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Energy Use, Carbon Emissions Continue to Rise In New EIA Forecast; 
Industry Restructuring, Co~petitlon Help Lower Electricity Prices ·, 

. Total energy consumption in the United States is expected to ~ by 27 percetlt over- . 
CUlTCnt levels by the year 2020, the Energy Information Administration (BIA) announced today. 
Consumption is expected to be 4 percent higher than last year's estimate by 2015, the latest 
year covered in last year's rei><;>rt. • • • 

EIA' s Annual Energy Outlook 1998 also projects~ higher energy consumption will be.· 
reflected in higher carbon emissions. The stabilization of carbon cniissions and other • . • 

. greenhouse gases is the subject of international negotiations in Kyoto, Japan, from December 1 
to 10, 1997. From 1990 levels, carbon emissions are likely to mcrease··34 percent by 2010, 40 
percent by 20.1 S, and 4S percent by 2020 (Figure 1 ). The number for 2010 is S percent higher 

•.. than forecast last.year. • • • • 
• ' 

The higher projections for both ,energy coDSU!DPtion and carbon emissions. result in part from 
higher projected economic growth and lower electricity prices. Higher demand is projected in 
all sectors; however, increased demand by automobiles and other.modes of travel contributes • 
more than half the increase. The current forecast assumes higher growth in. vehicle-mil~ ••• 
traveled arid slower growth in fuel efficiency for all travel modes. Higher demand in the other 
sectors results from lower electricity prices, ·slower efficiency improvements, more expansion . 
of commercial floorspace early in the projection period, more use of traditional home-heating • 

' technologies, and higher growth, in sbme energy-intensive mdustnes. · • • , • 
• ' . 

Lower energy prices partiaily result from restructuring and competit(qn in the el~city . · 
industry, where a 20-percent decline in average: electricity prices is .expcctc:4 by 2020. A veragc 
electricity prices decline fiom 6.9 cents per kilowatthour in 1996 to 55 cents per kilowatthour ••• 
in 2020 (Figure 2). By2015~ the projected prices are 13 percent lower than forecast i.ti last · · 
year's Annual Energy Outlo_ok (All prices are in real, inflation-adjusted• 1_996 dollars.). •• 

Restructuringis ~ted to .provide continued impetus °ro~ operiltfug· effi~icncy. ini~rov~cnts, • · .• 
lower productio~ costs, and retirement of high-cost plants:· Capital costs for ·generating , 

· equipment are also expected to decline.:In additio~ financial requirements for construction are . 
expected to .change, as,a wider.range of investors entet:the ·competitive market.. 

(MORE) . 
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· ElA • s analysis includes the transition to co~petitive prices in regions (California, New York:. 
and New England) where plans to implement ~ are currently in place. Restructuring 
actions in States without formal plans are omitted, so the projections do not represent the full. 
impact of moving to competitive· pricing. (The-complete Annual Energy Outlook I ~98, to be . 
released next mon~ ana1Y7,CS a fully competitive electricity market.) • 

Ocher forecast highlights 

• 

.. 

• 

• 

• 

The average· minemouth price of coal is projected to decline from $18.50 a ton in 1996 
to $13.27 a ton in 2020. By 2015, the price is expected to be 12 percent lower than BIA 

I 

. . forecast a year ago; contributing to the lower electricity price projections. Recent data. • 
show a greater impact of productivity-on mjning cost~ price than project~ last year. , 
Productivity improvements are also expected to reduce costs for Western surface mines, 
shifting more production to lower-cost Wcstem mines. • 

. Natural gas wellhead prices are projected to be $2.54 per thousand cubic feet in 2020~ . 
. ·up from·$2.24 per thousand cubic feet in 1996. Prices are about 9 percent lµgher in 2015 . • 

• than last year's projection. because of a lower 8s.~ent of the expansion of the • • 
. resource base, higher drilling. costs as· indicated by more recent data, and higher • •. · 
projected demand for natural gas. • • • 

The average, world price·of crude oil is proj~ to rise from $20.48 a barrel in 1996 to 
• $22.32 a barrel in 2020. BIA projections for worldwide oil demand. are higher than in 

last year's forecast because of higher assumed economic growth; however, the 2015 
price is the same in both forecasts because of expanded ·production particularly from 
countries outside the Organii.atiori of Petroleum Exporting Countries (OPEC). • • 

' 

Net oii imports are expected.to provide 66 'percent of oil consumption in 2020, 
compared with 46 percent in 1996, as ~ result of increasing oil consumption and · 
decliiiing domestic ptoductioQ.· Crude oil p,od~tion declines from 6.5 'milljon baaels a . 
day in 1996 to 4.9 million barrels a day in 2020. Although projected oil pro_duction in 
2015 is the same as in last year's forecast, oil consumption-is--higher, leading to net 
petroleum imports ·th.at are 11 percent higher in 2015 than projected a year ago. 

Renewable sources of energy are· expected to pc~etrate energy markets at a.slower pace 
than previously forecast, due to electricity restructuring and increased competition with 
fossil fuel technologies. The assumptions· for increased competition in the electricity 
.industry tend.to favor the l~ital intensiyc technologies over·coa1 an4 .baseload , 
renewabtes: As a result, electricity generation from renewable resources remains ·· •. • 
relatively stable between 1996 and 2020. The slower penetration of renewable energy 
• ~ources contributes to the higher carbon CIDlSSlODS in the CUlTCJlt fo~ast. . ' ' • • 

• (MORE) 
l' t 
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Reference casc·projcctions from the Annual Emrgy Outlook 1998 .and an overview of the 
·results can be~ immediately on EIA's World Wide Web Site (http://www.eia.doe.gov). 
The direct Internet address is: www.eia.doe.gov/oiaf/aco98/earlyrc1.btml..The overview is also 
available from EIA' s press contact. Th~ figwes referenced above may be viewed, together with 
this press release, on EIA's Web Site, or they may be obtained from EIAts im:ss contact • 

The full Annual Energy Oidloolc 1998 will be released-on December 18, 1997. The Outlook .· 
includes cases that anal~ the changes caused by different technology' and productivity 

• :1 assuinptions. Additional cases ass~e higher or lower economic growth rates and higher or 
lower world oil prices than those in the reference case. The fo~ in the Outlook assume that . 
current legislation arid regulations remain in effect • 

: ' ' ., . .. 

. At the time of its release, copies of the Annual Energy Outlook 1998 will be available from the 
U :S. Goveminent Printing Office 2011512-l 800 or through EIA's National Energy lnfonnation 
Center, F<>rrestal Building;Washington, DC 2058S, 202/586-8800. The full Outlook, its • • 
unclerlying assumpµo~ and mc;,rc detailed, regional projections will be available on EIA' s • • 

t(fJ UU4 

Wet, Site by~ 19, 1997. • • , · 

The report described in this press release was prepared by the Energy lnformatio~ 
• Administration, the independent statistical and analytical agency within the U.S. 
• Department of Encr&Y .. The information _contained in the report and the p~ rel~ • 
should be attributed to the Energy lrif onnation Administration and should not be . 
construed as :advocating or-reflecting any policy position of the Department of Energy o~ • • 
any other.organization. • 

• I 

-EIA-

EIA Program·Contact: .Mary J. Hutzler~ 202/586-2222 / / 
ETA Press Contact: Thomas Welc~ 202/~86-11~8 

EIA-97-34 
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• Fig·ure 1. Carbon Emissions fr~m Ener_gy ·use, 
• AEO98 vs. Al:O97, 1-990-2020 (million metric tons) . 
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FigQre 2. Fuel --Price_s,· AEO98 vs. AEO97, 
1~96-2020 (1996 -dolla_rs) 
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Overview 

Key Issues 
i . 

The Annual Energy Oµtlook 1998 ·CAEq9B) is the 
. first AEO with projections to 2020. Key issues for 
the forecast extension are trends in energy efficiency 
improvements, the effects of increasiilg production 
and productivity improvements on energy prices, 
and the reduction in nuclear generating capacity. 

' ' . . 
Projections in AE098 also reflect a greater shift to 
electricity market restructuring. Restructuring is 
addressed through several changes that are assumed 
to occur in the industry, including a · shorter capital 
recovery period for capacity expansion decisions and 

• a revised financial structure that. f P.atures a higher 
CQst of capital as the result of higher competiL.iv:e 
risk. Both • assumptions tend· to favor less capital• 
intensive generation technologies, such aR natural 
gas, over coal or baseload renewable technologies. 

The forecasts include •specific restructuring plans in 

er.onomic growth, the AE098 ·projection of world oil 
d~mand in 2015 is 8 percent higher than the AE097 
projection-:106.2 million barrels per day compared 
with 102.8 million barrels per day. 

Oil production in the Organization of Petroleum 
Exporting Countries (OPEC) continues to expand to 
2020 in the AE098 projections, but OPEC produc• 
tion in 2015 is 7 percent lower than was projected in 
AE097 (Figure 2). Partially . offsetting a lower 
outlook for Persian Gulf production are recent off. 
shore discoveries· in Nigeria and- Algeria and 
capacity expansion in Venezuela. It is assUllled that 
Iraqi oil production will not exceed sanction• 

• npproved levels until after 199R and • then will 
increase to full capacity within a decade. OPEC 
production capl\City expansion in the Persian Gulf is 

. lower. thnn in AE097 because of a more optimistic 
assessment of oii' production potential and techno. 
logical advances in non-OPEC· countries. 

those regions that have annou,nced plana. California, Fii,ure .2. Sourca •01 t.oorld oil _mpply, 1996-:0JO: 
New York, and· New England are auumed to begin ·. AB097 an4 AB098 oompared '- . • • 
competitive pricing in 1998. The provisions of tlie . · • (million bamtb per day) 
California legislation for stranded C08t recovery and 
price caps are incorporated. In New York 1µ1d New . 

. England; stranded cost'· recovery is assumed to · be 
phased out bY 2008. 

• Prices . 

Averaie world crude oil . prices in AE098; are 
project.eel to be similar to those inAE097 (Figure 1), , 

• $21.48 a barrel (all prices are in 1996 d9llar8) in •. 
2015, risini to $Z2.32 a barrel in 2020. Worldwide 

1demand for oil is · expe_cted to reach 116.6 million, 
barrels per day in 2020. Beca~ of higher 8QUID.ed 

F'iifure 1. Pwl prie• prqjeollo,u, 1996-JmlO: 
AE091 and AB098 coJflJHINd (19H dollan). 
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. Higher expectations for non-OPEC oil production in • 
. AE098. ·as compared 'with AE097, maintain world . 

• oil prices. at AE097 levela even with higher world 
• demand. New :fielda in the North Sea •low the 

projected produ~on decline in that area. Production 
• in Central and South America ii:lcreaaee, particularly · 
in' Mesieo~ Brull, Colombia. and Argentina. In the 
oil-producine areas of the Former Soviet . Union,· • 

. current production inCl'e88e8 tbrouih 2020. mostly 
d~e to the development of tbe·Caspian Sea oil fields. , 
Expectationa for oil production bi Canada and in the 
t>ft'ahore areas of Weet Africa are alao higher in • 
_AE098 than tliey were in AE097. 

The average wellhead price of natural gas in AE098 
ill projected to increase to $2.38 per thou.and cubic 

. . . ' 

1 
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feet in 2015 (9 percent higher than the $2.18 in 
AE097), increasing to $2.54 in 2020. Higher price 
projections are the result of a lower assessment of 
the expansion of the oil and gaR Tesource base, high­
er drilling costs as indicated in more recent data, 
and higher projected demand for natural gas·. 

In AE098, the average minomouth price of c_oal iR 
projected to be $13.99 per ton in 2015, l2 percent 
lower than the $15.84 inAE097. Prices are lower in 
AE098 due to analysis of more recent data showing 
a greater impact of productivity on minini costs and 
price, regional analysis of · productivity improve­
ments that reduce cost! for western surface mines, • 
and a higher share for western coal. By 2020, the 
price declines to $13.27 per ton as a result of in­
creasing productivity, a continued shift to lower-cost 
western production, and competitive preRRures on 
labor costs. • 

AE097 represented increased competition in elec­
tricity market8 by incorporating the Federal Energy 
Regulatory Commission actions on.open access, low­
er cost:s for gas-tired technologies, and early retire­
ments of higher cost coal-fired plants. In addition, 
AE098 assumes lower operating and maintenance 
costs as indicated by recent data, lower capital costs 
and improved efficiency for coal- and gas-fired gen:. 
eration technologies, lower general and administra­
tive costs, early retirement of higher .cost nuclear 
units, changes in financial structure, and transition· 
to competitive prices in California, New York, and 
New England (as noted above). Average electricity 
prices decline to tUl cents per kilowatthour in 2020. 
Bect1use of these assumptions and lower coal pricP..S, 
electricity prices are 13 percent lower than in 
AE097-5.6 cents. per kilowttLthour in 2015 in 
AE098, compared to 6:4 cents in AE097. • 

Currently evolving legislative actions that could 
shape the future of the electricity industry are dis­
cussed in the "Legislation and Regulations" section 
of this report. An analysis of the potential impacts 
of competitive pricini nationwide is included in the 
"Issues in Focus" section. 

Consumption 

Total U.S. energy consumption is projected to in­
crease from 94.0 to 118.6 quadrillion British thermal 
units (Btu) betw~u 1996 and 2020. In 2015 the 
AE098 projection is 4.7 quadrillion Btu (4 percent) 

higher than in AE097, reflecting higher projected 
consumption levels in all end-URA Rectors. 

Transportation demand grows at an average annual 
• rat.ti of 1.6 percent through 2020 and is 2.6 quad­
tjllicm Btu (8 percent) highe-r in 2015 compared with 
"AE097. Recent data indicate incre88ed light-duty 
vehicle travel, particularly by the older age grouplil 
and women, and slower growth in efficiency of light­
duty vehicles because of continuing consumer prefer­
ence for improved performance and larger vehicles 
over efficiency. In 2015, motor gasoline demand is 
10 percent (0.9 million barrels per day) higher than 
was projected in AE097. In AE098, jet fuel demand 
is 17 percent higher in 2015, reflecting an ongoing 
trend of more ail' travel, combined with slower sales 
of the more efficient wide-body aircraft. 

