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N itrous Oxide — 
F ertilize r and  Fossil 

Fuels

The sources of and am ounts 
of nitrous oxide (N^O) em is­
sions are not fully under­
stood. Some types of fossil* 
fuel combustion may be sig­
nificant sources. Biomass 
burning, land conversion for 
agriculture, and nitrogen 
fertilizer use also affect N.O 
levels. Recent research ind i­
cates th a t deforestation may 
be a significant fu ture source 
r f  emissions. It m ay be pos­
sible to lim it nitrous oxide 
emissions th rough combus­
tion controls. Changes in 
fi " 'l iz e r  application practices 
and stopping deforestation 
could also slow the  ra te  of 
N ,0  emissions.

T ropospheric  Ozone — 
G asoline a n d  Auto 

Em issions

Tropospheric (ground-level) 
ozone is toxic, and  contributes 
to the greenhouse effect. 
Tropospheric ozone is pro­
duced as a resu lt of chemical 
reactions among volatile 
organic compounds (VOC3) 
and nitrogen oxides (NOx). 
VOCs are a broad class of 
organic gases, such as vapors 
from gasoline and solvents. 
Nitrogen oxides come prim ar­
ily from auto em issions and 
power plan ts, as well as gas 
stations, industria l fuel 
consumption, pain t fumes, 
and dry cleaners.

Ozone a ir pollution is a 
pubiic-health problem. Re­
cent clinical studies show 
that concentrations of ozone 
are linked to long-term lung 
damage and, as w ith ciga­

re tte  smoking, the effects 
build up over time. E ighty 
million Americans now live in 
areas th a t exceed EPA ozone- 
pollution standards.

The Ozone Scorecard M atrix 
(see p. 25) lists the 62 m etro­
politan areas in non-atta in ­
m ent for ozone based on the ir 
ozone levels from 1984-1986. 
As a  consequence of the 
expiration of the Clean Air 
Act deadline for ozone-level 
atta inm ent, EPA imposed a 
ban on the construction or 
expansion of air-polluting 
industries in the Los Angeles 
and Chicago areas. T h irteen  
additional areas may face 
sim ilar action by early in 
1989. EPA has given formal 
notice to 35 states to revise 
the ir im plem entation plans 
for ozone attainm ent.

The chemicals th a t react to 
produce tropospheric ozone, 
NOx and VOCs, are also 
among the principal compo­
nents of the chemical reac­
tions th a t produce acid ra in , 
which threatens forests and  
aquatic ecosystems. Along the

Appalachian Mountain chain 
the arid ity  of cloud moisture 
is ten times greater than  a t 
lower elevations, and about 
100 times greater than th a t 
of unpolluted precipitation. 
(10)

As with arid rain, the tran s­
port of ozone over large 
distances threatens vegeta­
tion and crops. Extensive 
tree-damage and mortality 
due to ozone have been docu­
mented in pine forests in 
California and in the eastern 
states. Crop productivity is 
also im paired; an estimated 
$5 billion in annual crop 
losses can be attributed to air 
pollution. (11)

The Reforestation Matrix (see 
p. 31) shows th a t five states 
already have acid rain deposi- 
tion-control programs: New 
York, M assachusetts, New 
H am pshire, Wisconsin, and 
Minnesota. But the heaviest 
acid-ra’n polluting states 
have yet to take action.

The Air Pollution Budgets 
M atrix (see p. 29) shows both

8



Electricity

/ / /

&

<?

& / / A ? y
<*

1 2 3 4 S 8 7
Alcboma 45.1 44.95 0.07 0.03 41/3 •
Alaska 5.0 1.38 6.16 1.38 5/0 a

Arizona 44.3 41.09 3.03 0.20 12 / 3 •
Arkansas «ao 37.00 2.94 0.07 5/0 • •

California 5.0 0.00 7.77 0.80 0/0 o a t S/O
Colorado 42.2 41.74 0.42 0.06 31/3 a

Connecticut 26.5 4 83 0.10 21.55 1/0 • 0

Oalaware 44.3 33.92 0.67 10.20 5/0 •

Flowda- 43.0 25.07 5.60 12.35 27/2 000

Gaorqia 45.9 45.51 0.23 0.17 38/1 •

Hawaii 31.6 0 . 0 0 0 . 0 0 31.59 0 / 0 • P/O
Idaho 0.0 0 . 0 0 0 . 0 0 0 . 0 0 0/0 • •

Illino is 30.7 29.49 0.16 1.02 63/0 • •• S/O
Indiana 40.6 40.43 0.04 0.08 83/1 • •

lows 34.6 34.44 0.12 0.06 57/0 a t *

Kansas 35.0 33.74 1.15 0.11 20/1 ■

Kentucky 5 4 . 5 54.72 0.03 0.10 59/2 a

Louisiana 15.9 7.9e 7.71 0.15 6/0 c

Meine 1SL0 0 . 0 0 0 . 0 0 11.96 0/0 a dd

Maryland 32.2 28.64 0.17 3.41 13/1 00

Massachusetts 30.4 10.92 1.01 18.43 9/0 00 S/P
Michigan 34.1 33.62 0.11 0.42 84/0 0

Minna s o u 23.1 24.96 0.11 0.06 53/2 • a S/T
MIosJtstosi 25.5 19.02 5.18 1.26 9/0 a

Missouri 43.3 4^8^ 0.07 0.11 50/1 00

Montana 50.5 50.32 0.16 0 . 0 0 6/0 so P/O
Nabraska 32.9 32.54 0.25 0.13 15/0
Navada 57.0 • 54.76 1.38 0.83 8 / 1 000

Naw Hampshire 32.7 17.32 0 . 0 0 15.36 5/0 V0 P/O
New Jarsay 10.9 5.58 1.73 3.56 9/0 00

Naw M aiieo 52.4 49.79 2.50 0.08 13/2 00

Naw York 25.1 8.07 3.97 13.03 28/0 0*

North Carolina 43.4 43.22 0.07 0.13 47/0 00

North Ockota 54.0 54.67 0 . 0 0 0.10 14/1 0

Ohio 42.4 42.27 0.01 0.10 130/1 00

Oklahoma 37.3 23.54 13.71 0.05 10 / 1 0

Oregon 0.0 0 . 0 0 0 . 0 0 0 . 0 0 1/0 000

Pennsylvania 40.5 37.84 0.02 2.65 6S'0 00

Rhode island 7.4 0 . 0 0 0 . 0 0 7.44 0/0 0

South Carolina 33.5 33.29 0.14 0.07 24/0 00

South Dakota 20.7 20.75 0 . 0 0 0 . 0 0 6/0 0

Tannaasa* 43.7 43 59 0 . 0 0 0.10 37/0
Tazaa 23.2 17.57 10.55 0.06 32/16 #00

Utah 39.4 39.17 0 . 0 0 0.20 18/2 0

Varmont 1.5 0.76 0 . 0 0 0.76 0/0 000

Virginia 22.7 20.17 0.04 2.53 22/0 #0

Washington 8.3 8.33 0 . 0 0 0 . 0 0 2/0 • 0

Wast Vlrqmia 67.4 67.28 0 . 0 0 0.14 33/0 •
Wisconsin 36.6 36.34 0.14 0.14 61/0 • 00

Wyommq 65.3 65.26 0 . 0 0 0.09 19/0 0

Total 33.4 28.22 3.01 2.17 1276/44



Electricity Matrix Notes* ' ~

Column 1 * C arbon emissions from  the  production o f elec­
tric ity  by e lec tric  u tilities as  a p e rcen t of the s ta te ’s to tal 
carbon em issions^T he d a ta  a re  calcu lated  from  the  energy 
inpu t a t  e lec tric  u tilities fo r oil, coalr-and n a tu ra l gas. 
Source for fuel consumption: “State Energy Data Report: Con­
sumption Estimates 1960-1986," Energy Information Administra­
tion, U.S. Department of Energy, 1988. Also-refer to the "Key" on

Columns 2 ,3 ,4  -  P e rcen t of carbon em issions from elec tric  
u tilities b y  fu e l ty p e .' •
Source for fuat'consumption: “S tste E n er^ D a ta  Report: Con-^ 'w 
sumption Estimates-1960-1986* Energydfoformation Administra­
tion, U S .L 'ja r tm e n t of Energy, 1988. Alsoreferto “Key* on p.
22 *...,

.A ' <&Zr' vt.ts’C Af&si'V* > i:

Column 5 • N um ber of Coal P lan ts  O perating/P lanned 
A dditions th ro u g h  1996. . .. .
Note: Planned additions does not imply approval by state utility 
regulatory commissions:- ' . •
Source: Inventory of Power Plants in the United States 1986,/ 
Energy Information Administration. Table 16, pgs 2 l*27i ' v̂  ;

Column 6 - L east Cost Provisions an d  Regulations x f  
= comprehensive regulatory authority tnd.polici’es in place 

which require integrated planning and investment process for; 
utilities.: “***’« state has made somejjrcgress toward least-cost 
planning process and has some control over utility investment.

state has made little progress in impleir w  in g  policies and - 
authority to encourage least-cost s tra teg ies .^ ':^
Source: Critical Mass Energy Pro^ct, “Least-Cost Electrical 
Planning: Ir here Really a State Movement?,* December 1985; 
see also “A B.ighter Future, State Actions in Least Cost Electrical 
Planning," Energy Conservation Coalition, Washington, DC, 
December 1987.  ~ " v ' '

Column 7 • W ind E nergy  P rog ram s
“S/O ' = State operating wind farms. "S/P" = State in the process 
of setting up wind farm. “SH T = State is testing small wir d 
turbines for possible implementation. "P/O" = Private develop­
ment of wind farm in place.
Source: Tom Gray, American Wind Energy Association, phone 
conversation 10/7/88.

the federal and state ar.d 
local contributions to fiscal 
1988 air pollution budgets in 
each state

WHAT STATES CAN DO
While a great deai of study is 
needed on greenhouse gases, 
there are practical actions 
states can take to reduce 
carbon dioxide emissions by 
promoting energy-effiriency 
and renewable energy a lte r­
natives in  electricity genera­
tion, transportation, and 
other sectors, as well as 
through reforestation prac­
tices.

Electricity
Electricity ger eration is a * 
major contributor to the 
carbon dioxide build-up— 33 
percent of the U.S. total 
carbon emissions from fossil 
fuels come from electric 
power plants. Of this amount, 
84 percent comes from coal- 
fired plants, which account 
for 28 percent of total U.S. 
carbon emissions. There are 
1276 coal-fired power plants 
in the U nited States, with 44 
more planned by utilities. Of 
power-plant fuels, coal re ­
leases the m ost C 0 2 to pro­
duce a given am ount of 
energy.

[The state-by-state carbon 
emissions data  in the Eiec- 
tririty  M atrix reflect where 
the electricity is generated, 
r.ot necessarily where it is 
put to end-use. Thus, in 
caSes when a state  imports 
power produced in a neigh­
boring sta te , the data assign 
the carbon emissions to the 
state  with the power plant 
th a t produced them.]
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Sw itching to n a tu ra l gas 
would reduce CO, emissions 
during a transition  period 
while we convert to renew ­
able fuels. In the  long-term , it 
is im perative th a t we m ake 
th is transition  to an electric­
ity-generating system  based 
on renewable a lte rnatives to 
fossil fuels, including solar, 
geotherm al, w ind, biomass, 
and  hydroelectric power.

Some energy in d u stry  a n a ­
lysts claim th a t  nuclear 
power offers a  practical 
solution to global w arm ing, 
because nuclear p lan ts  do not 
em it greenhouse gases. 
However, in  ex tricating  
society from the  th rea t of 
global w arm ing, i t  is critical 
not to trade one se t of prob­
lems for ano ther. The nuclear 
option is less safe environ­
m entally, as w ell as less 
economical, th a n  a  policy 
geared to energy-tfficiency 

• and renew able energy 
sources.

The th re a t c f  accidents from 
nuclear p lan ts , as well as the 
still-unsolved problem  of 
m anaging nuc lear w aste, 
continue to ra ise  fundam en­
tal concerns about nuclear 
power. To a tte m p t to replace 
cu rren t fossil-fuel p lan ts  w ith 
the equ ivalen t generating  
capacity of nuc lear power 
would be prohibitively expen­
sive and  tim e-consum ing.

The nuclear-pow er industry  
has suffered m ajor setbacks 
in m ost countries, including 
the U nited S ta tes . To new 
nuclear p lan ts have been 
ordered in the U nited S ta tes  
since 1979, and  108 p lants 
have been cancelled, includ­
ing all of those ordered after 
1974. N evertheless, nuclear 
power advocates and federal

officials rem ain com m itted to 
the nuclear option, and  have 
been planning for a resu r­
gence in construction of 
nuclear plants in the  1990s.

Energy Elegance
Since the 1970s, im prove­
m ents in  U.S. energy effi­
ciency have been contributing 
fa r more in reducing fossil- 
fuel consumption, a t  a  sm all 
fraction of the cost, th an  has 
been contributed by additions 
to nuclear-power capacity. 
Existing technologies and  
various practical m easures, if  
deployed effectively, have the 
potential to radically reduce 
the  carbon-dioxide build-up, 
w hile sim ultaneously 
streng then ing  the economy 
w ith cost-effective energy- 
efficiency investm ents. At the 
sam e time, substan tia lly  
reducing energy dem and will 
ease a  transition  to a  renew ­
able system. In  1978, federal 
officials estim ated th a t  20 
percent of the nation 's energy 
supply could come from 
renewable energy sources bv 
the  year 2000.

The U nited S ta tes  can benefit 
from these changes w ithout 
w aiting for o ther nations to 
act. The changes need not be 
draconian—high-efificiency 
energy technology and  p rac­
tices will actually save 
money, while b e tte r position­
ing the nation in  the  global 
m arketplace.

Although reducing coal 
consum ption will require 
coordinated s ta te  and  federal 
efforts, state  energy-efficiency 
policies and s tan d ard s  will 
m ake it possible to cut back 
on electricity use and  thus

slow the rate ofgloba. arm 
ing. Among the policy options 
are:

• “least-cost” planning for 
u tilities;

• projects to generate elec­
tricity  from renewable re­
sources;

• jo in t state/u tility  energy- 
efficiency projects;

• stronger energy-efficiency 
stan d ard s  for buildings;

• perform ance-based tax 
credits for conservation 
and renewable energy; 
and

• rebates for purchases of 
energy-efficient cars, 
appliances, and lighting.

Prom oting least-cost utility 
services was a  policy first 
adopted in the Pacific N orth­
w est in  1980. The least-cost 
objective is to provide h ea t­
ing, cooling, lighting, and 
motor power a t the lowest 
cost, and to incorporate 
energy-efficiency in  the 
evaluation of cost-effective­
ness. The E lectricity M atrix 
shows th a t a t  least ten states 
have su b stan tia l statu tory  
au thority  an d  policies recuir- 
ing th a t u tilities  use leas: 
cost p lann ing  and investm ent 
practices. (12)

California provides an o u t­
s tand ing  model of the use of 
least-cost u tility  planning.
As the re su lt o f adopting, 
under p ressure , a plan to 
invest in  energy-efficiency 
im provem ents, including 
utility-financed building 
w eatherization, cogeneration, 
and voltage controls, as well 
as wind and solar power. 
California Pacific Gas and 
Electric was able to supply 
electricity to its  custom ers at 
a higher profit w ithout build­
ing $20 billion worth of coai



ar.d nuclear plants it had 
previously planned. (13)

The Electricity M atrix also 
identifies four s ta tes th a t are 
operating or testing wind tu r­
bines, or are in the process of 
setting up a wind farm, while 
three states have private 
wind-farm operations.

The S tate/U tility  Jo in t En­
ergy Efficiency Projects 
Matrix (see p. 27) identifies 
24 states th a t have jo int en- 
crgy-efBdency projects with 
utilities, including projects to 
conserve energy in residential 
and commercial buildings, in­
dustry, and agriculture. TTie 
projects, funded in p a rt by 
federal energy programs, are 
diverse. Most offer energy- 
efficiency services, such as 
energy audits, and financial 
incentives to insta ll energy- 
efficiency improvements.
Some provide technical 
assistance and loans to 
businesses, while others 
support research and demon­
stration projects.

About one-third of C 0 2 em is­
sions from fossil fuels come 
from fuel consumed directly 
(tha t is, not including elec­
tricity use) in industry, 
commerce, and residences, for 
such purposes as heating of 
buildings and in  m anufactur­
ing processes. . _

The Residential/Industrial/ 
Commercial M atrix (see p.
26) shows eight s ta tes with 
substantial energy-efficiency 
building codes. Many others 
have set minimal require­
ments for new buildings. 
Nationwide, s ta tes  have 
weatherized less than  ten 
percent of low-income homes, 
though the m atrix  indicates 
th a t the figures are higher in

most of the northern states.
In some cases states have 
taken initiatives th a t became 
the basis for nationwide 
changes. For example, in 
1984 California adopted 
appliance energy-efficiency 
standards for refrigerators 
and freezers. The federal 
government followed Califor­
nia’s lead in passing the 1987 
N ational Appliance Energy 
Conservation Act, which sets 
s tandards t 1 be in effect by 
1990 for refrigerators, freez­
ers, w ater heaters, dishw ash­
ers, ranges, and clothes 
w ashers and dryers. I t is 
projected that, by the year 
2000, these standards will ~ 
resu lt in  enough energy 
conservation to supplan t the 
need for 22,000 m egaw atts of 
new generating capacity, the 
equivalent of 22 large power 
plants.

The appliance s tan d ard s ' 
paved the way for the pas­
sage of nationwide fluores­
cent lam p-ballast s tandards 
in Ju n e  1988. Again the 
sta tes were ahead of the 
federal government, w ith 
ballast standards in  place in 
California, Connecticut, New 
York, M assachusetts, and 
Florida by the end of 1987. 
S tudies show th a t fluorescent 
lighting accounts for ten  
percent of the nation’s elec­
tricity consumption, while all 
lighting uses about 20-25 
percent (the equivalent of 
nearly h a lf of all the electric­
ity produced iroui coal). An 
ordinary' incandescent light 
bulb uses five times as much 
energy as a comparable 
fluorescent lamp. M assachu­
setts is the only s ta te  adopt­
ing energy-efficiency s tan ­
dards for commercial and 
industria l lamps.(14)

Fifteen sta tes offer a .torna­
tive energy tax credits, wnicr. 
are exam ined in the State 
Energy Tax C redits Matrix 
(see p. 28). These include, for 
example, credits for invest­
ments in solar w ater heaters, 
passive solar system s, pho- 
tovoltaics, wind systems, 
biomass, geotherm al, and 
hydroelectric energy. This 
num ber of s ta tes  was much 
larger several years ago. 
Following the lead of the 
federal governm ent, many 
states added alternative 
energy tax  credits starting  in 
the late 1970s. However, 
w ith the sharp  curtailm ent of 
support for governm ent 
initiatives to promote conser­
vation and solar energy under 
the cu rren t A dm inistration, it 
has been common for states * 
to allow tax  credits for renew­
ables to expire over the past 
several years. The m atrix 
shows th a t a lte rnative  energy 
tax credits cu rren tly  in place 
will expire in the next few 
years unless action is taken 
to continue them .

F uture  s ta te  tax credits and 
o ther economic incentives 
should be perform ance-based. 
They should be carefully de­
signed to derive the maxi­
mum energy-efficiency im­
provem ents and  renewable- 
energy developm ent per 
dollar invested, to ensure 
th a t such tax incentives are 
not abused, as they have been 
to some ex ten t in the  past.

An additional source of 
support for s ta te  energy 
conservation program s is the 
"oil-overcharge" funds that 
were allotted to the states. 
This money was obtained by 
the federal governm ent from 
the oil companies because of 
price overcharges by the
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1 2
Alabama 23.S 16.5
Alaska 38.4 6.4
Arizona 38.7 25.7
Arkansas 27.9 19.5
California 57.7 33.7
Colorado 33.1 22.6
C onnecticut 38.3 31.8
Dataware 25.6 17.6
Florida 44.8 30.9
Geerqir, 34.4 22.2
Hawaii 57.2 18.4
Idaho 57.6 39.3
Illino is 25.6 20.2
Indiana 21.9 12.5
Iowa 26.4 19.3
Kansas 28.6 15.7
Kentucky 21.9 14.4
Louisiana 23.7 10.0
Maine 44.9 31.1
Maryland 36.2 27.6
Massachusetts 35.1 26.9
Michigan 26.5 20.9
Minnesota 37.1 25.8
M ississippi 38.4 21.4
M issouri 32.4 23.7
Montana 25.4 15.6
Nebraska 34.9 21.6
Nevada 31.4 17.3
New Hampahlre 38.3 31.9
New Jersey 49.9 26.7
New Mexico 26.7 15.5
New York 33.2 28.2
North Carolina 34.4 25.5
North Dakota 12.6 7.6
O hio 22.9 17.0
Oklahoma 29.5 19.2
Oregon 68.1 42.0
P ennsylw .-.a 23.2 16.3
Ahode Island 46.2 38.3
South Carolina 36.5 27.2
South Dakota 40.3 29.4
Tennessee 31.7 21.6
Texas 25.8 13.7
Utah 28.3 18.2
Verm cnt 57.0 46.3
Virqm ia 44.0 28.7
W ashinqton 60.2 29.6
W est Virqmia 9.4 6.7
W isconsin 28.4 21.9
Wyommq 10.7 5.9

U.S. 31.8 20.5

£
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76.159 Y 55 S Y/N
7.464 43 Y 55 c N/N
9.834 417 Y
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55 Y

c N/L
. 173.015 30 Y c N/N

15.915 Y c Y/N
3.572 117 Y

902 c N/Y"
3.522 c N/L

400
211,949 82 55 c N/N
300.673 300 55 S N/L

98.354 345 Y Y c N/N
24.628 U N Na

11
1,077 c N/Y

70
1,400

368 c N/Y
25 7 c • Na

131.180 55 Y s Y/N
1.600 c Na

1,041.147 Y Y *J-a Y c N/L
1.645 60 Y c N/Y

33.534 Y Y c Na
212 86 c N/Y

9.271 c 1 Y/Y
343.190 55 Y C I YIN

11.551 55 s N/N
1.142 11 Y

7.600 500 Y c Y'-'N
4.888 Y r N/Y

24,080 70 C N/L
270 Y I

53.959 670 Y Y Y C N/N
85.736 205 Y C Y/N

1.i231
47.854 C N/N

74
3.436.974 2.943
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T ran sp o rta tio n  M atrix  Notes

Column 1 • C arbon em issions from the tran sp o rta tio n  sec to r as a  percen t of the state's 
to tal carbon em issions. The da ta  a re  calculated from  the tran sp o rta tio n  sector's fuel con­
sum ption of bo th  oil and  n a tu ra l gas.
Source for fuel consumption: "State Energy Data Report: Consumption EftimaCjs 1960-1985*. . 
Energy Information Administration, U.S. Department of Energy, 1988.' Also refer to "Key* page 22.

Column 2 • C arbon em issions from  the tran sp o rta tio n  sec to r for m otor gasoline consum p­
tion as a p ercen t of the  s ta te 's  to ta l carbon em issions ,
Source for fuel consumption: “State Energy Data Report: Consumption Estimates 1960-1986,*
Energy Information Administration, U.S. Department of Energy, 1988. Also refer to “Key” on p. 22.

Column 3 - S ta te  Funding/Public T ransporta tion  FY ’86-87
State financial assistance in the form of revenues generated by a state-level tax and returned to 
local entities in the form of grants from the state. This form of assistance requires annual or bi­
ennial appropriation by the sta te  legislators. Includes indirect financial assistance in the 
form of state-level taxes retained at the local level for transit purposes. This form of assistance does 
not showupott.the.ttat* budget; ; t  'v " :
Source (Columns 3 - 6): *1987 Survey of State Involvement in Public Transportation,* American 
Association of State Highway and Transportation Officials; Washington, DC.. .. .

Column 4 • R ideshare  Funding  (SOOOs) • FY '87
Note: CA (a) • Included in public transit funds (separate data not included).

" ' *s ; %. ‘
.   *

Columi 5 - Technical A ssistance Program /Public T ran sp o rta tio n  F Y ’87
S ta te  public transporta tion  technical assistance program  independent of the Urban Mass
Transportation Act (UMTA).

Column 8 - R esearch  & D evelopm ent /Public T ran sp o rta tio n  FY ‘87
State provides matching funds for federal research and demonstration mass transportation projects 
and/or has mass transit demonstration or research program independent of the UMTA.

Column 7 • S ta tes th a t  have m ain tained  55 mph speed  lim it.
Source: Institute for Highway Safety, Washington, DC, 7/1L/88.

Column 8 - H igh Occupancy Vehicle (HOV) Lanes
“Y” = selected use of HOV lanes. *TJ* = HOV lanes u n d e r construction.
Source: “The Effectiveness of High-Occupancy Vehicle Facilities," Institute of Transportation Engi­
neers, Washington, DC, 1988. And phone update with Larry King, U.S. Department of Transporta­
tion, 10/20/88. . . .

Column 9 • Inspection/M aintenance (I/M) Auto Em issions P rogram  
"C" = county/citywide; “S" = statewide; “N" = new L989
Source (Columns 9 ■ 10): “Critical Analysis of the Federal Motor Vehicle Control ProgTam,* NES- 
CAUM (Northeast States for Coordinated Air Use Management), July, 1988.

Column 10 • (I/M) T ight S tandards/U nderhood Inspection
"Y" = Yes; “N" = No; “Na* = Not available; “L" = Limited; = applies to some counties/cities but not 
to others. Note: Tight emissions standards and underhood inspection assessment by Mike Walsh in 
“Critical Analysis of the Federal Motor Vehicle Control Program."
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companies between 1973 and 
1981, when price controls 
were in effect. S ta te  govern­
m ents have received roughly 
$3 billion ao far, which they 
are p u tting  into new or 
existing energy program s (see 
Oil Overcharge Funds Ma­
trix, p. 29).

The la rgest portion of the 
settlem en t resu lted  in  the 
d istribution  to the s ta tes  of 
$2.1 billion received from 
Exxon Corporation, ear­
m arked  for five program s 
designed to assis t energy 
consum ers—the Low-Income 
W eatherization Assistance 
Program , the Low Income 
Hom<> Energy Assistance 
Program , the S ta te  Energy 
Conservation Program , the 
Energy Extension Service, 
and the Institu tiona l Conser­
vation Program  (also referred 
to as the Schools and  Hospi­
tals W eatherization Pro­
gram). The Oil Overcharge 
Funds M atrix indicates the 
total am ount allocated to 
each s ta te , as well as the 
am ounts approved so far 
specifically for energy-conser- 
vation program s. These funds 
represen t a  one-time d istribu­
tion of resources, which 
sta tes can use to m eet vital 
needs. (15)

Transportation— 
Cars, Cars, Cars

T ransporta tion  is a  major 
contributor to the carbon- 
dioxide buildup, accounting 
for 31.8 percent of totai U.S. 
carbon emissions f'.om fossil- 
fuel use. The T ransportation 
M atrix shows carbon em is­
sions from the transporta tion  
sec to r-cars , buses, trucks, 
trains, and airplanes--as a

percentage of each state 's  
total emissions.

Cars and light trucks are now 
the single largest cd-using 
subsector in. the  U-S,-econ- 
omy. There are now nearly 
120 million cars on the na­
tion’s roads, 2.5 m illion more 
th an  in  1986. The T ranspor­
tation M atrix also shows each 
s ta te 's  carbon em issions from 
motor gasoline as a percent of 
to ta l emissions.

Since the oil-price shock of 
1979, fuel economy gains 
have held transporta tion  oil 
use  steady despite the  in ­
creasing num ber of vehicles 
on the road. B ut now th a t 
energy-eificiency m easures 
have been scaled back, oil 
consumption is rising  again.
In  the first q u a rte r of 1988, 
transporta tion  oil use grew 
by more than  six percent.

In  October, 1988, the U.S. 
D epartm ent of T ranspo rta ­
tion rolled back the  Corporate 
Average Fuel Economy 
(CAFE) standards for passen­
ger cam from 27.5 to 26.5 
miles per gallon. W hile 
increasing fuel efficiency is 
an  im portant way to reduce 
C 0 2 emissions, lowering the 
s tan d a rd  takes a step  back­
ward.

The national average fuel 
economy of 14.2 mpg for all 
motor vehicles, including 
tr ic k s  (estim ates based on 
U.S. D epartm ent of T ranspor­
tation 1986 data) can and  
m ust be dram atically  im ­
proved. The S ta te  Miles Per 
Gallon M atrix (see p. 30) 
shows the 1986 average fuel 
economy for all motor ve­
hicles in each s ta te . The 
figures on vehicle miles of

I travel are calculated esti­
m ates based on data subm it­
ted by the states. Inferences 
about variation from one 
s ta te  to ano ther should be 
draw n carefully. B ut i t  is 
clear th a t th e re  is a great 
deal of room for improvement 
in every state.

Some cars now on the m arket 
get more th an  45 mpg; proto­
types get more than  60. If we 
increased the average fuel 
economy of new  cars in  the 
U nited S ta tes to 45 mpg and 
of light trucks to .35 mpg by 
1995, the net resu lt would be 
a  savings of oiTofT.9 million 
barrels per day by the year 
2000. This is more than  six 
tim es the projected average 
daily oil production from the 
Arctic N ational Wildlife 
Refuge (ANWR) over a 30- 
year period. In  fact, such 
achievable improvements 
could save m o r1 tv 
combined production ot oil 
from Alaska, plus the ofishor. 
Pacific Coast and A tlantic 
Co^st reserves.

In  addition, alternatives to 
oil, such as hydrogen and 
ethanol (alcohol fuel) m ust be 
seriously considered. Over 
tim e, it will be necessary to 
m ake a transition to an 
energy system  relying almost 
entirely on renewable 
sources, including renewable 
liquid fuels for transpo rta ­
tion.

S ta te  and local officials 
continue to plan for more 
automobile traffic and addi­
tional freeways. But it is 
clear th a t efforts are needed 
to reduce the use of the 
au t unobile w ith public tran s­
portation incentives, as weil 
as fu rther study and use of
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alternative modes of tran s­
portation, such as light rail, 
train, and bicycle.

S tates can reduce gasoline 
consumption and auto  em is­
sions through support for 
public transporta tion  a lte rn a­
tives. The T ransportation 
M atrix shows sta te  funding 
provided to local governmen­
tal entities for public tran s­
portation. Seven s ta tes  have 
state  public transporta tion  
technical assistance program s 
independent of the federal 
Urban M ass T ransportation 
Act (UMTA). Twelve s ta tes  
provide m atching funds for 
federal re sea rck an d  demon­
stra tion  m ass transporta tion  
projects and/or have mass- 
tran s it research or demon­
stra tion  program s independ­
en t of UMTA.

States can also act to improve 
efficiency and reduce emis- - 
sions from automobiles. For 
example, the T ransportation 
M atrix identifies 16 sta tes 
th a t fund ridesharing  pro­
gram s, and shows funding 
levels. N ine s ta tes  have 
m aintained the  55 m ph speed 
limit. N ine s ta tes  have high- 
occupancy-vebicle lanes. Four 
states have statew ide inspec­
tion and m aintenance pro­
grams for motor-vehicle 
exhaust-em ission system s, 
and 29 sta tes  have cityr or 
county-wide program s.

R eforesta tion  — The 
C arbon D ioxide Sink

Trees remove carbon dioxide 
from the atm osphere through 
photosynthesis. W hen trees 
are cut or burned, or when 
they decay, the CO^ they 
contain is released into the 
atm osphere. The cu rren t 
rapid destruction of tropical

rainforests is a major con­
tributor to the greenhouse 
effect. Reforestation, on the 
o ther hand, can increase 
storage of CO,, offsetting 
emissions from fossil fuel 
burning.

The Reforestation M atrix (see 
p. 31) shows the forest land 
area in each state, the per­
centage of the state  th a t is 
made up of forest land, and 
the increase or decrease in 
forest land area  over the p ast 
decade.

The m atrix also shows the 
area planted in trees in each 
sta te  as part of the federal 
Conservation Reserve Pro­
gram (CRP). Enacted as p a rt 
of the Food Security Act of 
1985 (the Farm  Bill), the CRP 
provides a great opportunity 
for reforestation. U nder th is 
program, fanners are paid a 
fee to remove highly erodible 
cropland from production for 
a t least ten years and p lan t it 
w ith a soil-conserving crop, 
prim arily grasses and trees.

