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FRIME MINISTER'S SPEECH AT THE OPZNING OF THE
HADL2Y CENTRE POR CLINATE PREDICTION AND RESEARCH
ON FRIDAY 28 MaY '

MANY OF US HAVE BEEN WORRIED FOR SOME TIME WOW ABOUT THE
ACCUMULADING EVIDEXNCE OF DAMAGE TO THE GLOBAL ENVIRONMENT AND THE
CONSEQUENCES FOR LITE OF RARTH AND FOR FUTURE GENERATIONS. I
SPOKE ABOUT THIS TO THE ROYAL £OCIETY IN 1988 AND TO THR UNITED
NATIONS GENERAL ASSEMRLY IN NOVEMBER LAST YEAR.

TODAY, WITH THE PUBLICATION OF TEE REPORT OF TME INTER-
GOVERNMENTAL FANKL ON CLIMATE CHANGR, WE EAVE AN AUTHORITATEIVE
ZARLY WARMING SYSTEM: AN AGREED ASSESSHENT PROM SOME THREE
KUNDRED OF THEE WORLD'S LEADIRG SCIENTISTS OF WHAT IS HAPPENING TO
THE WORLD'S CLINATE. (ONGLATI ¥ DL HevshToN

THEY CONFIRM THAT GREZNHOUSE GASES ARE INCREASING SUBSTANTIALLY
AS A RESULT OF MAN'S ACTIVITIES: TEAT THIS WILL WARM THE EARTH'S
SURFACE WITH SERIOUS CONSEQUENCES FOR US ALL: AND THAT THESZ
CONSEQUENCES ARE CAPABLE OF PREDICTION., WE WANT TO PREDICT THEX
MORE ACCURATELY. THAT'S WAY WE ARE OPENING THIS CENTRE TODAY.

WE EAVE, THEREFORE, A REPORT OF RISTORIC SIGNIPTCANCR. I7'S KOT
SOMETHING ARCANE OR REMOTE PROM EVERYDAY CONCERNS: WHAT IT
PREDZCTS WILL APFECT OUR DAILY LIVES. GOVERNMENTS AND
INTERNATIONAL ORGANTSATIONS IN EVERY PART OF THE WORLD ARE GOING
70 HAVE TO BIT UP AND TAKE NOTICE AND RESFOND.

OF COURSE TRERE IS A LOT MORER THAT WE STILL NEED TO FIND QUT.
BUT IF TEE PANEL'S PREDICTIONS ARE BROADLY RIGHT, THEN THE WORLD \
COULD SRCOME HOTTER THAN AT ANY TIME IN THE LAST 100,000 YEARS,

WE KNOW THAT THERE EAVE AEEN MAJOR CHANGES IN THE WORLD'S
CLIMATE AND ENVIRONMENT IN THE PAST, FOR INSTANCE, IN THIS
COUNTRY YOU COULD GROW VINES AS FAR NORTH AS EDINBURSE IN ROMAN
oIMES, AND FOSSILS OF SERPENTS HAVE BEEN POUND FROM EVEN MORE
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BUT TEE CEANGES WHICH WE ARE TALKING ABOUT NOW WILL OCCUR AT A
FASTER RATE THAN ANYTHING CUR NATURAL WORLD HAS XNOWX I 7MY
PAST. ONE OF TRRE EFFECTS COULD 2B A GREAT MIGRATION OF ANIMAL
AND PLANT LIFE, AND FOSSIBLY THE 1088 OF SONE OF THEM ALIZOGETHER,

THR CAICUTATION HAS BERN MADE THAT A ONE DEGRER RISE IN
TEMPERATURE WOULD OVZR TME LEAD FORESTE TO MOVE 100 XIIOMETRIS
FORTEER NORTE AND S0#2 GRDINARY FARMING CRONS MAY NOVE AS MUCH AS
200-300 KILOMETRES. . /Caonwu AS Potity
JUST IMAGINE THRE EFFECTS OF FARNING, ON TER GAP, OX THR SORT OF
CRODS YOU CAN GROW TH PARTICULAR ARRAS = AND ON NATURE RESERVES,
THRY MIGHT FIND THEMSRLVES IN THE WRONG PLACES, IT THE FLORA AND
FAUNA WHICH THEY ARE MEANT TO PROTECT HIGRATE.