~UU1 

In AE098, residential and commercial demand is 
higher than in AE097 by a total of u, quadrillion 
Btu (4 percent) in 2015, partly as the result oflower 
projected electricity prices. In the absence of addi­
tional efficiency standards beyond the new refriger­
ator and room air conditioner standards that were 
issued in 1997, penetration of more efficient tech­
nolog;eR is assumed to occur more siowly than in 
AE097. In the re~idential sector, there ~c nlso more 
mobile homes, a more disaggregated representation 
of end uses, and greater use of the more traditional 
heating technologies (as indicated by recent data), 
all con~buting to higher projected demand in 
AE098. Commercial floorspace increases at a faster 
rate than in AE097 early in the projection period, 
contributing to higher demimd in AE098. Industrial 
sector demand is 2 percent (0.6 quadrillion Btu) 
higher in 2016, with higher expected growth in some 
of the · more energy-intensive industries partially 
offset by more rapid efficiency improvements. 

AE098 incorporates the efficiency standards for new 
energy-using equipment in buildings and for motors 
mandat.ed through 1994 by the National Appliance 
Energy Conservation Act of 1987 and the Energy 
Policy Act of 1992·. Several alternative r.a..cies in 

. • AE098 examine the impacts of technology on the 
projections by assuming the penetration of more 
energy-efficient technologies in the end-ut~e &ectors 
beyond that projected in the reference case and, 
conversely, assuming slower penetration of t.cchnol­
ogy improvements. ·Modifications to residential 
equipme,nt i:itandards are discussed in "Legislation 
and Regulations." 

· 2 Enorsy Inton11ation Administration/ Annual Enera Outlook 1998 
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Natural gas consumption increases by an average of 
L6 percent a year (Figure 3), with inCTeased de­
mand in all sectors . The moat rapid growth is in 
consumption by electricity genera~rs (excluding 
cogenerators), which is projected to increase from 8.0 
to 10.1 quadrillion Btu between 1996 and 2020. 
Total gas consumption in 2015 is 0.5 quadrillion Btu 
(2 percent) higher than inAE097, due to higher pre>- ' 
jected consumption in the residential, commercial, 
and industrial sectors. 

Ftgun 3. Energy conaumptlon by ,,..,, 1970-2020 
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AlthougJi coal-fired generation loses market share 
over the projection period, it accounts for more than 
one-half of electricity generation (excluding cogen­
eration): Total coal consumption increases from 20.9 
to 25.6 quadrillion Btu between 1996 and 2020, an 
average annual rate of 0.9 percent. About 90 percent 
of U.S. coal • conf.lumption is used fur electricity 
generation. Coal consumption is 5 percent (1.2 quad­
rillion Btu) higher thnn inAE097 ;n 2015, due to an 
increase in projected consumption for generation. 

Demand for petroleum product.a is projected to grow 
• by an average of 1.2 percent n year through 2020. In 
2020, 72 percent of petroleum use is in the transpor­
to.tion sector, up from 66 percent in 1996. IncrcBSes 
in light-duty vehicle miles ~aveled more than offset 
the increases in vehicle efficiency throughout .the 
projection period. Continued economic growth also 
increases petroleum use for air and freight travel 
and shipping over the fo~.JU1t • hmjzon. In 201t5, 
total petroleum demand is 7 percent higher than in 
AE097; due. primarily to . higher travel and 11lower 
efficiency improvements in the transportation sector. 

Renewable fuel use increases by an average of 0.5 
percent a year. In 2020, 59 p~ent of the total is for 

Overview 

P.lectricity generation and the rest for dispersed 
heating and cooling, industrial uses, and blending in 
vehicle fuels. In 2015, renewables consumption is 
lower than in AE097 by 0.2 quadrillion Btu (3 
percent) due to lower demand for renewables for 
electricity generation and for industrial sector co­
generation, as indicated by recent data. 

Electricity consumption is projected t.o grow ·by 1.4 
percent 11 .year through 2020. Efficiency gains in the 
use of electricity partially offset the continued trend 
of electriftcation and the penetration of new electric­
ity•using equipment. Compared toAE097, electricity 
demand is higher by 0.2 quadrillion Btu (2 percent) 
in 20115, due to slower efficiency improvements in 
the residential and commercial sectol'8 and a more 
diaaggregated treatment· of residential end ueee. 

Energy Efficiency 

Energy int.ensity, measured as energy use per dollar 
of GDP, has generally declined since 1970, particu-

• larly during periods of rapid increases in energy 
prices (Figure 4). From 1970 to 1986, it declined on 
average by 2.3 percent a year, as the economy shift­
ed to leR!I energy-intensive indU8tries and more effi­
cient technologies. Energy intensity was relatively . 
stable from 1986 to 1996 due to moderate price 
increases and the growth of more energy-intensive 
industries. From 1996 to 2020, intensity is pTojected 
to decline at an average annual rate of 0.9 percent. 

Figure 4. E~ro u•e per capita and per dollar of 
lf1'0•• domestic product, 197Q;JO!O (inda, 1970 • l) 
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Energy use por capita, . which also declined from 
1970 throt-igh the early 19808, rose in the mid-1980s 
as energy prices declined. Per capita energy use is 
expected ·to remain relatively stable through 2020 
nnd below the l:iigh in the ear~y 1970s, as efficiency 
gains offset higher demand for energy services. 

Energy lnfonnatton Adm.iniatratlon/ ADnual Enel'ff' Outlook 1998 3 
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Electricity Generation 

Rlectricity generation from nuclear power declines 
significantly over the projection period (Figure 5). Of • 
the 101 gigawatts of nuclear capacity available in 
1996, 52 gigawatts (65 units) are assumed to be 
retired by 2020, with no ne:w plants constructed by 

• 2020. In AE097, it was assumed that nuclear plants 
would be retired at the end of their 40-year operat­
ing licenses; however, AE098 ass:umes that 24 urtlts 
will be retired as early as 10 years before their 
licenses expire. The early retirement assumptions 
are based on utility announcements and on analysis 
of the ages and operating costs of the units. 

Fi,ure ~. Enern 1eru1ratwn by fuel, 1970-JOJO 
(billion kilo.watthoun) 
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Gene-ration from boLh natural gas anrl coal is 
projected to increase· significantly .through 2020 to 
meet increased demand for electricity and offset the 
declinP. in .nuclear power. With lower coal prices, 
lower capital costs for coal-tired generating tech­
nologies, and higher electri~ty demand, the pro­
jection for coal-tired generation is higher than the 
AE091' projectiqn. Tho share of coal generation de- . 
dines in the AE098 forecast to 2020, because the 
assumptions concerning the restructuring of the 

• electricity industry favor the leas capital-intensive 
gas technologies for new capacity additions. AE098 
also incorporates a more optimistic llSSeBlilment of 
ultimately recoverable no.tural gaa rP.Sources, which 
atfect;a capacity expansion decisions in favor of natu­
ral gas technologies. The natural-gas-fired •hare of 
electricity generation (excluding cogenerators) more 
than triples, from 9 percent to 31 percent, between 
1996 and 2020. • 

Generation from-renewable energy sources remains 
nearly stable between 1996 and 2020. Comp,ared 

with AE097, renewable generation is 2 percent (6 
billion kilowatthoure) lowel' in 2015. Renewables 
penetrate mo:re slowly than they did in AE097 due 
to co~petition with fossil fuel technologies. In 
addition, the shorter assumed capital recovery 
period for new projects weighs against more capital­
intensive projects, such as coal o.nd baselm,d renew- . 
ables. Biomass generation is significantly lower than 
in AE097 because of lower coal prices and reduced 
costs for coal technologies, which compete with bio­
mass. 

In AE098, hydropower, the main renewable source 
of electricity generation, is lower in 2020 than in 
1996, primarily because regulatory actions limit 
capacity at existing sites and no laT"ge new sites are 
available for development. Generation from all other 
renewa:blet\l increases. to 2020, although at slower 
rates than in AE097. 

Pro<l:uctton and Imports 

U.S. crude oil production declines at an average rate 
uf 1.1 percont a year between 1996 and 2020 to a 
projected level of 4.9 million barrels a day. Advances 
in oil exploration and production technologies are 
insufficient to offset declining resources. In 2015, 
projected world oil prices are the same in AE098 as 
those in AE097, and domestic crude oil production 
is also the same at 5.2 million batrels a day. In 
projections of total petroleum production (Figure 6), 
increases in the production of natural gas· plant 
liquids partially offset the decline in crude oil 
production. 

14]009 

Declining production and rising consumption lead to • 
inCT"easing petroleum imports through 2020 (Figure 
,7). The ishare of petroleum consumption met by net 
imports rises from 46·percent in 1996 (measured in 
barrels per day) to 66 percent in 2020. Comparing 
AE097 toAE098, the 2015 eha1'0 increases from 61 
to 63 percent as a result of higher dmand and 
stable production. 

.In AE098, dry natural gas production is projected to 
increase from 19.0 trillion cubic feet in 1996 to 27.4 
trillion cubic feet in 2020, an average Mnual rate of 
1.5 peT'cent, to meet most of the growing demand for 
gas. Net imports of natural gas, primarily from • 
Canado., increase rrom 2.7 to 4.9 trillion cubic feet 

• between 1996 and 2020. It is ·assumed that pipeline 

4 . Enel'lfY Information Admh:al.tratlon/ Allnual EnercY Outlook 1998 
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capacity from Canada and pipeline utilization rates 
increatse to encourage imports of competitively priced 
Canadian gas. Net imports of liquefied natural gas 
incrAase to 0.3 trillion cubic feet in 2020. 

Coal production increases by nn av:erage of 1.1 per­
cent a year, from 1,064 million tons in 1996 to 1,876 
million tons in .2020, with increasing demand for 
domestic use and_ for exports. Exports of Bteam coal 
will primarily serve expanding markets for electrici~ 
ty generation in Asia, although export.a to Europe 
and the Americas also increase. Total metallurgical 
coal export.a are essentially unchanged from 1996 to 
2020. In 2015, coal- production in the AE098 
projections is higher than in AE097 by 58 million 
tons (5 percent) du~ to increased consumption by 
electricity generat.ors, which is oft'Met slightly by a 
reduction in industrial demand. 

Renewable energy production, including hydropower, 
is projected to increaae from 6.9 to 7.7 quadrillion 
Btu between 1996 and 2020, primarily from indus­
tri.111 biomass, along with municipal solid waste, 

Overview 

gP.Othermal, wind, and biomass for electricity gen­
eration. With lower consumption in the industrial 
and generation Rectors, the AE098 projection for 
renewable energy production is 0.2 quadrillion Btu 
(3 perceut) lower in 2015 than in AE097. 

Carbon Emissions 

Carbon emissions from energy use are projected to 
increaRe by 1.2 percent a yeari to 1,956 million 
metric tons in 2020 (Figure 8). Projected emissions 
in 2015 .are 5 percent higher than inAEO97-l,888 
million metric tons compared with 1,799 million 
metric tons-due to higher energy consumption and 
lower penetration of renewables. About one-third of 
the increase from AE097 is attributable to increased 
electricity demand and the resulting increase in con­
sumption of natural gas and coal for generation. In­
creased use of petroleum in the transportation aector 
contributes more than 50 percent of the increased 

• emi&!ions in AE098 compared to AE097. • 

Fi,ure & U.S. carbon em, .. w,.. b, •actor and '"'41, 
1990-!JOJ0 (million naelrlc ton•> 
2,500 • 

2,000 -

l,500-

;_~, 1.000 -

500 • 

T'°';'~~ Commercial 
Ruuu • 

~ ' 
I~ 

:j } Natural ,a. 

The Climate Change Actiun Plan ( CCAP) is R 

collection of 44 actions developed hy the Clinton 
Administration in 1993 to stabilize greenhouse gas 
emissions at 1990 levels in 2000. In 1990, carbon 
emissions from energy use were estimated to be 
about 1,846 million metric tons. AE098 incorporates . 
the impacts of those CCAP provisions· related to 
carbon emissions from energy use, including the 
Climate Challenge and Climate Wise programs, 
which . foster voluntary reductiOilJ!l in emissions by 
Alectric utilities lllld industry; however, projected 
emissi01l8 exceed 1990 levP.ls in 2000 by 17 percent 
and in 2020. by 45 percent. Further discussion of 

• carbon emissions is presonted in the "Issues in 
FoctiM" and "Morket Trends" sections. 

Enel'ff Information Adm.inl.tratfon/ Annual Enera Outl~ok 1998 5 
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Title m· Section ,1605(af of the, ~ergy Folicy Act of.,,. ·: · .• l,ifot-,t,4H~\ .. d~~fkm··sh4]~ ,mmu,~ ~ te 
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• •. numt ·of th# Act iJw ~ th,ough tiw Enagy .: · •. •. ·.mlltdion tndhority. : . • . • . · , . · · .. · · 
.. lnforinaticm ~; i,alf~, bastd on· : .. .. ,The.~ .~ '.in this series,. ~ ai G~ • : 

data tmtUllble to, and obf.aind ·by, tJie·. E,~ In- • • ... ' ~198~1990,waspub~inSepteinberl~.J:his • 
. ftmnati.cm·.~ Rn (ln¥ntmy 'of. th(,... _ • ,.· :· n:port--fue fifth annual rcpo~ ·u 'required l:iy. ~w--:- . 

-~"".'"~~ofmc1,~gafar .• ••• ~~~~Infonnati~~tion's.la~ . • 
each 01~ yar of the basdbre ~ of 1987 . ,· ~tes ~ · emissions .for carbon dioxide. ~e, 

. . through 1990.··The Administrator of ·llte Energy·_ •. • .~ o~e, and othergreenhouse gases. . 
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v_.. lri 1~;-us. ~~ ot ~ :-~ ~~·: •• ~ '. with.the ef£eci.o£ caibondioxid•.~ equai. 
9',· by 3;4 ~t OVtt 1995 ~ons. the hi~.nle of ~ 1 .(~_ ~ts_for.~urinJ Greenhc,use Gases" 01\ 

. inc:rease:in .recent years. Although U.$, em•ons have . • • .pa~ S). The .GWPs for. other .~ouse: gases are 
beerv~g·since 1991, their~ accelera~ in_ • consid~ly bfgher _. (see· ~ in. Cllapter · ~~,' 
1996. ~ guemissims exparuied more rapidly . Ov~ awr:-waghb;d .~0115 ~ by ~3 ,percent . 