The CRP has been hailed as 
the greatest tree-planting 
program  in the nation’s 
history, although tree-p lan t­
ing has fallen short of the 
original goals set forth in  the  
1985 Farm  Bill, i.e., th a t  12.5 
percent of the total enrolled 
CRP acres be converted to 
trees. In 1987, a record- 
breaking three million acres 
of trees were planted in  the 
U nited S tates, one m illion of 
which were a ttribu tab le  to 
the CRP program. Most of the 
reforestation is taking place 
in the South and  M id-Atlan­
tic states, where soil and 
clim ate conditions are condu­
cive to growing commercially 
valuable softwood species. 
One possible approach would

be to require new carbon 
dioxide sources, such as 
electricity generating plants, 
to establish enough new 
forest land to offset their CO, 
emissions. Such a polic7 could 
sim ultaneously promote the 
expansion of Conservation 
Reserve acreage, reduce soil 
erosion, improve wildlife 
habitat, and enhance recrea­
tional opportunities, as well 
as stim ulate energy-efficiency 
investm ents and research on 
cheaper methods to reduce 
CO. buildup. The practical 
im plications of CO, offsets as 
a  s ta te  policy approach re­
quire fu rther investigation. 
(16)

U rban tree-planting, too, can 
offset fossil fuel emissions of 
CO,, as can the use of light- » 
colored surfaces-for example, 
m aking parking-lot surfaces 
light-colored. P lanted s tra te ­
gically, trees can also shade 
buildings and pavement, thus 
cooling “h ea t islands’’ and 
reducing energy demand. A 
tree th a t provides shade can 
indirectly cause reductions in 
CO, emissions equivalent to 
15 tim es the am ount of CO, 
the tree  alone can absorb.

One acre of trees can absorb 
an estim ated four tons of 
carbon annually, the am ount 
released by burning 1000 
gallons of gasoline. The 
American Forestry Associa­
tion has launched a nation­
wide “Global Re Leaf” cam­
paign to encourage Am eri­
cans to p lan t 100 million 
trees in their communities by 
1992. This could save 
U .S.ratepayers an estim ated 
$3-4 billion annually  while 
offsetting 18 million tons of 
carbon emissions. (17)
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TEXT NOTES

1. U.S. Environm ental Pro­
tection Agency, The Potential 
Effects o f Global Climate 
Change on the United States, 
D raft Report to Congress, 
Executive Sum m ary, Oct. 
1988.

The U.S. Environm ental 
Protection Agency will soon 
be releasing two reports to 
Congress on global warming. 
The first will deal w ith poten­
tia l effects on the U.S. ecosys­
tem  of global climate change, 
and will probably be available 
in Jan u a ry  1989. The second 
will deal w ith policy options 
for stabilizing greenhouse 
emissions, and  should be 
available shortly  thereafter.
A lim ited num ber of copies 
will be available to the public 
through EPA. W rite: Envi­
ronm ental Protection Agency, 
Office of Policy, Planning, 
and Evaluation, Attn*
Dennis T irpak, PM-220, 401 
M S treet, S.W., W ashington, 
D.C. 20460.

The reports will also be avail­
able from the  U.S. Govern­
m ent P rin tin g  Office, or may 
be obtained through the office 
of one of your congressional 
representatives.

2. Testim ony of G.M. 
Woodwell, Woods Hole Re­
search C enter, and  Jam es E. 
H ansen, NASA Goddard 
In stitu te  for Space Studies, 
before the U.S. Senate Com­
m ittee on Energy and N atu ­
ral Resources, Ju n e  23, 1988; 
EPA, Office of Policy, P lan ­
ning, and Evaluation, Octo­
ber 27, 1988.

3. Woodwell, June  23, 1988. 
Different sources estim ate 
som ew hat varying ranges.

4. Testimony of Dr. Stephen 
Schneider, N ational Center 
'o r Atmospheric Research, 
before the U.S. House Sub­
committee on W ater and 
Power Resources, Sept. 27, 
1988.

5. EPA, October 1988; Schnei­
der, Sept. 27, 1988.

6. EPA, October 1988, p.7.

7. Douglas G. Cogan. Stone3 
in a Glass House: CFCs a::d 
Ozone Depletion. Investor 
Responsibility Research 
Center, W ashington, D.C., 
1988.

8. "EPA Urges H alt in Use of 
CFCs," Washington Post,
Sept. 27, 1988.

9. Environm ental Defense 
Fund, Protecting the Ozone 
Layer: What You Can Do, 
New York, N.Y., 1988.

10. Jam es J. M acKenzie and 
M ohamed T. Ei-Ashry, “K iller 
Air,” Washington Post, Sept. 
29, 1988.

11. MacKenzie and  El-Ashry, 
Sept. 29, 1988.

used w hat we believe to be the 
b est data  available.

Covering all 50 s ta tes  
system atically, applying the 
sam e criteria to each state , 
gives the data a som ew hat 
generic quality. At tim es the 
m ost recent inform ation is two

12. \\ iLiam L Cr.ar.-.cr 
al.. Energy Efficiency: A S e a  
A*, nda. American Councii for 
an Energy.Efficient Economy 
W ashington, D.C., 1988. p.37

13. Michael Oppenheimer. 
"Safe Energy Options: Best 
Hope for Global W arm ing.' 
Safe Energy Communications 
Council, W ashington, D.C., 
1988.

14. Alan B. D um ing, “The 
Coalfield Overhead," World 
Watch, July-Aug., 1988, p.7.

15. “S ta te  Uses of Exxon and 
S tripper Well Oil Overcharge 
F unds,” N ational Consumer 
Law Center, W ashington 
D.C., 1988.

16. Daniel J . Dudek, Offset­
ting New  CO, Emissions. 
Environm ental Defense 
Fund, Septem ber 1988.

17. Art Rosenfeld, Lawrence 
Berkeley Laboratory, 
Berkeley, CA, Oct. 21, 1988; 
American Forestry  Associa­
tion, "Global ReLeaf News," 
Oct. 12, 1988. Also see San­
d ra  Postel, "A Green Fix to 
the Global W arming," W orld  
Watch, Sept.-Oct. 1988.

or three years old. D ata 
supplied by th e  s ta tes to 
federal agencies can have 
varying levels of accuracy. 
A dequate d a ta  may no t be 
available for all states on a 
given subject. If you know of 
additional sources of national 
d a ta  on the  issues discussed 
in this report, we would 
appreciate  hearing  from you.

>?VUr?V:'v, •j: A  Note On The Data Sources
The data in this report are 
drawn from a variety of V* re­
sources. In each case we have
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1986 Carbon Emissions £rom Fossil Fuels

1 2 3 4 5 6 7 8
Alabama 28.99 950 16.50 2.99 32.8 56.9 10.3 527
Alaska 7.98 469 0.20 2.97 58.9 3.8 37 3 407
Arizona 13.13 6.27 7.39 1.50 41.4 48.7 9.9 285
Arkansas 14.62 6.11 5.62 2.89 41 8 38.4 19.8 462
California 85.23 61.47 1.07 22.69 72.1 1.3 26.6 160
Colorado 16.33 6.35 7.36 2.82 38.4 44.5 17.1 279
Connecticut 10.35 868 0.52 1.15 83.9 sTot 11.1 147
Delaware 4.51 2.38 1.65 0.46 $2.8 36.6 10.6 385
Florida 43.55 27.83 11.46 4.26 63.9 26.3 9.8 24S
Caorqia 35.51 14.12 17.30 4.09 39.8 48.7 11.5 345
Hawaii 4.40 4 36 0.00 0.04 99.1 0.0 0.9 228
Idaho 2.73 2.01 0.22 0.50 73.6 8.1 18.3 207
Illinois 55.04 21.94 19.64 13.46 39.9 35.7 24.5 263
Indiana 49.13 14.76 28 68 5.69 30.0 58.4 11.6 579

366Iowa 16.03 6.51 . 6.54 2.98 40.6 40.8 18.6
Kansas 18.20 7.52 6.29 4.39 41.3 34.6 24.1 429 

565 
“  695

Kantucky 30.01 8.81 18.72 2.48 29.4 62.4 8.3
Louisiana 51.73 26 i1 4.29 21.33 50.5 8.3 41.2
Maine 4.43 4.17 0.22 0.04 94.1 5.0 0.9 756
Maryland 17.60 8.49 6.36 2.25 **8.2 J9.U 12.8 230
Massachusetts 21.70 16.48 2.5C 2.72 75.9 11.5 12.5 188
Michigan 47.12 17.03 20.27 9.82 36.1 43.0 20.8 308
Minnesota 17.75 9.24 5.02 3.49 52.1 28.3 19.7 235
M ississippi 13.51 7.65 2.72 3.14 56.6 20.1 23.2 424
M issouri Z7.44 11.18 12.78 3.48 40.7 46.6 12.7 329
Montana 8.32 2.42 3.32 0.58 38.3 52.5 9.2 520
Nebraska 7.96 3.73 2.75 1.48 46.9 34.5 18.6 300
Navadc 7.25 2.70 4.04 0.51 37.2 55.7 7.0 373
Naw Hampshire 3.58 2.80 0.62 0.16 78.2 17.3 4 5 193
New Jersey 31.21 24.08 1.95 5.18 77 2 6.2 16.6 202
New Mexico 12.01 3.90 6.04 2.07 32.5 50.3 17.2 509
New York 49.57 32.57 6.31 10.69 65.7 12.7 21.6 137
North Carolina /-■S78 13.23 1455 2.00 44.4 48.9 6.7 295
North Dakota 10.39 2.25 7.76 0.38 21.7 74.7 3.7 968
Ohio 67.21 20.78 35.74 10.69 30.9 53.2 15.9 382
Oklahoma 2: .37 7.79 5.44 8.14 36.5 25.5 38.1 429
Oregon • 7.28 6.17 0.07 1.04 84 8 1.0 14.3 176
Pennsylvania 65.57 23.66 32.90 9.01 36.1 50.2 13.7 357

159Rhode Island 2.42 2.02 0.02 0.38 83.5 C.2 15.7
South Carolina 14.78 5.74 6.59 1 45 45.6 44 6 9.8 330
South Dakota 2.94 1.89 0.72 0.33 64.3 24.5 11.2 300
Tennessee 28.72 10.80 15.15 2.77 37.6 52.8 9.6 397
Texas 154.87 78 60 29 03 47.24 £0.8 18.7 30.5 510
Utah 9.88 3.73 4.72 1.43 37.8 47 8 14.5 412
Vermont 1.31 1.22 0.02 0.07 93.1 1.5 5.3 152
Virqmia 23.35 '3  69 7 £6 2.10 58.6 32.4 9.0 2'54
Wasmnqton 16.20 12.891 1 57 1.74 79.6 9.7 10.7 2C9
West Virqmia 28.42 4 8ol 21.89 1 73 16.9 77 0 6.1 11 <’9
W isconsin 22.04 a. SI 9.26 4 02 39.7 42.C 18.2 237

996W yominq 11.63 2.091 8.41 1.13 18.C 72.3 9.7
TOTAL 1275.30 606.961 430 35 238.01 47 e 33.7 18.7 3C6
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1 2 3 4 5 6 7
Alabama 29.68 10.56 15.80 3.32 35.6 53.2 11.2
Alaska 4J2 2.89 0J4 1.29 63.9 7.5 28 5
Arizona 12.06 6.00 3.49 2.57 49.6 28.9 21.3
A rkansas ' " f t . 44 759 0.09 3.54 'T i t 0.8 31.6
CalHomla 92.85 64.82 1.66 26.37 69.8 1.8 28.4
Colorado 15.31 6.75 4.62 3.94 44.1 30.2 25.7
Connecticut 1239 11.41 0.03 0.95 92.1 0.2 7.7
D •iaw m n- - ■ 3.76 030 _ 028 S2J • 11.0 6.2
r>OfXJw^ JTsS~ ’ 30.02 3.54 4.29 793 9.4 11.3
Georgia 26.89 14.38 8.68 3.83 53.5 32.3 14.2
Hawaii 4.4® 4.48 0.00 0.00 100.0 0.0 0.0
Idaho 3.83 2.54 0.38 0.71 70.0 10-5 19.6
Illinois 71.96 33.30 21.50 17.18 46.3 29.9 23.9
Indiana 49.96 17.46 26.50 6.00 34.9 53.0 12.0
Iowa 17.01 8.30 4.23 4.48 48.8 24.9 26.3
Kansas 16.97 7.93 1.83 7.21 46.7 10.8 42.5
Kantucky 26.06 9.13 15.40 3.55 32.5 54.8 12.6
Louisiana 56.10 25.85 0.00 30.25 46.1 0.0 53.9
Malna 5.28 5.23 0.02 0.03 99.1 0.4 0.6
Maryland 20.13 11.88 3.12 2.13 59.0 30.4 10.6
MassachuMtta ZTM 25.00 0.10 2.24 91.4 0.4 8.2
Michigan 54.17 2351 17.90 12.76 43.4 33.0 23.6
Mlnnasota 21.89 a 1158 5.55 4.56 53.4 25.6 21.0
Mlaalaalppl 1231 8.35 1.06 2.90 67.8 8.6 23.6
Missouri 29.86 _ M M 11.70 5.44 42.8 39.1 18.2
Montana 5.36 3.23 1.05 1.08 60.3 19.6 20.1
Nebraska 8.76 4.61 1.34 2.81 52.6 15.3 32.1
Navada 6.07 227 2.78 1.02 37 - 45.8 16.8
Naw Hampshire 3.87 3.25 0.51 0.11 84.0 13.2 2.3
Naw Jarsay 34.62 28.12 1.761 4.74 81.2 5.1 13.7
Naw M ailco 11.57 3.94 3.43 4.20 34.1 29.6 36.3
Naw York 74.09 5839 9.08 8.62 78.1 12.3 11.6
North Carolina 29.17 14.10 13.60 1.47 48.3 46.6 5.0
North Dakota 5.10 233 2.28 0.59 43.7 44.7 11.6
Ohio 81.64 25.64 41.30 14.70 31.4 50.6 18.0
Oklahoma 19-36 8.33 0.04 10.99 43.0 0.2 56.3
Oraqon 7.56 6.04 0.15 1.37 79.9 2.0 18.1
Pennsylvania 85.15 32.72 42.00 10.43 38.4 49.3 12.2
Rhoda inland 3.03 2.73 0.00 0.30 90.1 0.0 9.9
South Carolina 14.22 7.78 4.27 2.17 54.7 30.0 15.3
South Dakota 3.49 2.00 0.93 0.56 57.3 26.6 160
Tannassaa 28.14 11.02 14.00 3.12 39.2 49.8 11.1
Texas 131.36 67.61 5.65 58.10 51.5 4.3 44 2
Utah 8.54 4.02 2.54 1.96 47.1 29.7 23.2
Vermont 1.68 1.60 0.01 0.05 96.4 0.6 3.0
Virginia 24.47 17.62 5.05 1.80 72.0 20.6 74
Washington 15.20 10.96 2.03 2.21 72.1 13.4 14 5
West Virginia 29.28 5.24 21.80 2.24 17.9 74.S 7.7
Wisconsin 23.39 11.23 7.59 4 57 48 ,C 32.4 19.5
Wyoming 8.43 2.78 4 47 1.18 33.C 53.C 14 0

TOTAL 1330.23 701 02 339 00 290 21 52.7 25.: 21.8
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1966 Carbon Emissions Srom Fossil Fuels

-

A

1
Alabama 23.09
Alaska 1.89
Arizona 5.45
Arkansas 7.70
California 71.66
Colorado 9.65
Connactlcut 12.38
Oatawara 3.69
Florida 20.79
Gaorqia 15.41
Hawaii 2.83
Idaho 2.57
Illino is 61.86
Indiana 42.32
Iowa 12.53
Kansas 12.40
Kentucky 18.26
Louisiana 29.16
Mains 3.45
Maryland 17.93
M assacfiU tatts 22.98
Michigan 47.38
Minnasota 16.50
M ississippi 7.53
Missouri 18.71
Montana 3.32
Nabraska 6.15
Navadc 2.02
Naw Hampshira 2.34
Naw Jar say 31.71
Naw Mexico S.73
Naw York 70.08
North Carolina 20.83
North Dakota 3.26
Ohio 67.04
Oklahoma 11.98
Oregon 6.02

"Pennsyivcnia 78.02
Rhode Islcnd 2.88
South Caroline 9.33
South Dakota 2.28
Tannasaoo 18.59
Tazas 86.78
Utah 6.12
Varmont 1.27
Virginia 21.48
W ashinqton 10.03
West Virqinia 19.03
W isconsin 20.57
Wyominq 3.47

TOTAL 999.38

X fJ ■c
2 3 4
5.09 14.S7 3.43
1.30 0.41 0.10
2.78 0.18 2.49
3.57 0.00 4.13

42.10 1.29 28.27
3.97 2.72 2.96
8.27 3.40 0.69
2.34 0.97 0.28

15.89 1.75 3.15
7.52 4.42 3.47
2.83 0.00 0.00
1.64 0.37 0.56

22.71 26.76 12.39
12.47 24.15 5.70

5.92 3.13 3.48
5.20 0.34 6.86
5.45 10.64 2.17

11.40 0.00 17.76
3.26 0.18 0.01
8.00 8.46 1.^7

18.50 2.80 1.68
16.04 23,40 8.94

8.43 4.28 3.79
3.45 0.02 4.06
8.85 4.76 5.10
2.15 0.14 1.03
2.87 0.49 2.79
1.23 0.27 0.52

. 2.04 0.24 0.06
22.42 5.91 3.38

2.28 0.92 3.53
42.61 18.26 9.21
10.07 9.49 1.27

1.91 0.90 0.45
17.67 35.46 13.91

5.55 0.02 6.41
4.87 0.16 0.99

24 41 43.59 10.02
2.37 0.26 0.25
4.57 3.32 1.44
1.VS 0.13 0.40
6.13 9.0b 3.38

37.55 0 69 48.54
2.79 1.97 1.36
1.21 0.05 0.01

10.04 9.65 1.79
8.02 0.28 1.78
3.54 12.98 2.56
8.05 9.25 3.27
1.54 1.03 0.90

454 57 302.58 242.23

5 6 7
22.0 63.1 14.9
68.8 21.7 9.5
51.0 3.3 45.7
46.4 0.0 53.6
58.7 1.8 39.5
41.1 28.2 30.7
66.9 27.5 5.6
65.2 27.0 7.8
76.4 8.4 15.2
48.8 28.7 22.5

100.0 0.0 0.0
63.8 14.4 21.8
38.7 43.3 20.0
29.5 57.1 13.5
47.2 25.0 27.8
41.9 2.7 55.3
29.8 58.3 11.9
39.1 0.0 609
94.5 5.2 nW • w

44.6 47.2 8.2
80.5 12.2 7.3
33.9 47.3 18.9
51.1 25.9 23.0
45.8 0.3 53.9
47.3 25.4 27.3
64.8 4.2 31.0
46.7 8.0 45.4
60.9 13.4 25.7
87.2 10.3 2.6
70.7 18.6 10.7
33.9 13.7 52.5
60.8 26.1 13.1
48.3 45.6 6.1
58.6 27.6 13.8
26.4 52.9 20.7
46.3 0.2 S3.5
30.9 2.7 16.4
31.3 55.9 12.8
82.3 9.0 8.7
49.0 35.6 15.4
76.8 5.7 17.5
33.0 48.8 18.2
43.3 0.8 55.9
45.6 32.2 22.2
95.3 3.9 0.8
46.7 44.9 8.3
79.6 2.8 17.7
18.6 68.0 13.4
39.1 45.C 15.9
<U 4 20.7 25.9
45.5 30.2 24 2



Key to Formulas Used In Calculating Carbon Emissions in 
1986,1976, and 1966 Carbon Emissions Matrices

The conversion factors used to determine carbon emissions from the burning of fossil fuels (oil, coal,
natural gas) and the non-oxidized fuel constants were supplied by
Dr. Gregg Marland from Oak Ridge National Laboratory. Oak Ridge, Tennessee. (1)
The conversion factor for motor gasoline was provided by Dr. Irving Mintzer from World Resources- 
Institute, Washington* DC. (2)

STEP 1
Conversion factors of carbon emissions from direct combustion of fossil fuels. 
Oil (Crude/heating oil) = 19.9 kilograms carbon (kgCyiO’joules (j)
Motor Gasoline a 18.9 kgC/10* j 
Coal a 24.12 kg G 'r^ j"  '
Natural gas » 13.8 kgC/10*j

S1TEPS2&3
To convert joules to Btu (British thermal units) multiply above figures by 1.054 x 10s j/Btu to get 
new conversion factors compatible with U.S. Department of Energy (DOE) consumption (Btu) data. 
Convert kgC to metric tons of carbon (t/C) by multiplying by 1 metric ton/105 kg.

Oil (Crude/heating oil) = 20.98 t/C
10* Btu

Motor Gasoline = 19.9 t/C 
. . 10* Btu
Coal = 25.42 t/C 

10* Btu 
Natural gas * 14.55 t/C 

10* Btu

STEP 4
Multiply by constants to account for non-oxidized fuel. (3) Note: There is no constant for motor 
gasoline since it is assumed that gasoline in fully oxid.ted in combustion.

Oil * .918 
Coal s  .982 
Natural gas * .98

STEP 5
Multiply by DOE 1986 energy consumption data to get million tons of carbon emissions by state. 
(See Column 1 of the 1986 Carbon Emissions Matrix for data.)

Sources:
(1) Conversion factors for oil, coal and natural gas from “Carbon Dioxide Emission Rates for Con­
ventional and Synthetic Fuels," Gregg Marland, Energy, V.8, N .12,1983.
(2) Conversion factor for gasoline f om testimony by Dr. Irving Mintzer before the Committee on 
Environment and Public Works, U.S. Senate, Sept 16, 1988.
(3) Non-oxidized combustion factors supplied by Gregg Marland, Oak Ridge National Laboratory 
per phone conversation 9/22/88.
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Estimated Carbon Emissions trom Fossil Fuels 
1986, 1976, 1966 Matrix Notes

• • ,u  •
Colum n 1 - Total C arbon Em issions -Each state's total carbon amissions from oil, coal, and natural 53s
expressed in million metric tons. Column 1 is the sum of columns 2 (oil), 3 (coal), and 4 (natural gas).

v  ,, n • ::A ■

Colum n 2 - C arbon Em ission* from  OH - The data indicate th* estimated amount of carbon emitted in 
million metric tons from th* combustion of oil (Including crude and heating oil, excluding asphalt and road 
oil). Not* that the conversion fiictors for oil and motor gasoline vary therefore two calculations are necessary 
to obtain total carbon emissions from the combustion of oil.

t US* -*-• «.... y . .. . r
Reference: Calculate state carbon emissions from the combustion of oil, using U.S. Departmont of Energy 
(DOE ) 1986 energy consumption data* as follows (example uses 1986 Alabama data):

■; ■ ' ' ...............

.241 quad (K W B tu.g  20.98 t/C 918 *  4.64 x 10* « 4,640,000 metric tons carbon
10* Btu

Reference: Calculate the carbon emissions from each state's combustion of motor gasoline using 
DOE 1986 energy consumption data* as follows (example uses 1986 Alabama data):

244 quad (lO ^B tu  x 19.9t/C » 4.86 x 10**■ 4,860,000 metric tons of carbon.
. 20* Btu .... ' " ....  ....

Total carbon emissions from oil (add carbon emissions from oil and motor gasoline) s  9.5 x 10* 
metric tons carbon or 9,500,000 metric tons. . *

Column 3 - C arbon E m issions from  Coal - The data indicate the estimated amount of carbon emitted in 
million metric tons that results from each state’s combustion of coal ' -

  ■ - W  ; ; .K x < .. .
Reference: Calculate the carbon emissions from each state's consumption of coal, using DOE 
1986 energy consumption data* as follows (example uses 1986 Alabama data):

.661 quad (1QIS) Btu x 25.42 t/C r  .982 » 16.5 x 10* »  16,500,000 metric tons carbon
10* B ta
 ̂ • iv-.

Column 4 - C arbon E m issions from  N atu ra l Gas * The data indicate the estimated amount of carbon 
emitted in million metric tons from the «)mbustion of natural gas. .7." I;;'

Reference: Calculate the carbon emissions from each state's combustion of natural ga.s, using DOE 19S6 
energy consumption data* as follows (example uses 1986 Alabama data):.

< v  v y  •••• •

.210 quad Btu x 14.55 t/C x .98 = 2.99 x 10* = 2,990,000 metric tons carbon 
io*Btu .

■ --'f
• Source: “State Energy Data Report: Consumption Estimate? 1960-1986," Energy Information Administra­
tion, U.S. Department ofEnergy, 1988.

Colum n 5 • C arbon E m issions from  Oil as a  % of T otal E m issions (refers to Cols. 1 and 2).

Column 6 - C arbon Em issions from  Coal as a % of Total Em issions (refers to Cols. 1 and 3).
, • ’ •- ) . „

Colum n 7 • C arbon Em issions from  N atu ra l Gas as a  % of T o tal Em issions (refers to Cols. 1 and 4

Column 8 -Tons o f Carbon/G ross S ta te  P ro d u ct (m illion dollars) - These figures were computed from 
the total carbon emissions (see column 1) and 1986 State gross products (GSP). Note: Column 8 appears 
only on the 1986 Carbon Emissions Matrix.
Source: (GSP), U.S. Dept, of Commerce, “Survey of Current Business," V.68, N. 5, May 1988.
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Chloroglourocarbons^Methane

J ?

ff4
1 2 3

A labam a 122 2
A laska 179
Arizona 96
A rkansas 84
C a lifo rn ia C 400 18
C olorado 122 1
C onnecticu t 91
Delaware 3
F lorida 126 3
G eorqla 198 3
« i ------ ii
nSW BIT 19
W ifs s T  ’ 9S Cl.

I llin o is 168 4
Indiana 96
low s 83
Kansas 124
K antuckv 107 1
Lou is iana 93 1
Mains s 294
M aryland 42 1
M assachuse tts s 203 2
M lch lqan 58 1
M innesota 105 1
M iss iss ip p i 108
M issou ri 10b
M ontana 129
N ebraska 42
Nevada 107
New H am pahlre 70
New Je rsey 73 3
New M exico 213
New York c 304 7
N orth  C aro lina 124
N orth D akota 100
Ohio 149 1
O klahom a 123
O requn 127
Pennsylvan ia 135 - 6
Rhode Is land s 11 3
South C aro lina 80
South Dakota 55
Tennessee 120 1
Texas 926 4
Utah 112
Verm ont s 69
V irg in ia 147
W ash inqton 118
W est V irqm ia 141
W iscons in 933 2
W vom inq 78

TOTAL 7 608 65

Chloroflourocarbons (CFCs)/Methane 
Matrix Notes

Column 1 • CFC Policies (bans or 
restrictions on various products contain* 
ing CFCs).
S = stata policy; C» county/city 
Source: “Protecting the Ozone Layer: 
What Can You Do," Environmental 
Defense Fund, Washington, DC, 1988.

Column 2 • L ists th e  N um ber of 
M unicipal W aste landfills.

. Source: U.S. EPA, "List of Municipal 
Waste Landfills, December 1986, Com­
piled from EPA's State Subtitle D Pro­
gram Census."

Colum n 3 * Landfill Gcs Recovery 
P ro jec ts  (private and municipal). Data 
include facilities in operation and those 
projected to be completed in *989.
Source: W atte Age, Landfill Gas Survey, 
March 1988, p. 167 .
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a L a b a M a

Birmingham O.U Wa
ARIZONA

Phoenix 0.14 4
«5AJLiF‘ortN .,A

Bakersfield 0.18 29
Fraano 0.16 21
Loa Angelas 0 3 5 154
Mode Uo 0.16 12
Sacram ents 0.18 9
San biego 0.22 11
San Francisco 0.15 6
Santa Barbara 0.16 2
Stockton 0.15 a
Visalia O.U 6
Yuba City O.U 3

doLORADO
Denver 0.12 1

CO NN ECTIC UT
Creator S u ta 0.18 14

FLO R ID A
Jacksonville O .U 3
Miami 0.13 2
Tampa 0.13 2

GfcORCl/.
Atlanta 0.16 5

IL L /N O IS
Chicago 0.17 5

INDIANA
Indianaoolis < .13

KENTUCKY
Lexington 0.13 2
Louisville (a) 0.16 5

LO UISIA NA
Baton Rouge 0.16 4
Ibervilla 0.13 2
Lake Charles 0.13 1
Point Coupee 0.13 3
Sl  Janies 0.13 4

M AINE
Gardiner 0.12 1
Hancock Cntv. o.ir. o
Knox Countv 0.13 2
Portland O.U 4
Torn Lountv 0 15 7

ov/  v<5V
vS %

MAJRYLa n 6  !
Baltimore 0.15 8

M ASSACH USETTS
Boston 0.15 3
Naw ded/ord 0.16 5
Wore* star 0.14 2

M i c h i g a n
Muskagon 0.13 3

M I & 6 U M "
Kansas C itv(a) 0.13 2
St. Louie (a) 0.16 6

NEW H AM PSH IRE
Portsmouth (a) 0.13 1

NEW  JE R SE Y
Atlantic City 0.17 5

NEiW V o ftK
U tw  York (a) 0 2 0 19

NO RTH  C VROLINA
C haiiotio iai 0.13 2

6 h i o
Cincinnati (a) O.U 1
Cleveland 0.14 3

6 R L a h o Ma
Tulsa 0.13 2

6 r e g 6 N
Portland O.U 1

P e n n s y l v a n i a
Allantown-Bath 0.13 2
Philadelphia 0.17 7

ftliO D E  ISLAND
Providence 0.18 9

Te n n e s s e e
M emphis (a) 0.13 2
Nash villa 0.14 4

ffeX A S
Beaumont-P.A. 0.15 5
Dallaa-Ft Worth 0.16 12
£1 Paso 0.16 12
Longv..Marshall 0.11 \
Houston 0.20 19

W EST VIRG INIA
H untington (a) O.U 3

W ISCO NSIN
M ilwaukee 0.15 4

UTAH
Soil l.oke Cilv 0.16 5

Source: U.S. EPA 8/27/87
The 62 metropolitan areas in non-attainm ent for ozone, based on ozone levels from 1984-86. 

Note: (a) = area
•R epresents 4th h igh est m easured ozone level, since ozone standard of .12 ppm in a one- 
hour period can be exceeded only once each year.
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CtiOtS bjfl?
1 2 3 4

Alabama 23.2 3.4 6.33
Alaska i SO.O 4.8 18.39
Anzona 14.1 3.0 7.09
Ark an see—- [ 20.1 5.2 10.60
C alifo rn ia . 2a . t 85 . . . 2 5 0 . ...Y- _

CelersSo*.. t7.1 75 12.90
Connecticut 17.0 18.3 9.87
Delaware— - 22.6 8.0 11.74
Florida 10.3 1.8 0.90 Y
G e o rg ia .. 15-1 4.X * 4.85
H aw e* '- ia .» - 0.5 -  1253
Idaho 34.5- 7.7 30.01
Illino is 31.0 12.8 7.69
Indiana 31.7 5.7 14.83
Iowa 28.7 10.3 19.66
Kansas 30.1 6.2 12.83
Kentucky 18.9 45 1X16
Louisiana 58.6 1.9 2.77
Maine 26.8 1X5 26.21
Maryland 21.7 9.8 9.42
Massachusetts 17.4 17.1 7.78 Y
Michigan 26.3 13.2 11.37
Minnesota 25.0 1X8 36.42 Y
M ississippi 3X9 4.1 5.34
M issouri 16.3 6.4 16.43
Montana 19.3 55 36.87
Nebraska 2X0 9.2 20.44
N ever* 8.0 3.8 10.81
New Hampshire 1X9 14.8 2058
Naw Jersey 25-2 14.0 6.43
New Mexico 1X7 4.0 16.64
New York 2X2 18.6 9.62 Y
North Carolina 17.2 4 5 5.78 Y
North Oakota 2X3 3.4 44.98
Ohio 25.6 9.1 11.46
Oklahoma .  27.8 5.3 7 12
Oreqon 24.1 7.6 10.10
Pennsylvania 2X1 10.1 16.93
Rhode Island 21.3 24.8 16.76
South Carolina 25.7 4.1 6.03
South Dakota 2X0 1X2 23.09 Y
Tennessee 21.9 2.9 8.98
Texas 43.8 2 5 3.07
Utah 2X1 8.8 18.36
Vermont 18.9 22.1 26.43
Virqmia 25.5 7.7 7.66
Washington 26.3 5.3 8.73
West Virqinia 20.8 2.4 14 80
W isconsin 22.9 1X1 15.05 Y
Wyoming 21.5 2.2 18 09

27.5 7.4 9.48 |

Resident! al/Industrial/Commercial 
Matrix-Notes

Column 1 • Carbon emissions from. the. 
industrial/commercial sectors as a 
percent of the state’s total carbon 
emissions. The data are calculated 
from the industrial/commercial sec* 
tors' fuel consumption of oil, coal, and 
natural gas.
Source for fuel consumption: "Stats Energy 
Data Report: Consumption Estimates 1960- 
1986,* Energy Information Administration,
U.S. Department of Energy, 1988. Also refer to 
"Key* on p. 22.