CHANGES IN THE 52 LEVAL AS THE SEA EXPANDS COULD ALSG AFFECT OUR
LIVES CONGIDERABLY. AT A COMNONWEAUIR HEADS OF GOVERNMENT
MEETING A YEZAR OR TWO AGO, TME PRESIDENT OF TNE NALDIVES REMINDED
US THAT NONE OF HIS COUNTSY WAS MORE THAN SIX FEET ABOVE SEA-
LEVEL, AND THE CONSEQUENCES OF A SIGNIFICANT OVERALL RYSE IN TEE
SEA-LEVEL COULD AR ONE LESS MENBER OF THE COMMONWEALMM.

OTHER IOW~-LYTNG COUNTRIES LIKE BANGLADESH WOULD BE BADLY -
AFYECTED, AND THERE WOULD SURELY BE A GREAT NIGRATION OF
POPULATTON AWAY FROM AREAS OF THE WORID LIABLE TO PLOODING, ANR
FROM AREAS OF DECLINING RATNFALL AXD TEEREFORE OF SPREADING
DESERT. THOSE FEOPLE WILL BE CRYING OUT NOT FOR OIL WELI8 BUT
FOR WATER. '

OF COURSE EVERY CETALIL OF THE FORECASTE MAY NOT BE QUITE RIGHT.
IT VERY RARRLY If WEEN YOU ARE TRYING TO PREDICT TXE FUTURR.
THERE IS STILL A CREAT DEAL OF WORK FOR THE SCIENTISTS TO DO,
PARTICULARLY INX TRYING TO ESTIMATE YHE DETATLED DISTRIBUTION OF
TR EFFECTS OF GLOBAL CLIMATE CHAMGE WHICH I NAVE DESCRIBED.

AS THEZ PANEL!'S REPORT ITSRL.P MAKES CLYAR, WE SHOULD HAVE A
mmmnmcwmormsxmmmonum

VEARS' TIME, SAY BY ABOUT TEE YEAR 2005, BY THEN WE SHALL HAVE
EENRPTIED PRON NPW MBASUREMENTS FROM BATELLITES. FROM NER axD =
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MORE SOWERFUS COMFUTERS AND THE RESULTS OF THE WORK BEING DONE ON
OCEAN CIRCULATION. '

SUT WE .CAN ALREADY DRAN SOME BROAD CONCIUSIONS PRON THE WORK
WRICKR HAS BEEN DOME,

FIRST, TEE CLOMATE CHANGES WEICH WR EAVE WITNESSSD IN THE PAST - - -
HAVE MAIRLY BEEN THE RESULT OF NAJURAL FACTORS - CHANGES IN THE
EARTH'S ORBIT OR IN THE AMOUNT OF RADTATION GIVEN OFF BY THE SUN
FOR INSTANCE. MAN'S AGDIVITIES MAD ONLY A SMALL PART 10 FLAY.

I¥ THRE FOTURE, THIS CAN NO LONGER BE ASSUMED. HAN'S ACTPIVITIES
ARE ATREADY ADDING CRABMHOUSE GASES TO TEE AIR AT AN
UNSRECEDENTED RATE, WITH INEVITAMSE CONSEQUERCES FOR OUR FUTURS
CLIMATE.

THE ANNUAL ACCUNULATION IN CARBON DIOXIDE REACHING THE
ATMOSFHERE I8 OF THE ORDER OF 3 BILLION TONNES, AND HALF OF ALL
THR CRRBON DIOXIDE EMITTED $INCE THE INDUSTRIAL REVOLUTION IS
STILL IN THE MMOSPHENR ~AND ALL THIS WHILY WE ARE AT THE SAME
TIME DESTROYING TROPICAL FORESTS WHICH ARER-A VITAL WAY OF TaKiNG
CARBON DIOXIDE QUT OF THE AIR AND STORING IT.

1T STANDS TO COMMON SENSS TEAT THESE FIGURES ARZ GOING TO GO.UP
AS THE WORID'S POPUTATION INCREASES, WITH GREATER INTENSITY OF
AGRICUTTURR, MORE DESTRUCTION OF FORESTS AND WOODLANDS, AND MORE
USE OF POS8SIL FURLS.

