that Australia and the U.S. (and 
California) encourage a cpmprehensive and coordinated proactive strategy to prevent the 
spread of marine invasive species. The International Maritime Organization (IMO) has 
developed a 'number of recbrrimendations. These .recommendations focus on the 
incentives to 'individual countries and regional trading blocs to stimulate gctual adopfion 
of the international stwdar&. Joint protection (such as programs that support general 
surveillance and eradication of marine. invasives) should be considered in this projecf; 
and should be developed as important mitigation measures. ' 
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- .  . .  ._ 'Alternative options ' t o  d a s t  water exchange include te 
- . . ' .  -physically,' chehicalEy .dr ~iologiCally"ki1l or remove the 'unwanted .invasive species. ._ ,- 
.- .' :.. 

ques that '-mechahically,' 
.. .', . ; . L  
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. Alternatives include: I)  he& in-transit practices, 2) ultra violet, mtment ,  '3) fi'ltration, 4) . ' . . - .  . I  ' : . .  

- .  . . .  .overcome the spatial. limitatiohs. 'incomplkie 'effectivqess . . .  of exchange in..cases. 1.: . . . . . . . . .  
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. ozbnation, aha: 5 )  deoxygenation, These alternatikes, .to ballast .water. .exchange may. - 
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iiiiol+ihgc&sBi traffic.. 

:.A&t&a &'moved beyond:dall&t:water 'to 'adhess pk-border..kd pos&ordei control ' 

: syit+i for- a variety bf, ~eitotors. :Their national plan includes rnij;ii't&iirig activities' 'to 
- .  . .  '. , . distinguish between new i$c@'io,ns-.or' the spread o f  existing 'marine inyasive"species, . . .  

emergency response including interagency coordination, and, cost-shi-$ing arran'gements, ' .. 
. .  . . . .  . .  . .  . . . .  A.similG management approakh is w&ted for the proposed project. ' : . .  
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Dramatic rescue of ship attempted in brutal seas, December 1 1 , 2004 

REPORTER 
By ERIC NALDER, SEATTLE POST-INTELLIGENCER INVESTIGATIVE 

"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. 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, 5 1, 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 \vas sent to rescue a vessel couId 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. 

'Wobody wants to pay for all this, but if you really want to make w e  these things don't 
happen ... pay me now or pay me later," Campbell said. "For years, I'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 anrived 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 fiom 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 oficials 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. 

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 Dmell 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 fiom 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 tbree 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. 