Column 2 - Carbon emissions from the 
residential sector as a percent of the 
state’s total carbon emissions. The k 
data are calculated from the residen­
tial sector's fuel consumption of oil, 
coal, and natural gas.
Source for fuel consumption: “State Energy 
Data Report: Consumption Estimates 1960- 
1986, Energy Information Administration, U.S. 
Department of Energy, 1988. Aleo refer to 
“Key" on p. 22.

Column 3 • Percent of low income resi­
dences that have been weatherized 
from the U.S. Department of Energy 
Weatherization Assistance Program 
(WAP).
Not*: Th# number of low income homes weath- 
arized ia a cumulative tote1, from 1977 to 1987. 
Source: U.S. Dept, of Energy, Residential and 
Commercial Conservation Program*, 8/16/88. 
The total number of low income homes eligible 
for waatheriiation is based on the 1980 U.S. 
Census. Source: U.S. Dept, of Health and 
Human Services.

Column 4 * State Building Code 
Provisions
Note: Although many states have minimal 
requirements for energy efficiency in new build­
ings, those with th# most substantial standards 
are included here.
Source: National Conference of States on 
Building Codes and Standards (NCSBCS1, 
Herndon, Virginia, 1986.
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State/Utility Joint Energy Efficiency Projects

1 2 3 4 5 6
Alabama
Alaska
Arizona Y
Arkansas
California V
Colorado
Conn act! cut Y Y Y
Dataware
Florida
Georgia Y Y Y
Hawaii
Idaho
Illinois Y
Indiana
Iowa Y Y Y Y Y Y
Kansas
Kantucky
Louisiana
Main* Y
Maryland
Maccachusans Y Y Y
Michigan Y Y Y Y Y Y
Minnesota Y
Mississippi •
Missouri
Montana Y
Nebraska Y Y Y Y Y Y
Nevada
New Hampshire
Naw Jartay Y Y Y Y Y Y
Naw Mexico
New York Y Y Y Y Y Y
Nonh Carolina Y Y Y Y Y Y
North Dakota
Ohio Y
Oklahoma Y
Oregon Y Y Y Y Y
Pennsylvania Y
Rhode Island Y Y
South Carolina
South Oabota
Tennessee Y Y Y Y Y Y
Texas Y
Ulan
Vermont
Virqmia
Wasnmqton Y Y Y Y Y
West Virqmia
Wisconsin Y
Wyoming

S ta te  a n d  U til i ty  J o in t  E n e rg y  
E ffic ien cy  P ro je c ts  (JE E P ) 
M a tr ix  N o tes

Column 1 - “Y" indicates a state/utility 
JEEP in the residential sector.

Column 2 - lfY" indicates a state/utility 
JEEP in the low income sector.

Column 3 * "Y" indicates a state/utility 
JEEP in the commercial sector. • »

Column 4 • “Y" indicates a state/utility 
JEEP in the non-Drofit sector

Column 5 - “Y” indicates a state/utility 
JEEP in the industrial sector.

Column 8 - “Y” indicates a state/utility 
JEEP in the agricultural sector.

Source: Alliance to Save Energy, “Ex­
amples of Energy Efficiency Projects 
Jointly Operated by States and Utili­
ties," August, 1988.

Note: The list of projects is not exhaus­
tive, but indicates the range of joint 
projects that are currently being con­
ducted. It serves as a partial list of 
initial programs. The projects are 
funded in part by federal energy pro­
grams (Weatherization Assistance 
Program, Institutional Conservation 
Program, and Low Income Home Er.err 
Assistance Program).
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STATE ELIG IB LE TECHNOLOGIES CRED IT MAXIMUM CREDIT EXPIRES
C alifo rn ia Activo/Paaarva 8olar, 

Photovoltaic (PV)
10% commercial none 1/1/89

D elaw are Solar Hot W ater System* $200 credit $200/r*sidontial none
Hawaii Acttve/Passiv® Solar, PV, Wind 

H eat Pumo W atar Heaters
15%residen Dal/co m m eraai no limit 12/31/92

Idaho Active/Passive Solar, 
Raneweale Energy System*

100% dedocdoo/reeidential only 
(moat be taken aver 4 years) 40% 
first yeer; 20% following 3 years

15000 residential per 
tax year

non*

M assach u se tts Active Solar, PV, Wind 35% residential in 198S 
25% residential, 1989-90 

15% residential, 1991

$1000 residential 12/3 L91

M ichigan Active Solar, PV, Wind
)1

Hydro1®  ■ r
p . 3 0 *Jlm X J00pU ,vSis lA » ---ABaUflEL l i Q f i O r e n d e o t t ^ |^2/31/88

reeidefldaVonly for alt lech.
— * ~ r

New Je rs e y Solar 6% sales tax, other grant* 
are available

10/31/88*

New M exico Solar St Wind 25% equipm ent $1500 in 1988 12/31/88 4

N orth  C a ro lin a Solar
S o lir
Wind
Hydro
M ethane gss 
Ethanol gaa
Wood burning conversion 
Cogeneration

25% reVcorrun 
20% industrial 
10% rea/comm 
10% rea/comm 
10% rea/comm 
20% raa/comm 
15% raWecmm 
10% rea/comm

$1,000 
$8,000 

' $1,000 
$5,000 
$2,500 

no limit 
no limit 
no limit

none 
none 

_ none 
none 
none 
none 
nono 
none

N orth  D ako ta Active/Passive Solar, 
Wind. Geothermal

15% raa/comm 
(5% oar year for 3 years)

no limit none

O klahom a Active/Pasti va Solar, Wind, PV 45 % residential in '88 
40% reddantial in '89 
35% residential in '90 

30% commercial

$10,000 residannal 

no limit commercial

12/31/90

Oregon Acnva/Passive Solar, Wind 
Geothermal, Hydro

25% 1st $1000 in 88 St '89 
35% comm, over 5 years

$1000 residential 
$3-5 million comm.

12/3 1/89 
12/31/90

Rhode Is la n d Activa/Paaaive Solar 
Wind '  * 
Hydro

10% raa/comm 
10% reWcomm 
10% res/comm

$1000 residential 
$1500 commercial 
$50,000res/comm

6/30/90

South  C a ro lin a Solar, Wind, Hydro, Wood, 
Biomasa, other qualified 
renewable energy tech.

25% rsi/comm $1000 res/comm none

Utah Solar, Hydro, PV, Wind, 
Bir mass

25% residential 
10% cr mmercial

$1500 residential 
$25,000 commercial

12/3 L 90

Source: NATAS, "Staw Energy -ax  Credit Sum m ary' 
(compiled from Stata contact*) and phone update 
with K. Dennehv (NATAS) 9/23/88.

• Extension under reviow
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1988 Air Pollution Budgets/Oil Overcharge Funds

„ .

1 1
Alabama 1.8SS 1.639
Alaska 751 813
Arizona 3.182 1.527
Arkansaa 847 785
California 92.380 7.882
Colorado 4 382 1 605
Connecticut 3.451 1 872
Oalawara 552 812
Florida 6.241 2.059
Gaorqia 2.415 1.160
Hawaii 1.215 357
Idano 302 622
Illinois 5.362 5.040
Indiana 2.468 2.703
Iowa 401 950
Kanina 416 923
Kantucky 3.222 1 600
Louisiana 1.SS5 :.2b3
Main# 1 221 752
Maryland 2.532 1,741
M atsacn u isrts 1.340 2.507
Mlcmqart 4.685 3.497
Minnaiolo 1.720 1.469
M ississippi 518 867
Missouri 1.814 2.078
Montana 451 957
Nebraska 235 631
Nevada 1.237 667
New H am tiM ra 302 730
Naw Jersey 5.062 3.280
New Maxieo 900 1.081
New York 7.372 3.193
North Carolina 3.242 1.849
Norm Oakots 195 533
Ohio * 7.568 4.345
Oklanoma 740 1 70.3
Oreqon 2.509 2.065
Pennsylvania 7.537 4 987
Rhode Island 300 625
Souin Carolina 1.544 1.170
Soutn Dakota 157 470
Tennessee 2.8S3 2.072
T e n s 13 939 5.119
Ulan 609 t ’ 88
Vermont 242 477
Virqmia 3 847 2.089
Wasninqton 3 379 2.844

West Viraima 754 1 130
W isconsin 2.944 2.006
Wyoming 560 491
Totil 213 573 93 367

1 4 i
32.192 10.166 2.900

8.272 2.490 4 000
21.586 17.921 2.000
25.950 13.658 2.100

194 717 51 442 0
22.718 18 057 5 554
34 900 5 143 0

9.945 3.422 2.000
98.115 39 467 153
48 825 19.088 9.774
14 482 12.927 1.600

8691 4 648 2.340
98.108 6 347 37 000
51 ??1 18.783 0
27 424 14 672 3.175
23.958 6.455 994
27.439 0 5.249
51.535 3 035 6.000
15.094 5.950 4.600
38.418 6.049 23.889
70.341 15.000 28.733
*0.991 12.315 12.989
38.068 18 203 5.500
28.379 21.113 5.000
41 518 20.014 14 333

9.585 3.797 3 200
15.505 3 721 0
8.767 1.176 i.984
9.798 8.146 660

75.433 22.973 0
13.693 4 200 4 486

159.875 107 861 34 053
47.030 6.97 S 7.400

7.721 2.283 1 813
79.740 10.375 34 624
26.234 9.168 5.197
20.7221 6 838 12.447
98 804 I 12,478 0

8 0051 5 059 893
25.188 1 774 0

7 502 9 932 1 000
34 603 12.994 22.500

157.187 40 903 1.750
12.454 3 223 1 500

5 005 i 1 950 1 758
53.377 6 897 10 200
32.122 15 676 7 698
12.903 1.192 2.184
36.967 0 10 922

8 874 102 2.000
2 060 162 1 654 257 348 152

FY ’88 Air Pollution Control 
Budgets/Exxon Overcharge 
Funds

 ̂Column 1 • FY ’88 Air Pollution 
Control Budgets: S tate  and loca 
con tribu tions (SOOOs) Source 
(columns 1 and 2): U.S. Environ­
mental Protection Agency, Office ot 
Air Quality Planning and Standard 
Air Quality Management Division. 
Research Triangle Park, NC, 10/7, ■

Column. 2 • FY '88 Air Pollution  
C ontrol B udgets: Federal contr*. 
b u tion  in c lu d in g  FY '87 carry­
o v er  an d  u n exp en d ed  funds 
(SOOOs). Source: See Column 1.

Exxon Oil O vercharge Funds 
(Columns 3 -5) Funds received by '.J 
States from settlement of the Exxcr 
oil overcharge case may be us.’ ci h. 
the States under one or more of f 
energy conservation grant progTa... 
administered by the Dept, of Enerr

Colum n 3 • Total S tate Alloca 
tion  of Oil O vercharge Funds 
(SOOOs). Source (cols. 3-5): U.S. 
Dept, of Energy, Office of S ta te  ana 
Local Assistance Programs. 9/22. S 5

Column 4 • Oil O vercharge 
Funds A pproved for Energy 
Extension Service (EES), State 
Energy Conservation Program 
(SECP), and the Institutional Ccr.- 
servation Program (ICP). The 
figures, expressed in SOOOs, are  
cumulative totals from M arch 13:*: 
to Sept. 1988. Source: See Colurr..'

Column 5 * Oil O vercharge 
Funds A pproved for W e ath e riza ­
tion Assistance Program (WAP). T 
figures, expressed in SOOOs, are 
cumulative totals from M arch L9S6 
to September 1988. Source: See 
Column 3.
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Stater MttespPec: Gallon
T *  * ***4# :

1 2 3
Alabama 14.3 34,003 2,378.826
Alaska 12.8 4,008 313.365
Arizona 11.8 22.365 1.920.968
Arkansaa 11.7 17,555 1.506.274
C alifornia 15.7 214,913 13.671.898
Colorado 14.9 26,382 1,766.814
Cormaebcut-. 15J >• 24,088 „  1,371,167
O afaw arr 14.9 5,782 386.611
F lo rid * 13.7 87.273 6.380.296
Gaorqla 14.1 56,833 4,043,074
Hawaii* 18H - ( J i t . 388,505. -

T i S a i l B ^ rr,r c* ■' ' W  o p W  a lW J j v  m , 3 W  *
llttn o ta -" 13.7 74,144 5.390.459
Indiana 12.4 40,780 3.290.247
Iowa 12.4 20,413 1,646,-257
Karwaa- 13.1 19.821 1,509,013
Kantueky 13.3 29,252 2.201.426
Louisiana 11.9 29.881 2.512.473
M ai na 14.1 10.022 711.570
Maryland 15.1 35.208 2.327.090
Masaachuaatts 15.1 40,745 2.701,906
M ichlqcn 15.6 71,981 4.624.070
Mlnnaaota 14.9 33.808 2,270.846
M ississ ipp i 12.7 19.226 1,517.459
M issouri 12.9 41.571 3,214.541
Montana 14.1 7,737 547,584
Natorsaka 12.9 12.630 975,538
Navada 12.7 7.988 626.448
Naw Hampahlra 14.9 7,913 531.968
Naw Jaraay 14.1 55.350 '3.929.915
Naw Maxico 13.5 13.171 978.146
Naw York 14.5 94.716 6.519.533
North Carolina 14.1 52.888 3.751.030
North Oakota 12J2 5.632 480.453
Ohio 14.4 81.348 5.641.286
Oklahoma 14.5 30.833 2,125.806
Oraoon 14.7 22.741 1.544.366
Pannaytvania 14.8 77,636 5.313.800
Rhods 1 stand 12.6 5.429 431.162
South Carolina 13.9 28.250 2.025.805
South Oakota 12.9 6.238 483.614
Tanncssaa 12.6 39.521 3.130.831
Taxaa 14.0 148.348 10.579.296
Utah 13.4 12.100 900.442
Varmont 16.3 4.770 293,686
Virqm ia 15.6 51.726 3.318.366
W ashinqton 15.3 35.993 2.354.252
Waat V irqm ia 14.1 13.181 936.814
W isconsin 15.9 38.428 2.414.994
W yommq 12.1 5,373 443.256

U.S. 14.2 1.834.953 129.062.931

State M iles Per Gallon 
M atrix N otes

Column 1 • E stim ated  State 
MPG
Basttfon 1986 gallons of gaso­
line consumed and vehicle miles 
traveled as shm*n> in columns 2 
and &. Thas* C*j/v. ves include

?nu buses. 
Source: “Highway Statistics 
1986,’ U.S. Department of 
Transportation (DOT), Wash­
ington, DC.

Column 2* Vehicle Miles 
T raveled  (millions)
Source: “Highway Statistics 
1986," TableVM-2, U.S. DOT. 
Washington, DC.

Column 3 • M otor Fuel Use 
(thousands of gallons)
Source: “Highway Statistics 
1986,’ Table MF-21, U.S. DOT. 
Washington, DC.



Reforestation

Alabama
Alaska
Arizona

California
Colorado
C onnecticut
Dataware
F l o r i d a

Idaho

Indiana

Kansas
Kentucky
Louisiana

Maryland
M assachusetts
Michigan

Missouri

Naw Hampshire

Now Mexico

North Carolina
North Oakota

Oklahoma
Oregon 
Pennsylvania 
Rhode Island
South Carolina
South Dakota
Tennessee

♦ 51 (0 % ; 1 0 . 7 f 0  ( .3 % )

» 677 (4%' 0 (0%)
• 32 (1% ~~ 0(0% )

•4 A 9 (3 % li ?0.c.51 (42%i~

4* ?  j?  v /  ’T eF’A 0*-6 g ‘•> 4J /» ,0 iV  .» .c* jti A3> str  c  S  o .o ' /«■

Illino is

Texas

Vermont
Virginia
Wasnmaton
West Virginia
Wisconsin
W yom in g
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V,«V..2S-
• v .v»  •

Column. 1 • A dd 'R atrr C ontrol Program *
“I" designate* thafcthe stats has an.acid,Tain, depositiew control progimn;ii>placsik"2*rd^  that the
state p a r t id p ia a r^ E ^ S T A R  (Stete A rkH tefa> Pr$friim w hick in ro^^w archr’p ^ ^ ^ y 31's and 
EPA cooperation with States to a n s u y tn i in p b a g ^ n te tL i th . i e s ig h i f e a  thattha>Sta&Covemor 
has appointed fresearch taskfbrca^4*'^signateathflt the state legislature has mandated research 
prograraae^|J*‘(Jasignatea th a t state has sulfur dioxide e m i « i o n * c o h t r o l« ; : i ^ ^ ^ ^ ^ ^ ^ » ' '
Sources: ̂ Adjlltain: Tha Yiaw Prom the Stetes^p. IOC and p. 118. Fhoc* convanation with Brian McLean, EPA 
STAR Program, 9/2Q/8£< •SummaryofArid Rain Law*,": Stata arid Tarritorial Air Pollution Program-Administra* 
ton, Dacambar 1988. • | ;i '

Column 2 * T o ta l ForejefcLand Area;. 1987 (thouaandis of a c re * > ||i i^ ^
Scurcat U.SJDep£^nt'oifidirfcultUTri'(lJroAjrF8r3sti'S«^c«^ 1989-

-  —  ,,,s- ••*• , m' ,ilitfiilSliPiliWMWIfflipni)1 s
' •- ' . ■

S :> 0 »x w f X \v .< ~ - i ' W . .  • <W vrr a m M l : *  • .•a  *. * w  v .<  v ;

2040
/

Column 3 • Percent of Covered  by Fc
m m

^ • / j»y.Av . .s.s.; A. ; . . > TtSSRTf •*£.’v*
   w<.x  ^  vv _ ..........

C olum n 4 - Change in T ota l F o rest Land A rea, 1977^1987( thousand*of acres).,;£;::
Numbers m a ^ n ^  due to some change* in forest land classiilcatibn^Eamph'hg errora will also
be g r o a te r in s ta te r ^  aeroges, “Alaska's numbers are not comparable overtim e due
to significant improvements in recent inventories,.which have identified som e 10 million new acres of 
fb restlan d .;^ ! ! i i P i i | ^  
Source: USDAiFoteid Serrice, ‘Tuialysis of the Timber Situation in the United'States;. 1952-2030 and 
1987*2040.'

Column 5 *Acres o f Farm land P lan ted  to Trees th ro u -h  the  C onservation R eserve Program  
(CRP), May 1988; and’Uie percent thfa rspresente of the:total acreage enrolled in each statedh the CRP.

In the program . ’farmers are  paid a  fee to remove Wghly erbdible cropland from production for a least 10 
years and to coverthe land with a  soil*cbnserving crop, such a i  trees, legumes; or grasses. The CRP has 
been hailed as the greatest tree planting program fn thohistoTy of the Nation, yet tree planting has

Column i
Score given to states based bn:th» management mechanisms used to promote naturaland artificial 
reforestation on private forestlands A score of 5* is highest and 1* lowest, “nd” = no data. (1) Manage­
ment mechanismrfncludad are educational programs, voluntary guidelines, financial and tax incentives, 
and legal regulation*^: States that used a combination of these mechanisms were ranked higher, with 
legal regulation, tax and financial incentives receiving greater weight. (2)
Sources: (1) Ranking by Rick Magder, Renew America, Washington, DC, October 1988.
(2) Paul Ellefson, University of Minnesota professor of forest economics and policy, unpublished state- 
by-state survey for ‘State Forest Practice Regulation in the United States: Administration, Cost and 
Accomplishments," 1986.
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CFC SUBSTITUTES:.
•> ■»

Candidates pass early toxicity tests
Three leading candidates to replace 
ozone-depleting chlorofluorocarbon* 
(CFCs) have shown no significant 
toxidty in short-term testa, thus 
clearing one major hurdle on the 
road to commercialization. However, 
the compounds (till must undergo 
two-year inhalation studies, to see- if. 
they catceretncer.

The urgent need to find CFC al­
ternatives is underscored by the lat­
est news from Antarctica: The "ozone 
hole" has returned with a ven­
geance. Atmospheric scientists have 
determined that chlorine from CFCs 
is the primary factor in the seasonal 
loss of stratospheric ozone that has 
been recurring each Antarctic spring 
for a decade.

This year, data both from a Na­
tional Aeronautics <k Space Admin­
istration satellite and from balloons 
launched from the ground show  
ozone over Antarctica is being  
chewed up at a rapid rate similar to 
that of 1987, the worst year on rec­
ord. That year, 50% of Antarctic 
ozone—essentially all ozone in the 
lower stratosphere—was destroyed 
during September and October.

Unlike the fully halogenated CFCs 
they are designed to replace, the 
three compounds that have just 
d tm n A  preliminary toxidty tests— 
HCFC-123 (CHQiCFj), HCFC-141b 
(CHjCCliF), and HFC-I34a (CH2F- 
CFj)—all contain hydrogen atoms. 
HFC-134xk>ee not contain any  chlo- 
rine atoms. The hydrogens make 
the ccmpounds susceptible to oxi­
dation in the lower atmosphere, be­
fore they can carry chlorine into 
the stratosphere.

toxidty studies were con­
ducted by the Program for Alterna­
tive Fluorocarbon Toxidty Testing 
(PAJFT), a consortium of 15 CFC pro­
ducers who in 1988 decided to pool 
their resources to speed develop­
ment of CFC alternatives. The ef­
fort was spearheaded by Du Pont 
and IQ , who dominate the world 
CFC market and are leading the race 
to produce alternatives.

In a battery of toxicological tests, 
high concentrations of the poten­
tial alternatives produced only mild 
effects similar to those demonstrated 
by existing CFCs, which are widely 
regarded aa essentially nontoxic.

Among other findings, the substi­
tutes caused no birth defects or sig­
nificant tklnwlaysrirrifittnw

"We expected them to be safe and 
they are," says C  Anthony McCain, 
program manager of Du Pont's 
Freon produclaMMaUfMbklbe.long- 
term o m l m g e f l l^ t i » e r w i l l  all 
be initiated by the end of 1989, he 
says, and the results likely will be 
available in 1992 or 1993.

The toxicity data ‘will be published 
in the open literature, McCain says. 
Meanwhile, the consortium has al­
ready submitted the results of the 
first round of studies to the Envi­
ronmental Protection Agency.

HCFC-123 and HFC-134* are on 
EPA's inventory of existing chemi­
cals, compiled in 1979 tinder the 
Toxic Substances Control Act (TSCA). 
That means those compounds can 
be produced and used without an 
EPA safety review unless the agen­
cy imposes a "significant new use" 
rule, which it has not done as yet. 
HCFC-141b, however, is considered 
a new chemical under TSCA, and 
companies must submit a premanu­
facture notification to EPA 90 days 
before they begin to produce it.

IQ  last week announced plans to 
build an HFC-134a plant in St. Ga­
briel, La., in addition to one being 
designed for Runcorn, England. Du 
Pont has begun work on an HFC- 
134a plant in Corpus Christi, Tex. 
HFC-134a likely will replace CFC-12 
(CQ^Fz) in auto air conditioners ana 
refrigerators.

Du Pont also is building an h'CFC- 
123 plant in Maitland, O ntario , and  
is converting an existing facility at 
Montague, Mich., to produce HCFC- 
141b. Those compounds are likely 
substitutes for CFC-11 (CCljF) . i  
foam-blowing applications. N one o 
these plants is expected to be in 
production for at least two years.

Pamela Z~rer

Likely candklaies to replace CFCs contain hydrogen
Maeeetarta Ow i » » m i»  D m H fm M t 

Ccawnm* Utjmmm M m i w 1 / im u i* tutrn

HFC-134e
(CHjFCFj)

Potential tubeOMe
farCR?;12l»re— . 
frlgerabdn. auto

21 0 Commordal-ecaie 
plants announced 
by 1CI. Du Pont

air conditioner! •

HCFC-123
(CHCljCFi)

Potent lei autoetftute 
lex CFC-11 In 
plastic foam. 
chllJem

1.9 0.010 Commerctai-ecaie 
plant announced 
by Ou Pont

HCFC-141b
(CHjCCljF)

Potential substitute 
for CFC-11 In 
plastic foam

0.9 0.081 Commerclat-acaie 
plant announced 
by Du Pont

HCFC-22 Home air-oondrtksv 20 0.053 In commercial uao
(CHCIFJ '°od

container!

t cnruuxd m«»n* tnxn Lm ncm  Owmere laeona Ljfcaratory i  orw-dknenuone nrooM nc moo*, k 
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Dear Concerned Resident:

New Jersey is a nationally recognized leader in environm ental protection. Time and 
again, our innovative program s have been used as a model by other states and the federal 
governm ent.

The Global Climate Change Initiative outlined in this docum ent is the most recent ex­
am ple of that innovation and leadership.

In recent months, scientists from around the world have concluded that hum an activities 
m ay be irrevocably changing our climate and our environm ent. They have warned that 
we m ust act now to reduce both the rate and m agnitude of these changes — or suffer the 
consequences.

In New  Jersey we listened to those experts. While no single state, nor any one nation, can 
solve these problem s alone, we are prepared to take the first step. But we aiso recognize 
that if our effort is to be successful, we m ust work together in our com m unities, in our 
states, and across our borders.

O ur Initiative adopts a series of goals and strategies that will help the State governm ent 
do its part to reduce the threat of global climate change and to prepare for its effects. It is 
a cooperative effort that was developed jointly by ten of our executive agencies and that 
will affect operations of the entire government.

In addition, it will encourage the participation of all New Jerseyans. W hether using less 
energy m ore efficiently, recycling more of the things w e now throw  away, or simply 
using our ow n m arket choices to purchase products that don 't degrade the environm ent, 
each of us has a role to play.

There is an old adage th a t" everyone is talking about the weather, but no one is doing 
anything about it." If our scientists' projections are correct, we all will be talking a lot 
m ore about the weather in the future. But in this case we can do som ething about it. And 
in N ew Jersey we are doing som ething about it.

Sincerely,

Thomas H. Kean 
Governor, State of N ew Jersey
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EARTH ;S SURFACE

THE “ GREENHOUSE 
EFFECT” AND OZONE 
DEPLETION: CAUSES 
AND EFFECTS

Stratospheric ozone. Chlorofluorocarbons. 
Anthropogenic greenhouse gases. These are 
big w ords with bigger implications, but their 
m eaning is simple: we have changed our en­
vironm ent for the worse; now it is time to 
change our ways for the better.

Two of the m ain culprits in changing the 
global environm ent are the "greenhouse 
effect" and destruction of the stratospheric 
ozone layer. N either w ould pose a threat, 
however, were it not for the fact that hum an 
activities — from farming to flying — are 
greatiy exacerbating them.

The "greenhouse effect" is one of the most 
well-established theories in climatology. 
Gases and w ater vapor in the atm osphere 
trap sunlight re-radiated from the Earth much 
the way a greenhouse traps heat. W ithout 
som e "greenhouse effect," the Earth would 
be, like Mars, a frozen wasteland. But if we 
continue to increase the am ounts of green­
house gases, such as carbon dioxide, chlo­
rofluorocarbons (CFCs), m ethane, and nitrous

oxide, in the atm osphere, the planet m ight 
begin to resemble Venus —uninhabitably hot.

Since the last Ice Age ended approxim ately 
10,000 years ago, the Earth's climate has been 
relatively stable. The warm, moist w eather of 
the current inter-glacial period is ideally 
suited for a vast array of plant, animal, and, 
perhaps most significantly, hum an life. While 
hum ans have colonized m ost of the world in 
the past 7,500 years, it is only in the last 
century that we have begun pouring wastes 
into the air and water in quantities that 
threaten global consequences.

Human activities — from  
farming to flying — are 

dramatically changing our 
environment.

In fact, m ost experts agree that projected 
increases in global tem perature will continue 
until a substantial reduction in emissions of 
greenhouse gases is achieved. An ever­
grow ing body of evidence confirms that even 
if the increases in greenhouse gas emissions 
were stopped today, those gases already in 
the atm osphere w ould cause significant 
warm ing over the next 60 years.

■■■■ ■■



Daysi Per Year with Temperature 
Exceeding 90° F

V 1950*1983 C'limalc

I J Z 2 3 I  Projected clim ate w ith doub led  i.u b tm  dioxicfr (( () ;!

8 7 86

•

* d
t’

• (

3 6  *
1

1

3 7
• 1

J f t* "  ■ 5 6  *’ 

■  ■

100

is i.»

W a s h in g to n  D.C . .  O m a h a  N c u  Votlt C h ic ag o

27

D c n \r r L tn  A nge les D a l la s ■M emphis

Scientists frequen tly  use a d o tib lin g  o f a tm ospheric .CO : concentrations, which may occur by the year 
^  2050, to estim ate and illu S tra tt the e ffec ts o f g lo b a l w a rm in g  *,.

Hansen, ft. al., Tredlttimt m \c jr  Teem C Itttutr I oilulinn U lut ( jiPIW Ml Oeutfnn*Makers Now?"'. ( .mrrnment Insiitulr. Im >!♦» pp. II9&7)
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Effects of Global 
Climate Change

Rising Temperature 
Hottersummers 

Droughts 
Hunicanes

RIslneSeaLevels 
Storm damage 
Beach erosion 

Flooding

Health Effects 
Skin cancer 
Heat stress 
Respiratory 

Illnesses 
Reduced Immune 

response

Ecological 
Effects 

Ma/or shifts In 
habitat 

Species extinctions 
Loss of coastal 

wetlands

C urrent climate m odels predict that average 
global tem peratures will rise between 3 and 
10" F bv 2050 if rapid growth of greenhouse 
gases continues. This may not sound like a 
very big change until one considers that at the 
peak of the last Ice Age — 18,000 years ago — 
average global tem peratures were only 9" F 
colder than they are today. T ms, even an 
increase of a few degrees can have serious 
ramifications, including:

dangerously hotter summers, with a likeli­
hood of more frequent and severe droughts;

. drastic changi s in the range and distribu­
tion of many plants and animals, with signifi­
cant implications for food production, forestry, 
and habitats;

.. more extreme precipitation and floods, and 
more intense tropical and coastal storms;

. thermal expansion of the oceans and likely 
melting of polar ice that w ould raise sea levels 
and inundate coastal regions, which currently 
are home to 40% of the w orld 's population; 
and

j  an increase in heat related deaths, particu­
larly am ong infants and the elderly.

Ozone depletion is caused by emissions of 
CFCs and halons. These chemicals are com­
monly used as the coolant in air conditioners, 
as blowing agents in insulating foams, as

cleaning agents in electronic assembly 
operations, and in fire extinguishers (halons). 
They are extremely stable, which allows them 
to rise into the upper atm osphere where 
thev react with sunlight to destroy ozone 
molecules.

While ozone at ground level is a pollutant, 
in the upper atm osphere it provides a critical 
shield against dam aging ultraviolet radiation. 
If this ozone shield is even partially 
destroyed, doctors and scientists warn that 
there will be a substantial increase in cases of 
skin cancer, cataracts, and possibly dam age to 
the im mune system. In fact, each one percent 
decrease in the ozone layer can raise skin 
cancer rates by as much as 3 to 5 percent.

In recent years, huge ozone holes have 
formed over the Antarctic in late winter. Less 
drastic, but still significant depletion may 
exist in the Arctic Region as well. Farlier this 
year, scientists found that 50 p ' .it of the 
ozone had been des million
square mile area over .i .  A lthough 
no such holes have been discovered at lower 
latitudes, overall global ozone levels have 
declined measurably. In addition, when the 
Antarctic hole breaks up in the early spring it 
can further reduce ozone levels by several 
percent over populated regions of Australia, 
New Zealand, and Africa.
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Regional C on tr ibu t ions  to the
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WHAT CAN 
NEW JERSEY DO?