. _. than·US~.~~tionin.~996~~theg,owth . _ ~~-1990 ,and 1996 .and ~ 3.4 ~t ~~-
. .of energy c:onsµmption. (up 3.2 percent) exteeded . the • 1995 and 1996. On a GWP-weighted basjs, ·cadxm di- , . r L 

. : • ·growth of the . US. economy (up 2.4 percerit).1 Three • _. :· ~ emissions acc:ount; for 85 percent of US. green-, ~ 
• . ~pal _SC)Ul'CeS ·contributed _to . the gro~ in U.S. : _. . h~·gas ~ (FlgUre ESl). Wlule c:aµ,on diQ~de 

. greenJ:_iou.se gas enusaions: • · . -~ - art; growing, • methaM . and. ni~ ·OXld~ 
•• -· • En~~tio1tinaeasecfmmrapidlyinl~. :· :·. ~~have been roughly·stable. • •• • • • 

tiuln ~ rea:nt ycan, buoyed ·by •ons _economic . •• • • . . . -
.:.-~and unusually ~en! -'VUther. Residential· ._ .. Fig~ ES1 .. u:s. ~~e-Gas Emlc:cions.: 

.·and commert:ial carbon dioxide~ons (i:nclud- · . -· .• • : by Gas.1996 -· • . • .• • · ·• 
' . ing their prora~-share ofelectric"utility emissi.?15) ' . • • • • : • .. . . . . • . ' .; - • • ' ' • • • : . 

•• -~ed by 6.3 ·anct s.;s percent, iapectively. '. · ._ • . . . • : • • ·y _qalon ~ Toms ~ ~qulvalttnt . • • _- . _. · • 

• • ·: -~·"™_.~id ~wth ·of ~tively.low-~.1tbor:u1a~:- ·.-;:·· •. -~~-Re~~ .car~1i' .• ,:· :.·:. . _- .• .. · : .... ·. ·_' ··:_·: _ ·:. -~. 
'.o- ·. ,-- . • ·gas:~um~:w.rudt~talde:d~n:loderatcthc- _.· .••• ·1'."'79:.8 ,(~.3%) . ·-, .· ·.-: . .. . . • : • . • • • ·.-.·· .--: <·, ·. ;, .-. 
. .,· ,·. · growth of/totaJ"catbon dioxide emissions in reoent ·_. . . : •. ·-·.:,/. : •· .. •• • : •. • •• • · . •. :. . • • . 

• , . ' yeatS I&. .'"'capping" high-caibori coal ~ slowed as· _. ::" • . :-: __ '· •. •.. . • .- ' ' . . : . • • .. .. •. .. :., . ·, •• r ".:": : • 

... ,; .• -~~gasp~_incmase<LConseqilently,~c ·: ·'_. .• ·,'•i'.,'. · Hf~-Pr=ris -ands1< • . -· •. · .-' 

.•• '. ' titilities' . .met .~ demand f~r increased electtldty • •. · • -::· .· • . ~4 (Z.•ir.). • •• ·• 
•... • . ~r with ~-firecJ. power g~on.· Electric . . •. . : . 

•-utility-~ dioxide emissions~ by .4.7 ,'.· . ... NI~~ .. -.. :·· • • ... 
. . . . percent. dividecl'.between a 2.4-percent rise resul~ . . , • . . •... -· ~ -• . 32.8 (1.9%) . 

• • .. ' · froadncre~ electricity. sales and a 2.3-pen:ent • :·. • ., • 
• •. incre~_ -resultln. g from the use. of fueJs with- 1-._; • .,.._. , • . • • ~ •• • 

£:-"CJ"- . . , . . . . .= ,n~ t10.1%f_•·, . 

,:,·. 

• .. c:a:roon ccntenL • • • . · · · ·.• · · · . · . . • · · · 
· ·· • • •• · • .. :. -Other Carbon Dlo.xfde . · •.. • • •• 

)'.~ted~i~vf.cxotic~,$uchut\y~ . _. -: '·-: ·.•:_. I;; . .. . ·. 22.1(1_~)- .:. ' · 
. . , fiuor~ (HFCs),_penluorocar\>ans (PFCs), ~ : . . . . ... 
• • • ·s_wfur hexafluoride paced by "increased. ernis.sions . . . . .. ~ eA ~ -docuinented in 1hii r8S)Oft. . '. -• . • ' 

·._ of HFC·l34a; t11e· -~ -~ substitute -for · ·• . · • • -. · ·: ·: _ • · .. · 
c:hlori>fluoroc:arbans (CfCs►.-gtew by~ than 10 ·. • •. • ·.• •. :. . .· • .. · . · .. · • . : • . .. ; . • 
~t ii.t 1996, ~though~ vay low~-. . : 'J'm,~ ~ -~udes $eVem_~tively ~ gases~ • • . 

. . • . . • • · .._ . .. . • : · • · • . • . die . ~ po~ts- carbon .mCIOOXlde, nitrogen . 
, · Table ESl shows trends_. in -~ -of the. principal· · ·oxides, and particu]a~, as· well 8$ CFCs. and hydro- •• 
~ ~I :mmured ln _mllll<Jl\ 'metric tons o( ~ • c:hlomftuoroaubon5":(HCPC$),,~ ·saa have .. 

. _·. gas. In. Table ·-ss:z,, the' ·va1ue shown . £or 4llldl 'g:u ·-is . ••. biguous ~ - OI\. ~ -. which. are·, dif&mt'" to 
· • ·weighted..,.•its"--',J.,.,1 • ~,~ which . ." quan· ~t..·~lriadditi C:CSandHCFC& ·----:~n ·. . ' . ' . IIJ 1§,&VVQ& ~ yv---! ,-........ ,, . . . ;~Y ' on, . 8t'e ,,~y ' 

is" as a. measure of, ~tive. forcing. : This-~ ·; : ·em~~cov~undertheintemati~cliniate . •. . • 
._ _d.eveloped by_ the 4\tergov~tal P~ on Climate _, , •. treaty,_the ~ework Convention 01\ ~ ~ • . • . 

. . 'Change (IPCC), 2 .p~cxs a comparative _ineasure of .- '(See ~ 1, 5, and.._6 for ~~ telated to_ the :,. :· • 
:r;Fw;'lte im~-. of ~t: greenhouse· gases·· ~ gt~ .. · ~ -and emissicns·ofttiese:gases.) . _:"- • • • -': . 
~l.·-.;1:1;,1 . • • · , · · • • · · • • · • · •. . , . 

(~·Y:· 1~ lnlmnation ,.~ ~ ~ Xttiino 1996, DDE!EIA~> cw~ oc.1~ 1997), ~ s anc1 w .•. .. . 
21n~tal Pimcl onCim.atrOiange.~~ 1995: .Tlte ~ef Clittwu"CJtan&c (~dge. UK,~ge Uni~ty • · • • : 

.~1996). ~ .. __:: . •.•• •. • .• . ' • : ., .. ·: •. ,.-.:: -· . • • .. : : . • _,.._. ___ :: .• _· .. .. : ,, _. . · . .. • ·'· .. , .. ,· 
.. . . ' 

• .· ._· ~~~Em~of~~-•n•~-~1996. •. _· .. : 
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•• E.ucutive Summt~t]f -· .·•· .• 

..... . 
·· o· . ,•.. : 

.. . 

P199ti . 

t:.mon ~ .... ·_ .. .... -~ ~ ~-, '5..w~ .. e ,•: s.037.1 :· .t,987.3 ··. 5.059.a ; .s,175.9 • ~,25&1 •• ~ 5,296.9 ... ·f?.484.9 

.Uethn .: .. •. ~; .. ~ ~;. ~ .... ~ ~ .-· .:: • s1l · ·: .·.- s1J; . ··_ .- s1~6 • .s1.7 .'. • .. so.a • :. ·s1~• •. ··: . • · aos ... -. 30.9 .. 
. . . . . ..• : : ·• .• ~ . .. ,. •. ,'. • • , . -, - • • ' 

·. NHrouaOule ..• . ; •••.• ~ ..... _:·:. o.4 •··.·· . ·o.4 · ·. ·.o.s •• ,.·.· o:s ·· •· o.s . .o.s .:··o.s 
~anc1·111nor~ ' .. ·-' . ,,·· . '. .. ·• .. . '. .. ··, • ·' ;. '" 

: , CFC-,1.CFC--12. :~113.; ·~ .. • ': :0.3 ... 0.2, '· ,' 02· ,: .. 0.2 ,· 0.1 . .• , ' :0:1, ·. • .. 0.1 : 
HCFC-22 • · •. ; · •... .• • •. ' -~~-- .• . -.... ·- 0~ 1 .. . . ... • o.:1 · ~_- 0_1 - .t 0.1 · •• • 0.1 . • . . • .• · 0.1· • •. ' . .' 0.1_ · • . 
• HFCs.PFCs.and.SF~ ... ; .. ~·_.. _'.:·.·· .. ;. · .. :· '· . ·• :'.•. ·.: ·.• : -..· ·: • · · • ·~· ·.··:· · • • • • · ·:.: -. . 

Methyl Ch&o(ofo_nn •... : . ~< ~ i •. o:a ... : • . · • ·9.a.- • · 0.2. . . .- : 0.2 • . 
1
0.1 . _: ~ ci1 _> • • • 

criteria Pollutants" ' , .. , ·;:.i'. .. ,, ''· • • . . . .. • ; • 

0.4 

• · 
. • 

carbon· MorioXlde ... • .. : : .· . ~ · : 93.5 • ·e·1.3 88.3 ~ • es., . 89.o e:s.s NA . 
~ttrogenOJUdN .. ........ ~ •• : • .' ' · 21.1 •. . . 20,9 . : . . 20.6 20.7 -21.1 . ·21.S : 19,7 • .. NA • , 

,• N~-.V~ --- -~---~--./ ' :·.-.·21·,1 .. -·-: 21.4 ··<· '. 20,8 ,20~- '• •• -20.S .• .2·1~, : ·20., NA . 
, ,; • , , ; • . . . • • . . • I • • • , , , . ~, • ; • , •• ! ~ • . • •. . . • . "' • • • • . • ..• 

"Less 1h8n !50,000tons of gas. E&tl~~-~.•~~rt190. ~~ 8Ulf\Jrhoxalkloddoembislonsc;ombined totaled 
0.008 million metric. tQns in 1989, ~ '.ta ~M,4 million-~~~ 1~. . • . •. · • . : • ·, . .:... ; ·: • . • •• •.. . . •• -~ 

P"' Pf8limlna,y·data.. NA= not avalable.:< · ... · . -. ,··. · .. · . -' • · · .• · · .. ' · .' ·: ·: -: . • .·, · :". / ' : .: • • · · . · . ·, ••. · 
'· • . . . •• Note: Data~ this.table llRl i:evlNd fron\.the data ~ned ~ U1' 'primous EIA report. ~ ·otG~ ~ in the : ,. 
. .. . U,,itod S~tes ~995, DO~ ~ • oc.:October 1~~ • • . : '· ·: • •. ; • •. < . . · ,.,: .-., . : ·: . . · '.· · " . · . . · . p:\ 
•·· .. · . HaJs::=:.=:..~~~=::::~rrol~~rZ:~v-· 

. t . . . ' . . ' . . . ' ' '• • . . . : • . . . . •' . . . • . . 

. • • • G~ Gas EmJsslonsand.SlnlfS. 1990:1994, E~230.-R,;,9G-005 (Washington, DC, NowirJi>er 1995). pp:·~. Other years . • 
• from ETA' Htimlatec decetibed lri ~~cf this .-po4· ~ poll~:.U.S. Enwonrnental Pmtedlon Agancy;Offioe of IJr 

, Qualily ~ ~ Stahdiirdi..:NalJfx,al Air PollutlJnt En,is8iott Tl'8ne&,. 1900-1995. .ePA-454/R-96-007 ~ Tnangte Parle. . 
: :_· ~. October 1996), 1~:A-1~-- ~-~t~~z~~ • ,· : • ·_ . • •. • .. •.• .. . :.: . . • ·.'·\ . .- • .• •:•·. . . _ • · :.:.· ._ .•• 

. • • I • ; , : .. •• • • • . '1, •. : • ~ .- • •. . . . .• . . .. • : .~ . \ . . . .. : 
... • .... 

· .• Tabie:·es2. : u~.' Eti\~~~: ~ ~~ .~s. Based-~ Global·W~ Potential, 1989-1996 : ., 
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• raisinglivestock.Smallersowcesbdude~ustion~ ·• • •• :coaJ ~ Jm1d~---~ -~ th~ '~ d~ 
• fossi,l fu~, rice cultivation; and ~~ ·p~ • • • • ~ ~ track~ natic:1:nal ~ -Further, .. . 

&tun.at¢ 1996 methane~ are.~~ . .. •.. • .~numberofmem have·m.trodu~ m~capture •• • • 
~in1995~~E$4) • •• _ . ... < .... ·.\· . .. _ .·.. . p~;wluch~~~~~~-~ons. • 

0 
.. 

:· Figure ES4. U.S."Methane-~I~-~ -~~ .•• · •• •• J : ••• • •• • ••• ; •• - •• •• •• , _ ...... - _·:_:=•.·: i, .. ·-: . . ·' . ,_·.·: ., .•• ••. _ _- ,; 

1980-1996 . • • • • : • · .. •• Nitrous Oxide :· . ·.• • · • .• . • • 
·. . . .. . ·. .,~ . . '. . , - . ' . . . . . . .. ' . • ' 

• • 1', ••. . ·:. • • Nitrous~-erq!sskxls ·~~-~ -fflP!'e.:~ 
·ene,gy Use . • .-. . ' • • ·than estimates of methane emission;s, and the uncertain- : • 
. • ' • . . ty. of me' ~tion med\Qds makes it ~ to be . 

90 - • C • JR 
. . 1111570 

· > ."$ • 
. . . gao. "'."·-•--"'---.--~---~~- .. --: .. --·.;_ . ,confident of ~f~_lbe prin~ -~ are 

• ~aste -Maf'.l•oament . • believed ~be"'~ ~ans ~~soils.. . I:. . . • 

. ~50., 
• fflJ . • 

Q · ..,!lo 
C , 

11, . 
030 . 
li 

• • ·-----~ assodateci with £erti1im use;iincl'Ustii.al · • • • • ·ea.us- · • : 
.• . ~. :• ; • ·., siofts, artci ~ons:. from ~ .= ·.fuels. . • • .• • 

· • : • •. • Nitrous oxide • ~ estimated·. at' ·;o.45 • millioµ • 
' • .·, .. . . . .. . .11,1etric tons in 1996; are ~~ ~ since . . 

·1990_ ~8 agrirulturat ~.ions.- (due to ·~uced • .• 
·;20 

... • : . • C . . 

~ ·10 . 
:i. 

• ose of nitrogen. fertilizers) hav~ offset !4owly •increasing ·:. . . 
.. energy•rela~ ·and mdustrlal emissions (Fi~ .'ES.5). ..· . : ' 

•• . 0 ..................... .--........,_,...,.--T-".,...., ................. -.-'"T"-...--.~ 

1Q80 1000 . .'. ; · 1006 •. 