WEEN T WAS BORN, THE HORLD'S SOUIATION WAS SOME 2 BILLION
PROPLE. MY GRANDSON IS GOING 70 GROW UP IN A WORLD OF NORE THAN
6 BILLION PROPLE, AND THE PREDICITIONS ARE THAT WE SHALL HAVE 10
BILLIOH SEOPLE BY TNR MIDDLE OF TNE NEXT CENTURY.

WHICHREVER WAY YOU LOOR AT IT, FROBLEMS ARE BOUND TO ARISE AS A
RESULT OF GOING FROM 2 BILLION TO 10 BILLION IN SUCKR A SHORT
TIVNE. FOTTING THEM RIGHT WILL BE ALY THE RARDER UNTIL WR SUCCEED
IN CURBING THAT RATE OF PODULATION GROWTH.

-MM&N@M!ONMWWRDR&WISWMW

. e . aan oy o s Wenn G OUNSURMVR SPUTR ﬂ!_ﬂ!'
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ATHOSPHERE INTO SECMENTS AND SAT: ALL RIGHT, WB'LL LOOK AFTER OUR
BIT AND YOU IOOK APESR YOURS. WE SMALD ONLY 58 ABLE TO DEAL WITH
THE PROBLEMS BY A GIANT INTERNATIONAL EFFORT, IN WEIGH WE ALL CO-
OPERATE.

AND TRAT LEADS ON TO THE THIRD CONCLUSICN: WE WOULD 3% TAKING A
GREAT RISX WITH FUTURE GENERATTONS IF, HAVING RECEIVED THTS EARLY
WARNING, WE DID ROTHING ABOUT IT: OR JUST TOOK THE ATTITUDE
YWELL, IT'LL SER MR OUD¥.

I REMENBER SAYING IN MY ROYAL SOCTETY SPEECH THAT WE EAD A FULL
REPAIRING LEAEE ON THIS BARTH. mmmmnm.
INTERCOVERNMENTAL PANEL OF CLIMATE CHANGE, WK CAN NOW SAY THAT WE
HAVE TRE SURVAYOR'S REPORT: AND IT SHONS THERE ARE FAULTS AND
THAT THE REPAIR WORK NEEDS TO START WITNOUT DEIAY. THE DROBLEMS
DON'T LIE IN THE FUTURE, THEY ARE HERE AND NOW: AND IT IS OUR
CHILOREN AND GRANDCHILDREN, WHO ARE ALREADY GROWING UP, WHO WILL
BE AFFACTED. .

IN SOME AREAS ¥E ODAVE AIREADY STARTED, BRITAIN MAS AMONC THE

'nmemcmsmmmmm:nnwmvm
COUNTRIES.

' WE EAVE UNDERTAXER TO REASE.CQUT CPOS AND OTHER OZONE-DEPLETTNG
SUBSTANCES 5Y THE END OF TEE CERITURY. SUT TEAT WILL ONIY AR
EPFECTIVE IF IT EXTENDS TO DEVEIOPING COUNTRIES TOO, AND THEY
WILL NEED EELP. %2 SHALL HAVE TO ADDRESS THIE ISSUR URGENTLY AT
THE TONDON OZONE CONFERENCE NEXT MONTH.

mmmmamwmw TREAT WILL

MEAN SIGNIPICENT ADTUSTMENTS 10 OUR ECONCMIES -~ MORE EFFICIENT

POWER BTATIOND, CARS WHICH USE LESS FUXL, BETIER INSULATED HOUSKS

AND BETTER MANAGEMENT OF ENERGY IN GENZRAL., ALL TETS IS BOUND TO

TAXKE TIME. IT I8 NO GOOD SETTLNG 'FOLITTCAL' TARGETS FOR ACTION.
wa:rcn ARE JUST NOT REALISTIC IN PRACYICR,

wmmnumumorawmmmmm,
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IN INPROVING OUR FERFORMANCE, IF UHHERB JUBT GO ON AS BEFORE.