The problem s created by a rapidly changing 
climate are global in scope, but local in cause 
and effect. For example, the burning of coal in 
Newcastle and  Beijing affects the residents of 
N ew ark and Bayonne. On the other hand, 
these problem s are not caused by any one 
nation or activity, but by the cum ulative effects 
of the millions of actions that we engage in 
every day. In the past, our actions have exacer­
bated the problems; in the future, they can 
contribute to the solutions.

Scientists tell us that the evidence is m ount­
ing, and it is convincing enough that we 
should act now  to reduce both the rate and 
m agnitude of climate change — or suffer the 
consequences. But even that will not be 
enough to prevent som e level of climate 
change that will result from past emissions. 
Therefore, we m ust also take specific steps to 
prepare for and  adap t to the changes that 
will occur.

New  Jersey is in a unique position to take 
up this challenge. As the N ation's m ost 
densely populated  state, we can lead the way 
in building m ore efficient homes, offices, and 
factories. We can encourage people to drive 
less and use public transit more. And w e can 
reduce the use of ozone-depleting CFCs.

Yet that is just the beginning. We m ust also 
inititate a broad based research, education, 
and planning effort to ensure that we are 
prepared to meet each challenge as it arises. 
With hundreds of miles of treasured shoreline 
and billions of dollars in public and private 
investm ent along our coast, which m ay be 
inundated by rising seas or battered by more 
intense hurricanes, we cannot afford to wait.

'Each of us must act to 
prevent global climate change 

and ozone depletion, 
beginning right here In New 

Jersey.”

— Governor Thomas H. Kean

The goals and  strategies outlined here are 
the first phase of New Jersey's effort to 
develop and im plem ent policies that w ill help 
solve the problem s caused bv global clim ate 
change. We cannot solve these problem s 
alone. But N ew Jersey can provide the 
leadership and initiative that will begin that 
process while at the sam e time making our 
businesses and industries m ore com petitive 
in an ever-changing world.

Goals

Reduce 
Sew  Jersey's 
emissions 
ofgreenhouse 
gases;

Prepare for 
anticipated 
effects o f  
cZ'iiate change; 
and

Invoke
and educate all 
New Jerseyans



Strategies

Reduce energy 
and CFC use by 

state government

Consider 
regulatory steps 

to reduce energy 
and CFC use i

I

Planttrees

Study
sea-levelrlse

Create green ways

Improve
public

education
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Of the four major greenhouse gases — 
carbon dioxide (C O ,), CFCs, methane, and 
nitrous oxide — accurate state-by-state 
emissions figures exist only for C O ,. In 1986, 
fossil fuel burning in New Jersey was respon­
sible for pouring 35 million tons of carbon 
into the atmosphere, the 12th highest level in 
the nation.

Carbon dioxide, by far the largest contribu­
tor to the greenhouse effect, may be the most 
difficult to reduce. It is released whenever 
fossil fuels are burned to produce electricity, 
pow er motor vehicles, or heat our homes. 
Thus, energy conservation is a crucial com po­
nent of any climate change strategy.

Although CFCs constitu te only a small 
fraction of the Earth's atm osphere, reducing 
— and ultimately elim inating — their pro­
duction and use is also critical to easing the 
threat of global clim ate change. Not only are 
these chemicals the prim ary cause of strato­
spheric ozone depletion, bu t they are also 
powerful greenhouse gases — each CFC 
molecule can absorb u p  to 25,000 times as 
m uch radiation as a m olecule of CO,.

Under the Montreal Protocol on Substances 
that Deplete the Ozone Layer, which went into 
effect in January 1989, the U.S. is committed to 
a 50l7f reduction in CFC production and use by 
July 1, 1999. New evidence suggests that much 
larger reductions and an  eventual phaseout of 
CFCs are needed.

Achieving this goal will require industries 
that produce and use CFCs to work together to 
develop safe, effective alternatives. Heating 
and air conditioning equ ipm ent will have to be 
redesigned, as will m anufacturing processes, 
such as those used to assem ble electronic 
circuit boards, so that CFCs are no longer 
needed. Finally, in the short term, those who 
repair and maintain equipm ent, including 
m otor vehicle air conditioners, that contains 
CFCs should use machines, called "vam pires," 
that recover, cleanse, an d  recycle the chemicals.

In m any cases, the equipm ent and technolo­
gies that will reduce CFC and greenhouse 
gas emissions already exist and can be used 
if appropriate inform ation and technical 
assistance are made available. Im plem entation 
of the following strategies will help achieve 
those reductions in N ew  Jersey.



Strategy:
Reduce Energv 
Consumption and C ' <
Use by State Gov n r-v  . r

Almost all ot Now lorsoy's energy needs are 
supplied by fossil fuels: coal, oil, and natural 
gas. In I W ,  petroleum  alone accounted for 53 
percent of the State's energy supplies, while 
natural gas and coal provided an estimated 21 
percent and 13 percent respectively.

On the dem and side, the transportation 
sector uses 36 percent of the energy consumed 
in the State and is the single largest source 
of greenhouse gases. The rem ainder of our 
energy needs are d ivided fairly evenly 
between residential, commercial, and 
industrial users.

Therefore, o u r efforts m ust focus both on 
conserving energy as well as using it more 
efficiently in transportation, electric power 
generation, heating, air conditioning, and 
lighting. The following specific actions will be 
taken by State governm ent to accomplish 
these objectives.

State Bu i ld ings

T he construction, purchase, lease, renova­
tion, operation, and  m ain tenance of all State 
b u ild in g s and o th er m ajor facilities will be 
based on lifecycle costing and state-of-the-art 
design.

Cost-effective state-of-the-art efficiency 
s tandards w ill be adop ted  for replacing 
heating, ven tilla tion , and  air conditioning 
(HVAC) system s in all State bu ild ings.

C ost-effective state-of-the-art efficiency 
standards w ill be adop ted  for relam ping 
State bu ild ings.

O p p o rtu n ities  for u sin g  cogeneration in 
new  or renovated  State facilities w ill be * 
investigated . Cogeneration is the production 
of electric pow er and therm al energy from the 
sam e fuel source. This com bined heat and 
electrical p roduction m eans m ore useful 
energy is extracted from the original fuel 
source than if a conventional pow er plant or 
boiler w ere used. In State facilities, thermal

energy can be used either to heat or cool a 
room or to generate hot water. Investment in 
cogeneration could substantially reduce 
energy expenses and the burden they place on 
the Stale budget

Hulk purchases of natural gas for use in 
State facilities w ill be investigated. The cost 
savings potentially available from wholesale 
gas purchases may be sufficient to fund the 
conversion of oil-fired facilities to gas, which 
would result in a net reduction in the 
em issions of CO„ a major greenhouse gas.

WHAT IS LIfECYCLE COSTING?
I

Lifecycle costing is a way of m inim izing costs 
and saving energy at the sam e time. Since 
energy-efficient p roducts m ay be m ore 
expensive initially, m any people hesitate to 
purchase the car w ith better gas mileage, the 
m ore efficient furnace, or the hom e with more 1 
insulation. However, since efficient products 
lower energy bills over their entire useful life, 
the m oney saved can  m ake u p  for. the higher 
initial cost m any times over.

Example: A standard 23 cubic foot refrigera­
tor costs $600, but uses $265 worth of electric­
ity per year. A more efficient model costs -  ’ 
$700, but uses only $183 worth of electricity 
($82 less per year). The extra cost fo purchase 
the more efficient model ($100) is paid back in.
just over 14 months and, over the 15 year 1 ■
lifetime of the refrigerator, ihej rjet Basing^ jfory 
the more efficient model are more than JTKlO...



Stale purchases of recycled products will 
he expanded, and additional in form ation on 
the availab ility  of recycled p roducts w ill be 
developed. The energy saved bv recycling 
one ton of alum inum  is equal to the energy 
produced from 1638 gallons of oil! If all of the 
alum inum  used in the US each year were 
recycled, we would save more than 16 times 
the am ount of oil that will go into the Strate­
gic Petroleum  Reserve in 1990 — at a savings 
of S5 billion.

But the recycling process is not complete 
unless and until there is a m arket for the 
rem anufactured products. As one of the 
largest consum ers of recyclable products, 
State governm ents are in a position to stim u­
late those m arkets. Already, Mew Jersey 
purchases substantial quantities of recycled 
paper and plastic products. U nder our new 
Initiative, we will expand our efforts to use 
State governm ent buying pow er to encourage 
m anufacturers to produce still more 
recvclables.

CITY MPG

37
HIGHWAY MPG

45

EPA m ileage ratings will be used in 
purchasing  new State motor vehicles in 
o rder to im prove overall fleet efficiency.

M aintenance of State vehicles will be 
im proved to increase m ileage and  decrease 
em issions.

O pportun ities  for using alternate  fuels 
in the State m otor vehicle fleet w ill be 
investigated.

C arpooling, vanpooling, and  m ass transit 
use by State em ployees w ill be encouraged.

R elease of CFCs while servicing State 
m otor vehicle a ir  conditioners w ill be 
reduced or elim inated.

A cquisition for State b u ild in g s of air 
conditioners that do not use CFCs will be 
investigated.

State acqu isition  of products that use 
CFCs as a b low ing  agent w ill be reduced or 
elim inated .

Fire suppression  system s that do not use 
halons w ill be investigated.

O p p o rtu n ities  for m axim izing recycling 
of pavem ent w ill be investigated.





as well as those who rent their homes, 
from taking advantage of the energy savings. 
By providing low interest loans and grants to 
help overcom e the initial hurdle of higher 
costs, the State could help our residents not 
only save energy but lower their utility bills 
as well. The State will use funds received 
from federal oil overcharge litigation settle­
ments to establish a new program  that makes 
financial and technical assistance available for 
perm anent energy conservation measures in 
urban and low income areas.

Building contractors in New Jersey, like 
many other states, m ust com ply w ith the 
Building Officials and Code A dm inistrators 
(BOCA) construction standards. Therefore, 
changes to the BOCA code that prom ote 
conservation, while not requiring unconven­
tional construction techniques, w ould result 
in energy savings in New Jersey and across 
the nation.

Finally, one of the few m ethods for 
im proving fuel efficiency and reducing 
emissions from vehicles already on the road 
is through inspection and m aintenance (I/M ) 
programs. Strengthening the State's I/M  
program  w ould im prove mileage while 
substantially lowering emissions of 
greenhouse gases and other pollutants, 
particularly in older vehicles, which tend to 
be d irtier and less fuel efficient.

The State will take the following actions 
to encourage energy conservation and 
reductions in greenhouse gas emissions.

M arket incentives w ill be provided for 
u tilities to develop m ore effective conserva­
tion program s.

Programs designed to provide energy use 
and conservation inform ation to ratepayers, 
includ ing  those purchasing new  hom es and 
commercial properties, will be expanded.

A State Energy C onservation Bank will be 
estab lished , using  petroleum  overcharge 
settlem ent funds, to provide financial and 
technical assistance for energy conservation 
m easures in low incom e and urban areas.

A forum  of regional u tility  com m issioners 
will be convened to discuss strategies for 
encouraging a transition  to a more efficient 
and less po llu ting  pow er pool.

A doption of a national b u ild in g  code that 
pu ts a greater em phasis on energy conserva­
tion, w hile relying upon conventional 
b u ild ing  techniques, w ill be encouraged.

O ptions for im proving the State M otor 
Vehicle Inspection and M aintenance 
Program  (I/M) to reduce em issions from 
pre-1981 vehicles w ill be evaluated. The 
evaluation will include consideration of the 
impact of I/M  Program revisions on low-in- 
come drivers.





GOAL: PREP • F *•;?? 
ANTICI fA 
o f  c l p ’.a . v

While the steps outlined above will help 
New Jersey reduce the am ount ol green­
house and ozone-depleting gases getting into 

| our atm osphere, m ore remains to be done 
Past emissions m ay have committed the 

| world to a 2 - 3" F tem perature increase — an 
increase that could have dram atic implica­
tions for the way we live. Therefore, the 
preventive m easures must be complem ented 
by strategies that will help us adapt to a 
changing climate.

S tr a te g y :  U n r te r w . ,-  ■
S e a  Leve l  R i s e

W arm er tem peratures will cause the 
oceans to expand and m ountain glaciers 
and part of the Greenland ice shelf to melt. 
Scientists are now projecting that sea levels 
will rise from one to seven feet by the vear 
2100.

expense of coastal com m unities and im por­
tant fish and wildlife habitat

New Jersey s shores are particularlv'sus- 
ceptible to erosion because they are low. flat, 
and composed of highly erodible sand and 
gravel In such areas, cverv foot ot increase in 
the sea level can move the shoreline inland 
between 100 and 1000 feet.

Any actions taken to m itigate or adapt to 
rising sea levels will be extrem ely expensive 
and may provide only tem porary relief. A 
study of New Jersey's Long Beach Island 
found that, depending on the method used, 
the cost of protecting developm ents from a 
six-foot rise in sea level could range from 
SHOO million to nearly $8 billion!

In order to better cope with rising oceans, 
nine states, including N ew Jersey, already 
prohibit new' construction at the shore within 
the area subject to erosion during  the next 30 - 
b0 years, These and other approaches should 
be reviewed in a regional context.

A research program  w ill be in itiated  to 
study sea level rise and o th er coastal 
changes and to understand  their effects on 
coastal facilities and residents.

Policies w ill be developed  to respond to 
predicted changes in sea level in consulta­
tion with the general pub lic  and affected 
governm ental entities.

S tra te g y : C o n t in u e  E x p a n s io n  o f 
G re e n w a y  P o licy

Projected changes in clim ate and sea level 
will force plants and anim als to adap t at 
much faster rates than at any other time in 
history. As tem perature and  rainfall patterns 
change, the habitats of m any plants and 
animals will shift. W ithout the ability to m i­
grate, m any species m ay be w iped out, at 
least regionally. We m ust take steps to ensure 
that the plant and anim al species that depend 
on these im portant ecosystems for survival 
are not threatened w ith extinction.

The S tate 's G reenw ay program  w ill con­
tinue to be expanded in o rd e r to provide 
corridors for p lan t and anim al m igration.

The result: increased flooding and storm 
dam age, accelerated shoreline erosion, and 
saltw ater intrusion into rivers, bays, aquifers, 
and wetlands. The m ore severe storms that 
are expected to accom pany a warm ing of the 
oceans will exacerbate these effects at the
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GOAL:
EDUCATE AND iWO«‘ VF 
ALL NEW JERSEYANS

Reducing the threat of global climate 
change, or adapting  to its effects, requires 
cooperation locally, nationally, and interna­
tionally. The small changes that each of us 
can make in o u r daily routines — car pooling 
or using mass transit, recycling, or conserving 
water and energy in our homes — may not 
seem like much. But taken together they form 
the building blocks of an unprecedented 
effort to protect the natural bounty we've 
grown to love and cherish.

S tra te g y : Im p rm e  i .u ! -; ■
About  the C a u s e s  a n d
Effects o f  G lo b a l C !im a« - C lv .o  ;-.

Educating N ew Jerseyans about the causes 
and effects of global climate change is a 
critical first step  to im plem enting the policies 
and program s outlined in this docum ent. The 
following m easures will help ensure that we 
take that step.

Teachers, adm inistrators, and boards of 
education w ill be encouraged to infuse 
environm ental education activities into their 
curricula in order to increase aw areness of 
clim ate change issues.

Colleges and universities that train 
teachers w ill be asked to incorporate 
environm ental education activities into their 
m ethods courses.

Conferences and academ ic research 
related to clim ate change issues w ill be 
sponsored and  encouraged in cooperation 
w ith Rutgers, the U niversity of M edicine 
and D entistry  of N ew  Jersey, the Environ­
m ental and O ccupational H ealth  Sciences 
Institute, and  the H azardous Substance 
M anagem ent R esearch Center.

Im plem entation  of the D epartm ent of 
A griculture 's Low Input/Susta inable Agri­
culture Program w ill be continued to ensure 
that agricultural producers have access to 
inform ation about energy  efficient, environ­
m entally sound p roduction  methods.

The NJ D epartm ent of T ransportation 
will w ork w ith local transportation m anage­
m ent agencies (TM As) to increase aw areness 
of clim ate change issues.

EXECUTIVE ORDER

U nder New Jersey's Constitution, 5tate 
governm ent is charged with providing for the 
"protection, security, and  benefits" of its 
citizens. Executive O rd e r 219, signed by 
Governor Kean on October 23,1989, fulfills 
that obligation by requiring all depart­
ments, agencies and offices of State govern­
ment, including State universities and 
colleges, to take steps to reduce the State's 
contribution to global climate change and 
ozone depletion.

Printed on Recycled Paper



EXECUTIVE ORDER NO. 219

WHEREAS, a scientific consensus exists that emissions of certain gases, including carbon dioxide, methane, nitrous 
oxide, chlorofluorocarbons (hereinafter "CFCs"), and halons are causing significant changes in the composition of the 
Earth's atmosphere; and
WHEREAS, a scientific consensus also exists that these emissions are likely to cause significant changes in the Earth's 
climate, including overall warming, increased drought, an increase in the intensity of hurricanes and other major 
storms, as well as increased incidence of harmful ultraviolet radiation; and
WHEREAS, these climatic changes are predicted to result in increases in sea levels, geographic shifts in the habitats of 
many plants and animals, and the extinction of potentially large numbers of species; and
WHEREAS, reductions in emissions of these gases can diminish the overall magnitude and rate of climatic change, as 
well as reduce the depletion of stratospheric ozone; and
WHEREAS, energy conservation can achieve significant reductions in emissions of carbon dioxide, a necessary 
byproduct of the combustion of fossil fuels and a major contributor to global climate change; and 
WHEREAS, protection of the social, economic and environmental interests of the citizens of New Jersey requires the 
State to implement policies and regulatory practices that will serve the dual purpose of reducing such emissions and 
of facilitating adaptation to those changes that are predicted to occur; and
WHEREAS, the public's understanding of the causes of global climate change and ozone depletion and possible 
responses thereto is essential to ensuring that appropriate steps are taken; and
NOW, THEREFORE, I, THOMAS H. KEAN, Governor of the State of New Jersey, by virtue of the authority vested in 
me by the Constitution and by the Statutes of this State, do hereby ORDER and DIRECT;
1. State entities shall foster energy conservation to the maximum extent practical, in order to reduce emissions of 
carbon dioxide and other gases that contribute to global climate change.
a. All State entities with responsibility for constructing, purchasing, leasing, operating or maintaining capital facilities 
and equipment shall employ state-of-the-art equipment for efficient heating, ventilation, air conditioning and 
lighting, and in other major energy using applications, where such equipment or techniques will result in lower costs 
ever the lifetime of the equipment.
b. All State entities exercising regulatory authority over actions that directly or indirectly relate to the production or 
consumption of energy, shall review their policies and regulatory practices to ensure that they provide maximum 
incentives designed to conserve energy and increase reliance upon sources of energy that contribute fewer emissions 
of those gases responsible for global climate change.
2. All State entities that use or purchase CFCs and halons or that use, purchase, or maintain equipment that contains 
CFCs or halors, shall investigate the use of all practicable and safe alternatives to those compounds and ensure that 
emissions and losses of those compounds, including those occurring during maintenance, are reduced to the maxi­
mum extent practicable.
3. The Department of Environmental Protection shall investigate the feasibility of regulatory controls to reduce the 
use and release of CFCs and halons in New Jersey and make recommendations for any necessary regulatory or 
legislative action.
4. All State entities with responsibility for the maintenance of State property shall promote the absorption of carbon 
dioxide by maximizing the planting of trees and ensuring at least one-for-one replacement (either on-site or else­
where) for trees lost as a result of construction or other activity which requires or results in loss of trees.
5. All State entities with responsibility for policies or regulations affecting the location, construction or maintenance of 
public or private facilities (including residential developments) shall:
a. Ascertain the degree to which those facilities will be affected by predicted changes in sea level; and
b. Develop policies, in consultation with the general public and other governmental entities, to respond to such 
predicted changes in sea level.
6. All State entities with responsibility for the purchase or protection of land for the purposes of open space protection 
or related objectives shall, as appropriate, undertake such acquisition or protection activities in a manner that furthers 
the creation of corridors of linked public and private open spaces known as "greenways," which aid the adaptation of 
natural systems by providing corridors for migration as climatic conditions change.
7. All State entities shall review their programs designed to facilitate public awareness of environmental issues and 
revise such programs to ensure, to the maximum extent practicable, the effective communication of information that 
will enhance the public's understanding of the basic processes involved in global climate change, the causes of such 
change, and possible approaches to reducing and adapting to such change.
8. This Order shall take effect immediately.

/ s /  Thomas H. Kean 
GOVERNOR



The New Jersey Climate Change Initiative Is a cooperative effort developed by
the following agencies:

Board o f Public Utilities 
Department o f Agriculture 

Department o f Community Affairs 
Department o f Corrections 

Department o f Environmental Protection 
Department o f Higher Education 
Department o f Human Services 

Department o f Law &. Public Safety 
Department o f Transportation 

Department o f Treasury 
Governor s Office o f Policy and Planning

52/89
D esign* D ilip  K a n e  O ffice  o f  C o m m u n ic a tio n s  & P u b lic  E d u c a tio n  
C h arts*  R o b e rt  C ie s z k o w s k i



Bush says work on global warming
By H. JOSEF HEBERT
fho Prr>sr*

W A S H IN G TO N  P r rs i  
ilent Dir.li rn ll i 'i l Mnmlny fur 
halnnrlr ii;  i-rnnnnili ,m<l i-ii
v l m n i w n t n l  m n r o m s  w h cii 
ili' ii l i n n  w i t h  g l o b a l  
w a r m i n g .  |>(<>ni|>l irif* rnvl 
rimmi'nl.ilisl-. in  m -n is r  h im  
nf s lilin g  wflli in d u s try  mid 
avo id ing  ;i | ii"  ni,i w or ld  
problem

Hush, s p e a k in g  in  m, | „

A .-/c. PAi*-'! tT ^ ujS ^ / y o . . v̂ 7must not hurt econoi
t r r n n t i n n n l  c o u f e r r m -,- m ,  
Ihi* th re a t  n f  II w n rh l  "green 
h o u s e"  e ffo r t .  siilrf " m u  poll  
rips m us t  lip rn n s i s te n t  w i th  
economic- g i n w t h "  A nd h r  
sugges ted  llm t  in sum p m ens  
n f  H ip  d phn lp  "p n l l l i r s  nnil 
iiplii lnn h n v r  nulpnrpi l IIip 
sr i rnn*  "

E n v i ro n m e n ta l i s t s  a t i |ip  

c o n f e r e n c e  s u g g e s t e d  H ip  

p rn h lc m  w as  nol s r ien t l f i ,  
h u t  a la rk  o f  II S  Ipa d rr sh ip

in UrnlliiK w i th  Hip issue 
O n e  p i i r i l r l p n n l  m i l l ' d  
Bush 's  rnmrni'i il s  " a  gross 
d i s a p p o i n t m e n t "

O n C api to l  l l l l l .  Sen.  A l­
be r t  H orn  J r  , O -Tenn , a 
f r r i | u e n l  r r l t l r  n f  B u sh 's  
s lnnd  on  ttlohnl wnrrolng. 
s a i d  Ihp  p r i ' s i d e n l  was  
" m o v in g  as s low »s  inolas 
s p s "  on the  issup w h e n  m any  
scient is ts  a l re a d y  a r c  ran

v lnc ed  d e c i s iv e  a c t io n  Is 
needed

Bu t  t h e  p r e s i d e n t ,  od  
d r e s s i n g  th e  I n t r r g o v e r n  
m e n ta l  P a n e l  o n  C l l in n tc  
Change,  suid n a t io n s  m us t  
s t r i k e  a b a r g a i n  b e tw e e n  
c u r b i n g  p o l lu t i o n  th a t  it  
caus ing  a w a n n in g  nf th e  
ea r th  nn d  m a in ta in in g  ero  
n o m lr  g ro w th

A rguing  Hint key  splenl lf  
Ic q u es t io n s  have  ye | to  In­

answ ered .  B ush  sugges ted  It 
w a s  too ea r ly  to  un lea sh  an 
act ion  p lan  a im e d  at specific 
p o l l u t i o n  r e d u c t i u i i s  a s  
m an y  e n v i ro n m e n ta l i s t s  
and  some E u rn p rn n  c o u n ­
t r i e s  — liave said  Is r e ­
qu i red

l . a te r  a t Hie White  House, 
p res iden t ia l  s p o k es m a n  Mar 
tin F i t zw n to r  sa id  l losh  does 
not be l ieve  it is " t im e  for a 
cal l to  a m i s "  on  H ip  global

The barrier results in a "Greenhouse effect.’ 
trapping heat around the earth's surface. 
The resulting warming is predicted to cause 
major changes in global climate patterns, 
such as heat waves and droughts.

Carbon dioxide,
* methane, nitrous 
oxide, and 
chlorotlurocarbon 
gases from 
automobiles, 
factories, elc., are 
released into the air. 
Because the heavier 
than air gases do 
not dissipate, a 

\ barrier surrounding 
the earth is formed.

Greenhouse Effect

Sunlight is able to 
pass through the 
barrier and warm 
the earth, but the 
resulting heat is 
unable to escape 
back into space.

w a rm in g  Issue,  b u t  " t i m e  
for n cal l to resea rch  o nd  to 
find ou t  m o re  a b o u t  I t . "

" O u r  goal c on t inue s  to  be 
m o tc h i r ig  p o l i c y  c o m m i t ­
m en ts  to e m e rg ing  scient i f ic  
kn o w led g e  -  an d  a ftttfrKAt 
Ing of  e n v i ro n m e n ta l  p f i t l F  
tlon  to  the  con t inued  b e n e ­
f i t s  o f  e c o n o m i c  
d e v e lo p m en t , "  snid Bush .

The  r e m a rk s  b ro u g h t  a 
s u b d u ed  react ion  from  m a n y  
of  th e  p a r t i c ip a n ts  a t  the  
I n t e r n a t i o n a l  c o n f e r e n c e  
sponso red  b y  the  U n i te d  N a ­
t ions  an d  a t t e n d ed  by  r e p r e ­
sen ta t iv e s  from  som e 60 n a ­
tions.

Delega tes  from  som e  E u­
ro p ea n  coun tr ie s ,  in c lud ing  
N o rw ay .  D e n m a r k  a n d  S w e ­
d e n ,  h a v e  a r g u e d  t h a t  
enough  scient i f ic  kn o w led g e  
h a s  b e e n  a c c u m u l a t e d  to  
w a r r a n t  a c o m m itm e n t  from  
in d u s t r i a l  n a t io n s  to  a t  least  
s tab i l ize  carbon  d io x id e  p o l ­
lu t ion  a t  c u r re n t  leve ls  o v e r  
th e  n e x t  decade.

S c ien t is ts  a re  concerned  
t h a t  t h e  a c c u m u l a t i o n  o f  
m a n -m a d e  p o l lu ta n ts ,  l a r g e ­
ly c a rb o n  d iox ide  f rom  the  
b u rn in g  of fossil fuels , is 
c r e a t i n g  a s e r io u s  g lo b a l  
p rob lem .

L i k e  a  g r e e n h o u s e ,  t h e  
p o l lu t io n  t r a p s  h ea t  a n d  r e ­
flects  it back  to  e a r th ,  c a u s ­
ing a w a rm jn g  of  th e  g lobe  
While  the re  is l i t t l e  d i s p u te  
t h a t  g reenhouse  gases  a re  
in c r e a s in g ,  t h e r e  r e m a i n s  
d is ag ree m e n t  w i th in  th e  sci­
en t i f ic  c o m m u n i ty  as  t o  h o w  
seve re  th e  w a r m in g  w i l l  b e ­
c o m e  an d  w h a t  e f fec t  it 
m ig h t  h a v e  on th e  e a r th

If t h e  p o l lu ta n t s  a r c  left 
unchecked ,  m a n y  scien t is ts  
expec t  th e  e a r t h ’s t e m p e r a ­
tu r e  to  rise by  4 to  9 degrees  
by  th e  m id d le  of th e  n ex t  
c e n t u r y ,  p e r h a p s  c a u s i n g  
c o a s t a l  f l o o d i n g  a n d  
d r o u g h ts  in  i n te r io r  regions .

O n  th e  o th e r  h a nd ,  r e d u c ­
ing g ree n h o u se  gases  w o u ld  
re q u i re  m a jo r  s h i f t s  f rom  
th e  u se  of coal, oi l and  n a t u ­
ra l  gas.  w hich  a re  m a in s ta y s  
fo r  a b ro a d  ra n g e  of  in d u s ­
tr ies .  In d u s t r i a l  le aders  h av e  
ra ised  concerns  t h a t  if p o l lu ­
t ion  con t ro ls  a re  im posed  
to o  qu ick ly ,  th e re  could  be 
severe  economic  d i s ru p t io n .

D an ie l  B ecker  o f  th e  S i e r ­
r a  C l u b ,  s a i d  o f  B u s h ' s  
speech.  " I t  w a s  a gross  d i s ­

a p p o i n t m e n t .  T h e r e  w a s  
m o r e  t a l k  in  th e  s p e e c h  
abou t  economics t h a n  abou t  
th e  e n v i r o n m e n t "

S te w a r t  B oyle  of th e  A s ­
socia tion fo r  the  C o n se rv a ­
tion  of E n e rg y  in  G re a t  B r i t ­
a i n  s a i d  B u s h ' s  r e m a r k s  
d e m o n s t r a te d  " a  le ader sh ip  
c r i s i s "  o n  t h e  g l o b a l  
w a rm in g  issue  at th e  White  
H o u s e  " A b o u t  t h e  o n ly  
th ing  we can  say  abou t  it is 
he  tu rn e d  u p "  at th e  con fe r­
ence. sa id  B oyle

In h is  speech.  Bush  said  
he is d e te rm in e d  to "p ro d u ce  
polic ie s  th a t  w o r k "  a n d  su g ­
gested  som e  of h is  cri tics  
" m a y  be t e m p te d  to explo i t  
l e g i t im a te  concerns  fo r  p o l i t ­
ical p o s i t io n in g ."

B ush 's  a d d re ss  be ca m e  a 
focus of  co n t ro v e rs y  even 
before  the  con fe rence  opened

i n  was a gross 
disappointment 9

— Sierra Club's 
Daniel Becker

w h e n  White  H ouse  C h ie f  of 
S t a f f  J o h n  S u n u n u  w a s  re­
p o r t e d  to  h a v e  o r d e r e d  
changes  in  th e  tex t  to  m u te  
U S concerns  abou t  global  
w a rm in g  S u n u n u  a c k n o w l ­
edged  m a k in g  changes ,  but  
s a id  th e  f inai ve rs ion  re f lec t­
ed  th e  v iew s  of th e  p res i­
dent.

D u r in g  a c a m p a ig n  a p ­
p e a r a n c e  in  M ic h ig a n  on 
A ug  31. 1988, then -cand ida te  
B ush  e ndo rsed  un i la te ru !  ac­
t ion  to  deal  w i th  greenhouse

po llu tion ,  d ec lar ing  "Those  
who  th in k  w e ' r e  powerless  
to  do a n y th in g  ab o u t  the 
greenhouse  effect a r e  fo rge t­
t ing  th e  W hi te  H ouse  e f ­
fect."

He c o n t in u e d  in  itis c am ­
paign  r e m a rk s :  "A s  p re s i ­
dent I i n t e n d  to  do som e ­
th ing  ab o u t  it. In m y  first 
y e a r  in off ice  I w il l convene 
a global conference  on  the  
en v i ro n m e n t  a t the  White 
H ouse .  . . We w i l l  t a l k  
abou t  g loba l  w a rm ing  
and  we w i l l  act "

No su ch  confe rence has  
been  held ,  a l though  Bush on 
M o n d ay  a n n o u n c e d  he is  
c a l l in g  a  m e e t in g  a'- th e  
White  H o u se  th is  sp r ing  to  
b r in g  to g e th e r  top  e n v i ro n ­
m en ta l i s t s .  economis ts  and  
ecologis ts  to  g rapp le  w i th  
th e  global w a rm in g  ssue



done in reaching ilic export decision, He quolcd Canadian Minister of Energy, Mines and Resources 
Jake Epp as recently having said "Canada docs not offer limitless quantities of cheap gas."