. . . ... . ' . . . : . .• 

Flgu.:e tss ... ~U.S. Nitrou,a .Oddct Emi$$ion3 
. bySotJrce.1~1996 ·. • -· .· •' .... ; .• ,. 

Sou·rce: EIA • estimates. documented . in ~ 3, of, this • 18 . . . . ,. · .. 
report. • .. . • · · · •·. ·.·'. . . •. • - E • .. E"8~ 

• .•. ••• =i;;;:~S~;. J:I :~ .. , __ . .. ·_-:>, .. ~.; .• .,,:,-··1···_r :_;t~--:,._-•. o 
'.'· •.. •.d. u~ from a OMUP of .... ~ ............... ct ·mat.· ~ WI_ "th • • • ~.: . _ :-. 

very high ra~;f. in~&~ • .-:Meanwhile,:- ~ -s· - ,," . • ·. '. • ... ••• .• •. 1ndustry· 
: -~ionsfro~munidpall~4£Ws··l\ppear~·have".been ·. •. f · •, .... • . . • • : ": .••.• ··'.· _·/ ... __ ->: . .- _:· .{'.~_' •• . .- : :· •• :• 

. • :stable, because growth in the ... votume·of 501,kl •. waste "> . ~ 1 .. : .. .. · .... ; ... :·. • .. _. '. ···~ 
& .· : • • :g~ted ,wu o&et by• 'gt'Owip.g vo~ume o(w~ ·' .J 

2 
. . : • •. • ... '· 

~urned for energy recov~ and Uy ~ .recovery. :E ~ :,.' ; •• • 1_. < .:::: / :, :.: . .... . . .. 
of. .t.,ethane at lahdttll sites. . • • ·: • ... .. . : . • • . • : \J • •• I I I • I I • ;" I 

· • .. 1980 •. · 1985· • •. 1990. ·: .... ••• ''1996 . · • 
In the tm, 54veraf .factors haV.e tended u, limit ~ • .' . • • • . • ' 

• .. . · : •reduce,~ted~.~ .' • • • • .. , Soultie:EIA·~ -~ -~ -~ ·4of-this • 
• •, • • .• The •r.l id .·, • • "of, --~- .,~.:.__.:~~1 .. ..i.r 0of ~ , .. • I ; :" • • •• , • :: • ,.:· ' · :. • S • • 

p expansion, -~.1'-&";"'6 ~~~-,- . •' . ' . . : . '.- : . . • • • •• . 
.. paper and garden cu~gs) and·•~.· . . . . , 

• plan~ has. reduced the .-v~ of ~ -~g • •• • · • • • • .. Hat0Carbons'and .. .. : · .. 
into land.tllJs. .. 'Ibe expanskln, of ·~ medlane. . . • • .. . . '• 
ca~. P~ ~.~ enetgy 'and.~•~· ··~1at~:·Co~PC?Uocts .. ·: ~ .. 
control); although much slc,wer, has reduced meth- • ·, lial~. and rela.ted,. compounds·: lrd\_l~e . chloro--· . 

. •. • ~ emissions from existing·sotuces. , • ·. • • • • • fluoroc:aiborw (~), . . , hyd.zoc:hlorofluo~arbot\s 
• • • . Coal mine ~ -~ ·are ~ -by a . (HCFCs);hy~ (Hl;c:s); ~uoiocarbons 

, 'relatively small P.>UP of undergroond coal~ · • ~), and .~ coinpoun4s ·that ·act as ~~ 
.. . , • . While the coal iridustry.-as a wh~ has been m- .. : .pses. Halocaibonsllave ~y uses, but most emissions 

creasing output in recent ~, ~ ~ ~ve • . •. ~ ~ their UM u; ~ ii\· ~Jing e(fuip-
suffered .from ~tudeS. particular.- .to · ~ • ment as solvents~ or.:as blo~.agents and &om :fugi- . 

••• Jocations,~7~~-~pf , •... ~7:~~~·tt:,'::·•.·.•···••.·.•8 
. • . . Jui Cn.rswlnlonnatlon AdmWebatloA'GrmleeSoaeofGrwltiouM-~ln h ·U""-d..._·_~Sl9G .. ·.·: ..... ,. · ••.·. :' 

• •, "• .··.-·.·... •' ..... i. _·;:··:.·:·-•·::' :< ·:.,:.>·. ·.; \ : 
. . -·: 

. :·. :·•,. 
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• • • 0:CS are . ~tly ~g ~ - ~ -, ~use tky .• F1gtn F:S6. U.:S. · Emls~lons: HFC~ PFCa, and · 
✓---....,damage ·the stratospheric ozone layer:·lbe ~g- • • • .. . . •. • •. Sulfur.Hexafluoride, 1980-1996 

. ~ of CFCs· and HCFC.$ are· offset to· some extent • • · • 
• . ·bcca~ they. also de$troy ozone., whkh ls a .~ . •. • .. ·1e • : 

. greenhouse gas. Compaunds·that contain~ chlorine : j~~· . .. ' • .• . 

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

~. (such as }lFCs-and PFCs) do not affect oume; and their • : 1 , · 
. e£lects on climate are therefore easier to ~ • . • .~12 • • • · ~iS-48 : · · . . 

. 1he a,~ble ~~ta sug~esnhat. eniissklns . n{. CF<>.- . . . · .. · l1 o .' : • : ... • '- • • • • : •. 
abou~ 0.2 million 11\ettjc toos in 1990--:-are. dedinmg. . •. • • · • • · • · • •• ~ ' • · · • · · '· : · 
· Estimated. 'HCJ:C ~ans. (ahnost entirely HCFC-2Z : • • u 8 · . _ : • ~ ~,~_ ... > . ~ · · .. , _. ·. · 
.a. popular ""°'"'"'emnt-lor ll"-'"'~ att. •. co,nditioners) have • · -I_ ... •• • Perfl•-... -ns • • '· • 

:_ bect_largelystabL!$ince1993. lhereislittleil'lfonnation · . ,. . ; · , .......... :....... ,. 
•---c,• -- ,.- 8 . ·•••, • , UUl,~IAI . • •• • • • . . / 

. about~ of •new-~ such as HCFC-14:tb .;e . . 4 . \_ • .:.,_;fi ',,:. __ .:,,.-" • ' , . • • • 
and HCFC-~42b,.which are CFC substitutes. ' • • -· ~ . 

•. · HFC ~ were very low~·o:006 oillli~ ~ -2 
• • 

metric tons-1n 1990. Emissioas of HFC-23, a '-~u. ct P _....,....,...,....,...,... .... .,...~._.~...,.....,........-.....-r"' 
.,,l' .. ~ '1980 · • • 1885 . 1980 • • 1996 

I; . 

. of aa:c~22 production; have als()~ roughly stable .. : .. . •. • 
. . ... since 1~. ~ions °! the CFC su~titu~_H;PC·l.34a • ·Source: .EIA ~es ~ed if'I Qlapter 5 of this . · . • · .. 

and HFC-1~ h'll~ nx11 1Nb5tantially m the puf .. ,epott . . , • 
3 years, fron1; a base. total ·ol ~ ~ 0.001. .mi.liion . • •• • . ·,· : • . . . . . .. 
·metric tons~ J990 (Figure ES6). HFC-134a became the· ~~varies with local atmospheric C::Q~ditions~ if .· . 
standard automobile air conditioner refrigerant in 1994, • : . is not. ~Je· to coinpute-their e.ffects -~Y~ • Ai. p~· . 
and· emissions will grow rapl~ as a<:s are repiaiced : • cursois to ~ •smog,"' their emissions ate regulate<;l'. : 

: tht-®~t tM automobile &et. C~ption • of • : .• .. under the Ccan.JJr }4 Tile prinapal ':K>\iJce.of emi:t-' • ·::· .. · . .;;: ··. 
~-152 is growing ~idly, but it has a relatively low . sions of ~teria: pollutarits is the -~ of fossil .. : . ,-

)lob~ wanning poten~f _of 1~~ .. .... : > • • : . . : , ' . .fuels, ~Y in moto~ v~; . . _·: • • .,. • : ; •. -· . .< < ·,: ... 
'-... . '.• . . , . . •' .. . . .. , . : · .. • , • • .. . . : . . .• · .· . . ·• 
,: The princlpal ~antifiabw · source _of -P~. !$ u a .. .'Ac;cording to. ~teG &oal the U.S. &~nznental · ', • 

fugitive emission fro~ aluminum sinelting~ Aluminum · . • Protecticm Agerq, nation.ti.level eirtissiom ol ~ • · . • :-. · 
sm~ting rebounded in 1996,·after 4eclining in _the ~y monoxide 'have been (Jecli,;µng • since the • fate . 19705 . . . 

. • )990s, increasing the estimated emissi01'$ of. ~ . In . . (Figure ES7). · Emissioas of nonmethane vola~e organic • ·: · • • 
• re<:ent years, several P~ have found markets in the · . · •. • • . . • . . • • • . .. .- ~· •. ·-: • • .. . ' .. . •• . 

semiconductor industry, but it has Pl'.'<>'ved diffirolt to . Figure· ES7~ .U.S. Enilc~lonc. cf Soa.ct.d . 
·obtain reliable information about sal~ and coosump- . • . . ~ eoHutantS., 1980-1995 
tion, o_ther_ . than that _the _numbers_ · ate relatively small._ _. • • • • • • .. : 

120 ' •. •. • ... 
Anpther comp0und. includecf in this ~tegmy. is ._ulfw: : .• • ~ --~ ·noxlde • 
hexafluoride, whi.ch is used primarily as an ~ting • 

• gas . in • electrical s~tchgear. The amoun~ used .are • 
~certain but :appear lo be quite &mall (around. 1,boo . 
metric tor\s. pet ~at); however, Sillfur h@xaflu~ has 

.' ~ extremely. high global warming·~ (around • 
. 25,000); and, ~ ev~ small • emissions .have dis-

• p.roportiON.~ ccmsequences. • 
~- • • 

• • ... 1/1 . 

: • • •. • . cr_iteric1 Pollutants 
.. . . _ 

. , : 

. . It ... • 

.,.· . 

• M,• • • • : 
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,· \ •, · .. 
c~po~cb and .nitrogen oxides ~ve been. ~~y ~--.•. · TheIPCC~in';hlding,eiius.sions and seque&-
unchanged in ~t.years. • • • •. .: • • _.. . ' .. · . · tratioo /roaa ~ \R ~_ge5.UU\llf;icfaal inVet\.b:>ne&, , 

• • • • • • : · .. . • . . and U1e u.s. ~Communication" for the.Frame- . 
.. ·. : . . . • wen Convention ·~ · ~ ~ 4: The·.-~ a 

,. · . . • .. however:, -has· elected not" to :include ·cart>on seques- ;, 
l;.:a!nd Use l$SU~ • •. \nlQOP' from ,!o:ces~, -in, ib M~~"' ·est1mate of _u;s._· •• 

• eniis&ions; for the following reuoos:. . .. · . . ' . ·. '.. . : 
Changes in land -~ can also have wge. though diffi.. • : :.- ·. Th:re is ~t ~ h, ~ermin~ tlte. . •. : 

• cult to quantify, effects_ on atinQspheric ·~ttations extent: if any~ ol y~~ ~ in anthro- . • · 
·of greenhOUM gases.·In the United,States, ~ expanslcin pogenic~ i:,f c:ad>on. Changes in ~tion- . · · 
of forest ~d :1M the ~ 6£ ~ -~ --~ . . -al sequestn\tiM ~ can be·,estm,ated ol'lly_ at 5- ·. 
respot\Sil)Je for removing large ainounts of~~- . year ·1nterva1s. .-nw c:unent :~te is an· ~ual .•. 

• the atmosphere. Several~ pf carbon sequestration . average for. the period 1987-19?2; -~ data _will 
• iri U.S. forests suggest that in the .ta~ l980S and early · becom~r available in 1998, covering· the 1992•1997 

1990s, some 111 to 238 milJion..metnc t0N of carbon ..,...,vi • • .. •., I • ' •. • • • 

• was.:sequestered annually, equivalent to .abouf 8 lo ~7 r-.-- • • • ·: ' • :· ' • .'' ·• · • 
~t of US. anthtopogel\ic: carbon~~ How-· • · _ .• The magnitude of.~~ ~te is -~ . 
ever,: considerable uncertainty is USC?¢iated with· this . • :ject to tonsiderable uncertainty: on·several counts . 

.. C$tilllate-particularly ~th. the · ,-m~t .. ol · carbon • The · lArgest sputce· of \lt\Certainty: is.~ amount 9f 
seq_uest@red. _in·forest .soils. ·. • •. ~ ~ annually-in ·forest soih~ . • 
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·DRAFT 
A U.S. Strateay to t:teduce Carl>on Emiuiona: 

• TethnololY Raearcb, Developmeat and Deployment 

A nati<mJ commitment to energy ~logics will ensure that the U.S. can reduce mi stabilize carbon 
~&ions while maintaining a robust and bcalthy ecoormy. Tho U.S. strategy is designed to make this goil a 
·reality through a four part plan: 1) teclmology.research, developmmt and deploymait (R.04D) to develop 
new u:clmologies and increase tbfl use of the best of what is available today; 2) federal ·tax incentives to spur 
teclmology development; ~) statutory and regulatory reform to advance tccbnology 1I1D0Vati01J. and 
dcploymem in rnark«s; and 4) actions to acceleraa.c the use oftbcsetedmologics in &dm-al facilities and 
vehicles. • 

The technology-RD&D clcmmt involves public""1Jlivate partnersbip• and deploymcm initiatives. These 
actions require additional federal technology funding of SSOO milµon in FYI 999 • rising to S 1 billion in 
FY2003. If successful, these actions could help reduce emissioaa by more than 175 MMT by 2010 md ~en 
more in later years. The speciµc actioos ~ summarized below. • 

• Energy Efficient Building Equipment: Use af more cffiacmt oquipmmt w,J) be accelerated through 
expanded "Energy Star" labclin& ac:colcntcd _cquipmont cffic:icmcy standards and oda- means. 
Increased RD&D partnerships will cul costs and develop .rw:w tcclmologics. • 

• • 21• Cenrury Housing: Partnerships with builders, suppliers. in.,urm, state and local aovetillDClltS, 
and federal rcgulatan wiD 1~ to constrocti011 of more cflicimt, attractive and atrmiable housing. 
' . 

• Expanded Partntnhtp for the Next (',en,ratlon Vehtclt (PNGV): llicreaJCd funding of PNGV will 
beUcr ensure.the dcvek,pmcs1t of an 80 mpa mid-size car: by 2005. A PNOV liabt trucb/spcat-utility 
vchicl~ will also be developed. • 

• • • PNGV for Heavy Trucks: A partnecsbip with mginc manufactlircrs will double the~ of 
heavy-<iuty trucks· for civilian and military applications. • 

' ' 

• Advanced Aircraft: Adv-.cd aircraft tcdmologics md air traffic control practices wm produce a 
35o/o reduction in ere,eobousc gases per passc:nger miles traveled by 2020. 