BOT FROVIDED OTHERS ARK READY TO TAXE TEETR FULL SMARE, BRITAIN
I8 PREPARED T0 SET ITSELF THE VERY DEMANDING TARGET OF A
REDUCTION . OF UP 70 2¢ PER CENT IN PRESENTLY PROYECTED LEVELS OF
CARBON DIOXIDE ENISSIONS BY THE YEAR 2005. THIS WOULD MEAN
RETURNING EXISGIONS TO THEIR 1990 LEVELS BY THAT DATE. ALL OF
THIS WILL BE SFELIED QUY IN OUR WHITE PAPER ON THE ENVIRONMENT
WHICH WILL B2 FUBLISHED IN THRE AUTUNK,

AND MAY I SAY TMA® THE FRIVATE SEQTOR IS COMSTANTLY SHOWING THE
WAY WITH IT3 INGENUITY AND INVENTIVENESS. FOR INATANCE, ICT HAVE
DEVELOPED A NEW WAY OF PRODUCING AMMONIA WHICE RRDUCES NITROGEN
OXIDR EMISSICNS BY 87 FER CENT, SULPHUR DIOXIDE BY 93 PER CENT
AND CAREON DIOXIDE BY €0 PRR CENT - AND IT USRS LESS RESOURCES.
THE NET RESULT IS SIGNIFICANTLY IOWER PRODUCTION COSTS AND VERY
SUBSTANTIAL ENVIRONMENTAL BENEFITS. INDEED, IF THIS PARTICULAR
PROCESE OF PRODUCING AMMONIA WERE ADOPTED WORLD-WIDE, THE
SAVINGS IN TYRMS OF POLIUTION WOULD BE EQUIVALENT 70 TAKING 5
MIZLICN CARS OFF THE ROAD, IT SHOWS WHAT QAN BEX DONZ.

RIS I8 wxmmwonxcr THIS mmammwmmmmmy
COMES IN. WITH IT3 ADVANCED CONPUTING FACILITIES AND THE SUBERM
SKILLS OF ITS SCIENTISTE IT WILL HELP TS ICOR INTO THE PUTURE AND
FPREDICT MORE PRECISELY THR CHANGES IN OUR CLIMATE.

:mv:wsmwsmmmmmormmeumu

OBSERVING AND ANALYSING THE PATTERNS OF THE PAST. 3UT TmE
CHANGES WE CAN EXPECT IN THE FUTURE WILL BE SO MUCK GREAYER THAN
ANYTHING WE HAVE HITHERTO EXPERIENCED, TEAT THESE METMODS WIL!
NOT BE ADEQUATE AND WE SHALL NEED TO RELY MUCH MORE ON COMPUTER

MODELS, WERICE TAXE IN THE FULL COMPLEXITY OF THE CLIMATE SVSTEM.

mmnonmmrsoxmawmmwwxmsxnmm
mmuusxammmmommormmw
EQUALLY REALISTIC TIMETABLE., DISCHARGES OF CARBON DIOXIDR AKRD
CFCS, IF UNABATIED, WILL GO ON ACCUMULATING IN THE ATMOSPRERE AND
CAKNCT BASILY BR REVERSED. EVEY TEE NOST URGENT MEASURES NOW

NAIAAN WYTFPYY TDYRATE NI MBALIY ot AR NSRS e R

Qvue
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BUT ACTION NOW WILL PREVENT THE FROBLEM FROM RECOMING ACUTE AND
GIVE US TIME TO IMPROVE OUR PREDICTIONS AND ENLARGE OUR
UNDERSTANDING., THE PANEL'S REPORT WiLL PRESEXT US WITH A VERY
PULL AGENDA FOR THE NEXT PIFTEEN YEARS UP TO 3005 AND WE SHOULD
START ON IT WITHOUT DELAY.

MAY I WISH THIS MADLEY CIMNYNE AND ALL WHO WORK HERE EVERY
SUCCESS. YOUR TASK IS NO LEOS A ONE THAN TO MELP US SAFRGUARD
THE FUTURE OF OUR PLANET. MAY WE ALL BE EQUAL TO THAT TASK.
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EXECUTIVE SUMMARY _
The Earth's climate is dependent upon the radiative balance of the atmosphere, which in turn

depends upon the input of solar radiation and the atmospheric abundances of radiatively active -
trace gases (i.e., greenhouse gases), clouds and aerosols. .