Pierce also chastised DOE for not having deferred the decision until it completed its national energy 
strategy, a document not expected until December 1990.

WATKINS, REILLY SAY ENVIRONMENT KEY PART OF NATIONAL ENERGY PLAN
Alternative energy sources, conservation, technologies for cleaner burning of fossil fuels and what 

die government can do to encourage their use was die focus of pre-Christmas DOE hearing to address 
die environmental issues surrounding energy development and use. Environmental Protection Agency 
Administrator William Reilly joined Energy Secretary James Watkins at the Dee, 14 hearing in Atlanta, 
part of a series of fact-finding sessions held across the country to help develop a national energy 
strategy.

Both Reilly and Watkins focused on the need for a so-called "fuel neutral" energy policy, and were 
looking for suggestions on ways the government could promote a balanced opportunity for all sources of 
energy. They appeared to be looking for ways to allow die market to drive the energy industry while en­
couraging federal controls on air emissions, particularly carbon dioxide.

Reilly wanted to know why caps on emissions were incentives for some utilities and disincentives 
for others, while Watkins wanted to know how earlier administrations had gone wrong and actually en­
couraged utilities to retain older power plants rather than replace them with newer, cleaner technologies. 
"We have encouraged companies to hang onto old, polluting facilities. The controls we've been using 
have worked in the opposite direction of what we wanted," Watkins said of regulations that have led 
utilities to retrofit and rcpowcr old power plants rather than accept new technologies that produce fewer 
toxic byproducts. "We must look at how we can encourage the use of new technologies rather than 
remediation techniques," he said.

Linda Stuntz, deputy under secretary for policy, planning and analysis at DOE, added, “ Give us 
ideas on what we could do to encourage utilities to get the old powcrplants out."

There was no doubt that Reilly and Watkins agreed pollution prevention, not simply pollution con­
trol, is a key issue, and that they consider r&d for new technologies for both fossil and renewable fuels a 
priority along with promoting conservation, recycling and waste reduction.

Both men stressed the need to eliminate waste at the source. Reilly noted that the U.S. generates two 
to three times as much waste as West Germany or Japan, and said there are opportunities available to 
reduce waste and they will be an important part of the nation’s energy policy.

Reilly outlined what he called a hierarchy of priorities for waste elimination —  process chan­
ges; safer substitutes for certain substances; recycling waste that cannot be eliminated; and minimizing 
waste that cannot be eliminated or recycled. Watkins agreed saying, “ The waste management area must 
be a part of the strategy, and will be made a part of the strategy."

J. Michael Davis, DOE’s assistant secretary for conservation and renewable energy wanted to know 
the main obstacles to recycling and waste reduction.

Ben Yamagata, executive director of the Clean Coal Technology Coalition, explained that clean coal 
technology is a method of pollution prevention, not simply pollution control. Scrubbers, he said, create 
another pollution problem by producing wet sludge.

Least-cost planning was another area that received much attention. Reilly noted that utilities seem to 
lack the incentive to use least-cost methods. H. Boyd Pettit, vice chairman of the Southern States 
Energy Board said for least-cost methods to be a valuable asset, utilities need more than state incentives, 
they need federal incentives.

Stuntz wanted to know what is actually achievable in the least-cost area and over what period of 
time, as well as what barriers arc present.

Reilly also wanted to know why caps on emissions are not viewed as incentives. Witnesses agreed 
that the caps as they are now designed, particularly the trading feature, discriminate against stales and 
utilities thnt have made the strongest effort to reduce emissions, while rewarding those who have done 
little.

The issue of global warming received some, but not much attention. Watkins said the U.S. needs to 
make no apologies for its efforts in that area. "We are making investments and we are serious about the 
issue. The scientific disputes arc natural and we must listen to both sides and let the debate evolve," he 
said. Watkins also said he thought more research is needed on ways to neutralize the effect of carbon 
dioxide rather than focusing entirely on ways to reduce it.

Watkins said that it d isturbs him that when discussing energy options, the debate fails to focus 
on the real potential of fossil fuels versus alternatives. “ We need a perspective," he said. "We need to
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know what is actually possible and when it can come on line. We need to lay it all out in a time line."
Although witnesses included representatives of such mainstream energy producers as Texaco, many 

panel members stressed the pursuit of alternative energy production including biomass and renewable 
and waste recovery sources.

Southern Stales’ Pettit championed wastc-to cncrgy technology as an alternative energy source, and 
told Reilly and Watkins that wastc-to-encrgy programs deserve further research. "The federal govern­
ment must provide leadership for making use nf environmental opportunities in energy development."

Nick Fedoruk, executive director of the Energy Conservation Coalition, said biomass technologies 
could be more competitive in the fuels market with more research. Even Texaco’s general manager for 
corporate planning, Clement Malin, said that company is searching for cleaner alternatives, and cur­
rently is incinerating sewage sludge as a co-feedstock with coal to produce an environmentally safer 
fuel. — Mary Buckner Powers, Atlanta

COMMISSION, IN FINAL REPORT, SEES NO COOL-DOWN BENEFITS FROM MRS
Employing a temporary storage facility to cool radioactive wastes prior to permanent disposal would 

offer few benefits and could actually complicate efforts to isolate wastes safely at DOE's proposed un­
derground repository in Nevada, an independent review commission has concluded.

In its final report to Congress, the three-member Monitored Retrievable Storage (MRS) Review 
Commission said it "sees no compelling reason to alter its original position . , ,  by recommending ex­
tended spent fuel cooling periods." The panel's charter expired Dee. 31.

The panei was asked in November by the Senate Energy Committee to examine the advantages inter­
im storage would provide by offering a "cooling down" period for spent reactor fuel. Supporters of an 
MRS, including committee Chairman J. Bennett Johnston, D-La., had argued that die perceived benefit 
of allowing reactor fuel to cool was a "driving force" behind the concept of interim storage and com­
plained that the commission had failed to address the issue in its Nov. 1 report assessing the need for 
temporary storage (IE/FL, 6 Nov, 1).

The commission, which was created by Congress in late 1987 to study the need for an MRS, 
released a controversial report that rejected construction of an interim facility lied to die construction 
and opcradon of a permanent repository and recommended instead the consirucuon of two smaller 
storage facilities without similar constraints.

Supporters of a single large MRS, including Johnston, criticized the panel's report and raised the 
cooling issue to partly justify arguments for interim storage.

The commission's addendum, sent to Johnston Dee. 20, acknowledged that aging of spent fuel prior 
to emplacement in a repository is "an important part of prudent spent fuel management. It allows lime 
for decay of the shorter-lived fission products in the fuel and reduces die thermal output of the fuel. This 
could allow emplacement of more spent fuel per acre in a geologic repository, thus reducing the area to 
be excavated and the resulting repository costs "

T he commission told Johnston, however, that if the s ta rt date for the repository were delayed to 
the year 2013 — only three years beyond the date DOE now expects to open the Yucca Mountain site — 
the average age of spent fuel would be 30 years with the youngest fuel emplaccd being about 20 years 
old. “ This aging of the fuel would occur regardless of whether there was an MRS in the system . . . , "  
the commission said.

Further, the commission’s report said extended cooling of spent fuel destined for the underground 
repository at Yucca Mountain ironically could complicate efforts to isolate the fuel from the surrounding 
environment.

In a geologic region such as Yucca Mountain, where the waste would be contained in an unsaturated 
rock formation, there is an advantage to maintaining high temperatures “ to maintain a dehydration zone 
around the waste package. This decreases the possibility of package degradation and migration of the 
radionuclides in the spent fuel to the accessible environment. Therefore, extended cooling of the spent 
fuel may, in fact, be disadvantageous for the rep o sito ry Y u cca  Mountain,” the commission told Con­
gress.

Though the members advised Johnston that the issue should be re-examined by the year 2000, the 
commission currently “ secs no compelling reason to alter its original position on this issue by recom­
mending extended spent fuel cooling periods, especially since, with the announced delay in repository 
opening and assuming oldest-fuel-first emplacement, almost all of the spent fuel will automatically be 
aged at least 20 years. " — Jeff Barber
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(-'ANEL TO PERFORM QUICK ANALYSIS OF PROPOSED CHANGES IN SSC DESIGN

• .  DOE’s High Energy Physics Advisory Panel has formed a subpancl to conduct a quick review of ihc
changes 10 be proposed in ihc design of the Superconducting Super Collider. The subpancl is charged 
with completing its review in about one week, in time for consideration by the full HEPAPon Jan. 12.

Energy Secretary James Watkins ordered the IIEPAP review after SSC Laboratory Director Roy 
Schwitters informed him last month the lab would propose doubling ihc size of SSC’s injector facility 
from the original design level ol I trillion electron volLs (IEIFL, 18 Dec. 1). The change is likely to add 
several hundred million dollars to lie current SSC cost estimate of S5.9 billion.

The IIEPAP subpancl will examine the physics issues involved in the SSC design changes, but not 
the cost issues, which arc being reviewed internally at DOE. That review is to be completed prior to 
submission to Congress of the Bush administration’s FY-91 budget on Jan. 22.

Francis Low, IIEPAP chairman, said the subpancl will be composed of about 15 physicists. As of 
press time, he had been able to reach only nine to confirm their participation. Those who have accepted 
include; Sidney Drcll, of Stanford University, who will serve as chairman; Victor Wcisskopf, MIT; 
Stephen Weinberg, University of Texas at Austin; Leon Lcdcrman, University of Chicago; T.D. Lee, 
Columbia University; Chris Quigg, associate director of the SSC Laboratory; Robert Palmer,
Brookhavcn National Laboratory; Jack Sandweiss, Yale University; and Norman Ramsey, Harvard 
University.

The SSC Laboratory has proposed changes in SSC’s 1986 conceptual design, maintaining that 
the injector energy level then proposed is insufficient to ensure that the collider’s main ring will perform 
as envisioned. The lab’s computer modeling has confirmed that the injector energy ought to be 107o of 
the main ring's energy level, or about 2 TEV, to ensure the original design's ultimate 20 TEV energy 
level in the main ring.

Sources said that in addition to the baseline 20 TEV design, the SSC Lab will propose a number of 
alternatives as a way of keeping the project within the S5.9 billion cost estimate developed in 1986. 
Those options would result in a reduction of SSC’s energy below 20 TEV. — David Kramer

CONGRESS SHOULD HAND OUT ALTERNATIVE FUELS TAX CREDITS to all applicable facilities 
placed into service through Jan. 1,2001, the National Conference of State Legislatures urged in a 
resolution adopted last month. The current tax credits are set to expire for facilities put into service alter 
Dee. 31, 1990.

The resolution, adopted at NCSL’s annual winter meeting in Washington, stated that the "federal 
government has granted an alternative fuels credit for coal scam gas that has been an important incen­
tive for producing this premium fuel for almost a decade. This tax credit for coal scam gas and other al­
ternative fuels, such as oil produced from shale and tar sands; gas produced from geopressurized brine; 
liquid gaseous or solid synthetic fuel (including alcohol) produced from coal; and qualifying processed 
wood fuels, is due to expire for facilities placed in service after December 31,1990."

Congress, the resolution said, should address this issue at “ the earliest possible opportunity so as to 
provide some stability and certainty in the efforts to develop alternative fuels."

THE SCHEDULE FOR DOE’S NEXT NATIONAL ENERGY STRATEGY HEARINGS was announced 
last week. The meetings will be held Jan. 11 in Honolulu, Jan. 22 in Washington and Feb. 2 in New Or­
leans.

The Honolulu hearing will focus on energy and international competitiveness. The Washington meet­
ing, to be co-chaired by Federal Energy Regulatory Commission Chairman Martin Allday, will examine 
energy-related regulatory issues. In New Orleans, DOE will discuss energy production and tax policy. 
The meeting will be co-chaired by John Robson, deputy treasury secretary.

DOE is conducting the series of public hearings to help carry out President Bush’s directive to the 
department to develop a national energy strategy. The first hearings were held in August and September 
and a second series was held in the first two weeks of December. Department officials plan to issue a 
draft of the strategy for public comment in April and to deliver die final product to Bush in the fall.

For more information contact Scott Nciucl at (202) 586-4767.

DONALD KANE HAS BEEN NAMED SENIOR PROGRAM MANAGER OF HANFORD activities for 
Environmental Management Operations, an organization that provides services for cleaning up hazar­
dous waste on federal lands. Kane joins EMO after having served as chief o f the Air Force’s Environ­
mental Division in Washington, D.C.

In his new post, Kane will direct EMO’s waste-site cleanup activities, including risk assessment, en­
vironmental auditing, regulatory compliance, and occupational health and safety.
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T h e  k e v  point: a b o u t  t h i s  b i l l  is t h a t  it e s t a b l i s h e s  a 
c o m p r e n e n s i v e  l e a s t - c o s t  e n e r g y  p i a n n i n q  p r o c e s s  t h r o u g h o u t  t h e  
f e d e r a l  c o verr.nent, i n c l u d i n g  a l l  f o r e i g n  a i d  o r o a r a n s  s u a c a r . e d  b y  
t h e  U . S .  T h e  b o t t o m  l i n e  result, o f  t h i s  a p p r o a c h  is t o  c r e a t e  a 
w i n - w i n  s t r a t e g y ,  as m u c h  a s  p o s s i b l e ,  f a r  r e d u c i n g  g l o b a l  g r e e n h o u s e  
erases w h i l e  r e d u c i n g  e n e r g y  c o s t s  a t  t h e  s a m e  t i n e .  I n d e e d ,  w e  c c u - i  
a s  w e l l  h a v e  r e f e r r e d  t o  t h i s  b i l l  a s  t h e  " g l o b a l  c s a i D e t i t i v e n e s s  a nd 
U.S .  p r o d u c t i v i t y  e n h a n c e m e n t  a c t "  b e c a u s e  it s h o u l d  h e l p  A m e r i c a n s  
e v e n t u a l l y  s a v e  s e v e r a l  h u n d r e d  b i l l i o n  d o l l a r s  p e r  y e a r  o n  t h e i r  
e n e r a v  b i l l s ,  c r e a t e  h i q h - e f f i c i e n c v  e n e r g y - c o n s u m i n g  d e v i c e s  f o r  
e x p o r t ,  r e d u c e  f o r e i g n  o i l  i m p o r t s  a n d  t h e  t r a d e  d e f i c i t ,  a n d  r e d u c e  
a r a n g e  of o t h e r  e n v i r o n m e n t a l  p o l l u t a n t s  m  a d d i t i o n  t o  g r e e n h o u s e  
g a s e s .

R e p e a t e d  t e s t i m o n y  b e f o r e  C o n g r e s s  i n d i c a t e s  t h a t  e n e r g y  e f f i c i e n c y  
h a s  b e c o m e  o n e  o f  A m e r i c a ' s  l a r g e s t  s o u r c e s  o f  l e a s t - c o s t  e n e r g y  
s e r v i c e s .  O v e r  t h e  p a s t  15 y e a r s  i n v e s t m e n t s  in i m p r o v i n g  t h e  
e f f i c i e n c y  o f  A m e r i c a ' s  s t o c k  o f  b u i l d i n g s ,  a p p l i a n c e s ,  v e h i c l e s ,  
i n d u s t r i a l  e q u i p m e n t ,  a n d  o t h e r  e n e r g y - c o n s u m i n g  d e v i c e s  h a s  c u t  
e n e r g y  c o n s u m p t i o n  b y  o n e - t h i r d ,  r e d u c e d  c a r b o n - d i c x i d e  e m i s s i o n s  4 :-:; 
e e l o w  w h a t  t h e y  o t h e r w i s e  w o u l d  h a v e  b e e n ,  a n d  a r e  s a v i n g  U. S .  
c o n s u m e r s  a p h e n o m e n a l  $ 1 6 0  b i l l i o n  p e r  y e a r .  T h e  e n e r g y  s a v i n g s  
h a v e  a l s o  d r a m a t i c a l l y  r e d u c e d  f o r e i g n  o i l  i m p o r t s ,  c u t t i n g  t h e  t r a d e  
d e f i c i t  b y  m o r e  t h a n  $ 4 0  b i l l i o n  p e r  y e a r .

S u c c e s s  b r e e d s  s u c c e s s ,  a n d  t h i s  is u n d e n i a b l y  t r u e  a b o u t  r e m a i n i n g  
o p p o r t u n i t i e s  f o r  s a v i n g  m o r e  m o n e y  a n d  c u t t i n g  c a r b c n - d i i x i d e , 
c a r b o n - m o n o x i d e ,  n i t r o g e n  o x i d e ,  s u l p h u r - d i o x i d e , v o l a t i l e  o r g a n i c  
c o m p o u n d s ,  a n d  m e t h a n e  e m i s s i o n s  t h r o u g h  a d d i t i o n a l  e f f i c i e n c y  
i m p r o v e m e n t s .

D e t a i l e d  s t u d i e s  s h o w  t h a t  t h e  U . S .  e c o n o m y  c o u l d  m a i n t a i n  r o b u s t  
e c o n o m i c  g r o w t h  w n i l e  a c h i e v i n g  b e t w e e n  $ 1 5 0  b i l l i o n  t o  $ 2 0 0  b i l l i o n  
p e r  y e a r  in e n e r g y  s a v i n g s  t h r o u g h  c o n t i n u e d  i n v e s t m e n t  in e f f i c i e n c y  
t e c h n o l o g i e s  t h a t  a r e  t w o  to f i v e  t i m e s  c h e a p e r  t h a n  c o n v e n t i o n a l  
f o s s i l  o r  n u c l e a r  r e s o u r c e  o p t i o n s .

H o w e v e r ,  a v a r i e t y  o f  m a r k e t  i m p e r f e c t i o n s  a n d  i n s t i t u t i o n a l  b a r r i e r s  

c u r r e n t l y  i n h i b i t  t n e  t i m e l y  c a p t u r e  o f  t h e s e  l o w - c o s t  e n e r g y  
o p t i o n s .  I n  p a r t i c u l a r ,  p u b l i c  p o l i c y m a k i n g  h a s  f a i l e d  to k e e p  p a c e  
w i t h  t h e s e  t e c h n o l o g i c a l  i n n o v a t i o n s  a n d  n e w  c o m m e r c i a l  
o p p o r t u n i t i e s ,  n o r  h a v e  a n y  p u b l i c  p o l i c y  e f f o r t s  b e e n  m a d e  t o  d e a l  
w i t h  t h e  t h r e a t  ;f g l o b a l  w a r m m o .  T h e  o r c p o s e d  l e g i s l a t i o n  s e t s
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f n e  D i n  c u i i Q s  u p o n  t h e  "Glcoaj. R e i e a f "  p r o g r a m  a e v e x o p e a  b v  the 

A m e r i c a n  F o r e s t r y  A s s o c i a t i o n ,  w h i c h  h a s  i d e n t i f i e d  o p p o r t u n i t i e s  f o r  
p l a n t i n g  o v e r  1 5 0  m i l l i o n  t r e e s  in u r b a n  c o m m u n i t i e s . T h e  t r e e s  are *  
e s t i m a t e d  t o  s a v e  c o n s u m e r s  $4 b i l l i o n  p e r  y e a r  b y  r e d u c i n g  t h e  
" s u m m e r  h e a t  i s l a n d "  e f f e c t  a n d  t h e  n e e d  f o r  a s  m u c h  a i r  
c o n d i t i o n i n g .

K e y  f e a t u r e s  o f  t h e  b i l l  i n c l u d e :

.Na t i o n a l  G o a l s

o 2 0 %  r e d u c t i o n  o f  1 9 8 8  C 0 2  e m i s s i o n s  l e v e l s  b y  2 0 0 0

o I n t i  G l o b a l  A g r e e m e n t  o n  t h e  A t m o s p h e r e  b y  1 9 9 2  s e t t i n g  a g l o b a l  
g o a l  o f  2 0 %  r e d u c t i o n  o f  1 9 8 3  C 0 2  l e v e l s  b y  2 0 0 0

o P e r i o d i c  r e v i e w  o f  n e e d  f o r  a n d  t h e  o p p o r t u n i t y  t o  a c h i e v e  f u r t h e r  
r e d u c t i o n s  b e y o n d  2 0 0 0

T I T L E  I —  N a t i o n a l  L e a s t - C o s t  E n e r g y  P i a n

o C h a n g e s  t h e  N a t i o n a l  E n e r g y  P o l i c y  P l a n  (NEPP) i n t o  t h e  N a t i o n a l  
L e a s t - C o s t  E n e r g y  P o l i c y  P l a n  ( N L C E P P )  a n d  m a n d a t e s  D O E  t o  
p r x o r i t i z e  p o l i c i e s  i n  a c c o r d a n c e  w i t h  t h e  l e a s t - c o s t  o p t i o n s ;

[ N O T E :  T h e  l e a s t - c o s t  l a n g u a g e  a d o p t s  t h e  p r o c e s s  C o n g r e s s  m a n d a t e d
in P L  9 6 - 5 0 1 ,  t h e  P a c i f i c  N o r t h w e s t  E l e c t r i c  P o w e r  P l a n n i n g  a n d
C o n s e r v a t i o n  A c t  o f  1 9 8 0 ]

o  T h e  P l a n  s h a l l  a l s o  r a n k  c o s t - e f f e c t i v e  e n e r g y - s a v i n g  o p t i o n s  t h a t  
r e d u c e  e n e r g y  u s e  p e r  u n i t  o f  G N P  b y  2, 3, 4, 5, a n d  6 p e r c e n t  
p e r  y e a r ,  a n d  e s t i m a t e s  o f  C 0 2  r e d u c t i o n s  r e s u l t i n g  f r o m  e a c h  
o p t i o n ;

o A  2 - y e a r  A c t i o n  P l a n  t o  m e e t  t h e  g o a l s  o f  t h e  L e a s t - C o s t  P l a n .

T I T L E  I I  —  E n e r g y  E f f i c i e n c y

o 3 - y e a r  R & D  a u t h o r i z a t i o n  o f  a m i n i m u m  o f  $ 8 6 8  m i l l i o n  —  $ 2 2 2  
m i l l i o n  i n  F Y 9 0 ,  $ 2 9 6  m i l l i o n  in F Y 9 1 ,  a n d  $ 3 5 0  m i l l i o n  in F Y 9 2  
( c o m p a r e d  t o  $ 1 6 2  m i l l i o n  in F Y 8 3 ,  a n d  s t i l l  f a r  b e l o w  t h e  F Y 7 9  
l e v e l  o f  $ 4 2 7 . 9 )  ;

[ N O T E :  S t u d i e s  s h o w  t h a t  f e d e r a l  e n e r g y  e f f i c i e n c y  R & D  h a s  b e e n  a n  
u n p a r a l l e l e d  s u c c e s s  s t o r y — t h e  i n v e s t m e n t  r e t u r n s  o n  j u s t  s e v e n  o f  
t h e  m o s t  s u c c e s s f u l  p r o j e c t s  a r e  s u f f i c i e n t  t o  p r o v i d e  a 50 f o l d  
r e t u r n  o n  a l l  t a x p a y e r  e x p e n d i t u r e s  o n  e f f i c i e n c y  R & D  o v e r  t h e  p a s t  

15 y e a r s ]

o E s t a b l i s h m e n t  o f  10 r e s e a r c h  c e n t e r s  t o  a c h i e v e  m u l t i p l e
i m p r o v e m e n t s  i n  e n e r g y - i n t e n s i v e  i n d u s t r i e s  t h a t  r e d u c e  e n e r g y ,  

c a p i t a l  a n d  l a b o r  c o s t s ,  a n d  w a s t e  p o l l u t a n t s  —  a m i n i m u m  o f  $ 1 2 0  

m i l l i o n  f o r  3 - y e a r  a u t h o r i z a t i o n ;

o R e d u c e  f e d e r a l  b u i l d i n g  p r i m a r y  e n e r g y  u s e  p e r  s q u a r e  f o o t  b y  2 5 %  
b y  1 9 9 5 ,  a n d  4 0 %  b y  2 0 0 0  f r o m  1 9 3 7  l e v e l s  —  a m i n i m u m  o f  $ 1 . 1  
b i l l i o n  f o r  3 - y e a r  a u t h o r i z a t i o n  t o  r e t r o f i t  b u i l d i n g s ;
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" h e  U . S .  T h e  b o t t o m  l i n e  r e s u l t  of t h i s  a p p r o a c h  23 h o  c r e a t e  3

as w e  II h a v e  r e f e r r e d  t o  t h i s  b i l l  a s  t h e  " g l o b a l  c o m p e t i t i v e n e s s  ar.d 
U . S .  p r o d u c t i v i t y  e n h a n c e m e n t :  act." b e c a u s e  it s h o u l d  h e l p  A m e r i c a n s  
e v e n t u a l l y  s a v e  s e v e r a 1 h u n d r e d  b i l l i o n  d o l l a r s  p e r  y e a r  o n  t h e i r  
e n e r g y  b i l l s ,  c r e a t e  h i g h - e f f i c i e n c y  e n e r g y - c o n s u m i n g  d e v i c e s  ' f or 
e x p o r t ,  r e d u c e  f o r e i g n  o i l  i m p o r t s  a n d  t h e  t r a d e  d e f i c i t , a n d  r e d u c e  
a r a n a e  of o t h e r  e n v i r o n m e n t a l  p o l l u t a n t s  m  a d d i t i o n  t o  greer.nouse 
g a s e s .

R e p e a t e d  t e s t i m o n y  b e f o r e  C o n g r e s s  i n d i c a t e s  t h a t  e n e r g y  e f f i c i e n c y  
h a s  b e c o m e  o n e  o f  A m e r i c a ' s  l a r g e s t  s o u r c e s  o f  l e a s t - c o s t  e n e r g y  
s e r v i c e s .  O v e r  t h e  p a s t  15 y e a r s  i n v e s t m e n t s  in i m p r o v i n g  t h e  
e f f i c i e n c y  o f  A m e r i c a ' s  s t o c k  o f  b u i l d i n g s ,  a p p l i a n c e s ,  v e h i c l e s ,  
i n d u s t r i a l  e q u i p m e n t ,  a n d  o t h e r  e n e r g y - c o n s u m i n g  d e v i c e s  h a s  c u t  
e n e r g y  c o n s u m p t i o n  b y  o n e - t h i r d ,  r e d u c e d  c a r b o n - d i c x i d e  e m i s s i o n s  1: 
c e l o w  w h a t  t h e y  o t h e r w i s e  w o u l d  h a v e  b e e n ,  a n d  a r e  s a v i n g  U.S. 
c o n s u m e r s  a p h e n o m e n a l  5 1 6 0  b i l l i o n  p e r  y e a r .  T h e  e n e r g y  s a v i n g s  
h a v e  a l s o  d r a m a t i c a l l y  r e d u c e d  f o r e i g n  o i l  i m p o r t s ,  c u t t i n g  t h e  t r a c e  
d e f i c i t  b y  m o r e  t h a n  $ 4 0  b i l l i o n  p e r  y e a r .

S u c c e s s  b r e e d s  s u c c e s s ,  a n d  t h i s  is u n d e n i a b l y  t r u e  a b o u t  r e m a i n i n g  
o p p o r t u n i t i e s  f o r  s a v i n g  m o r e  m o n e y  a n d  c u t t i n g  c a r b c n - d i c x i d e . 
c a r b o n - m o n o x i d e ,  n i t r o g e n  o x i d e ,  s u l p h u r - d i o x i d e , v o l a t i l e  o r g a n i c  
c o m p o u n d s ,  a n d  m e t h a n e  e m i s s i o n s  t h r o u g h  a d d i t i o n a l  e f f i c i e n c y  
i m p r o v e m e n t s .

D e t a i l e d  s t u d i e s  s h o w  t h a t  t h e  U . S .  e c o n o m y  c o u l d  m a i n t a i n  r o b u s t  
e c o n o m i c  g r o w t h  w h i l e  a c h i e v i n g  b e t w e e n  $ 1 5 0  b i l l i o n  t o  $ 2 0 0  b i l l i o n  
p e r  y e a r  in e n e r g y  s a v i n g s  t h r o u g h  c o n t i n u e d  i n v e s t m e n t  in e f f i c i e n c y  
t e c h n o l o g i e s  t h a t  a r e  t w o  t o  f i v e  t i m e s  c h e a p e r  t h a n  c o n v e n t i o n a l  
f o s s i l  o r  n u c l e a r  r e s o u r c e  o p t i o n s .

H o w e v e r ,  a v a r i e t y  o f  m a r k e t  i m p e r f e c t i o n s  a n d  i n s t i t u t i o n a l  b a r r i e r s  
c u r r e n t l y  i n h i b i t  t h e  t i m e l y  c a p t u r e  o f  t h e s e  l o w - c o s t  e n e r g y  
o p t i o n s .  I n  p a r t i c u l a r ,  p u b l i c  p o l i c y m a k i n g  h a s  f a i l e d  t o  k e e p  p a c e  
w i t h  t h e s e  t e c h n o l o g i c a l  i n n o v a t i o n s  a n d  n e w  c o m m e r c i a l  
o p p o r t u n i t i e s ,  n o r  h a v e  a n y  p u b l i c  p o l i c y  e f f o r t s  b e e n  m a d e  t o  d e a l  
w i t h  t h e  t h r e a t  of g l o b a l  w a r m i n g .  T h e  p r o p o s e d  l e g i s l a t i o n  s e t s

S U M M A R Y  O F  
T H E  G L O B A L  WARMING P R E V E N T I O N  A C T

T h e  k e v  p o i n t  a b o u t  t h i s  b i l l  is t h a t  it e s t a o l i s h e s  a 
o m p r e n e n s i v e  l e a s t - c o s t  e n e r g y  p l a n n i n g  p r o c e s s  t n r o u a h c u t  t h e  
e d e r a l  g o v e r n m e n t ,  i n c l u d i n g  a l l  f o r e i g n  a i d  o r o a r a m s  s u p p o r t e d  bv
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E f f i c i e n c y  is n e t  a p a n a c e a  t o  t h e  g l o b a l  w a n n i n g  p r o b l e m ,  b u t  
r e p r e s e n t s  t h e  m o s t  i m p o r t a n t  f i r s t  s t e p  t h i s  a n d  o t h e r  n a t i o n s  c a n  
t a k e  i n  r e d u c i n g  g r e e n h o u s e  g a s e s  i n  a c o s t - m i n i m i z i n g  m a n n e r ,  w h i l e  
a t  t h e  s a m e  t i m e  s p u r r i n g  e c o n o m i c  p r o d u c t i v i t y .

T h e  e n e r g y  s a v i n g s  —  c u m u l a t i v e l y  a m o u n t i n g  t o  t r i l l i o n s  o f  d o l l a r s  
p e r  d e c a d e  w o r l d w i d e  —  m a y  o f f e r  o n e  o f  t h e  f e w  s o u r c e s  of 
i n v e s t m e n t  c a p i t a l  f o r  u n d e r t a k i n g  a d d i t i o n a l  s t e p s  t o  c o n t r o l  
g r e e n h o u s e  e m i s s i o n s .

O t h e r  v i t a l  s t e p s  t h a t  n e e d  t o  b e  t a k e n ,  a n d  t h a t  a r e  a d d r e s s e d  in 
t h i s  l e g i s l a t i o n ,  i n c l u d e :  r a p i d  d e v e l o p m e n t  o f  e c o l o g i c a l l y  

s u s t a i n a b l e  r e n e w a b l e  e n e r g y  r e s o u r c e s ;  p r e v e n t i o n  c f  d e f o r e s t a t i o n  

a n d  p r o m o t i o n  o f  r e f o r e s t a t i o n ,  a f f o r e s t a t i o n ,  a n d  a g r o f o r e s t r y  
d o m e s t i c a l l y  a n d  i n t e r n a t i o n a l l y ;  e l i m i n a t i n g  s t r a t o s p h e r i c  

o z o n e - d e p l e t i n g  c h l o r o f l u o r o c a r b o n s  ( CFCs) a n d  r e d u c i n g  o t h e r  
g r e e n h o u s e  g a s e s  ( e . g . ,  m e t h a n e ,  n i t r o u s  o x i d e s ) ;  p r o m o t i n g  

p o p u l a t i o n  s t a b i l i z a t i o n  i n  d e v e l o p i n g  c o u n t r i e s  t h r o u g h  i n c r e a s e d  
f a m i l y  p l a n n i n g  s e r v i c e s ;  a n d  d e v e l o p m e n t  o f  a d a p t a t i v e  m e a s u r e s  f o r  
a g r i c u l t u r e  a n d  o t h e r  a f f e c t e d  p a r t s  o f  t h e  e c o n o m y  t h a t  w i l l  b e  
i m p a c t e d  b y  c h a n g i n g  c l i m a t e  p a t t e r n s  a n d  s e a  l e v e l  r i s e  a s  t h e  
g l o b a l  w a r m i n g  t a k e s  i t s  c o u r s e .