• · lJtofael.r: Acx:elentcd RD&:D on coagy crops, lwve.mng and fuel conversion processes will 
significantly expand use of bianais fuels_ b- automobiles and other vehicles. 

• Combtned ·Heat and Pow,: Accelmted devclopmem df advioc.cd turbines. fuel cells ml othd' 
technologies along with streamlined pennitting and otha' statntory and regulatory reforms will 
greally. accelerate use of higb~y cffifient comb~ beat and~ syaums in_industry. 

• Indrurrte., of the Fu1un: &baDCCd indastry/govemmmt rcsearc;h partnerships in cmrgy intensive 
industries such as c:hanicaJs. at,nnjnnm, forest products md steel will produce technologies that cut 
emissions while improving_productivity. • • • 

• Efji<:ient Mo1ors and Production Systems: Accelerated use of market-ready clettric motor systems, 
steam systems and compressed air storage will improve efflci~. cut emissions and boost 
productivity across indbsby. 

. ' ' 

• Renewable Energy Jrl)&:D: Expanded rescmh partnerships in key· reoewablc technologies such as 
wind, photovoltaics, geothermal, biomass !IIJd hydropowcr will accelerate r.ost reductions and 



DRAFT 
performance improvcmmts. Coordinated demonstrations and other dq,Joymc:nt acti<m will ~ the 
foundation for the 7Mdespread use of thc9e ziei'o.carl>c:m tcdmologics. • 

• Advanced j. ouil Energy RD&:D: .A.cceltntcd RD&D will enable~ of coal and natural gas in 
highly efficient, low-emissions power plants. 

• Carbon Seq~estratton Technology R.D&D: Research, developmcot. md demonstraticm of advanced 
sequestration teclinologies that could enable the continued use of high~ fuels sucli as coal. 

• Advanced Nucledr Power R&D: Research m,f devclopmeat of a prolifcration•rcsiatant. low wutc 
reactor will allow~ nuclear power to be a option for the future. 

• Basic ~rgy Res,arch: Rc8earc& in materials, chemicaJs, biotechnology. geophysics. advanced 
ccmputation. mvironmental arid ecolo,tcal scimc:cs will ~liah the 8Ciartific fouodmion f.or 
miolulionmy advances .in ted:tnology necessary ~°' substam:ial c:missi<m reductions in the l?O& tam. 
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Federal Government Energy Management 

Overview ot Federal Energy Use 

The Federal Oovemmcnt is the single laqest 

energy oonsumer in the Nation with a widcly 

~ pe.uem of caisumption in 

approximately 500,000 bulldinp with OVCC 3 

billioo square feet of tlO<V lp80C. E.oecgy is 

also uaed to support vehicle mobility and 

industrial opemtiou. In total. thia ~ 

2 peroent of all enecay used hi the ~ted 

..... 1 
,..,.. .... ~ 1•1rft1Ud11• 

DRAFT 

States. The cost of this enet&Y was jull under $8.0 billioo In FY 1995, with $3.6 billion spent in bulldinp IDd 

facilities. $3.4 billioo foe veblclcs and equipment, and $0.9 biilioo tor eneray-inlmsive industrial opentioos. Figure 1 

&bows a 19.6% rcductioo in ownll eowmrnent eoetgy use siDc:e PY 1990. 

Prtndpal Federal Energy Management Goals 

Federal legislation and C,tccutlve orders set the following goals for en«gy use: 

• ~ rmagy use in buildings by 30 perceot pa gross square foot by the year 2005, compared to a 1985 
basehne, 

• Redooe Pcderal industrial cnagy use by 20 pcrccat by the year 2000, colIJl)md to 1990. 

• Install in Fcd«al buildinp all oost-effective enexgy and water comervatioo meuures with payback periods ofle~ 

1 



DRAFT 
than 10 years. 

• Significantly inacue the use o~ !Olar and other renewable~ sources. 
• Exvand the use of iDDovatlve fioaodn& IOd contractual rnedrmiams such • utility mndve proanms and mr:r~ 

saVIDgl performaoce <Xllltracta. 

• Provide informati00 to state and local aovemmcnts and the public <JD beneficial eaa-gy management proccsaea 

2 



In FY 1995, the Goverorocut 

~ energy coosumptioo in 

buildings and facilities by 14.2 

pcromt pet grou square fool 

rclatlve to FY 1985. The 

Govanment's ammal pcrfoonance 

toward its eoergy rcdudioo goals is 

iDu.stralcd in R&\)IC 2. 'Ibis perlocmaoce 
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from FY 1990 to FY 1995, reducdoos in Federal aiagy OODSUIDption avoided emissions of 5.2 millloo metric toos of 

carnoo into the atmosph«e. Fi&ure 3 lllu.,u,aaea this UCDd for those yeara. Wbm. compared to FY 1985, cumuJative 

avoidance of carbon emwions total 13.0 million metric tons. 
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Federal Energy Managemeot ·CoordfnatJon Efforts 

The Fcdcra1 ageaclcs me each tcSpOOSible for JDalll&ClDellt of the magy ~ in their own buDdinp and opentiooa. 

Directioo. and coordinalion of thia effort acro&S all 11&CQCies is assignrd to 1be ~ of&1crgy•1 Pcdcral &etaY 

Mana&cmmt Procram (FEMP) IIDd two inmr-agency coordinating bodks; the EDclJy Policy Committee DI the 

. Enagy Manaacmmt Task Ftx-ce. 

FEMP'S misaioo is to~ the use of energy and the cost of aovm>rnent by advacing en«&Y efficiency, Wat.a 

comervation, and the use of sol~ and other rmewable energy source&. FBMP acaxnplilbr.a its mission by lewngin& 

both~ and prlwte SCd0r resourcca to provide fiumcial and teclmica1 assfstmo, to odw:r PederaJ ageades, 

colleding l'JoW!rJlrneot•wide eneray ocmumpdon and 00$l data and reportiDa on the Oovemmmt'a propess in 

medin& ~ reduction goals. 

Tbc Eneti)' Policy Committee (establiahed by the Department of &la:gy Orpmzatioo Ad.) ii compriled of apcy 

principal enctgy coos«vation offloen desian,ated at the Auistant Secretary or Alslataot Administramc level The 

Committee meets periodically to provide policy guidance to lhc Eneray Mamgemcnt Task Force. The Tuk Foroe 

(~shed by the Fedeql Energy Management ImprovctDCDt Ao.) provides ttxtnural advise to the Eottgy Policy 

Commiuee. It establlsbe& working groups to resolve specific recl1oical or programmatic issues, develops new 

initiatives for Fedcn1 implementation, and addresses legislative ~ and other topica to impovc energy 

manaaemmt-

4 



DRAFT 
Ageacy Implementation 

Each agency implements its own W1ique eoer&Y manqcment plan to achieve the above energy goals. These plans 

perally contain the following by elements. 

Project Financtng--Reduced coogresstona1 appropriations fcx- enet&Y eflicieocy at Fedc:la1 facilities (Sec tab.le) 

neces.,itaees the increased use of private 1CCtor capital to 6nanoe efficimcy and n:ncwable mqy p-ojeds. 

Agexy FY95 FYH FY9'1 FY98ea. 

Departmmt of De.fmae 190 79 51 15 

Oencral Services Admin1stradoo 13 7 20 0 

Dq,m:tment of&crJy 2S 0 0 0 

The use of imvatc capital and expertise allow& Federal facilities to acmmpllsh mecgy and cost saving projeocs at 

minimal up front cost When tbeae projectl are completed. the govemmait and the JXivate scctm' fhm share the 

eoer&Y aod cost savings. When the privale seaoc firm is fully repaid from their share of the dell'YS:M eavings, all the 

remaining savings acaue to the govemmmt. Aamcie.l have iaaued sevaal IDll1I coatracts using these altem.atlve 

1lnancing methods. Large tcgiooal conttacu recently put in place by DOE aDd DOD simplify the procurement 

~ for me agencies and the eMZIY service companies and are speedina the inlroduction of energy projects aod 

coat savings It Pedcral facilities. 

Ttchnlcal &sisranc~MP as&StS other agencies as they identify and implanent cost~ffcctive metJY eflidency, 

renewable energy, and water conseivatioo projects. Components of teclmical assistance include transforming the 
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procurem.mt procesa to inaxporate energy efficimcy, pre~ and audit activities that lead to p-oject 

development, desiifl mist.an~ for new coostroction, training for Fedctal eneray managers, and new technology 

• demoostratioos. 

Plan,wig, R~pontng, and Evaluation-Implcmmtine Congressional and Executive Branch enet'I)' policy requites a 

evaluation of programs and overall agency pcrfonnaoce in energy aod cost savinp and emisaioo., reduction. In 

addition, communications and outteach cffods help transfer Federal meray mana,ement successes to other agencies 

as well as state and local governments. 

Agency Energy Management-The Jina1 respoosibllity for the day..f.0-day sagy effidency operation of federal 

facilitiea, is the reapomibility of lhe tr.ns of thousands of Fedcnl cnetl)' DUlla,cn across the oountry and around the 

w<nl Uldmately, thdr ac:dona deliver the merJY and cost savtnp at the Fcdenl sites. Bach Agmcy needs to 

provide suppott for these maoaaen within the agency's own orpnization to help them do their jobs. That support 

ttqUires dedicated 5'aff', fuodin& and ~ ~asis to mmre these managen can deliver the mer&>' and OJSt 

savings. 

Continuing Challenges and Opportunlds 

• The use of private sector fluancina ts currently limited to a select set ofFcdcnlly owned buildings. 

Opportunitiea exiSl to expaod im use to all buildings. vchides. water COQSelVltion projects and to state and local 

government facilities .. 

• Cumnt procurement of energy oonswning products and appliances fav<n purchase of the lowest coSl product 

6 
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without accounting for the energy cxpenaca o\U the product life. Opportunities ~ to lower~ use and the 

total ~ to the aovcrnmmt by reinVC!lline ~ procurement of energy· efficient products and appliances. 

• Making Pcderal buildin&s energy and C05t efficient requires a holistic approach to improvina building envelopes, 

mechanical systems, ·and the support system., in the collllilWUties. Using sustamable tcclmolo&i~ in delip. and 

renovation of Fedenl buildings and supportina the arowth of conummity based rcsowces to build, operate, IQd 

maintain lbesc systems can save energy and lowet the cost of operating Fedeml facWtics. 

• Federal eneti>' management goals have focussed oo buildings and facilities while vehicle fuel cffidtncy ha., . 

reoeiwd little attentioD. Improving vehicle energy e~y throuih medium md heavy diesel mpie 

dcv~ tl.lrbiDc cogine improvaneots, and cffidcncy retrofita provides opponunities which can cut eoeray 

uae and improve the mission ped'ocmance of the vehicles. 

7 
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Department of Enel'I)' 
Recommended Federal Energy Manaaement Activities 
To Reduce Carbon Emissions 

Draft 

The following initiatives address the continuing challenges and opportunities in federal 

energy management. They will reduce emissions of greenhouse gases through enhanced 

focus on energy efficiency and renewable energy in the federal sector. 

The initiatives address areas of Federal energy mana;cmcnt which can: 

• deliver the greatest energy savings, 

• transform the Federal procurement system to stimulate the purchase of energy 

efficient and oost effective products. 

• up&r&,de the performance ofFedcnl buildings to be more energy and cost 

efficient, 

• improve the energy efficiency and mission capability of government vehicl~. 

DRAFI' DRAFT 
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Draft Draft 

Expand Enel"I)' Savinp Performance Contractln1 

• Seek early reauthorization of the Energy Savings Performance Cantracttng 

(ESPC) Authority which expires in May of 2000, pursuant to the Energy Policy 

Act of 1992. ESPC uses private capital and expertise to accomplish mergy and 

cost saving projects in Federal facilities. When the private sector firm is fully 

repaid from its lhare of the delivered savings, all the remaining savings accrue to 

the government. Agencies have issued several small contracts using this 

alternative financing method. Large reaional contracta rccemly put in place by 

DOE and DOD simplify the procuremmt process and arc beginning to speed the 

introduction of billions of ~llars of energy projects and cost savings at Federal 

facilities. The current authority is part of a S year pilot program which 1w 

demonstrated the usefulness of the BSPC approach. Early reauthorization can be 

combined with additional authority extending the use of this valuable c.ontracting 

method to other areas which could also generate additional energy and cost 

savings. 

2 



Draft Draft 

• Extend the ESPC authority to cover all Federal buildings including leased 

buildings where the Government either pays for the energy use directly or where 

the Government can negotiate a reduction in lease costs based on assisting the 

landlord in reducing the energy cost of operating the building. 

• Extend the ESPC authority to Cl1W!1' mobtlUy energy and water conservation. 

CUITCD.t ESPC authority allows use of these contracts only for building energy 

savings. Mobility mergy savings are savings from more efficient energy use in 

aircraft. ships and vehicles and are estimated by DOE to offer saviJJ&s of several 

hundred million dollars per year. These savings can be delivered while improving 

the mission capability of several classes of aircnft, ahipe and heavy vehicles. 

[DOD has expressed reluctance to support this proposal until savings can be 

verified by an analysis oftbe cwrent situation.] Wu. conservation projects save 

energy because each gallon can contain embedded energy from pumping, heating. 

chilling and treatment. ESPC will be extended to such projects as low flow 

plumbing fixture retrofits and upgrading inigation system efficiency. 

3 
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Draft Draft 

• Extend the ESPC authority to facilities where the Government makes indirect 

payment of energy expenses. These include: state hospitals which provide utility 

services to adjacent Veterans hospitals~ National Guard facilities which the state 

owns but where the Federal Government covers utility expenses; and public 

housing facilities which are Federally supported but owned by numerous small 

public housing authorities. 

• Extend ESPC to state and local governmeril f adlittes. There are two models that 

can deliver the benefits of ESPC to states and localities. One would allow states 

and local governments to access ESPC services for their facilities. Another model 

would provide resources for transferring the BSPC techniques to State Energy 

Offices which could ~c contracting offices for their own state and local 

facilities. 