Since the industrial revolution the atmospheric concentrations of several greenhouse gases, i

(N20), and tropospheric ozone (O3), have been increasing, primarily due to human activities.
Several of these greenhouse gases have long atmospheric lifetimes; decades to centuries, which
means that their atmospheric concentrations respond slowly to changes in emission rates. In ! -
addition, there is evidence that the concentrations of tropospheric aerosols have increased at ",

least regionally. . /

Carbon Dioxide: The atmospheric CO3 concentration, at 353 ppmv in 1990, is now about
25% greater than the pre-industrial (1750-1800) value of about 280 ppmv, and higher than at -

. i.e., carbon dioxide (CO3), methane (CHy), chloroﬂuorocar{::jEFCs); nitrous oxide

any time in at least the last 160 -y/wfsvgarbon dioxide is currently rising atabout 1.8 =
ppmv (0.5%) _per year due to/anthropogenic émissions. Anthropogenic emissions of CO5 are

estimated to be 5.740.5 Gt C\(in_1987)-dueto fossil fuel burning, plus-0.6 - 2.5 Gt C (in

1980) due to deforestation. The atmospheric increase during the past decade corresponds to
(48+8)% of the total emissions during the same period with the remainder being taken up by .

the oceans and land. Indirect evidence suggests that the land and oceans séquester COzin - .
roughly equal proportions, though the mechanisms are not all well understood. The time taken -
for atmospheric CO; to adjust to changes in sources or sinks is of order 50-200 years, N
determined mciniy:by the siow exchange of carbon between sgoace waters and dee ,_g_'ay,gg/\‘
of the ocean. Consequently, CO, emitted into the atmosphere today Will influence the . .
atmospheric ¢concentration of CO, for centuries into the future. Three models have beenused =
to estimate that even if anthropogenic emissions of CO7 could be kept constant at present day / _
rates, atmospheric CO2 would increase to 415 - 480 ppmy by the year 2050, and to 460 - 560 -
ppmv by the year 2100. In order to stabilize concentrations at present day levels, an immediate ( -
reduction in global anthropogenic emissions by 60-80 percent would be necessary. B

Methane: - Current atmospheric CHz concentration, at 1.72 ppmv, is now more than double
the pre-industrial (1750-1800) value of about 0.8 ppmv, and is increasing at a rate of about
0.015 ppmv (0.9%) per year. .- The major sink for CHy, reaction with hydroxyi: adicals -
in the troposphere, results in a relatively short atmospheric lifetime of a;bg;f"ly()uﬁarsj Human " -
activities such as rice cultivation, domestic ruminant reafing, biomass burning;co: _
and natural gas venting have increased the input of CHy into the atmosphere, which combined - ..
with an possible decrease in the concentration of tropospheric OH, yields the observed rise in
global CHy. However, the quantitative importance of each of the factors contributingto the .
observed increase is not well known at present. In order to stabilize concéntrations at present .~ -
day levels, an immediate reduction in global anthropogenic emissions by 15-20 percent would” "~
be necessary. _ ; o : L

Chlorofluorocarbons: The current atmospheric concentrations of the anthropogenically. . - .
produced halocarbons, CCI3F (CFC-11), CCloF3 (CFC-12), C2ClI3F3 (CFC-113) and CCLy .~ -
(carbon tetrachloride) are about 280 pptv, 484 pptv, 60 pptv, and 146 pptv, respectively. Over ...
the past few decades their concentrations, except for CCl4, have increased more rapidly (ona 7. "~
percentage basis) than the other greenhouse gases, currently at rates of at least 4% peryear. - - .. =~ -
The fully halogenated CFCs and CCly are primarily removed by photolysis in the stratosphere, o

and have atmospheric lifetimes in excess of 50 years. . Future emissions will, most likely, be~ . - c
eliminated or significantly lower than today's because of current international negotiations to T
strengthen regulations on chlorofluorocarbons. However, the atmospheric concentrations of / o