T h e  b i l l  g i v e s  h i g h  p r i o r i t y  t o  r e i n v i g o r a t i n g  t h e  n a t i o n ' s  r e n e w a b l e  
e n e r g y  R & D  p r o g r a m ,  w h i c h  h a s  b e e n  r e d u c e d  7 5 %  o v e r  t h e  p a s t  d e c a d e .  
A c c o r d i n g  t o  D O E ' s  E n e r g y  R e s e a r c h  A d v i s o r y  B o a r d  (ERAB) t h e  U . S .  
r e s e r v e s  o f  r e n e w a b l e  e n e r g y  r e s o u r c e s  e x c e e d s  8 0 , 0 0 0  q u a d s  —  f i v e  
t o  10 t i m e s  l a r g e r  t h a n  U . S .  c o a l  r e s e r v e s .  E R A B  e s t i m a t e s  t h a t  80 
q u a d s  c o u l d  b e  e c o n o m i c a l l y  e x t r a c t e d  f r o m  t h i s  r e s o u i   ̂ b a s e  (or 8 0 %  
o f  t h e  e n e r g y  p r o j e c t e d  t o  b e  n e e d e d  b y  2 0 1 0 ) ,  i f  t h e  i t i o n  
m a i n t a i n s  s t a b l e - l e v e l  R D & D  f u n d i n g .  T h i s  b i l l  t a k e s  t.iat a d v i c e  
s e r i o u s l y .

N a t u r a l  g a s  c a n  a l s o  p l a y  a n  i m p o r t a n t  r o l e  a s  a b r i d g i n g  fuel, s i n c e  
i t  p r o d u c e s  a b o u t  h a l f  a s  m u c h  C 0 2  a s  c o a l .  T h e  U . S .  c u r r e n t l y  h a s  
t h e  w o r l d  l e a d  i n  h i g h - e f f i c i e n c y  a d v a n c e d  g a s  t u r b i n e s ,  d e v e l o p e d  
o v e r  t h e  p a s t  d e c a d e  f o r  t h e  A i r  F o r c e  f o r  a i r c r a f t .  T h e y  c a n  b e  
m o d i f i e d  t o  p r o d u c e  e l e c t r i c i t y  a n d  s t e a m .  T h e  b i l l  p r o m o t e s  t h e  
d e m o n s t r a t i o n  o f  t h i s  a e r o - d e r i v a t i v e  t e c h n o l o g y ,  k n o w n  a s  
I n t e r c o c l e d  S t e a m - I n j e c t e d  G a s  T u r b i n e s  ( I S T I G s )  a n d  C h e m i c a l l y  
R e c u p e r a t e d  I S T I G s  ( C R I S T I G s ) . T h e y  a r e  5 0 %  m o r e  e f f i c i e n t  t h a n  
c o n v e n t i o n a l  p o w e r p l a n t s ,  a n d  c o s t  h a l f  a s  m u c h  a s  n e w  c o a l  o r  
n u c l e a r  p l a n t s .  J u s t  u s i n g  t h e m  t o  r e p l a c e  c u r r e n t l y  o p e r a t i n g  
g a s - f i r e d  p o w e r  p l a n t s  w o u l d  s a v e  t h e  n a t i o n  h a l f  a m i l l i o n  b a r r e l s  
o f  g a s  p e r  d a y  a n d  $ 1 6  b i l l i o n  in n e t  p r e s e n t  v a l u e .  M o r e o v e r ,  t h e y  
r e p r e s e n t  a n  o u t s t a n d i n g  e x p o r t  p r o d u c t .  A n  A I D  s t u d y  f o u n d  t h a t  
t h e y  c o u l d  b e  u s e d  t o  c o s t - e f f e c t i v e l y  g e n e r a t e  5 0 , 0 0 0  m e g a w a t t s  (MW) 
o f  e l e c t r i c i t y  in t h e  7 0  d e v e l o p i n g  c o u n t r i e s  t h a t  g r o w  s u g a r ,  u s i n g  
s u g a r  c a n e  w a s t e s  a s  t h e  r e n e w a b l e  f u e l  s o u r c e .  A  m o r e  r e c e n t  s t u d y  

t h a t  i n c l u d e d  p a p e r  a n d  p u l p  a n d  a g r i c u l t u r e  w a s t e s  f i n d s  a c u r r e n t  
g l o b a l  m a r k e t  p o t e n t i a l  e x c e e d i n g  2 5 0 , 0 0 0  MW.

T h e  U . S .  a n n u a l l y  m i n e s  u p w a r d s  o f  o n e  b i l l i o n  t o n s  o f  c o a l ,  a n d  c o a l  

p r o d u c e s  o v e r  h a l f  o f  U . S .  e l e c t r i c i t y .  T h i s  l e g i s l a t i o n  p r o m o t e s  
r e s e a r c h  t o  r e d u c e  o r  o f f s e t  C 0 2  e m i s s i o n s  f r o m  c o a l .  I n  p a r t i c u l a r ,  

t h e  b i l l  p r o m o t e s  u r b a n  a n d  r u r a l  t r e e - p l a n t i n g ,  w h i c h  r e s e a r c h  s h o w s  
t o  b e  o n e  o f  t h e  l e a s t - c o s t  m e a n s  o f  o f f s e t t i n g  c a r b o n  e m i s s i o n s .
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ine b i n  o u i i a s  u p o n  t n e  " G i o o a i  R e i e a : "  p r o g r a m  a e v e i o p e d  b y  t he 

A m e r i c a n  F o r e s t r y  A s s o c i a t i o n ,  w h i c h  h a s  i d e n t i f i e d  o p p o r t u n i t i e s  f o r  
p l a n t i n g  o v e r  1 5 0  m i l l i o n  t r e e s  in u r b a n  c o m m u n i t i e s .  T h e  t r e e s  a r e  
e s t i m a t e d  t o  s a v e  c o n s u m e r s  $4 b i l l i o n  p e r  y e a r  b y  r e d u c i n g  t h e  
" s u m m e r  h e a t  i s l a n d "  e f f e c t  a n d  t h e  n e e d  f o r  a s  m u c h  a i r  
c o n d i t i o n i n g .

K e y  f e a t u r e s  o f  t h e  b i l l  i n c l u d e :

N a t i o n a l  G o a l s

o 2 0 %  r e d u c t i o n  o f  1 9 8 3  C 0 2  e m i s s i o n s  l e v e l s  b y  2 0 0 0

o I n t i  G l o b a l  A g r e e m e n t  o n  t h e  A t m o s p h e r e  b y  1 9 9 2  s e t t i n g  a g l o b a l  
g o a l  o f  2 0 %  r e d u c t i o n  o f  1 9 8 3  C 0 2  l e v e l s  b y  2 0 0 0

o P e r i o d i c  r e v i e w  o f  n e e d  f o r  a n d  t h e  o p p o r t u n i t y  t o  a c h i e v e  f u r t h e r  
r e d u c t i o n s  b e y o n d  2 0 0 0

T I T L E  I —  N a t i o n a l  L e a s t - C o s t  E n e r g y  P l a n

o C h a n g e s  t h e  N a t i o n a l  E n e r g y  P o l i c y  P l a n  ( NEPP) i n t o  t h e  N a t i o n a l  
L e a s t - C o s t  E n e r g y  P o l i c y  P l a n  ( N L C E P P )  a n d  m a n d a t e s  D O E  to 
p r i o r i t i z e  p o l i c i e s  i n  a c c o r d a n c e  w i t h  t h e  l e a s t - c o s t  o p t i o n s ;

[ N O T E :  T h e  l e a s t - c o s t  l a n g u a g e  a d o p t s  t h e  p r o c e s s  C o n g r e s s  m a n d a t e d
in P L  9 6 - 5 0 1 ,  t h e  P a c i f i c  N o r t h w e s t  E l e c t r i c  P o w e r  P l a n n i n g  a n d
C o n s e r v a t i o n  A c t  o f  1 9 8 0 ]

o T h e  P l a n  s h a l l  a l s o  r a n k  c o s t - e f f e c t i v e  e n e r g y - s a v i n g  o p t i o n s  t h a t  
r e d u  'e e n e r g y  u s e  p e r  u n i t  o f  G N P  b y  2, 3, 4, 5, a n d  6 p e r c e n t  
p e r  . e a r ,  a n d  e s t i m a t e s  o f  C 0 2  r e d u c t i o n s  r e s u l t i n g  f r o m  e a c h  
o p t i o n ;

o A  2 - y e a r  A c t i o n  P l a n  t o  m e e t  t h e  g o a l s  o f  t h e  L e a s t - C o s t  P l a n .

T I T L E  I I  —  E n e r g y  E f f i c i e n c y

o 3 - y e a r  R & D  a u t h o r i z a t i o n  o f  a m i n i m u m  o f  $ 8 6 8  m i l l i o n  —  $ 2 2 2  
m i l l i o n  i n  F Y 9 0 ,  $ 2 9 6  m i l l i o n  i n  F Y 9 1 ,  a n d  $ 3 5 0  m i l l i o n  in F Y 9 2  
( c o m p a r e d  t o  $ 1 6 2  m i l l i o n  in F Y S 8 , a n d  s t i l l  f a r  b e l o w  t h e  F Y 7 9  
l e v e l  o f  $ 4 2 7 . 9 ) ;

[ N O T E :  S t u d i e s  s h o w  t h a t  f e d e r a l  e n e r g y  e f f i c i e n c y  R & D  h a s  b e e n  a n  
u n p a r a l l e l e d  s u c c e s s  s t o r y — t h e  i n v e s t m e n t  r e t u r n s  o n  j u s t  s e v e n  o f  
t h e  m o s t  s u c c e s s f u l  p r o j e c t s  a r e  s u f f i c i e n t  t o  p r o v i d e  a 50 f o l d  
r e t u r n  o n  a l l  t a x p a y e r  e x p e n d i t u r e s  o n  e f f i c i e n c y  R & D  o v e r  t h e  p a s t  
15 y e a r s ]

o E s t a b l i s h m e n t  o f  1 0  r e s e a r c h  c e n t e r s  t o  a c h i e v e  m u l t i p l e
i m p r o v e m e n t s  in e n e r g y - i n t e n s i v e  i n d u s t r i e s  t h a t  r e d u c e  e n e r g y ,  

c a p i t a l  a n d  l a b o r  c o s t s ,  a n d  w a s t e  p o l l u t a n t s  —  a m i n i m u m  o f  $ 1 2 0  
m i l l i o n  f o r  3 - y e a r  a u t h o r i z a t i o n ;

o R e d u c e  f e d e r a l  b u i l d i n g  p r i m a r y  e n e r g y  u s e  p e r  s q u a r e  f o o t  b y  2 5% 
b y  1 9 9 5 ,  a n d  4 0 %  b y  2 0 0 0  f r o m  1 9 3 7  l e v e l s  —  a m i n i m u m  o f  $ 1 . 1  

b i l l i o n  f o r  3 - y e a r  a u t h o r i z a t i o n  t o  r e t r o f i t  b u i l d i n g s ;
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[ N O T E :  R e t r o f i t  f u n d s  a r e  e s t i m a t e d  t o  p a y  b a c k  i n  5 y e a r s ,  a n d  w i l l  
s a v e  t a x p a y e r s  s e v e r a l  b i l l i o n  d o l l a r s  a d d i t i o n a l  o v e r  t h e  l i f e  o f  
t h e  i m p r o v e m e n t s  —  f e d e r a l  b u i l d i n g s  c u r r e n t l y  w a s t e  o v e r  $3 b i l l i o n  
p e r  y e a r  b y  f a i l i n g  t o  p r o c u r e  e n e r g y - e f f i c i e n t  e q u i p m e n t ]

o E s t a b l i s h  V o l u n t a r y  U n i f o r m  H o m e  E n e r g y  R a t i n g  S y s t e m ,  p r o v i d e  
t e c h n i c a l  s u p p o r t  t o  s t a t e  a n d  l o c a l  g o v e r n m e n t s  a d o p t i n g  t h e  

r a t i n g  s y s t e m ,  a n d  d i r e c t  p r i m a r y  a n d  s e c o n d a r y  f e d e r a l  l e n d i n g  
i n s t i t u t i o n s  t o  l o a n  f o r  e n e r g y - s a v i n g  i m p r o v e m e n t s  a s  s t a n d a r d  
o p e r a t i n g  p r o c e d u r e  - -  $ 2 0  m i l l i o n  f o r  3 - y e a r  a u t h o r i z a t i o n ;

o E s t a b l i s h  e f f i c i e n c y  s t a n d a r d s  f o r  i n c a n d e s c e n t  a n d  f l u o r e s c e n t  
l a m p s ,  a n d  l a b e l s  o n  e f f i c i e n c y  o f  w i n d o w s  a n d  w i n d o w  s y s t e m s ;

o R & D  i n i t i a t i v e  t o  r e d u c e  e n e r g y  a n d  s t r a t o s p h e r i c  o z o n e  d e p l e t i n g  
c h e m i c a l s  —  a m i n i m u m  o f  $ 3 0  m i l l i o n  f o r  3 - y e a r  a u t h o r i z a t i o n ;

o E x p a n d  D O E ’s L e a s t - C o s t  E l e c t r i c  U t i l i t y  P l a n n i n g  I n i t i a t i v e  —  a 

m i n i m u m  o f  $ 3 0  m i l l i o n  f o r  3 - y e a r  a u t h o r i z a t i o n ,  a n d  i m p l e m e n t  a 
L e a s t - C o s t  G a s  U t i l i t y  P l a n n i n g  I n i t i a t i v e  —  a m i n i m u m  o f  $ 1 5  

m i l l i o n  f o r  3 - y e a r  a u t h o r i z a t i o n ;

[ N O T E :  E f f i c i e n c y  i n v e s t m e n t s  c o u l d  c u t  i n  h a l f  t h e  n a t i o n ' s  $ 1 7 0  
b i l l i o n  p e r  y e a r  g a s  a n d  e l e c t r i c i t y  b i l l  f o r  b u i l d i n g s ,  b u t  c u r r e n t  
u t i l i t y  r e g u l a t i o n s  m a k e  it u n l i k e l y  t h a t  m o s t  o f  t h e s  s a v i n g s  w i l l  
b e  c a p t u r e d  —  t h e s e  l e a s t - c o s t  i n i t i a t i v e s  a r e  d e s i g n e d  t o  o v e r c o m e  
t h e s e  b a r r i e r s  w i t h  i n n o v a t i v e  c h a n g e s  i n  r e g u l a t i o n s ]

o  R e q u i r e s  D e p t ,  o f  T r a n s p o r t a t i o n  t o  r e v i e w  a n d  r e p o r t  o n  

L e a s t - C o s t  T r a n s p o r t a t i o n  o p t i o n s ,  i n c l u d i n g  m a s s  t r a n s p o r t  
o p t i o n s ,  i n t e g r a t i o n  o f  t r a n s p o r t a t i o n  a n d  l a n d - u s e  p l a n n i n g , a n d  

e x p a n s i o n  o f  u r b a n  w a l k w a y s  a n d  b i k e w a y s ;

o D i r e c t s  F e d e r a l  E n e r g y  R e g u l a t o r y  C o m m i s s i o n  t o  p u r s u e  r i g o r o u s  
L e a s t - c o s t  u t i l i t y  p l a n n i n g  in i n t e r s t a t e  p o w e r  s a l e s ;

o I n c l u d e s  " Q u a l i f y i n g  E f f i c i e n c y "  i n  P U R P A  c o g e n e r a t i o n  a n d  s m a l l  
p o w e r  p r o d u c t i o n  p u r c h a s e s  b y  u t i l i t i e s ,  a s  w e l l  a s  i n  a n y  
" c o m p e t i t i v e  b i d d i n g "  a r r a n g e m e n t s ;

T I T L E  I I I  —  S t a t e  E n e r g y  C o n s e r v a t i o n  P r o g r a m

o P r o v i d e s  3 - y e a r  a u t h o r i z a t i o n  o f  $ 1 5 0  m i l l i o n  f o r  s t a t e  e n e r g y  
c o n s e r v a t i o n  p r o g r a m s ,  a n d  r e q u i r e s  s t a t e s  t o  p r e p a r e  

c o m p r e h e n s i v e  e n e r g y  p l a n s ;

o N e w  W e a t h e r i z a t i o n  R e s e a r c h  p r o g r a m  t o  i n c r e a s e  t h e  e n e r g y  s a v i n g s  
t o  i n v e s t m e n t  r a t i o  b y  5 0 %  in t h e  L o w - I n c c m e  W e a t h e r i z a t i o n  

p r o g r a m ;

o  P r o v i d e s  3 - y e a r  a u t h o r i z a t i o n  f o r  L o w - I n c o m e  W e a t h e r i z a t i o n  
P r o g r a m  o f  $ 1  b i l l i o n  —  $ 2 5 0  m i l l i o n  in F Y 9 0 ,  $ 3 5 0  m i l l i o n  in 

F Y 9 1 ,  a n d  $ 4 0 0  m i l l i o n  i n  F Y 9 2  ( c o m p a r e d  t o  $ 1 6 1 . 4  m i l l i o n  in 

F Y 8 9 );

T I T L E  I V  —  V e h i c l e  E n e r g y  E f f i c i e n c y  I m p r o v e m e n t s
4



o E s t a b l i s h e s  n e w  n a t i o n a l  v e h i c l e  e n e r g y  e f f i c i e n c y  p e r f o r m a n c e
s t a n d a r d s  b a s e d  o n  p e r c e n t a g e  i m p r o v e m e n t s  f o r  e a c h * m a n u f a c t u r e r 'a 
v e h i c l e  f l e e t  —  a n t i c i p a t e d  t o  i n c r e a s e  n e w  l i g h t  c a r  m i l e a g e  to 
4 5  m p g  a n d  n e w  l i g h t  t r u c k s  t o  35 m p g  b y  1 9 9 9 ;

o S t e a d i l y  r a i s e s  f e d e r a l  v e h i c l e  f l e e t  a v e r a g e  f u e l  e c o n o m y ,
r e q u i r i n g  f e d e r a l  f l e e t  t o  a c h i e v e  45 m p g  f o r  l i g h t  c a r s  a n a  25 
m p g  f o r  l i g h t  t r u c k s  b y  1 9 9 9 ;

o S t e a d i l y  r a i s e s  g a s - g u z z l e r  t a x  o n  i n e f f i c i e n t  l i g h t  c a r s  a n d  
t r u c k s  t h r o u g h  1 9 9 9 ;

o P r o v i d e s  t a x  r e b a t e s  to c o n s u m e r s  f o r  p u r c h a s e  o f  f u e l  e f f i c i e n t  
v e h i c l e s  —  r a n g i n g  f r o m  $ 2 5 0  if a t  l e a s t  1 5 %  m o r e  e f f i c i e n t  t h a n  
a v e r a g e  m o d e l  f o r  e a c h  s i z e  c l a s s ,  t o  $ 2 0 0 0  if m o r e  t h a n  7 5 %  
e f f i c i e n t ;

T I T L E  V  —  S o l a r  a n d  R e n e w a b l e  R e n o u n c e s

o 3 - y e a r  a u t h o r i z a t i o n  f o r  R & D  p r o g r a m  o f  a m i n i m u m  o f  $ 3 0 5  m i l l i o n  
—  $ 2 0 0  m i l l i o n  in F Y 9 0 ,  $ 2 6 5  m i l l i o n  in F Y 9 1 ,  a n d  $ 3 4 0  m i l l i o n  in 
F Y 9 2  ( c o m p a r e d  t o  $ 1 1 1 . 6  m i l l i o n  i n  F Y 8 9 ,  b u t  s t i l l  f a r  l e s s  t h a n  
t h e  F Y 7 9  l e v e l  o f  $ 8 5 6 . 9  m i l l i o n ) ;

o R e q u i r e s  D O E  t o  p r e p a r e  r e p o r t  d e t a i l i n g  l o n g - t e r m  R D & D  p r o g r a m  
a n d  p o l i c y  o p t i o n s  t o  a c h i e v e  a d o u b l i n g ,  t r i p l i n g ,  a n d  
q u a d r u p l i n g  o f  n a t i o n a l  r e n e w a b l e  e n e r g y  u s e  b y  2 0 1 5 ;

[ N O T E :  D O E  s t u d i e s  n o t e  t h a t  r e n e w a b l e  r e s o u r c e s  c o n s t i t u t e  o n e  o f  
A m e r i c a ' s  l a r g e s t  e n r r g y  r e s e r v e s  —  o v e r  8 0 , 0 0 0  q u a d s  p e r  y e a r ,  o v e r  
f i v e  t i m e s  A m e r i c a ' s  c o a l  r e s e r v e s  —  a n d  t h a t  8 0  q u a d s  (or 8 0 %  o f  
p r o j e c t e d  e n e r g y  n e e d s  i n  2 0 1 0 )  c o u l d  b e  e c o n o m i c a l l y  e x t r a c t e d  
w i t h i n  2 5  y e a r s  b y  m a i n t a i n i n g  a n  a d e q u a t e  a n d  s t a b l e  f u n d e d  R & D  
e f f o r t .  R & D  h a s  b e e n  c u t  7 5 %  o v e r  t h e  p a s t  3 y e a r s ,  a n d  t h i s  b i l l  
g e t s  t h e  n e e d e d  R & D  b a c k  o n  t r a c k ]

o 3 - y e a r  a u t h o r i z a t i o n  f o r  d i s t r i c t  c o o l i n g  d e m o n s t r a t i o n  ($3 
m i l l i o n ) , a n d  f o r  r e s e a r c h  o n  i n t e g r a t i n g  r e n e w a b l e s  w i t h  f u e l  

c e l l s  ($15 m i l l i o n ) ;

o 3 - y e a r  a u t h o r i z a t i o n  t o  c o n t i n u e  e f f o r t s  o f  t h e  C o m m i t t e e  o n
R e n e w a b l e  E n e r g y ,  C o m m e r c e ,  a n d  T r a d e  ( C O R E C T )  t o  p r o m o t e  e x p o r t  
o f  r e n e w a b l e  t e c h n o l o g i e s  ( $ 6 . 2  m i l l i o n ) ;

o D e m o n s t r a t i o n  o f  b i o m a s s - g a s i f i e d  s t e a m - i n j e c t e d  g a s  t u r b i n e s  
( B i o - S T I G s )  —  ($50 m i l l i o n  a u t h o r i z a t i o n ) ;

[ N O T E :  a d v a n c e d  g a s  t u r b i n e s  f u e l e d  w i t h  b i o m a s s  w a s t e s  a n d  t r e e  
c r o p s  a r e  a n  e x c e l l e n t  w a y  o f  g e n e r a t i n g  e l e c t r i c i t y  w i t h o u t  a d d i n g  

t o  g l o b a l  w a r m i n g ]

T I T L E  V I  —  S o l a r  H v d r o a e n  F u e l s

o 5 - y e a r  a u t h o r i z a t i o n  o f  $ 2 0 0  m i l l i o n  f o r  R & D  o n  p r o d u c t i o n  a n d  u s e  

o f  r e n e w a b l e  e n e r g y - g e n e r a t e d  h y d r o g e n  f u e l s  —  ( $ 2 0  m i l l i o n  i n  
F Y 9 0 ,  $ 3 0  m i l l i o n  in F Y 9 1 ,  $ 4 0  m i l l i o n  in F Y 9 2 ,  $ 5 0  m i l l i o n  i n  

F Y 9 3 , a n d  $ 6 0  m i l l i o n  i n  F Y 9 4 ) ;
5



T I T L E  V I I  —  N a t u r a l  G a s  a n d  C o a l

o 4 - y e a r  a u t h o r i z a t i o n  o f  $ 2 0 0  m i l l i o n  f o r  c o s t - m a t c h i n g  c o m m e r c i a l  
d e m o n s t r a t i o n  o f  a d v a n c e d  g a s  t u r b i n e s  ( I S T I G s ,  C R I S T I G s ,  etc.), 
w i t h  u n i t s  n e t  e x c e e d i n g  113 m e g a w a t t s  e a c h  —  ( $ 5 0  m i l l i o n  f o r  
e a c h  o f  F Y 9 0  t o  F Y 9 3 ) ;

[ N O T E :  t h e  U . S .  h a s  t h e  w o r l d  l e a d  o n  t h i s  t e c h n o l o g y  d e v e l o p m e n t ,  
a n d  it c o u l d  b e  o n e  o f  t h e  n a t i o n ' s  m o s t  c o m p e t i t i v e  e x p o r t s  to 
d e v e l o p i n g  c o u n t r i e s ,  w h e r e  it c a n  a l s o  b e  u s e d  w i t h  r e n e w a b l e  
r e s o u r c e s ]

o 3 - y e a r  a u t h o r i z a t i o n  o f  $ 9 0  m i l l i o n  f o r  d e m o n s t r a t i o n  o f  n a t u r a l  
g a s  f o r  m a s s  t r a n s i t  —  ($30 m i l l i o n  f o r  e a c h  o f  F Y 9 0  to F Y 9 2 ) ;

o 3 - y e a r  a u t h o r i z a t i o n  f o r  r e s e a r c h  o n  p r e v e n t i n g ,  r e d u c i n g ,  
r e c y c l i n g ,  o r  o f f s e t t i n g  C 0 2  e m i s s i o n s  f r o m  c o a l  c o m b u s t i o n ;

T I T L E  V I I I  —  U . S .  F o r e s t  a n d  A g r i c u l t u r e  P o l i c i e s

o R e q u i r e s  r e p o r t  a s s e s s i n g  t h e  e x t e n t  t o  w h i c h  t h e  n a t i o n ' s  l a n d 3  
a r e  b e i n g  r e f o r e s t e d ,  a n  e v a l u a t i o n  o f  i n c r e a s i n g  t h e  r a t e  o f  
r e f o r e s t a t i o n  a n d  a f f o r e s t a t i o n ,  a n d  t h e  i m p a c t  o f  s u c h  m e a s u r e s  
o n  m i t i g a t i n g  t h e  g l o b a l  " g r e e n h o u s e  e f f e c t " ;

o R e q u i r e s  N a t i o n a l  A c a d e m y  o f  S c i e n c e s '  r e p o r t  o n  l i n k a g e s  b e t w e e n  
a g r i c u l t u r a l  p r o d u c t i o n  a n d  g l o b a l  c l i m a t e  c h a n g e ,  a n  a s s e s s m e n t  

o f  p o t e n t i a l  c h a n g e s  t h a t  c o u l d  o c c u r ,  a n d  r e c o m m e n d a t i o n  o f  
s u s t a i n a b l e  m a n a g e m e n t  p r a c t i c e s  t o  m i n i m i z e  d e t r i m e n t a l  i m p a c t s ;

o 5 - y e a r  a u t h o r i z a t i o n  o f  $ 1 0 0  m i l l i o n  f o r  t h e  A g r i c u l t u r e
P r o d u c t i v i t y  R e s e a r c h  P r o g r a m ,  d e s i g n e d  t o  h e l p  f a r m s  f i x  n i t r o g e n  
a n d  c a r b o n  a n d  r e d u c e  d e p e n d e n c e  o n  f o s s i l  f u e l  i n p u t s  —  ($20 
m i l l i o n  f o r  e a c h  o f  F Y 9 0  t o  F Y 9 4 ,  c o m p a r e d  t o  $ 3 . 9  i n  F Y 8 9 )

o 3 - y e a r  a u t h o r i z a t i o n  of $ 3 9  m i l l i o n  f o r  d e v e l o p m e n t  o f  a n
I n t e g r a t e d  F a r m i n g  R D & D  p r o g r a m  d e s i g n e d  t o  p r o m o t e  e c o l o g i c a l l y
s u s t a i n a b l e  p r o d u c t i o n  o f  c o s t - e f f e c t i v e  r e n e w a b l e  f u e l s  a n d  o t h e r  
m u l t i p l e  e c o n o m i c  o u t p u t s  ($13 m i l l i o n  f o r  e a c h  o f  F Y 9 0  t o  F Y 9 2 ) ;

o M a n d a t e s  a c o m p r e h e n s i v e  r e p o r t  o n  R D & D  n e c e s s a r y  t o  e s t a b l i s h  a 

N a t i o n a l  F a r m  E t h a n o l  P r o g r a m  , a n d  a n a l y s i s  o f  i n c e n t i v e s  
n e c e s s a r y  t o  s t i m u l a t e  p r o d u c t i o n  o f  e t h a n o l  f e e d s t o c k s .

o E s t a b l i s h e s  a n  u r b a n  t r e e  p l a n t i n g  p r o g r a m  d e s i g n e d  t o  r e d u c e  t h e
" s u m m e r  h e a t  i s l a n d "  e f f e c t  i n  c o m m u n i t i e s ,  l e a d i n g  t o  r e d u c e d
e n e r g y  c o s t s  a n d  c a r b o n - d i o x i d e  e m i s s i o n s  —  ( $ 1 0 0  m i l l i o n  

a u t h o r i z a t i o n ) ;

T I T L E  I X  —  D e v e l o p m e n t  A s s i s t a n c e

o E s t a b l i s h e s  a B i l a t e r a l  T r o o i c a l  F o r e s t r y  a n d  A g r o f o r e s t r y  P r o g r a m  
t o  s l o w  d e f o r e s t a t i o n ,  ar p r o m o t e  r e f o r e s t a t i o n ,  a f f o r e s t a t i o n ,  

a n d  a g r o f o r e s t r y ;

[ N O T E :  O v e r  t w o  b i l l i o n  a c r e s  o f  t h e  w o r l d ' s  f o r e s t s  h a v e  b e e n



c l e a r e d ,  a n d  a r e  in n e e d  cf r e p l a n n i n g . E a c h  y e a r  a n  a d d i t i o n a l  25 
m i l l i o n  a c r e s  o f  f o r e s t s  a r e  b e i n g  r a z e d  - -  a n  a r e a  t h e  s i z e  o f  
P e n n s y l v a n i a  e a c h  y e a r . R e f o r e s t a t i o n  r a t e s  a r e  p i t i f u l l y  l e w  -- 
o n l y  o n e  t r e e  r e p l a n t e d  f o r  e v e r y  2 0  c u t  d o w n  (39 in A f r i c a ; ]

o E s t a b l i s h e s  M u l t i l a t e r a l  T r o p i c a l  F o r e s t r y  a n d  A g r o f o r e s t r y  
P r o g r a m  t o  a c h i e v e  s i m i l a r  g o a l s ;

[ N O T E ;  D e v e l o p i n g  c o u n t r i e s  a r e  l o s i n g  6 m i l l i o n  h e c t a r e s  o f  c r o p l a n d  
t o  d e s e r t i f i c a t i o n  e a c h  y e a r  -- r o u g h l y  t h e  s a m e  l e v e l  o v e r  t h e  n e x t  
t e n  y e a r s  t h a t  c o u l d  g r o w  t r e e  c r o p s  s u f f i c i e n t  t o  p r o v i d e  t h e  e n e r g y  

n e c e s s a r y  t o  d o u b l e  a g r i c u l t u r e  o u t p u t  in t h e s e  c o u n t r i e s ]

o B a n s  i m p o r t  o f  w o o d  a n d  w o o d  p r o d u c t s  f r o m  c o u n t r i e s  f a i l i n g  to 
i m p l e m e n t  T r o p i c a l  F o r e s t r y  a n d  A g r o f o r e s t r y  P r o g r a m s  d e f i n e d  

a b o v e ;

a E s t a b l i s h e s  a B i l a t e r a l  L e a s t - T o s t  E n e r g y  P r o g r a m  t o  a s s i s t  a i d -  
r e c i p i e n t  c o u n t r i e s  t o  i m p l e m e n t  n a t i o n a l  l e a s t - c o s t  e n e r g y  p l a n s ;

o E s t a b l i s h e s  L e a s t - C o s t  T r a n s p o r t a t i o n  P o l i c i e s  to g u i d e  a i d  a n d  
l o a n s  t o  r e c i p i e n t  c o u n t r i e s ;

o E s t a b l i s h e s  M u l t i l a t e r a l  L e a s t - C o s t  E n e r g y  P r o g r a m  t h a t  e n c o u r a g e s  
a l l  m u l t i - d e v e l o p m e n t  l e n d i n g  i n s t i t u t i o n s  t o  i m p l e m e n t  l e a s t - c o s t  

e n e r g y  p o l i c i e s ;

o P r o m o t e s  d e b t  r e d u c t i o n  f o r  d e v e l o p i n g  c o u n t r i e s  i m p l e m e n t i n g  
e n v i r o n m e n t a l  c o n s e r v a t i o n  m e a s u r e s ;