4 
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Reinvent Federal Procurement 

• &tabliah as standard practice, the purchase of energy ejftcielJt products for all 

Government use. Government purchuing decisions have traditionally been based 

on a lowest purchase price and ignored the often tremendous savings that would 

accrue in energy usage and cost over the life of the more cfJicicmt product. The 

Federal Procuremcmt Challeng~ signed by 22 agcncice in 1995, began a voluntary 

program to buy only those products that were in the top 2S% of their class for 

energy efficiency or confonncd to Energy Star standard&. The early signs of 

success oftbis program indicate that the purchase ofcmagy efficient products 

should be made standard operating procedure for all procurements. Each agency 

will be asked to designate a senior official charged with implementing standard 

energy efficient purchasing procedures and participating in the expanded Energy 

Efficient Products Working Group to share implementation ideas, strategies, 

successes and reduce barriers. 

s 
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Draft Draft 

• Accelerate the development of Product Energy Efficiency Recommendations . 

• These cover products that are in the top 2S% of their class for energy efficiency 

or have Energy Star ratings. They provide a guide to Federal purchasers of the 

energy efficiency level to request in a specification or procunmcnt. FEMP has 

developed [twenty-two(?)] recommendations for products such as [air 

conditioning chillen(?)]. A total of approYimatcly 60 are planned. Accelerating 

the development of the remaining rccommc:ndations will allow product purchasers 

to save energy in their near-tmn product purchases. 

• Expand outreach and traintng efforts for F~al purcluuers. To help incorporate 

energy efficiency into purchasing decisions: incn,ue 1he mnnber of training 

courses offered, provide customiz.ed sessions with individual agencies, support 

better, more precise labeling in supply schedules and catalogues, and encourage 

manufacturers to use the 'Fedcnl top 25%' and Energy Star labeling in their 

product mmketing efforts. 

• Expand outreach and tratntng to Include state and IOCIJI governmenu. State and 

local aovemments represent a significant volume of purchasing in the U.S., nearly 

6 
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equal to the buying power of the Federal Government. Tools and strategies used at 

the Federal level will be deployed to state and local governments to expand their . 

use of energy efficiency criteria in purchasing decisions. 

• Use consolidated purchasing to stimulate marlceu and lower prtcu. Consolidated 

purchasina can lower prices and stimulate markets for new and emerging products 

which offer lower operating costs by providing higher levels of energy efficiency. 

This will benefit the Federal government, the tax payer, and the consumer by 

making higher efficiency products more readily available at lower price across the 

~ market. 

BullcliDC for the 21st Century 

• &tabltah a new lewd of ~llence for F«Jeral building construction and 

renovation that tnc.orporata energy efficiency, quality, affordability, and 

sustainability. By using the latest construction techniques and tapping the 

DRAFI' DRAFT 
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Draft Draft 

knowledge of the building community and local partners, agencies will ensure 

that F edcra1 buildings reach a level of energy efficiency consistent with the 

climate change demands of the 21st century. (Add 1-2 sentences of details] 

• Expand Federal leadU3htp in deploying solar and renewable technologies In 

buildings. Show Federal leadership by instamng iwlar photovoltaic and solar 

thermal systems on 20,000 Federal roofs by 2010 in support of the President's 

'Million Solar Roof Initiative'. Utilize alternative financing methods to provide 

the rapid infusion of investment necessary to support the installation of these 

systems. [Note: DOD owns approximately 3/4 of all Federal buildings and bas 

not yet agreed to support the goal of20,000 roofs proposed across all agencies.] 

• Expand tM u.se of combined heat and power generation at Federal facilities. 

Combined· beat and power makes greater us of the waste heat produced in the 

generation of electricity. It can be applied in the Federal sector in several different 

ways. The use of combined heat and power could be expanded by connecting 

Federal buildings to existing district heating systems. Additionally, for new 

construction, advanced gas turbines can provide electricity and heat in F edcraJ 

buildings at significantly increased efficiency. • 

8 ' 



Draft Draft 

• Use bioma.ssfuels in Federal boilers. Biomass would come from agricultural and 

wood waste and methane from landfill and treatment plant operations. This 

substitution of fuels would take advantage of local renewable energy sources to 

displace fossil energy sources. The process will require survey and evaluation of 

Federal energy systems to support project development. 

• Expand public awareness of energy efficient teclmologie:, by showcasing them at 

National Parks, Federal o/ji"3, embasnes, mtliJary basa, and otlaer facilities. 

Expand the number of c:nergy efficient showcase projects at Federal facilities and 

increase the distn'bution of intcrpn,tive materials to stimulate replication of those 

energy savina projects in other Federal and non-Federal facilities. 

• Expand the role of tnleragency energy groups In bringing greater energy 

efficiency focus to the acttvities of Federal agencies. There are many collaborative 

opportunities among agencies whicll can further the implementation of c:ncrgy 

efficiency nationally. Different aaencies fund training programs, provide 

financing for building upgrades, and provide payment of building energy 

9 
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Draft Draft • 

expenses in low income communities. Expanding the role of the Energy Policy 

Committee and Jntcragency Energy Management Task Force and other 

organizations to coordinate these diverse agency activities will-cut Federal energy 

me and expenses. 

• Increase agency budgeu aNl naffing to expand energy management activities and 

complete energy ejfictency projects. In recent years the budgets for cmcrgy 

managcmfflt in DOD, DOE and GSA have been cut by more than 90 o/o. These 

Federal appropriations can provide the lowest cost of financing for energy . 

efficiency projects. They also provide the t\mding necessmy f9r Federal energy 

managers to identify opportunities and uudertab CQntracting actions using ESPCs 

and other private financing methods. In some agencies, when facilities are 

operated by contractor pcnonncl, the CDel'iY mangers are being reassi111cd to non• 

energy jobs because there are no funds to maintain energy management positions. 

10 
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Improve aircraft, ship, and heavy velude fuel effldency 

• Improve the energy efftciency of Federal aircraft, shtp.s and vehicles. Energy use 

in aircraft, ships and vehicles is responsible for 43% of$8 billion Federal energy 

bill This initiative would improve the energy efficiency of main propulsion 

systems and energy consuming auxiliary systems to reduce fuel consumption and 

increase operational readiness. In addition this initiative will focus on near- term 

energy retrofits such as lighting retrofits on ships and re-c:ngining aircraft. The 

initiative would involve a partnership with the private sector including aircraft and 

diesel engine manufacturen. Advances under this initiative will have significant 

application in COIDDletcial qumcet,. [Note: DOD bas agreed to an initiative on 

medium and heavy diesel engine development but has not yet agreed to focus on 

auxiliary system efficiency.] 

11 
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EIA Projects _Strolll? Lona-Term Growth'in Asian Energy Demand Despite Recent 
• • Economic Downturn. 

The Kyoto Protocol Could Alter Expect.ed Growth in Emissions in the Industrlaliied 
Worl~ but Worldwide Emisnon Levels Continue to Ra 

Worldwide energy consumption ls expe.etcd to grow 75 percent between 199S and 2020 
8CCOrding to the latest International EMrgy Outlook 1998 (lE098), released today \ly the Energy 
Information Administration (EIA). Asia enjoY5 robµst long-term growth, 1n spite of the region· s 
currency crisis which started in mid-1997 and continues.into 1998. Indcc,d.18098 expects that 
the Asian economic.~sion will ~ot be protl"acted and the outlook for long-term mc:rgy use is 
virtually the same ~ projected in last year's report. • 

By 2020, energy use in developing Asia (including China and India. but excluding Japan, 
- Australia., an,d New Zealand), SUipaSSes that of all North America by inore than 36 pcrc.ent. In 

contnst. total energy use in developing Asia is presently 33 percent below that of Notth America. 

Although Ute economic.<Jownrurn iii" Southeast Asia has lowemd expectations-for near~tcrm 
growth in ·the region, qte 'rE098 still projects that almost half of the world's furu~ increment in 
energy demand will~ in developing Asia (Figute· l). Strong economic growth in Asia results in 
'improved standax-cb of living which, in tum, will mean inacased use of energy for a variety of 
~sidential and commercial-.purposes and for personal transportation. The countries most affected 
by the crisis include South Kcm,a, Indonesia, Thiwand, and Malaysia, whfoh cwrently account . 

, for just under 20 percent of the energy··use in developing Asia. / • • 

In the ·developing· countries. income per capita is _expected ro mo~ th:an double between • 1995 and 
2020. While this increase is impressive, the developing world will stil~n a per capita basis-­
consume less than onC:.flfth the energy of the industrializ.cd world. As personal income levels 
have nsen, the demand for personal automobiles has beconie an important component of • 
consumer demand resulting in higher use of petroleum products for transportation. The potential 
market for developing .Asia is enormous . • At the end of l 997, there w~ an estimated 6.6 motor 
vehicles per thousand persons in China, as compared with 720 in the United States, .. 520 in Japan, 
and 130 in Sou'.th Korea. • • 

. In addition to the Asian recession, ·the potential consequences· of the Kyoto Climate Change Protocol 
represent anod1er development that may have a ·substantial impact on future world energy. use. The 
Kyoto P~tocol could profoundly affect energy growth.in the industrialized. world. To achieve 
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. emissions targeu set in the Protocol, industrialized counnies may need to scale back energy demand 
projected for 2010 by as much u 40 to 60.quadrillion Btu-equivalent to between 20 and 30 million 
barrels of oil per day. The.expectation is that fuc!-switching·opportunitics, emissions trading, and 
other offsets would moderate actual pattcrm of adjmtment. However, many countries will need to 
initiate innovatj:ve CDCf2Y p0Jicies to attain the Protocol objectives. In any case,·even if the Annex I 
countries that arc parties to the Kyoto Protocol were able to achieve the proposed target reductions, 
worldwide emissions levels would continue to rise by 32 percent between 1990 and 2010 (Fi~re 2). 

. . 

Under any conditions, substantial uncertainty accompanies the development of a long•t.enn scenario 
for world energy supply and demand. However, several OCCWTCnces in 1997 make an assessment of 
energy markets even more difficult than usual. In addition to the potential impact of the Kyoto • 
Protocol and the economic recession in Southeast Asia. developments in the world oil market have 
been particulady .unusual. Recent world oil prices have been especially weak- with prices cutTCntly 
running at a ten year. low, OPEC has increased oil production quotas for its members, and the United 
Nations has increased the amount of oil Iraq is allowed to export. 

Other report highlights include: • • . 

• If world energy consumption reaches ~ ·1evels projected in the IE098 reference case. carbon 
emissions will exceed 1990 levels by 44 percent in 2010, and by 81 percent in ~020. By 20 IO, 
carbon emissions in the developing world are nearly equal to those in the industrialized world; 
and by 2020 emissions in the develQping world would exceed those of the industrialized world 
by 27 pe~ent (Figure 3). Developing countries account for more than three-quarters of the 
world incrcme~u in emissions between 1990 and 2020. tbe sizable rise in emissions from 
deyeloping COU"ntrics is partially a result of their continued h~vy rellance on coal. 

• N2tural gas use more than ·doubles over the projection period, reaching 172 trillion cubic feet 
in 2020 according to the IE098 refeience cue. On a Btu basis;worldwide gas consumption 
surpasses coal consumption by 2005. By 2020, gas demand is 11 percent higher than coal 
demand. Much ofthe ~ncrement in natural gas usage wilJ fuel electricity generation, 

ll!003 .. 

particularly in.the industrialized world where natural gas can replace the other, relatively more ..,. 
carbon-intense fossij fuels. Natural gas demand is expected to grow most quickly in the 
world's developing countries. In Central and South America, for example, gas use grows by 7 

. percent annually between 1995 and 2020, where fast-paced development of the infrastructure 
needed to deliver natural gas·to industrial consumers and electric: power generators is currcntly 
underway. : 

• • ·P.olitical, ~onomic, and environmental circumstances will be the most influential factors 
affecting the chwelopment of_ world oil markets. Uncertainties with regard to the final 
_settlement of-1.anctions in Iraq, development of suitable 1:rarisportation infrastnJcturc for 
marketing oil from the Caspian S~ region, and the future beh:ivior of the Organization of 
Petroleum Exporting Countries (OPEC) all wm influence oil markets in the long~term. Over 
the IE098 projection period. OPEC increases its share of the world oil production market 
from 39 percent in 1996 to 52 percent in 2020. . 
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Copies of IE098 are available from the U.S. Government Printing Office 1J12/512·1800 or through 
EIA's Nation~ Energy-Information C.enter, Room lF-048, Forrestal Building, Washington, DC 
20585, 202/586-8800. The report is. also availabtC: on EIA's Web Site at 
Jgttp:/!www.eia.doe.gov/itt98I home.hgpL The World Energy Projection System. the model used to 
generate the projections that appear in IE098, will be available in May 1998, on EIA's Internet Web 
Site: http//:www.da.doe.gov. The figuren-eferenced above may be. viewed along with this press 
release on EIA's Web Site or can be requcste.d from the ElA Press Contact. 

The report described in this press release was prepared by the Energy Information 
Administmtion, the independent statistical and analytical agency within the U.S. 
Department of Energy. The infomi.ation c;ontained. in the report and the pn:ss 
release should be attributed to the Energy-Jnfonnation Administration and should 
not be construed as advocating or reflecting any policy position of the Department 
of Energy or any other organi7.alion. 

EIA Program Contact: Mary J. Hutzler, 202/586-2222 
• ElA Press Contact: National Energy Information Center, 202/586.8800 

EIA·98-09 
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Figure 1. World Energy Consumption by Region, 1995-2020 
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Figure 2. Carbon Emissions in 1 ~o. 201 o, and 2020 in Two 
Cases: Annex I vs. Non-Annex I 
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Figure 3. Carbon Emlssion11 per Capita for Selected Regions and. Countries, 1990-2020 
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EL NINO AND CLIMATE CHANGE: Record Temperature and Precipitation 

SUMMARY 

The 1997/98 El Nifio, one of the most significant climatic events of the century, produced 
extreme weather worldwide. El Nifios have become more frequent and progressively warmer 
over the past century, and new data and analysis suggest that global wanning is exacerbating the 
effects of El Nifio. Global temperatures for January-May 1998 substantially exceed previous 
records. • 

• During this latest El Nifio, temperature and precipitation records were broken across the United · 
States. Many areas suffered heavy flooding, and a series of severe tornadoes has killed 122 
people so far this year, already matching the annual record set in 1984. Elsewhere around the 
world, El Nifio contributed to major droughts and wildfire in Mexico, Indonesia and Brazil; 
devastating floods in South America; and massive coral bleaching from Panama to Africa to 
Australia's Great Barrier Reef 

Globally, 1997 was the warmest year on record. Average temperatures for January-May 1998 
have since set new all-time highs. Combined land and ocean temperatures for the five-month 
period exceed the previous record by 0.25 C (0.45 F). • 

Analysis of data from the ten strongest El Nifios of the past century shows that they are occurring 
more frequently, and,that they are becoming progressively warmer. These higher temperatures 
tend to produce more extreme weather events. Alth~mgh El Nifios occur cyclically, independent 
of any long-term wanning trend, there is observational evidence to suggest that rising global . 
temperatures may be linked to stronger, more frequent El Nifios .. 

THEEL NINO PHENOMENON 

El Nifio, meaning "Little Boy" or "Christ Child" in Spanish, was the name given by fishermen to 
unusually warm water off the West Coast of South America. El Nifios occur every few years and 
disrupt the ocean-atmosphere system in the tropical Pacific, which subsequently affects weather 
around the globe. Its far-reaching consequences include increased rainfall across the southern US 
and Peru, which has caused destructive flooding, and drought in the west Pacific, sometimes 
associated with devastating fires . During El Nifio, the trade winds which normally blow west 
towards Indonesia, relax in the central and western Pacific, allowing normally cool, nutrient-rich 
waters off of South America to warm significantly, leading to a decline in these fisheries . As the 
Pacific's warmest water spreads eastward, the hot humid air which fuels thunderstorms moves 
with it El Nino changes the position of the jet stream, winds which affect the weather not only in 
North and South America, but as far away as Africa and Antarctica. 
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THE 1997/98 EL NINO 

The I 997-98 El Nifio was first noted by numerical models and scientists at NOAA's Climate 
Prediction Center in early spring 1997 when sea surface temperatures (SST) in the equatorial 
Pacific ocean began to increase. By March 1997, the SSTs were approximately 1 °C (l .8°F) 
above normal in the extreme eastern equatorial Pacific and the vicinity of the international 
dateline. By May 1997, the evolution of the atmospheric and oceanic conditions in the tropical 
Pacific were consistent with the beginning stages of warm episode, or El Nino, conditions. Along 
with the increased SSTs, tropical convection began to gradually shift eastward toward the date 
line. Numerical models indicated that a continued warming trend in the tropical Pacific would 
persist through the end of the year, and that the warm episode conditions would intensify during 
the summer. In May 1997, SSTs greater than 29°C (84° F) were observed from Indonesia to 
160°W. Equatorial SST anomalies (departures from normal) exceeded +1°C from 175°W 
eastward to the South American Coast, with values greater than +4°C (7.2°F) observed in the 
extreme eastern Pacific. These strong conditions have persisted in the tropical Pacific Ocean 
since June 1997. As ofMay 1998, strong El Nino conditions continued as SSTs remained above 
28°C throughout most of the region. The latest NOAA forecasts indicate a return to near normal 
conditions in the tropical Pacific during the next 3-6 months. Thereafter, the NCEP coupled 
model indicates that near normal conditions will persist through the end of 1998. 

RISING GLOBAL TEMPERATURES 

The most recent near-surface land and sea-surface ocean temperatures, based on weather stations, 
ocean ships and buoys, and satellites indicate that global temperatures for both land and ocean 
during 1998 (through May) far exceed all previous record high temperatures (FIGURE 1). Land 
temperatures are 0.32 C (0.58° F) warmer than any previous January-through-May period. Ocean 
temperatures are 0.20 C (0.36 F) warmer than any previous January-through-May period. 
Combined land and ocean temperatures exceed the old record by 0.25 C (0.45° F). 

The warmth has clearly been reflected in the US. as temperatures have averaged 4 to 6 deg F 
above normal throughout the Great Lakes States and the Northeast. A number of new one-day 
record high temperatures were set during March of this year. They include: 92 F in Connecticut, 
95 Fin Maryland, 92 Fin Massachusetts, 88 Fin Vermont, 89 Fin Maine, 92 Fin New Jersey, 
and 89 F in New Hampshire. 

The record warmth is continuing through May as initial data reports show near-surface land 
temperatures during May exceeding the previous record set in 1994 by 0.15 C (0.27 F). Ocean 
temperatures also continue to remain at record high levels in May, exceeding the previous record, 
set just last year, by 0.15 C (0 .27 F). These record high ocean temperatures are persisting despite 
some cooling of ocean temperatures in the Equatorial Pacific related to the beginning of the 
demise of the recent El Nino event. 
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During the past few decades, global temperatures have persistently broken previous record highs 
every few years, but never to the extent observed in 1998. Each month this year has set a new all­
time record high global temperature (FIGURE 2) . This is unprecedented and is not likely to 
occur in a stationary climate. New analyses of tree-rings, historical records, and other proxy 
measurements indicate that these temperatures are warmer than the planet has experienced for at 
least the last 600 years. 

EL NINO AND GLOBAL WARMING 

Examination of data from the ten strongest El Nino events of the Century reveals two general 
trends: increasing frequency of El Nino events in the past few decades, compared to what was 
observed earlier this Century; and rising global temperatures during these events (FIGURE 3). 
It can not be determined from current evidence whether El Ninos are tiecoming more frequent or 
more intense as a direct result of global warming. It appears evident, however, that the effects of 
El Nino could be compounded by rising global temperatures. In other words, the extreme 
weather and climate conditions related to naturally occurring El Nino events could be exacerbated 
by an ongoing global warming trend. The additional heat near the Earth's surface powers the 
energy required to evaporate enormous amounts of water. This affects the entire atmospheric 
water and energy balance. 

El Nifio events also strongly impact regional precipitation patterns. In the United States, for 
example, wet conditions ordinarily occur with El Nifio events in the west, south, and southeast. 
This year, however, -conditions have been wetter than average throughout virtually the entire 
country. This continues the Century-long trend toward wetter conditions in the USA, and more 
extreme rainfall and snowfall events. 

Based on records dating back to 1895, many states have broken all-time records for mean 
temperatures and total precipitation during the period January-May 1998 (Figure Map). During 
the first five months of 1998, records for total precipitation were broken in California, Maryland, 
North Carolina, South Carolina and Virginia. For the same time period, Idaho had its second 
wettest year to date, Rhode Island its third wettest, Nevada its fourth wettest, and Massachusetts, 
Oregon, and Pennsylvania their fifth wettest year to date. Outside of California and Arizona every 
state has had above average temperatures with 24 states experiencing much above normal 
temperatures (in the upper ten percentile). Thirteen states have had their warmest January - May 
period on record. Seventeen states had much above normal precipitation, nine states had both 
much above normal precipitation and temperature, and Maryland had both the wettest and 
warmest period on record to date. 

While some regions experience heavy precipitation during El Nifio, in others, increased global 
temperatures lead to conditions that are drier than normal. For example, during the past year, 
Indonesia and Central America have suffered droughts, which have contributed to catastrophic 
wildfires. 
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APPENDIX: JANUARY-MAY (YEAR-TO-DATE) TEMPERATURE AND PRECIPITATION 
RECORDS IN THE CONTIGUOUS UNITED STATES 

Many temperature and precipitation records were broken in the United States during the January 
through May period, with several regions and ·17 states setting records for precipitation and 
temperature for this period. The Northeast region and 13 states had the warmest January through 
May period on record, while the East North Central and Central regions and the states of Illinois, 
Indiana, Maine and Minnesota had the second warmest January through May periods on record. 
During the same period, the Southwest and West regions, and California, Maryland, North 
Carolina, South Carolina and Virginia broke records for precipitation dating back to 1985. Idaho 
also had the second wettest five-month period on record. 

(Temperatures in degrees F, Precipitation in inches) 

January-May 1998 was the wettest on record (back to 1895) for 2 regions and 5 states: 

1998 1998 Percent 1961-90 Second Wettest 
Region Value ofNormal Normal Value & Year 

------------ --------------
Southeast 27.72" 134% 20.76 11 27.31 11 in 1979 
West 19.66 11 218% 9.03 11 19.04 11 in 1995 

' 1998 1998 Percent 1961-90 Second Wettest 
State Value ofNormal Normal Value & Year 

------------ --------------
California 28 .04 11 228% 12.31 11 27.49 11 in 1909 
Maryland 24.55 11 141% 17.39" 24.45" in 1924 
North Carolina 29.20" 145% 20.08" 26.31" in 1979 
South Carolina 29.98 11 149% 20.17 11 28.64" in 1929 
Virginia 27.88 11 162% 17.26" 23 .30" in 1984 

January-May 1998 was the second wettest on record (back to 1895) for 1 state: 

1998 1998 Percent 1961-90 Wettest 
State Value ofNormal Normal Value & Year 

------------ --------------
Idaho 11.89" 134% 8.8611 12.17" in 1996 

NOAA/NESDIS/National Climatic Data Center 
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January-May 1998 was the warmest on record (back to 1895) for 1 region and 13 states: 

1998 1998 Dep. 1961-90 Second Warmest 
Region Value from Normal Normal Value & Year 

----------- --------------
Northeast 40.9 +5.4 35.5 39.8 in 1921 

1998 1998 Dep. 1961-90 Second Warmest 
State Value from Normal Normal Value & Year 

----------- --------------
Connecticut 43.6 +5 .2 38.4 42.8 in 1991 
Delaware 50.0 +4.9 45 .1 49.5 in 1991 
Maryland 48.8 +4.5 44.3 48.6 in 1990 
Massachusetts 41.8 +4.6 37.2 41.2 in 1949 
Michigan 39.1 +6.1 33 .0 38.6 in 1921 

New Hampshire 37.9 +5 .2 32.7 36.1 in 1953 
New Jersey 47.7 +5.4 42.3 46.4 in 1991 
New York 40.1 +5.8 34.3 38.9 in 1921 
Ohio 46.4 +5.9 40.5 45 .8 in 1921 
Pennsylvania 44.5 +5.9 38.6 44.0 in 1921 

Rhode Island 44 .1 +4.5 39.6 43 .0 in 1949 
Vermont , 36.9 +5.3 31.6 35 .8 in 1953 
Wisconsin 38.7 +7.2 31.5 37.9 in 1987 

January-May 1998 was the second warmest on record (back to 1895) for 2 regions and 4 states: 

1998 1998 Dep. 1961-90 Warmest 
Region Value from Normal Normal Value& Year 

----------- --------------
East North Central 38.5 +6.4 32.1 39.0 in 1987 
Central 48 .3 +4.4 43 .9 49.0 in 1921 

1998 1998 Dep. 1961-90 Warmest 
State Value from Normal Normal Value & Year 

----------- --------------
Illinois 46.6 +5.2 41.4 47.3 in 1921 
Indiana 46 .7 +5.3 41.4 47.1 in 1921 
Maine 33 .60 +4.3 29.3 33.62 in 1913 
Minnesota 36.0 +7.3 28.7 37.4 in 1987 

NOANNESDIS/National Climatic Data Center 
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MONTHLY CLIMATE HIGHLIGHTS 

January 1998 

Weather patterns only occasionally deviated from the classic El Nino structure, as Arctic air 
edged into the northern plains and Pacific storms hit parts of the Pacific Northwest. Frequent 
storminess continued across the south and east, including a powerful storm that produced 
flooding in the southeast and one of the worst ice storms on record in parts of New England. In 
terms of temperatures, arctic air was held at bay, although it occasionally reached the northern 
plains. Though the temperature fell to -40 Fat Jordan, Mont. , on the 12th, the only areas of the 
U.S. where monthly mean temperatures averaged below normal were across portions of Montana 
and southern California. Monthly mean temperatures were 10 degrees above normal across 
portions of the Great Basin, northern plains, Ohio Valley, and the Middle Atlantic region. 

The persistent storminess lead to record breaking monthly precipitation totals at the following 
locations: New Orleans, LA (19.28 inches), Mobile, Ala (16.92 inches), Baton Rouge, La. (14.94 
inches), Asheville, N.C. (9.96 inches), Roanoke, Va. (7.97 inches), Blacksburg, Va. (7.39 inches), 
and Burlington, Vt. (5 .15 inches). Late in the month, an east coast storm caused beach erosion 
and dumped record snowfall across the central and southern Appalachians, with Flat Top, W. Va. 
accumulating 35.0 inches of snow in a 24-hour period on ~anuary 27-28. Elsewhere in West 
Virginia, 24-hour snowfall records were established at l3luefield (21 . 9 inches) and Beckley (31 . 0 
inches). Storm total snowfali reached 42 inches in Ghent, W. Va. and 40 inches at Beech 
Mountain, N .C. 

During the week of January 5-9, 1998, the eastern U.S . and eastern Canada were severely 
affected by a storm system with a very deep southerly flow and abundant moisture. This resulted 
in flooding rains from the lower Mississippi valley through the southeast and into the northeast, 

• accompanied by several tornadoes, and a severe ice storm in parts of the northeast/New England 
and into Canada. 

The heaviest rains and most severe flooding occurred in the mountains ofNorth Carolina and 
northeast Tennessee, where up to 16 inches of rain fell in a two day period in Jackson County, 
N.C. Estimates indicated over 500 homes either destroyed or with severe damage in North 
Carolina, and over 200 homes severely damaged or destroyed in Tennessee. Tornado touchdowns 
produced some damage in Dublin, Ga. and Easley, S.C. Flooding also was a problem in parts of 
the lower Mississippi valley and upstate New York. 

The severe ice storm mainly affected upstate New York, northern New Hampshire and Vermont, 
much of Maine, and southeast Canada. Some locations received over 3 inches of rain (in the form 
of freezing rain) .. Canada reported over 3 million utility customers without power immediately 
after the storm, while the northeast U.S . reported over 500,000 customers without power. In 
Maine, four out of five residents lost electrical service at some point during or after the storm, and 
nearly 3 million feet of power lines were destroyed. Overall damages were well over $2 billion for 
Canada and over $300 million for the U.S . The last U. S. ice storm to strike with this (or greater) 
intensity was during February 1994 in the southeast U.S. - -~ 
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February 1998 

February was again very warm across most of the continental U. S. aided by the strong El Nino 
signal. Mean monthly temperatures were as much at 6-16 F above normal across portions of the 
northern plains. These warm temperatures resulted in many record temperatures including an 
average temperature of 29.1 Fat Sault Ste. Marie, Mich. , which was 15 .1 F above normal. The 
only below normal areas in the contiguous U.S. were across portions of the southwest and west 
coast. Especially impressive was the lack of night-time cold, as temperatures remained above the 
20 F mark for the entire month in Topeka, Kan. --the first occurrence since records began 102 
years ago. At Madison, Wis., the month's extreme lowest daily temperature was only 11 F, which 
is equal to their normal daily average February minimum. Unusually cloudy weather continued 
across a large portion of the eastern half of the country, which acted as a night-time blanket and 
kept temperatures well above normal. At month's end, the water temperature of Lake Erie at 
Buffalo was 36 F, the highest on record for the end of the month. The only other seasons that the 
lake remained unfrozen were 1952-1953 and 1982-1983. 