T I T L E  X —  I n t e r n a t i o n a l  I n i t i a t i v e s

o T o  c o n v e n e  a n  i n t e r n a t i o n a l  m e e t i n g  in t h e  U . S .  t o  e n c o u r a g e  
a d o p t i o n  o f  a b i n d i n g  m u l t i l a t e r a l  g l o b a l  c l i m a t e  p r o t e c t i o n  
c o n v e n t i o n  t o  r e d u c i n g  g l o b a l  c a r b o n  d i o x i d e  e m i s s i o n s  2 2 ° ; b e l o w  
1 9 3 3  l e v e l s  b y  2 0 0 0 ,  a n d  f u r t h e r  r e d u c t i o n s  b e y o n d  2 C 0 0  a s  d e e m e d  
n e c e s s a r y  b y  p e r i o d i c  r e v i e w ;

o A d o p t  a b i n d i n g  m u l t i l a t e r a l  a g r e e m e n t  r e q u i r i n g  r e d u c t i o n s  o f  n e t  
l e s s  t h a n  2 0 %  in e m i s s i o n s  c f  o x i d e s  o f  n i t r o g e n  o v e r  1 9 3 7  l e v e l s  

b y  1 3 9 8 ;

o A d o p t i o n  o f  a d d i t i o n a l  c o n t r o l  m e a s u r e s  r e q u i r i n g  t h e  v i r t u a l
e l i m i n a t i o n  o f  C F C  p r o d u c t i o n  i d e n t i f i e d  in t h e  M o n t r e a l  p r o t o c o l  

w i t h i n  f i v e  t o  s e v e n  y e a r s  o f  e n a c t m e n t  o f  t h i s  A c t ;

o T o  c o n v e n e  a n  i n t e r n a t o n a l  m e e t i n g  i n  t h e  U . S .  to e n c o u r a g e  t h e  
e x c h a n g e  c f  i n f o r m a t i o n  o n  e n e r g y  e f f i c i e n c y  a n d  s o l a r  a n d  

r e n e w a b l e  e n e r g y  r e s o u r c e s  tr.at a r e  e c o l o g i c a l l y  s u s t a i n a b l e ;

T I T L E  X I  —  W o r l d  P o p u l a t i o n  G r o w t h

o 5 - y e a r  a u t h o r i z a t i o n  f o r  f a m i l y  p l a n n i n g  s e r v i c e s  o f  3 2 . 7 3  b i l l i o n  

a n d  a t  l e a s t  3 2 0 0  m i l l i o n  a v a i l a b l e  f o r  t h e  U n i t e d  N a t i o n s  
P o p u l a t i o n  F u n d  —  ( $ 5 0 0  m i l l i o n  in F Y 9 0 ,  $ 5 4 0  m i l l i o n  m  F Y 9 1 ,  

a n d  $ 5 3 0  m i l l i o n  f o r  e a c h  o f  7 Y 9 2  t o  F Y 9 4 ,  c o m p a r e d  t o  S 2 4 2  
m i l l i o n  in F Y 3 3  f o r  i n t e r n a t i o n a l  f a m i l y  p l a n n i n g  s e r v i c e s ) ;
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o I n i t i a t e  a n  i n t e r n a t i o n a l  c o n f e r e n c e  o n  c o p u l a t i o n  to e x a m i n e
p o l i c i e s  n e c e s s a r y  to a c h i e v e  s u s t a i n a b l e  w o r l d  p o p u l a t i o n  l e v e l s ,  
a n d  a d v a n c e  t h e  s c i e n t i f i c  u n d e r s t a n d i n g  o f  t h e  i n t e r r e l a t i o n s h i p  
b e t w e e n  p o p u l a t i o n ,  r e s o u r c e s ,  e n v i r o n m e n t ,  a n d  e c o n o m i c  
d e v e l o p m e n t .

o  E s t a b l i s h  a n a t i o n a l  C o m m i s s i o n  c n  P o p u l a t i o n ,  E n v i r o n m e n t ,  a n d  
N a t u r a l  R e s o u r c e s ,  c o m p r i s e d  o f  t h e  C h a i r m a n  o f  t h e  P r e s i d e n t ' s  
C o u n c i l  o n  E n v i r o n m e n t a l  Q u a l i t y ,  t h e  D i r e c t o r  o f  OTA ,  a n d  3 o t h e r  
P r e s i d e n t a l  a p p o i n t e e s .

o 3 - y e a r  a u t h o r i z a t i o n  o f  $ 4 5  m i l l i o n  f o r  C o n f e r e n c e  a n d  C o m m i s s i o n  
- -  ( $ 1 0  m i l l i o n  in F Y 9 0 ,  $ 1 5  m i l l i o n  i n  F Y 9 1 ,  a n d  $ 2 0  m i l l i o n  in 
F Y 9  2 ) .

T I T L E  X I I  —  R e c y c l a b l e  M a t e r i a l s

o E s t a b l i s h e s  O f f i c e  o f  R e c y c l i n g  R e s e a r c h  a n d  I n f o r m a t i o n  w i t h i n  
t h e  D e p t ,  o f  C o m m e r c e  t o  p r o m o t e  r e c y c l a b l e  m a t e r i a l s  p r o g r a m s ,  
a n d  t o  r e p o r t  o n  t h e  n a t i o n ' s  p r o g r e s s  i n  u s i n g  r e c y c l a b l e  
m a t e r i a l s ;

[ N O T E :  S t u d i e s  s h o w  t h a t  if t h e  U . S .  i n c r e a s e d  i t s  r e c y c l i n g  r a t e  10% 
a b o v e  t h e  p r o j e c t e d  l e v e l  b y  1 9 9 2  a n d  3 0 %  a b o v e  t h e  p r o j e c t e d  l e v e l  
b y  2 0 0 8  t h e  n a t i o n  c o u l d  a c c u m u l a t e  s a v i n g s  o f  $ 3 0  b i l l i o n  a n d  7 
q u a d s  o f  e n e r g y ;

o S t u d y  o f  f e d e r a l ,  s t a t e ,  a n d  l o c a l  g o v e r n m e n t  p o l i c i e s  a n d  
p r a c t i c e s  i n  r e c y c l i n g  g o v e r n m e n t - g e n e r a t e d  w a s t e s ,  a n d  i n  
p r o c u r i n g  r e c y c l a b l e  m a t e r i a l s ,  a n d  r e c o m m e n d  c h a n g e s  in p u b l i c  
p o l i c y  t o  i n c r e a s e  s u c h  e f f o r t s ;

o  P i l o t  p r o j e c t  o n  m u n i c i p a l  w a s t e  a n d  s e w a g e  s l u d g e  c o m p o s t i n g ;

o S t u d y  a n d  s c i e n t i f i c  r e s e a r c h  r e g a r d i n g  d e g r a d a b l e  m a t e r i a l s  a n d  
r e c y c l i n g ,  a n d  i d e n t i f y  p o t e n t i a l  i n c e n t i v e s  f o r  f a c i l i t a t i n g  
_ e v e l o p m e n t  o f  n e w  m a r k e t s  f o r  r e c y c l e d  n o n d e g r a d a b l e  m a t e r i a l s ;

o  B a n  p r o d u c t i o n  o r  s a l e  o f  c e r t a i n  d e s i g n a t e d  n o n r e c y c l a b l e  
c o n s u m e r  g o o d s ;
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P u r p o s e  a n d  S u g g e s t e d  O r g a n i z a t i o n a l  G u i d e l i n e s :

O t h e r  s t a t e s ,  w h i l e  h o p i n g  f o r  n a t i o n a l  d i r e c t i o n ,  h a v e  

b e g u n  t h i s  p r o c e s s  t h e i r  o w n .  A l a s k a ,  w i t h  i t s  h i g h  p e r  

c a p i t a  c o n s u m p t i o n  o f  f o s s i l  f u e l s  a n d  d e p e n d e n c e  u p o n  t h e m  

a n d  o t h e r  n a t u r a l  r e s o u r c e s  f o r  o u r  e c o n o m y ,  n e e d s  t o  a c t .

T h e  G o v e r n o r  w i l l  d e s i g n a t e  a l e a d  p e r s o n  i n  h i s  o f f i c e  t o  

d e v e l o p  a n d  c o o r d i n a t e  a  t a s k  f o r c e  c o m p o s e d  o f  D e p a r t m e n t  

C o m m i s s i o n e r s  (or t h e i r  d e s i g n e e s )  a n d  m e m b e r s  o f  t h e  p u b l i c ,  

i n d u s t r y  a n d  s c i e n t i f i c  f i e l d s .  T h i s  t a s k  f o r c e  w i l l  

e s t a b l i s h  a  b o d y  o f  i n f o r m a t i o n  o n  t h e  i s s u e  a n d  r e c o m m e n d  

s p e c i f i c  a c t i o n s  a s  t o  h o w  t h e  s t a t e  c a n  b e s t  m i t i g a t e  a n d  

p l a n  f o r  t h e  p o t e n t i a l  a f f e c t s  o f  g l o b a l  c l i m a t e  c h a n g e  i n  
A l a s k a .

A  r e p o r t  o n  t h e  t a s k  f o r c e ' s  f i n d i n g s  w i l l  b e  s u b m i t t e d  t o  

t h e  G o v e r n o r  a n d  t h e  L e g i s l a t u r e  b e f o r e  J a n u a r y  1 9 9 1 .  T h e  

r e p o r t  w i l l  i d e n t i f y  s h o r t  a n d  l o n g  t e r m  o p t i o n s  a s  w e l l  a s  

n o - c o s t  o r  l o w - c o s t  s u g g e s t i o n s  f o r  i m m e d i a t e  i m p l e m e n t a t i o n .  

I n  a d d i t i o n  t h e  r e p o r t  m a y  r e c o m m e n d  o t h e r  p o l i c y  c h a n g e s  as 

w e l l  a s  a n y  s p e c i f i c  a m e n d m e n t s  t o  s t a t u t e s  a n d  r e g u l a t i o n s .
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D a t e  o f  C o m m i t t e e  A c t i o n :  r Q  ~
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T h e  R E S O U R C E S  C o m m i t t e e  r e c o m m e n d s  that:

H O U S E  J O I N T  R E S O L U T I O N  NO. 8 [ E X P O R T  O F  A L A S K A  OIL] 
R e l a t i n g  t o  t h e  e x p o r t  o f  A l a s k a  oil.

[ ] t h e  s a g e  t itle
[ ] b e  r e p l a c e d  w i t h _________________________________________________[ ] a t i t l e

[ ] h a v e  a t t a c h e d  a m e n d m e n t ( s )

[ X j  d o  p a s s
[' ] d o  n o t  p a s s
[ ] n o  r e c o m m e n d a t i o n
[ ] i n d i v i d u a l  r e c o m m e n d a t i o n s
[ ] a d d i t i o n a l  r e f e r r a l  t o  t h e  _______  C o m m i t t e e

A D O P T S :  l e t t e r  o f  i n t e n t

ATTACHES NEW FISCAL NOTE(s ) :
f i s c a l  i m p a c t  

[ ^ ]  z e r o  f i s c a l  n o t e  

[ ] z e r o  w i t h  a n a l y s i s

SIGNING BO PASS:

APPROVES PREVIOUS:
[ ] f i s c a l  note(s) p u b l i s h e d :
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A n a l y s i s  of S B 6 0 /  h j r  8

R e m o v a l  o f  t h e  e x p o r t  b a n  o n  A N S  ( A l aska N o r t h  Slope) c r u d e  oil 

w o u l d  h a v e  a s i g n i f i c a n t  i m p a c t  o n  S t a t e  s e v e r a n c e  t a x  a n d  

r o y a l t i e s  t h r o u g h  t h e  e n h a n c e m e n t  of t h e  v a l u e  of o u r  oil r e s o u r c e .  

T h e  i n c r e a s e d  v a l u e  w o u l d  d e r i v e  f r o m  t w o  s o u r c e s :  1, r e d u c t i o n  o f  
t h e  t r a n s p o r t a t i o n  c o s t s  o f  m o v i n g  o u r  oil to  m a r k e t  a n d  2. 
b r i n g i n g  t h e  p r i c e  of A N S  s o l d  on t h e  w e s t  C o a s t  u p  to w o r l d  m a r k e t  

l e v e l s .

It is n o t  c l e a r  w h a t  t h e  e x a c t  t r a n s p o r t  c o s t  s a v i n g s  w o u l d  b e  
s i n c e  t h e  o i l  m i g h t  o r  m i g h t  b e  n o t  e l i g i b l e  t o  b e  m o v e d  in f o r e i g n  
•tankers. It is a l 9 0  n o t  c l e a r  h o w  c l o s e  t o  t h e  w o r l d  m a r k e t  p r i c e  
t h e  W e s t  C o a 9 t  w o u l d  b e  g i v e n  t h e  c o n c e n t r a t i o n  o f  b u y e r s  

(refiners) in t h i s  m a r k e t  a n d  t h e  i n t e g r a t e d  n a t u r e  o f  t h e  W e s t  
C o a s t  A N S  p r o d u c e r / r e f i n e r  n e t w o r k .  In t h e  l o n g  r u n  it is  c l e a r  

h o w e v e r ,  t h a t  c o m p e t i t i v e  f o r c e s  s h o u l d  r a i s e  t h e  p r i c e  o f  A N G  

a b o v e  its c u r r e n t  lev e l .

A t  a m i n i m u m  we a n t i c i p a t e  t h e  S t a t e  c o u l d  r e a l i z e  an a d d i t i o n a l  

$35 m i l l i o n  p e r  y e a r  i n  r e v e n u e  a s s u m i n g  J o n e s  A c t  t a n k e r s  m o v e  t h e  
o i l  t o  t h e  P a c i f i c  R i m  i m p o r t e r s  a n d  a s s u m i n g  t h i s  s a l e  h a s  n o  

e f f e c t  o n  t h e  w e s t  C o a s t  Pr i c e .  A l l o w i n g  t h e  p r i c e  a s s u m p t i o n  on 

t h e  W e s t  C o a s t  t o  a p p r o a c h  p a r i t y  w i t h  t h e  G u l f  C o a s t  p r i c e  a n d  
a l l o w i n g  e x p o r t  in f o r e i g n  t a n k e r s  r a i s e s  a n  a d d i t i o n a l  $150 
m i l l i o n  p e r  y ear.



P . O .  B o x  V

Alaska State Legislature
Representative Mike Davis District 19

Interim  O ffice
J u n e a u ,  A l a s k a  9 9 8 1 1  P .O . B o x  8 1 4 3 5

( 9 0 7 )  4 6 5 - 4 9 3 0 / 4 9 4 1  F a i r b a n k s ,  A l a s k a  9 9 7 0 8

( 9 0 7 )  4 5 6 - 8 1 6 1

T o :  H o u s e  R e s o u r c e s  C o m m i t t e e

F r o m :  R e p .  M i k e  D a v i s  

D a t e :  F e b r u a r y  1 4, 1 9 8 9

R e :  H J R  8? R e l a t i n g  t o  t h e  E x p o r t  o f  N o r t h  s l o p e  O i l

T h e  p a s s a g e  o f  H J R  8 w o u l d  s e n d  a  m e s s a g e  t o  P r e s i d e n t  B u s h  

a n d  t h e  U . S .  C o n g r e s s  t h a t  t h e  p r o h i b i t i o n  o n  t h e  f o r e i g n  

e x p o r t  o f  N o r t h  S l o p e  o i l  s h o u l d  b e  l i f t e d .

A t  a  t i m e  w h e n  t h e  s t a t e  i s  s e e k i n g  t o  i n c r e a s e  r e v e n u e s  

w i t h o u t  a d v e r s e l y  a f f e c t i n g  i n d i v i d u a l s  o r  i n d u s t r y ,  a n d  a t  a  

t i m e  w h e n  t h e  p e t r o l e u m  i n d u s t r y  i s  s u f f e r i n g  f r o m  t h e  

f l u c t u a t i o n s  o f  a n  u n s t a b l e  m a r k e t ,  a l l o w i n g  t h e  f o r e i g n  

e x p o r t  o f  N o r t h  S l o p e  o i l  w o u l d  p r o v i d e  a  s i g n i f i c a n t  d e g r e e  

o f  f i n a n c i a l  r e l i e f .

D u e  t o  t h e  l o w e r  c o s t  o f  s h i p p i n g  A N S  o i l  t o  P a c i f i c  R i m  

m a r k e t s  r a t h e r  t h a n  t o  t h e  G u l f  C o a s t ,  o i l  e x p o r t e d  o v e r s e a s  

w o u l d  h a v e  a  h i g h e r  w e l l h e a d  v a l u e .  T h i s  w o u l d  r e s u l t  i n  

g r e a t e r  i n d u s t r y  p r o f i t s ,  a n  i n c r e a s e d  v a l u e  f o r  t h e  s t a t e ' s  

r o y a l t y  o i l  a n d  l a r g e r  r e v e n u e s  f o r  b o t h  t h e  A l a s k a  a n d  U . S .  

t r e a s u r i e s .

T h e  I n s t i t u t e  o f  S o c i a l  a n d  a n d  E c o n o m i c  R e s e a r c h  a t  t h e  

U n i v e r s i t y  o f  A l a s k a  e s t i m a t e s  t h e  p o t e n t i a l  r e v e n u e s  t o  t h e  

s t a t e  a t  a n y w h e r e  f r o m  $ 3 0  m i l l i o n  t o  $ 1  b i l l i o n  d o l l a r s .

T h e  $ 1  b i l l i o n  d o l l a r s  i n  p o t e n t i a l  f e d e r a l  r e v e n u e s  w o u l d  g o  

a  l o n g  w a y  t o  h e l p i n g  r e d u c e  o u r  n a t i o n ' s  b u d g e t  d e f i c i t  a s  

w e l l  a s  c u t t i n g  s i g n i f i c a n t l y  t h e  U n i t e d  S t a t e ' s  l o p s i d e d  

t r a d e  i m b a l a n c e .

T o d a y ,  a p p r o x i m a t e l y  3 4 0 0  b a r r e l s  o f  s t a t e  r o y a l t y  o i l  a t  C o o k  

I n l e t  i s  b e i n g  e x p o r t e d  t o  T a i w a n .  T h e  r e c e n t l y  a f f i r m e d  F r e e  

T r a d e  A g r e e m e n t  w i t h  C a n a d a  w i l l  a l l o w  f o r  s h i p m e n t s  o f  5 0 , 0 0 0  

b a r r e l s  A N S  o i l  t o  C a n a d a  a n n u a l l y .
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Lift Export Ban on Alaskan Crude
By A l a n  H a v i jb m  

With U.S. oil production declining and 
Import* rising, some legislators In Wash­
ington inre casting about for ways to stimu-

Sc the oil Industry. The beat policy would 
to lift the ban on the export o( Alaskan 

cipde.
TV U.S. could learn from Canada’s ex- 

, ample. In 1983, Ottawa decided to phase 
I out the export restrictions It had Imposed 

In' 1:175. The restrictions, and a decision to 
leave some Alberta oil In (he ground, made 
Canada Increasingly dependent on lm- 
porta-conlrary to the government's goal. 
As the nearby graph Illustrate-,, Canada, 
which was a net crude exporter In the 
early 1970s, became a net Importer In 1975 
and remained one until 1983.

Along with the restrictions, Ottawa 
forced Alberta crudfe to move through a 
subsidized pipeline to Montreal arid from 
there by subsidized tankers to the Mari­
time provinces. "It was Inefficient. The 
best netback for Alberta oil producers was 
to sell In Chicago," admits David Oulton, 
director general of the Oil and Emergency 
Planning Branch of Canada’s Department 
of Energy, Mines and Resources.

To be sure, the turnaround since 1983 
lsrj’t due only to the lifting of the export re- 

I strlcUons. Deregulation and higher prices 
: alAo stimulated the oil Industry and en- 
| cop raged Canadians to use much less 
! crude. Bren so, Canada’s re-emergence as 
I a net oil exporter amazed energy experts, 

who had underestimated the country's abil­
ity to respond to market forces.

Lifting the export ban on Alaskan crude 
won’t make the U.S. a net oil exporter, but 
It could Increase U.S. oil output by up to
500,000 barrels dally In the early 1990s, ac­
cording to a recent study by Arlon Tusslng, 
a Seattle-based energy consultant, and his 
colleague Samuel Van Vactor.

Asia Is the natural market for Alaskan 
crude, but In 1973, I store the state's huge 
Prudhoe Bay field was developed, Con­
gress decided to keep the supplies for the 
domestic market to promote oil self-reli­

ance. Under (he Jones Act of. 1930, only 
hlgh-cort, U.S.-flig tankers can cany 
Alaska crude to Panama, where It U un­
loaded. moved through an 80 mile pipeline, 
and reloaded onto more U-S.flag tankers 
for shipment to Gulf Cosxt refineries.

Mr. Tusslng. also us adjunct professor 
at the University of Alaska, and Mr. Van 
Vactor. formerly a senior economist wllh 
the International En­
ergy Agency, say that 
removal of lire ban 
would likely boost oil 
production by 303,000 
barrels a day In 
Alaska and by 200,000 
barrels a day In Cal­
ifornia, assuming 
world oil prices of 
about 315 a barrel.
The U.S. trade deficit 
would be cut by up to 
$3 billion a year and 
the federal budget 
deficit by up to {1 bil­
lion a year, while 
Alaska would gain 31 
billion a year and 
state and local gov­
ernments In Califor­
nia would get 3500 
million a year.

All this extra wealth would be crtated,' 
they say, because the export ban depresses 
the wellhead value of all crude produced In 
Alaska and California by up to $4 a barrel. 
California's crude prices are hurt because 
Alaska producers flood that market to min­
imize the costly transit through Panama. 
Moreover, Messrs. Tusslng and Van Vec­
tor conclude that the California-crude dis­
counts benefit refiners, not consumers, be­
cause refined products aren't subject to 
trade restrictions and are cksely linked to' 
world prices.

Of course, exports of Alaskan crude 
would force Gulf Coast and Bast Coast re­
finers to Increase Imports of foreign crude,

a prospect that alarms many Americana 
even If there U a net trade benefit. From a 
security perspective, however, the U.S. has 
only exchanged one vulnerability for an­
other. as demonstrated last month when 
a political strike doeed the Panama pipe­
line for two days. Moreover, contracts 
could be worded to allow U.S. oil compa­
nies to divert Alaskaa crude back to the

domestic market If the U.S. faced a supply 
cutoff.

In any event, lifting the ban wouldn’t 
lead to gas lineups, even In a crisis, as 
long as Washington didn't repeat the 1970s 
policy of Imposing price controls and ra­
tioning. The U.S. would pay more for oil 
Imports, but could charge more for ex­
ports. As with Canada, greater domestic 
production would be available before and 
during a crisis.

Removal of the U S. export ban would 
hurt U.S. shipowners and seamen, since 
Alaskan crude could be moved less expen­
sively In foreign tankers. Until now, the 
maritime industry has protected its posi­

tion by asserting tint the export ban has 
Little impact cp U.S. crude production and 
prices, even Itough the marginal coax of 
shipping Alasxan crude to Japan la as tittle 
as 50 cents a barrel, according to Mr. Van 
Vactor, compared wllh $3.50 or more to the 
Gulf Coast. The maritime Industry also 
claims that a U.S.-flagf tanker Beet is 
needed for national emergencies, but Mr. 
Tusslng argues that an otl-supply crisis 
would create a surplus of foreign tanked, 
because higher world prices would reduce 
global oil demand. He says the foreign 
tankers-many of them controlled by U.8. 
companies-could readily be hired to serve 
U.S. interests on a commercial biaia.

Although Alaska favor* lifting the ex­
port ban, Gov. Steve Cowper la reluctant to 
press the issue, fearing It will hurt efforts 
to convince Congress that the Arctic Na­
tional Wildlife Refuge should be opened to 
oil exploration. "People don’t want to sup­
port the development of oil If U Is going to 
be exported to foreign countries," lie 
says.

Nevertheless, the Reagan administra­
tion has managed to put one chink In the 
ban by permitting exports from Alsska’i  
relatively small Cook Inlet oil deposit. At 
second chink Is contained In the proposed 
U.S.-Canada Free Trade Pact, which 
would permit the sale to Canada of 50,000 
barrels of Alaskan crude dally.

Bven though the crude Would first be 
landed In the lower 48 states and would use 
U.S. tankers, a pro-maritime lobby group 
called the Coalition to Keep Alaska Oil op­
poses the exports to Canada. In recent tes­
timony before a congressional subcommit­
tee, coalition spokesman Howard Marlowe 
expressed concern that the opening will set 
a precedent when the export ban comes up 
for review again next year.

Judging from Canada's experience and 
the political volatility In Panama, Con- * 
gress should overlook the coalition's con­
cerns and permit all Alaskan oil to be ex­
ported. The prospect of 500,000 barrels a 
day of additional crude production ought to 
outweigh the Interests of the maritime In­
dustry.
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Crude Question

& OUTLOOK

When Japan's Prime Minister Ya- 
suhlru .'(aJusone visits Washington 
next week. we hope he asks President 
Reagan when the LLS. is going to get 
serious about opening the Japanese 
market to .American products. That's 
right. When is the U.S. going to ailow 
American goods into Japan? ‘

Under the Export Adminusmnon 
Act of 1979, cnae oil from the Nonh 
Slope of Alaska must be sold within 
the United States. Removing this ex­
port ; prohibition would simplify a 
Rube Goldberg system of oil transport 
and reduce the U.S.-Japan made defi­
cit. perhaps by several billion dol­
lars.

Every day, 1.5 million barrels of 
crude flow ihrougn the .Alaska pipe­
line into tankers at the port of VaJdea. 
From there. 500.000 to or.e million bar­
rels are transpor.ed to West Coast re­
fineries, at a cost of about 51.25 per 
barreL Most'of the remainder makes 
an unnecessarily long and expensive 
tnp-'oy tanker to the West Coast of 
Panama, through a pipeline cr the 
Panama Canal to Caribbean -tankers, 
and (hence to the U.S. Gulf Coast, at a 
cost of S4.50-S5.50 a barrel.

Without the export prohibition, one 
would expect much of the Gulf Coast 
oil to be sold to Asian countr.es, espe­
cially Japan, For one thing, transport 
costsncross the Pacific are about 50 
cents a\barreL For another, Japan 
wants to diversify its oil sources, :o 
reduce its heavy dependency cn the 
Persian Gulf. Meanwhile, it would be 
advantageous for Gulf Coast refiners 
to purchase more crude from Mexico 
and Venezuela itranspon costs aoout 
51 per barrel), w h o  incidentally, 
couid 'use the foreign excr.ar.se.

For the U.S., exporting mere :ti to

Asia, importing more frojsi the Car.b- i 
bean, the balance of payments would ! 
be a wash. But made tensions with Ja- i 
pan could be reduced. The U.S. would i 
have more leverage m asking the Jap- ; 
anese not to underwrite Soviet devel­
opment of energy resources in SaJcr.a- ! 
lin. And assuming 500.000 barreis a [ 
day of sales to Japan, at a wellhead , 
pnee of 520. the U.S.-Japan deric:: 
could fall by 53.55 billion.

It Isn't clear that Japanese refiners 
would buy that much, cf course. They 
bave long-term contracts with exismr.g 
suppliers, and their total demand for 
crude has been declining. Meanwhile. 
U.S. oil companies 'will want to recoup 
the Lnvesmr.er.ts they have made-in 
tanker fleets, the 5:CO million Panama 
pipeiine-unaer the assumption that 
the export ban would continue. 3ut 
over time, it will make more logistic 
ana economic sense to send Alaskan 
oil-to the Far .East than to the Gulf.

The export ban 'was originally en­
acted as a result of heavy lobbying by -  
environmentalists wiio opposed the 
Alaska pipeline, and wanted to make 
sure it was built only for reasons of 
national energy independence. 3ut to­
day,the'ban is primarily supported by 
maritime unions. Oil shipped across 
the Pacific would go in foreign bot­
toms: in the U.S. made, under the 
Jones Act, cargoes must be earned in !

■ overmanned U.S.-flagjhips with over- ’ 
paid U.S. seamen.

So pernaps Mr. Nakasone should • 
•ask Mr. Reagan whether bus made ne­
gotiators 'will jawbone the U.S. Con­
gress xid domestic mar.time unions 
is  much is  they press against the 
Jananese government. Li keestr.g the 
Japanese m.arxet ciosec. :ota sices 
are culpioie.



ARLON R. TUSSING & ASSOCIATES. INC.
1001 Fourth Avenue • Suite ‘1730 • Seattle. Washinb'ton 98154 • (206) 447-0321

Com m iss ione r Judy Brady 
S ta te  o f  A laska
D epa rtm en t o f N atu ra l R e sou rce s  
Juneau , A laska  99810

D ea r Com m issioner B rady:

Y ou  m ay be in te rested  in my March 1 tes tim ony  to  the 
House Subcom m ittee on E n e rg y  and P ow e r, requested by 
C ha irm an Ph ilip  R . Sharp , rega rd ing  expo rts o f  A laska  crude 
o i l.  W hile the sub ject is a  t ire d  one, on which I have o fte n  
w ritten  o r spoken in the p a s t, the p resen t s ta tem en t re f le c ts  
insights and developments th a t have p robab ly  no t been put 
on the re c o rd  be fo re .

15 M arch , 1988

V e ry  t ru ly  you rs,

A rlo n  R . Tussing

A ttachm en ts



FREE  TRADE IN CRUDE OIL:
INTERNATIONAL PAYMENTS. FISCAL,

AND NATIONAL-SECURITY IMPLICATIONS

Summary of Prepared Testimony 
Before the U.S. House o f  Representatives 

Subcommittee on Energy and Power 
Commltte on Energy and Commerce

By

ARLON R. TUSSIN6

President, AR TA  Inc.. Sea ttle  
and

Professor of Economics 
Un ivers ity  o f A laska. Anchorage 

I March. 1308

Economic controls Imposed on the oil Industry during the 1970s are now recognized as 

pointless, obsolete or counterproductive. One big hangover remains from the energy policies of 

the Seventies, however —  the virtual ban on exporting crude oil produced In the United States. 

Price controls, entitlements, and allocation, along with multi-billion dollar subsidies for syn­

thetic fuels and other energy megaprojecb, have disappeared, and there are few today who de­

fend them even In retrospect, much less call for bringing them back. Only the oil-export ban, 

which Is focused primarily on Alaska North Slope crude oil, seems to retain any credibility or po­

litical support.

But restrictions on exporting domesUc crude oil create absolutely no benefits for U.S. 

consumers of petroleum products, snd they do absolutely nothing to enhance the security of U.S. 

energy supplies. Instead, they increase U.S. dependence on oil Imports and on OPEC in particular. 

They worsen the U.S. balance of payments, and they worsen the federal budget deficit. And they 

unnecessarily deprive state and local governments In California and Alaska of hundreds of mil­

lions of dollars in revenues.

Alaska and California are the nation's best hope for arresting or slowing the decline in 

domestic crude-oil output. The rising trend of oil production in the two states, which account for 

about 40 percent of the nation's domestic oil supply, already contrasts dramatically with the 

production decline that Is occurring elsewhere In the nation. Known reservoirs In both states 

contain many additional billions of barrels whose development and production depends powerfully 

on their wellhead price. Without restrictions on exports, production In Alaska and California. 1 . ^ — —
would prow even more rapidly and would almost certainly continue growing at leest Into the mid- 

1990s.
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Economic controls Imposed on the oil Industry during the 1970s are now recognized as 

pointless, obsolete or counterproductive. One big hangover remains from the energy policies of 

the S<*venties, however —  the virtual ben on exporting crude oil produced In the United States. 

Price cont'TjIs. entitlements, and allocation, 3lorg with multi-billion dollar subsidies for syn­

thetic fuels and other energy megaprojecb, have disappeared, and there are few today who de­

fend them even In retrospect, much less call for bringing them back. Only the oil-export ban, 

which Is focused primarily on Alaska North Slope crude oil, seems to retain any credibility or po­

litical support.

But restrictions on exporting domestic crude oil create absolutely no benefits for U.S. 

consumers of petroleum products, and they do absolutely nothing to enhance the security of U.S. 

energy supplies. Instead, they Increase U.S. dependence on oil Imports and on OPEC in particular. 

They worsen the U.S. balance of payments, and they worsen the federal budget deficit. And they 

unnecessarily deprive state aod local governments In California and Alaska of hundreds of mil­

lions of dollars In revenues.

Alaska and California art the nation’s best hope for arresUng or slowing the decline in 

domesUc crude-oll output. The rising trend of oil production in the two states, which account for 

about 40 percent of the nation’s domestic oil supply, already contrasts dramatically with the 

production decline that Is occurring elsewhere In the nation. Known reservoirs In both states 

contain many additional billions of barrels whose development wid producUon depends powerfully 

on their wellhead price. Without restricUons on exports, production in Alaska and Californiar~ ——   — — — * -------■ -

would grow even more rapidly aod would almost certainly conUnue growing at least Into the mid-

1990s.
v ------



The hanjrLe&acllngJiocth-Siope.flllJ&orj^S-thaj^llhejd value of all crude olljro- 

duced in Alaska or California by amounts ranging from $1.50 to $4.00 per barrel. Any newly 

developed production in either state suffers the full $4 price penalty, and one effect of the ban Is 

to reduce U.S. oil output by something on the order of half a million barrel’s per day. Exporting 

some of the Alaska oil that new transits Panama to refineries on the U.S. Gulf and East Coasts 

will of course mean that those refineries would substitute oil Imported from somewhere. But a 

dol(3i—foi—dollar exchange of Imports In the East for exports in the West would have no Impact 

one way or another on the natlor's net foreign-exchange balance. To the extent that higher well­

head returns bring forth additional production in Alaska and California, however, Imports will in­

crease less than exports, and the net resujt will be less reliance by both the U.Ŝ and the world 

as a whole on OPEC Imports.

Research I directed at the tfniverslty of Alaska Indicates that, with world oil prices re­

maining at about $15 per barrel, removing the ban would reduce the U.S. balance-of-payments 

deficit by about $3 billion per year. Fiscal benefits, In the form of higjierjeasing and tax rev­

eres from oil production, would be on the order of $1 billion per year apiece, for the federal 

government and the State of Alaska, and about a half billion dollars per year for Slate and local 

governments in California.
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Introduction

I am Aden R. Tussing, and my business addess is Suite 4730, 1001 Fourth Av­
enue, Seattle, Washington 98154. I am president of ARTA Inc., an economic consulting 
firm that specializes in oil and gas, public utilities, natural resources, and public finance. 
I am also adjunct professor of economics at the Institute of Social and Economic Re­
search of the University of Alaska, Anchorage, wtth which I have been affiliated since 
1S65.

My testimony in this hearing concerns exports of crude oil, particularly crude oil 
from the North Slcpe of Alaska in volumes surplus to U.S. West Coast demand. Such 
exports are now vrtually prohibited under terms of the Export Administration Act, and 
severely restricted under the pipeline right-of-way provisions of the Mineral Leasing Act. 
The Free Trade Ayeement with Canada would allow the export to Canada of up to 
50,COO barrels per day of North Slope cd — but only on the ctrious concStion that it first 
be landed in the Lower 48. It is cffficuft to identify just who plans to take advantage of 
this provision, and what its concrete benefits would be, because it still bars the most ob­
vious new trade arrangements, such as dreot deliveries to Coastal refineries in British 
Columbia cr the Maritime provinces. But it is a step in the rî it drectiG'v if only because 
it reflects a weakening of a set of superstitions about Alaska oil which have bady de- 
tort ed U.S. energy policy for almost fifteen years



V/hat Confess should do on thi3 i$c<,e is simply remove ^rsstiictions cn export 
cf U.S. crude oil to Canada, Japan, Korea, cr elsewhere. Doing so would yield la’ge 
fcreigri-exchange, fiscal, and nationahsecurity benefits to the United States, but most of 
those benefits ‘will be forthcoming only if the volume and destination of exports are free to 
be governed by comparative advantages created by transportation and refinery eco­
nomics Thus, I shall not concentrate cn the specific treatment of oil experts to Canada in 
the Free Trade Agreement but go instead to the reasons we now have an cft-expcrt ban 
at all, and what the practical effects of that ban are.

Most of the economic controls that the federal government imposed on the oil in­
dustry dying the 1970s are now recognized as pointless, obsolete or counterproductive. 
Cne big hangover that remains torn the energy pdiries of the Seventies, however, is the 
restriction on exporting crude oil produced in the United States. Price controls, en­
ticements. and allocation, restrictions ore the use of oil and gas as electricarceneration 
fuel, and multi-fciliicn ddiar subsidies for synthetic fuels and olner energy megaprcjocts, 
have disappeared. Almost nobody defends them today oven in retrospect, much iess 
arHs fcr bringing them bade. Only the oil-expert ban, which is focused primarily on pro­
duction from Alaska’s North Slope, seems to retain any credibility or political support.

My own direct association with issues concerning the transport and marketing 
Alaska oil gees back many years. In the late 1960s, an impasse over Native land claims 
in Alaska emerged which, among other effects, prevented the federal government from 
issuing a right-of-way for the trans-A'aska pipeline (TAPS). I was principal author of a 
proposal by the Federal Field Committee for Development Planning in Alaska to resolve 
the claims; later, on behalf of t  late Senator Henry M. Jackson, I helped daft the set­
tlement legation, which was drectfy based on the Federal Field Committee recom­
mendations. In 1971 at the University of Alaska I drected an economic analysis of the 
proposed pipeline fcr the Secretary of the Interior. Later, as chief economist of the Sen­
ate Committee on Interior and Insular Affairs (now the Committee on Energy and Natural 
Resources), I conducted or cSrected much of the research connected with Concessional 
authorization of the TAPS right-of-way grant, dafted majcr sections of the TAPS autho­
rization act and the Senate and Conference committee reports (including language 
dealing with ofl experts), and staffed floor debate on the act fcr Senator Jackson.

In the intervening years, I have continued to monitor and study ctf-market struc­
ture, transportation, pricing and related pubiic-pdicy issues in Alaska, the U.S. West 
Coast, and the Pacific Basin. I have conducted economic research or policy analyses on
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these mafia? fcr virtually atf of the Alaska crvde-oil producers and West Coast oil refin­
ers; fa pipeline and chipping companies; fa various agandes of the U.S. federal 
govern mant. the governments of Canada. Alaska. California, and British Columbia; and 
fa Native Corporations, local governments, and community action <jcups in Alaska.

My remarks in this hearing are based in part cn the backyound I have just sum­
marize, and rely mae specifically on the results of a study I drected in 1387 at the Uni­
versity of AJaska regarding the economic costs and benefits of potential experts of Alaska 
crude cil.1 The study report explaes in detail the past costs of the export ban to the na­
tional tfccnomy, the federal treasay, and the State of Alaska. It includes a field-by-field 
review of crude-oil development and production economics in Alaska, and a category- 
by-catagcry analysis of development and production economics in California (the latter 
based to a large degree on a field-by-field study undertaken by the California Energy 
Commission). The report assesses the likely sensitivity of future production in each field, 
play, a  category of ciklevelcpment project to the price of arudo oH at the wellhead, as 
that price is affected by the cil-expoi ban. The result is a set cl estimates regadny me 
future impact of permitting or prohibiting oil exports on Aiaska and California prodjction, 
net U.S. gH imports and their impact on the balance cf payments, and cn federal, state 
and iccal tax and mineral-leasing revenues, /have stwmiifod * copy o f ths Uni- 
varsity o f Alaska report to tfro Committee fo r induacn in the record os an 
cpponcSx to my testimony, so /  shall oniy sketch its implications hers.

Summary of Findmgs

Restrictions on exporting domestic crude oil create absolutely no benefits fa U.S. 

consumers of petroleum products, and they do absolutely nothing to enhance the secu­
rity of U.S. energy supplies. Instead, they increase U.S. dependence on oil imports and 
on OPEC in particular. They wasen the U.S. intemational-payments deficit, and they 
worsen the federal budget deficit. And they unnecessarily deprive state and local gov­
ernments in California and AJaska of hundreds of millions of dollars in revenues.

5 Report on Alaska Benefits and Costs o f Exporting Alaska North Slope Crude ON by  A r lo n  R. 
Tuss lng , Matthew B e r m a n , Susan R . F ls o n , a d  Sam uel A . Van Vactor. Anchorage: U n iv e r s ity  of 
A laska, Institute of Soc ia l and Econom ic  Research. M ay 1 9 8 7 .



Alaska and California are the nation’s test hope for arresting or stowing the de­
cline in domestic aude-ofi output. The rising trend of oil production in the two states, 
which account fcr about 40 percent of the nation’s domestic cil supply, already contrasts 
dramatically v*ith the production decline that is occumng elsewhere in the nation. 
Kncwn reservoirs in Alaska and California contain many addtionaJ billions of barrels 
whose development and production depends powerfully on their wellhead price. With­
out restrictions on exports, production in Alaska and California would grow even mere 
rapidly and would almost certainly continue growing at least into the mid-1390s.

The ban on exporting North Slope cil depresses the wellhead value of all cnido 
cil produced in Alaska cr Calrfcmia by amounts ranging from $1.50 to $4.00 per barrel. 
Any newlv developed production in either staie suffers the full $4 price penalty, and one 
effect of this depressed price is to reduce U.S. til output by something on the order of 
half a million barrels par day. Exports of domestic -rude til from the West Coast would, 
of course, require Gulf and East Coast refiners to increase their impcrts of foreign til but, 
as I shall explain lawr in this testimony, the net result wouid be less rdianca by both the 
U.S. and the wcrid as a whole cn OPEC imports. With wcrid tii prices at $15 per barrel, 
removing the ban would reduce the U.S. balance-of-payments deficit by about $3 billion 
per year. Fiscal benefits, in the form of higher leasing and tax revenues from til produc­
tion, would be on the order ot $1 billion per year apiece, fcr the federal government and 
the Stale of Alaska, and about a half billion dollars per year for State and local govern­
ments in California.

We could not find any benefit to West Coast consumers from the lower crude-oil 
prices that result from the export ban. Neither exports nor impcrts of petroleum prochjcts 
are subject to the legal restrictions that apply to cru de-til exports, and as a result, West 
Coast oihproduct prices are dosely linked to worid-market levels. Wholesale prices of 
refined products, before taxes, average the same as in other Coastal regions of the 
United States — gasoline and low-sulfur tuef-oil prices tend to be a little higher while 
high-sulfur futi-til prices are lower. The prindpal reason depressed cru de-oil prices can 
coexist with "normal" price levels fcr petroleum products is the fact that crude til pro­
duced in Alaska and California tends on the average to be unusually "heavy" and hî i in 
sulfir content. West Coast demand for petroleum products, on the other hand, tends to 
be concentrated in "lighter" fuels such as motor gasoline and jet fuel, and the low-sulhx 
fuel oils retired under California air-quatity concftions.



Rofir,cries in California and Washington thus tend to process just abort the same 
number of barrels of crude cil as the Pacific regcn consumes in petroleum products. 
But, in order to keep supply and demand in balance with respect to kinds of crude cil and 
predicts, these refineries have to import substantial amounts of low-sulfur crude oil from 
Indonesia and unfinished gasoline from East Asia; in return thay expert large volumes of 
high-sulfur fuel oil into the Pacific Basin. The mismatch between crude-cil supplies and 
product demand is aggravated by the ban on exporting AJaska oil. which prevents the 
needed adjustments from being made in most efficient way, through offsetting exports of 
heavy, high-sulfur West Coast d! and impcrts of light, 'sweet” exudes from Indonesia.

West Coast consumers therefore do not benefit from depressed prices fcr yades 
of crude dl ‘which are, at the margn, unsuitable for meeting the region’s product-demand 
date. While West Coast refinery spreads — the average difference between crude-dl 
prices and petroleum-product prices — are among the highest in the worid, this is largely 
the result of opcjationaJ inefficiencies which result in part from export restrictions. In any 
event, there is iitfe indication that West Coast refineries are getting 'ess than the marks! 
wiil bear fcr their production today, in the face of international competition. As a result, 
there is also iittle reason to suppose they could pass on any increase in wellhead prices 
fcr Alaska cr California crudes that would result from authorizing exports, in the form of 
higher gasoline cr fuef-dl prices. Their refining margins would, instead, be expected to 
shrink in line with the improved operational effidendes that would come from the im­
proved match between refinery feedstocks and product demand.

Criijns of the Export Ban —  Suspicion and Spite

I alluded earlier to my own personal and direct involvement with the Congres­
sional authorization of TAPS, where the export restriction first appeared. That restriction, 
regrettable to say, was never mainly motivated by any thought-out concern for security of 
U.S. dl supplies, but was conceived and given fife largely through suspicion and spite. 
The U.S. Congress voted in 1973 to authorize a federal right-of-way for TAPS, and par­
ticularly to exempt the right-of-way grant from juddaJ review under the National Envi­
ronmental Pdicy Act ("NEPA”), only under great duress and with yeat reluctance.

The TAPS legislation hit the floor of Congress during the Arab dl embargo — a 
time of extreme pubfic suspidon and hostility toward Big Oil. This was, moreover, the era 
of Watergate and the eve of U.S. defeat in Vietnam. Much of the public and much of 
Congress automatically viewed anything offered by either the major dl companies or the
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Nixon Administration with suspicion, if not with a conclusive presumption of impropriety. 
Even in this troubled time, however, the TAPS legation was an especially troubling 
piece of wcrk. In 1973, NEPA was new and very popular with the American people; 
TAPS, ori the other hand, was an exceptionally controversial cause, roflc-cting economic 
as well as environmental concerns, and the riĉ t-cf-way gant would have boon the first 
major fo-dsral acticn to undergo the full course cf review mandated by NEPA.

In the course of reviewing alternative transport proposals fcr Alaska oil under 
NEPA, the Interior Department's own study reports indcated that an overland pipeline 
from the North Slope across Canada to the U.S. Midwest would be superior to the TAPS 
project from the standpoint of national energy supply, national economic benefits and 
environmental impact. The Departments of Defense and State also supported a Trans- 
Canada line ever the TAPS proposal for tanker shipments along the West Coast, on na- 
ticnal-secuity gcunds. (In 1389, it is appropriate to recall that, in 1973, Defense and 
State were pointing out the 'greater vulnerability of a Panama crossing.)

As early as 1972, dedining production in the domestic oil-produdng areas that 
supplied refineries in the Midwest was being blamed for local shortages of diesel fuel 
and heating oil. Midwestern members of Congess overwhelming preferred a pipeline 
fcr AJaska cil that would cross Canada, delivering AJaska oil cfrectiy into their recicn, 
which was projected to suffer a gowing au de-oil defiaency. West Coast members and 
many of their constituents, in contrast, still had a 1968 oiJ-spill disaster near Santa Bar­
bara fresh in mind, and feared the increased risk of coastaJ oil pollution associated with 
the TAPS proposal. It was in such a dimate of controversy that the Ncrth Slope pro­
curing companies and the Nixcn Administration offered the Congess an up-cr-down, 
all-or-nothing choice — right in the midde of the Arab embargo and the frst big OPEC 
price gab: Authorize an unpopular pipeline to a port in Southern Alaska, they chal­
lenged Congess or explain to the nation why you are standing in the way of adding of 
up to 2 million barrels per day of sectre domestic crude supplies. Even in the fao* of 
such pressure, it is worth noting, every Senator from the Upper Midwest, and every Sen­
ator from West of the Rockies except the two from AJaska voted against the NEPA waiver 
on TAPS. The provision carried the Senate only on a 49-49 tie, which was broken by 
Vice President Agnew in his last offidal act as President cf the Senate.

The only recourse many members thought they had, apart from angy rhetoric, 
was to hotble the oil companies in their potential uses of the planned oilpcrt at Valdez, 
through a ban on exports of Alaska oil. At that time, however, such a ban seemed to be a
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largely empty and harmless gesture because the cil companies and the Administration 
were both insisting (mistakenly but sincerely, I conduded in in 1974, after a searching 
inquiry on behalf of the Senate Committee)2 that the entire increment of Alaska pro­
duction would be needed on the U.S. West Coast from the very beginning.

Cf course the maritime unions, shipowners and shipbuilders pushed fcr an export 
ban fcr wholly understandable reasons, but the Congress had (and still has) consistently 
resisted their pleas for legation that would allocate some set share of U.S. cih’mpcrt 
cargoes to domestic tankers. Without the exceptional dimate of suspition and re­
sentment that accompanied the TAPS vote, I doubt whether the Alaska aTexport ban 
would have got any further than dd this 'cargo preference' legislation, which the mar­
itime interests were pushing at the same time.

In 1973, the notion that oil exports would somehow compromise national security 
was part of tho metcric of the moment, but my impresdcn throughout my service on the 
Senate staff during the mid-1970s ’was that the ruling motive behind the export ban was 
seldom anything mere sophisticated or patriotic than spite. Throughout the fifteen years 
in which the prohibition has been in effect, the one justification that I have heard from its 
supporters more frequently than any other (mere, indeed, than ail other justifications to­
gether), is that experts of North Slcpe oil would mean increased profits fcr the Majcrs, 
and especially fcr Scbio (now BP America), which has always been the most popular 
whipping-boy among the Alaska producers.

Some of those who have a narrow but real interest in ‘keeping Alaska oil" out of 
wcrid markets still harp on the tune that exporting Alaska oil would be un-American be­
cause oikompany profits would increase, and espedaDy the profits of the villainous 
“fcreign-owne<f BP group. Advocates of the status quo, ironically inducing the owners 
of the Panama pipeline, thus seem to hope that resentment of foreigners and Eig Oil will 
biind the public and Confess to the fact that the export ban reduces the profitability of 
cru de-oil production across the board — fcr domestic and fcreign-owned companies, for 
Majcrs and independents alike, and in both Alaska and California. They also seem to 
hope that suspition and spite will continue to obscure the fact that the inevitable effect of

2 The Trans-Alaska Pipeline and U.S. West Coast OH Supply, 1977-1982. By  A r lo n  R . Tuss lng  
for Senator H8nry  M . Jackson. Com m ittee  P r in t ,  U .S . Senate Com m ittee on Inter ior  and In s u ­
lar Affairs. W ashington: U .S . Governm ent P r in t in g  O ff ic e , 19 7 4 .

7



present policy is to depress domestic U.S. oil cutput and thus increase cur overall cif- 
import till whilst it reduces federal, state and local tax and fcyaJty receipts.

Another simplistic anti-foreign pitch by supporters of expert restrictions is the 
preposition that Alaska cil should be kept at home because selling it would constitute 
some kind of “reward* to our commercial rivals in East Asia for their unfair trade policies. 
If you will p̂ don me, advocating restrictions cn our exports in order to pjnish Japan, 
Korea, cr Taiwan fcr their economic transgressions against the U.S. is about as silly as 
any public-pciicy argument can get. Whatever grievance we have with these countries 
relates to their reluctance to imped commodties and manufactured goods from the 
United States cn the same scale cn which we admit their goods, and the huge trade sur­
pluses they are accumulating as a result. The least appropriate response to such a 
grievance, therefore, would be fcr us to embargo exports of precisely that ccmmcdty 
which East Asian nations are most dearly ready and willing to buy, and thus aggravate 
both cur oyerall balance-cf-payments deficit and -cur bilateral deficits with these nations.

The cnly real ‘aver the United States can oo by permitting exports would be to 
ourselves. It may be true that Japan, in particular, wants to impcrt oil from AJaska in or­
der to diversify its own sources of supply. ! personally doubt whether this preference is 
powerful enough to have a price tag, but to the extent it really influences the commerdaJ 
behavior of refiners in Japan, it is a preoccupation which is in a t  interest to accommo­
date because it implies that the -Japanese might be willing to pay a premium over wcrid- 
market levels fcr Alaska oil, and thus further improve our international payments 
balance.

Oil Experts and National Security

Despite the major rde that suspidon and spite have played in motivating the ban 
on oil exports, an argument that trades on concern about national security has never­
theless developed a life of its cwn over #ie years, and remains the prindpal public-pdicy 
rationale fcr retaining the anti-expert provisions of the Expert Administration Act and the 
Mineral Leasing Act, and for incorporating further restrictions in the current trade bill. I 
believe that whatever slim plausibility these argjments may have had in the 1970a, they 
have been utterly refuted by what we have learned in the last decade about how wcrid 
crude-oil markets function, about the pcwer of OPEC, and about the limits of OPEC 
power. To put this issue into perspective, it is essential to ask ourselves which are real 
concerns and problems with oil imports and which are imaginary.



Cil imports, and pxticufoiy the prcepect of .jewing cil impcrts from CPEC ccun- 
tries, ere a problem fcr the United States for two reasons, the foreign exchange cost of cil 
impcrts (under normal circumstances), and the potential costs of dHmpcrt dependence 
in the a vent foreign supplies to the U.S. ye orbited, deliberately cr otherwise. C ur first 
and quite legitimate concern about rising oil impcrts is simply their fcreijrexchange 
ccst. The mere cil we import and the higher it? price, the mere foreign exchange we 
must sacrifice to pay fcr that oil. In a period like the present, in which the U.S. runs a 
chronic deficit in its international payments account, cil impcrts mean a larger deficit and, 
whatever harm the deficit inflicts on the economy, an increase in dl exports will, ail other 
things being equal, aggravate that hym.

exporting .some cf the Alaska dl that new transits Panama to refineries on the 
U.S. Guff and cast Coasts means that those refineries must substitute dl imported from 
somewhere else. But a bollar-fcr-dcily exchange of impcrts in the East fcr experts in the 
Wast would have no impact cne way or another on the notion's net foreign-exchange 
brJanca. And, to the extent that higher wsflhcud re'urns bring forth any addticnal pro­
duction in Alaska and California, impcrts will increase fi^than experts, leaving the U.S. 
in an Improved fcdancâ jf-payments posture. Suppose, fcr example, that SCO thousand 
barrels per day of AJaska and California dl were exported to Asia, with a side effect that 
Alaska and California production increased by 200 thousand barrels per day. U.S. dl 
impcrts would have to increase by only 300 thousand barrels per day to offset the ex­
perts; the net gain to the U.S. payments balance would therefore be the equivalent of 
2CO thousand barrels per day. This example is, in my view, conservative: The University 
of Alaska study concluded that, with wcrid dl prices about $15 per barrel, unrestricted 
experts of AJaska dl could reduce net import dependency by as much as half a million 
barrels per day, and the U.S. payments deficit by as much as $3 billion per year.

The second concern about dl impcrts on which defenders of the present di-ex- 
port ban rely, however, concerns the nationai-security threat they profess to soe in any. 
reliance on impcrts, jo ss or net, quits apart from any consideration of fcreign-exchange 
balances. The U.S. is mere exposed in event of some future Middle Eastern di aids, 
they ar jje ( if the we come to depend permanently on higher import levels: to supply re­
fineries East of the Rockies and, as a result, fail to maintain the domestic transport infras- 
tructire needed to move Alaska dl to domestic refineries in the event of some interna­
tional crisis. But one can legtimately question whether the crossing of Panama that is 
effectively required under present law is truly mere reliable than would be some com-
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bir.-jticn of shipments from AJaska to East Asia with shipments from the Caribbean cr 
other foreign sources to the U.S. Gulf Coast. Most fundamentally, however, any hxm the 
United States would suffer frcm a new curtailment of Mideast cil supplies has nothing 
whatever to do -with the sources from which cur refineries were receiving cil before the 
crisis.

Oil is oil; in ether words it is 'fungible', at least within ’wide categories of (jade 
end quality, and globally there are always a number of different, interchangeable, 
sources of dl within each category. CH is not only oil but, once produced, it always flows 
in .the, S ection of rnonev. Experience in both 1973-74 and 1976-79 showed that no 
benefits (either in price cr continuity of supply) attached to any "special relationships" 
various nations thought that they had established with specific OPEC nations prior to the 
interruption of supplies. And the Arab Embargo of 1973-74 failed totaily in its attempt to 
target curtailments of shipments to the U.S., and the U.S. 'was just as unsuccessful in its 
later effcrls to exdude Iranian and then Libyan oil from world oil markets.

Whatever harm to the United States respited from an interruption in experts from 
any country cr regcn, intended of unintended, would thus depend enfrely on the hicher 
prices which can be expected to result from a reduction of global oil supplies. But the 
price of oil could be expected to rise everywhere by about the same amount.fer every oiP 
ccnsuming country in the wcrid, regardless of its degree of import dependency. This im­
pact would, indeed, extend even to net oii-expcrters such as Canada and Great Britain.

Let us disregard, for the moment the effect that Alaska oil experts would have 
have had on West Coast dl production (thus reducing net U.S. oiHmpcrt requirements 
and global reliance on the Midde East) and suppose once mere that Alaska producers 
had been shipping 500 thousand barrels per day to East Asia out of their established 
production, requiring refiners at the U.S. Gulf to import an additional half-million barrels 
per day from the Persian Guff. And suppose that these impcrts were cut off, either as an 
unintended sido-effect of some political cr military upheaval in the reg'on, cr in a delib­
erate attempt by some <joup of producers to influence U.S. fcreign policy. What would 
happen?

If the cutoff were an attempted embargo aimed selectively at the U.S., neither 
supply ncr demand would necessarily be affected on a global basis. There would be 
some added cost as tanker shipments were diverted from their optimum destinations and 
the mismatch between refinery feedstocks and pro&ict slates wcrsened. East Asia



would Ifkely end up udng mere Midda Eastern cil, and the U.S. mere cil frcm Alaska — 
exactiy as occurs nc1* under the present U.S. ■embargo" of cnsda-cil ex­
perts :o Asia.

Eyen i( the interruption of exports frcm the Persian Gulf involved a substantial re­
duction in global dl supply (as occurred in 1973), the chain of averts would not be much 
cSffê ont in kind — unless the U.S. government ones again imposed domestic cihprice 
ccntrcls and an artificial system of rationing at the supplier level and thus frustrated the 
market's natural adjustmerit processes. {! hope and believe that we will not repeat the 
miss*as of 1973-74 and 1978-79, where the federal allocation system created massive 
dislocations, including the notorious gasoline lines.) Those U.S. refiners and any other 
refiners impacted by the Midde Eastern events would immediately seek to replace the 
missing supplies with dl from somewhere else — anywhere else: overland pipeline 
shipments of Middle Eastern oil (Vrhich skirted the Straits of Hormuz) — oil from the North 
Sea, the Caribbean, Africa, Southeast Asia — cr Aiaska. Such attempts by individual 
refiners in the U.S. and elsewhere to find substitute soirees would bid up oil prices from 
ail sources to all cessations by just about the same amount, until they reached a new 
level at which ever; refiner everywhere cculd obtain as much crude oil from somewhere 
as it cculd resell as petroleum products at prices that compensated it for iha hiĉ ier cost 
of crude oil.

The amount of crude oil demanded woridwide would shrink, in other wcrds, just 
enough to bring supply a, id demand into balance at the higher price, as it dd in rapid 
response tc the price ffyup of 1979-60. Such an adaptation would occur even more 
promptly "next time' because of the expan sion In the intervening years of industrial fuel- 
switching capacity and improvements in the operational flexibility of the weriefs re­
fineries. As prices rose, refiners would utilize their mere costly feedstocks mere effi­
ciently, as they cSd between 1980 and 1985, when crude-oil prices were in the range of 
$30 per barrel. Specifically, it would become profitable to ’upgrade" a bigger fraction of 
the total crude-oil barrel into high-vc!ue items such as gasoline and No.2 oil. The price 
rise would, at the same time, induce low-pricrity industrial users to use mere coal, natural 
gas, and other fuels as substitutes fcr the volumes of residual fuel oil being upgraded. 
One likely lesuft would be a geater use of Alaska oil in the U.S. and a ccrrespondng 
reduction in exports, but there would be no need fcr the federal government to csguis. 
dversion of domestic supplies to domestic markets.

I I



If world oil picas, and thus the U.S. ccst of imported cil, roce by an average of 
$10 par barrel as a result of such an interrupticn in Midde Eastern supplies, U.S. expert 
prices could be expected to rise by the same amount. The U.S. would thus be no less 
secure, and suffer no mere increase in the net cost of its oil impcrts under this scenario, 
than would have been the case if there had never been any exports of Alaska oil to East 
Ada. And whatever bensfit v/e had been Qstt'ng from experts the
crisis as a result of enhanced domestic production. IndutSng a nmaiSer nat 
fcff»s»-wcc.*ians« burden from oil imports (which f unreslistiealfy occluded 
from tha foregoing sc-marios), those benefits would continue into and 
through the crisis.

A last justification advanced in defense of the expert ban, based upon specu­
lation about some bind of international cihsuppjy crisis, relates to the supposed need for 
the United States to maintain a ready stcck of domestic-flag tankers fcr use in such an 
emergency. No such "need" exists, because any dl-supp!y curtailment would reduce 
gfcbaJ tanker demand. The U.S.-flag tanker fleet is dwarfed by the tennage of tenkers 
which, though they fly “flags of convenience”, are U.S.-owned cr controlled, cr could In­
stantly be dverted, on a straight commercial basis, to whatever use U.S. interests dc- 
tated. The major impact of any oi!-supp!y emergency would simply be to improve the 
avail ability anu redice the cost of procuring such added foreign-flag shipping capacity.

A Postscript on the U.S.-Canada Free Trade Pact

The notion that security of energy supply somehow depends on keeping one's 
own crude oil at home caught on in the nid-1970s in Canada as it dd in the United 
States. Canada was then both an exporter of crude oil to the United States from the 
Western Provinces, and an importer of foreign crudes by tanker for refineries in Quebec 
and the Maritime provinces. The Canadan government reasoned that this situation 
subjected the nation to an unacceptable dependence on OPEC. It crdered a costly new 
oil pipeline to be built from Sarnia to Montreal in crder to serve refineries there with 
Western crude oil and, in order to fill the line, cut off experts of "light" crude oii to U.S. 
"Northern Tier" pipelines that had historically depended on Canadan supplies. Con­
sumers and refiners in the Pacific Northwest were little affected, because refineries on 
Puget Sound could be readily adapted to run Alaska oil, but continued operation of a 
number of refineries in the Upper Midwest required new pipeline connections, or costly
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conversions dlcwing them to use heavy cntde dl (whose exp rts Canada had nol sus- 
ponded).3

If the Free Trade Agreement did result in the expert of 50,000 barrels per day of 
Alaska dl to Canada, its benefits to the U.S. economy would be very modest. Only those 
producers cr refiners participating in the specific transactions (and royaltŷ  interests in the 
specific production) would benefit, and then cnly to the extent of ihe transport savings on 
those specific volumes. This is because "marginal" barrels — corresponding to any in­
crease in Alaska cr Califcmia crude-oil production — would still have to move by the 
long and costly route across Panama. The overall crude-cil price level on the U.S. West 
Coast v/culd still be a "netback" price, therefore, depressed below worid-msrket levels to 
*i.e extent of those added shipping costs. Fcr this reason, any limit cn export volumes to 
jO.OOO barrels per day or to any level that is less than transpcr i economics would dictate, 
will fail to evoke the Increased production volumes that v/culd result from eliminating the 
bon altogether.

In adhering to the Free Trade Pact, the government of Canada has announced 
\U abandonment of the 1S7Cs-siyie reasoning that once led it to terminate dl exports to 
the United States. Henceforth, Canada agrees to allow comparative economic advan­
tage to determine both the destination of its cil experts and the sources of rls imports. I 
suppose the provision permitting experts of up io 50,000 bamds of Alaska oil tc Canada 
;; ar. attempt on the part of the U.S. negotiators to create an appearance of even-hand- 
sdhess. It is a noble gesture, but not much mere. Canada has, in any event, fully 
gasped the advantage to its own national economy of exporting oil in ttie West, even if 
the consequences indude increased impcrts in the East. The United States should act 
on its own behalf with the same wisdom.

3 "U .S ./Canada Trade and Energy : Le a r n in g  from Past Mistakes". B y  A r lo n  R . Tuss lng  and Sam uel 
A. VanYactor. M ontreal: La Review FORCES. H lv e r  1 9 8 8 .
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