In terms of precipitation, across California and the southwest, four weeks of nearly continuous 
storminess resulted in widespread flooding, mudslides, and agriculture disruptions. Late in the 
month a shift in the weather pattern brought some of that ~torminess out of the southwest and 
into the northern plains. February precipitation records were set at nearly a dozen locations in the 
east and at least 19 stations in California. Santa Barbara, Calif , received an incredible monthly 
total of 21 . 7 4 inches, breaking the old record of 17. 3 3 set in 1962 and establishing a record for 
any month. Records,for that location date back to 1867. 

Severe thunderstorms produced winds gusts to 104 mph in Miami, 90 mph in Hollywood, and 66 
mph in Homestead on the 2nd and 3rd of the month. Over 220,000 Florida Power and Light 
customers were left without power, as the company said damage to its system was the worst since 
the "Storm of the Century" in March 1993 . Another batch of severe thunderstorms spawned 
deadly tornadoes across central Florida on February 22-23, killing 42 people. 

California Flooding 

During the month of February 1998, California was struck by a series of storms due in part to the 
affects of El Nino. The current estimates indicate over $550 million in damages for the state, with 
that total expected to climb. The state also reported 17 storm-related deaths for the winter, and 
35 counties were declared federal disaster areas. Clear Lake in northern California reached its 
highest level since 1909, flooding portions of Lakeport, about 90 miles north of San Francisco. 

The west coast has dealt with severe flooding for each of the last four w inters (including this 
year). However, the previous three winters were not significantly influenced by El Nino, thus 
showing that (as climatologists have pointed out in prior years) severe flooding can occur on the 
west coast during non-El Nino years. 
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Florida Tornadoes 

During the late evening of February 22 and early morning of February 23 , 1998, a series of 
tornadoes ripped across central Florida. At least one of the tornadoes reached an estimated F4 
intensity. Forty-two fatalities occurred, over 800 residences were destroyed, another 700 were 
left uninhabitable, over 3500 were damaged to some extent, and 135,000 utility customers lost 
power at the height of the storms. Damages from the tornado outbreak exceeded $60 million, and 
Florida's overall storm damage total since last fall is approximately $500 million. Hardest hit 
locations in the tornado outbreak were Winter Garden, Altamonte Springs, Sanford, and 
Campbell. Overall, 54 of Florida's 67 counties were declared federal disaster areas due to storms 
over the past few months. 

March 1998 

March's weather featured an impressive cold outbreak (about 150 daily-record lows from March 
7-13) followed by a summer-like warm spell (about 200 daily-record highs and more than 20 
monthly record highs from March 22-31 ). The Arctic outbreak produced the coldest weather of 
the season in many locations across the Central and Southeastern States in an otherwise mild 
winter. Snow cover protected winter wheat on the central and northern Plains, but in the 
Southeast, tender vegetation and peach blooms were dam~ged by three consecutive freezes 
(March 11-13). March temperatures ranged from 2 to

0

7 F below normal on the Plains to as much 
as 5 F above normal in the Great Lakes and Northeastern States. Monthly readings averaged 
within 2 F of normal in' California and the Southwest, although sharply cooler air arrived at 
month's end, in conjunction with a renewed series of storms. 

In California, a month-long stretch without torrential rain--which allowed for recovery from the 
February deluge--was replaced by cold, wet conditions toward month's end. Monthly rainfall 
totaled more than 200 percent of normal across parts of southern California, the Southwest, and 
the southern Plains. 

An active storm track across the Central and Midwestern States helped to provide abundant 
snowfall. Monthly totals of 13 .6 inches in Wichita, Kan. and 12.3 inches in Norfolk, Neb. 
represented more than 50 percent of their respective season-to-date totals. On southern 
California's Mt. Laguna, the snow depth reached 19 inches on March 29. The last two weather 
systems also produced a wide variety of severe weather, including several tornadoes. On March 
20, a total of 15 people were killed in Georgia and North Carolina. Nine days later, two people in 
Minnesota died in separate tornadoes. 

During a 96-hour period early in the month (March 4-8), 4 to 12 inches of rain inundated parts of 
the Southeast. The downpours, a culmination of a 5-month wet spell, sent rivers to near-record 
levels in parts of Alabama, Georgia, and western Florida. Meanwhile in Virginia, a continuation 
of wet conditions through most of the month resulted in record January-March precipitation in 
locations such as Roanoke (21 .17 inches; 23 2 percent of normal) and Richmond ( 19. 3 3 inches; 
193 percent). 
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On March 9, streaks of above-normal temperatures ended at 47 days in Moline, IL and 53 days in 
Milwaukee, WI. Across the Southeast, a 3-day spell of damaging cold commenced on March 11 . 
In the East, the late-month record warmth came just a few days after a significant snowstorm. On 
March 22, 5.0 inches fell in New York's Central Park, boosting the season-to-date snowfall to 5.5 
inches. Nine days later, the Park posted a March-record-tying high of 86 F. On the last 4 days of 
the month, highs soared to March-record levels in more than 20 locations. Monthly temperatures 
ranged from 1 to 14 F above normal in Alaska. 

Serious drought continued in Hawaii through March. On Oahu, Honolulu experienced their third­
driest March (0.03 inches; 1 percent of normal) and January-March (1.01 inches; 13 percent) 
periods on record. At the major reporting stations, 6-month rainfall ranged from 4.86 inches (28 
percent of normal) in Honolulu to 16.68 inches (59 percent) in Lihue. Hilo received 37.47 inches 
(47 percent of normal) from October to March, but only 6.21 inches {18 percent) since January 1, 
1998. 

April 1998 

Under the influence of a very strong southern branch of a split jet stream, below-normal 
temperatures prevailed from California into the Southeast. Monthly departures ranged from -2 to 
-5 F from California to the central and southern Plains. Meanwhile, readings averaged 2 to 7 F 
above normal across the Nation's northern tier. Because of the unusual warmth, some fruit trees 
across the Great Lakes and Northeastern States were already in bloom when more typical 
weather--resulting in several freezes--returned toward month's end. 

The jet stream's active southern branch produced unsettled weather across California and the 
Southwest. Farther east, several April rainfall records were broken across the Ohio Valley and 
into the Southeast. At month's end, many rivers--including the middle Mississippi and lower Ohio 
Rivers--remained very high. In contrast, the procession of storms failed to dampen the South 
Central United States. The dry spell, which stretched to 6 weeks by the end of April, also 
affected the immediate Gulf Coast and most of Florida, although a late-month storm boosted 
topsoil moisture from eastern Texas to Florida. 

Deadly tornado outbreaks struck on April 1, 8-9, and 16, claiming 45 lives across five 
Southeastern States. The last time more people died in April tornadoes was 1979. On the 
evening of April 8, an F5 (winds in excess of 260 mph) cut a 21-mile swath across Jefferson 
County, Ala., killing 31 people. Through the first 4 months of 1998, the nation's tornado toll 
reached 103, the highest calendar-year total since 1984, when 122 died. 

During the first half of the month, several storms dumped significant snow from the Southwest to 
the central High Plains. In the Northeast, however, there was no April snowfall in Rochester, 
N. Y. for the first time since 1952. Meanwhile, record warmth developed across the Northwest. 
The last day of the month featured an April-record high of 90 Fin Portland, Ore. Nearly all of 
Alaska wrapped up a third consecutive month with above-normal temperatures. Monthly 
departures ranged from Oto + 14 F. Drought continued throughout most of Hawaii , although 
significant im·provement occurred in windward (east-facing) areas. 
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May 1998 

The biggest weather story of the month was the tornadoes and severe thunderstorms which 
pummeled the northern Great Plains eastward across the Great Lakes states to upstate New York 
and New England from Saturday evening May 30th through Sunday May 31st. At 8 :44pm May 
30th a strong tornado, tentatively classified as an F4 on the Fujita damage scale, struck Spencer, 
South Dakota killing 6 persons, injuring 150 and literally destroying up to 90 percent of the town. 
As the storm system swept eastward during Sunday, 9 additional deaths occurred in Wisconsin, 
Michigan, Massachusetts and Pennsylvania due to tornadoes and severe thunderstorms. More 
than 34 tornadoes (preliminary estimate) occurred on Sunday across the northeastern states. 
Dozens of people were injured and 15 homes were destroyed in Mechanicville, New York. 
Winds gusted to 107 mph in Dodge County, Wisconsin, 92 mph near Grand Rapids, Michigan, 
and 70 to 80 mph around Minneapolis, St. Paul, Minnesota. 

About the same time in the Pacific Northwest, heavy rains hit central Oregon from Thursday, May 
28th through the weekend. The heaviest rains occurred in Crook, Deschutes, Wheeler, and 
Jefferson Counties with 7 inches near Prineville. Many small streams and rivers overflowed, 
resulting in the Governor declaring a state of emergency in Crook county. Fifty homes were 
damaged in Prineville and 400 were evacuated as water spilled over the Ochoco Dam . 

. 
The other major weather event was the fires that developed in Mexico and Central America and 
the resulting smoke plume which blanketed Texas and effected portions of the central part of the 
nation. By May 15th, 10,000 fires covering more than 6000 acres of Mexico and Central America 
generated enough smoke and particulate matter to trigger a health alert from the Texas Natural 
Resource Conservation Commission. The health alert remained in effect through May 25th. 

Other significant events included heavy rains of up to 5 inches over the Midwest on May 2nd and 
3rd sent roads under 4 to 5 feet of water in portions of Illinois, Indiana, Michigan, Ohio, and West 
Virginia. On May 7th, tornadoes struck South Carolina and North Carolina. One person was 
killed in Edgefield, South Carolina, crushed in their mobile home. Forty-five thousand persons 
were without power in Winston Salem, North Carolina, while 200 people were sent to shelters in 
Lincoln County, Georgia as a tornado struck near Lincolnton. 

For the month of May, 10 persons were killed by tornadoes alone, not counting severe 
thunderstorm deaths. For the first five months of this year, 120 persons have been killed by 
tornadoes, compared to the long term average of 61 . 

10 
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Figure 3 
Global near-surface temperature deviations from the 1961-90 average 
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NOAA'S SATELLITE VIEWS 
EL NINO 1997/98 

These sea-surface temperature (SST) Images were made 
from satellite-derived, high-resolution, sea-surface temper­
ature anomalies using data from NOAA's polar-orbiting 
satellite, NOAA-14. The area depicted in red is the SST 
anomaly that corresponds to tt\e _El Nino "warm pool." 
Other regions where SSTs exceed normal levels are not 
highlighted in red, nor are regions shown that might be 
below normal. 

The sequence of eight images in the lower portion of this 
plate show the development of the El Nino from March 10, 
1997 th~ough February 10, 1998 (at approximately 6-week 
Intervals). Shown at the top is the October 10, 1997 Image 
(fifth In the sequence), enlarged onto the Earth's ttisc of the 
western hemisphere. At this time, the SST anomaly is 
roughly twice the size of the United States, extending from 
the South American shoreline of Chile, northward to the 
west coast of the· United States, and westward to the 
International Date Line in the mid-Pacific Ocean. At times 
the SSTs were as much as +9°C above normal. These 
extremely high temperatures during the early development 
of the 1997/98 El Nino are the highest ever recorded during 
any April-July time period. 



For Immedia te Release 
Monday, June 8, 1998 

THE WHITE HOUSE 

Office of the Vice President 

Con tact : 
(202) 456-7035 

VICE PRESIDENT GORE ANNOUNCES RECORD GLOBAL TEMPERATURES IN THE 
FIRST FIVE MONTHS OF 1998 

New Data Suggests That Global Warming May Be Making Effects of El Nino Even Worse 

Washington, DC -- Vice President Gore today announced new data showing record global 
temperatures in the first five months of 1998, and a new analysis by federal scientists suggesting that 
global wanning may be making the effects of El Nino even worse. 

The Vice President released a report by the Commerce Department's National Oceanic and 
Atmospheric Administration (NOAA) showing that average global temperatures for January through May 
far exceed previous records for those months. The report also shows that over the past century, El Ninos 
have become more frequent and progressively warmer. 

"This century is the warmest in 600 years, 1997 "Yas the warmest year on record, and we've set 
new temperature records every month since January," Vice President Gore said in remarks at the White 
House. "This report is a reminder once again that global warming is real, and that unless we act, we can 
expect more extreme weather in the years ahead." 

\ 

\ 

The Vice President called on Congress to appro_ve the Administration's Climate Change . 
Technology Initiative, which would reduce greenhouse gas emissions by providing $6.3 billion over five 
years for tax and research incentives to spur the development and use of energy-efficient products and 
clean energy technologies. The package includes tax credits for consumers who buy super:--efficient cars; 
homes and appliances. 

"Regrettably, there are those in Congress who'd rather pretend that climate change is not real," the 
Vice President said. "It's time for Congress to wake up to the mounting evidence and help us meet this 
challenge head on. The time to act is now." 

The NOAA analysis examined the 10 strongest El Nino ·events of this century and found that they 
have become more frequent and warmer. During El Nino, a naturally occurring phenomenon, rising ocean 
temperatures in the Southern Pacific Ocean set off climatic shifts that can produce extreme heat and 
extreme precipitation in different regions of the world. Although it is not clear that the increasing 
frequency and warmth of El Ninos is a direct result of global warming, the analysis suggests that the 
effects of El Nino are compounded by rising global temperatures. 

Por the first five months of 1998, new temperature records were set in five states, and new 
precipitation records in 13. Temperature or precipitation, and in some cases both, were far above normal in 
32 states. Tornadoes have killed 122 people this year, matching the annual record set in 1984. Elsewhere 
around the world, unusually warm ocean temperatures have severely damaged fragile coral reefs from the 
f.hricta Kcvs !o Auslr::li :1. :ind r n,' • ·, _0 cd dro ught ]i ;i,.·,, ,•.rn•:·ih1tec 1,, <11 '.'lw· :in(~•·. c;;:·.-:·~; ,i-r. re~· in Malaysi,,. 
i,·, .. il ::nd ;.:_;\.ic-:~ . 



"This El Nino gives us a taste of the extreme, erratic weather our children and grandchildren can 
expect more of unless we reverse the trend of global warming," the Vice President said. 

The Vice President directed NOAA and the Federal Emergency Management Agency to work 
with other agencies in preparing a detailed review of the 1987-88 El Nino, its impacts and its costs. He 
also announced a new National Aeronautics and Space Administration web site 
(http://modarch.gsfc.nasa.gov/fire_atlas/fires.html) tracking major forest fires around the world with state­
of-the-art satellite imagery. 

\ 
\ 

. . 
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