CFCs 11, 12 and 113 will still be significant (30 - 40% of current) for-at least the next century .~ " .
because of their long atmospheric lifetimes. - ; .o

mining, -
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“Nitrous Oxide: The current atmospheric N2O concentration, at 310 ppbv, is now about 8%

greater than in the pre-industrial era, and is increasing at a rate of about 0.8 ppbv (0.25%) per
year. The major sink for N2O, photolysis in the stratosphere, results in a relatively long
atmospheric lifetime of about 150 years. It is difficult to quantitatively account for the source
of the current increase in the atmospheric concentration of N>O but it is thought to be due to
human activities. Recent data suggest that the total annual flux of N2O from combustion and
biomass burning is much less than previously believed. Agricultural practices may stimulate
emissions of N2O from soils and play a major role. In order to stabilize concentrations at
present day levels, an immediate reduction of 70 - 80% of the additional flux of N2O that has -
occurred since the pre-industrial era would be necessary.

Ozone: Ozone is an effective greenhouse gas especially in the middle and upper tropospherc
and lower stratosphere. Its concentration in the troposphere is hlghly variable because of its
short lifetime. It is photochemically produced in-situ through a series of complex reactions
involving carbon monoxide (CO), CHg, non-methane hydrocarbons (NMHC), and mtrogen
oxide radicals (NOx), and also, transportcd downward from the stratosphere. The limited
observational data support positive trends of about 1% per year for O3 below 8 km in the
northern hemisphere (consistent with positive trends in s¢veral of the precursor gases,
especially NOy, CHy, and CO) but probably close to zero trend in the southern hemisphere. :
There is also evidence that O3 has decreased by a few percent globally in the lower stratosphere
(below 25 km) within the last decade. Unfortunately, there are no reliable long-tcrm data near
the tropopause.

Aerosol particles: Aerosol particles have a lifetime of at most a few weeks in the
troposphere and occur in highly variable concentrations. A large proportion of the particles that
influence cloud processes and the radiative balance is derived from gaseous sulphur emissions.
Due to fossil fuel combustion, these emissions have more than doubled globally, causing a
large increase in the concentration of aerosol sulphate especially over and around the
industrialized regions of Europe and North America. Future concentrations of aerosol sulphate -
will vary in proportion to changes in anthropogenic emissions. Aerosol particles derived from
natural (biological) emissions may contribute to climate feedback processes. Duringafew -
years following major volcanic eruptions the concentratlons of natural acrosol pamdes inthe
stratosphere can be greatly enhariced. :
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1.1 INTRODUCTION

The Earth's climate is dependent upon the radiative balance of the atmosphere, which in turn
depends upon the input of solar radiation and the atmospheric abundances of radiatively active
trace gases (i.e., greenhouse gases), clouds and aerosols. Consequently, it is essential to gain
an understandmg of how each of these climate "forcing agents" varies naturally, and how some
of them might be influenced by human activities.

The chemical composition of the Earth's atmosphere is changing, largely due to human' .
activities (Table 1). Air trapped in Antarctic and Greenland ice shows that there have been
major increases in the concentrations of radiatively active gases such as carbon dioxide (CO2),
methane (CHy), and nitrous oxide (N20) since the beginning of the industrial revolution. In
addition, industrially produced chlorofluorocarbons (CFCs) are now present in the atmosphere
in significant concentrations, and there is evidence that the concentrations of troposphenc O3
and aerosols have increased at least regionally. Atmosphenc measurements indicate that in
many cases the rates of change have increased in recent decades. ‘Many of the greenhouse
gases have long atmospheric life-times, decades to centuries, which implies that their -
atmospheric concentrations respond slowly to changes in emission rates.

TABLE 1

Summary of Key Greenhouse Gases Influenced by Human Activities 1

Parameter 6.0,) CH4 CFC-11 CFC-12 N720

Pre-industrial atmospheric | 280 ppmv2| 0.8 ppmv o | o 288 ppbv2
concentration (1750-1800) '

Current atmospheric 353 ppmv | 1.72 ppmv | 280 pptv2 | 484 pptv| 310 ppbv
concentration (1990)3 , ‘

Current rate of annual 1.8 ppmv |0.015 ppmv| 9.5 pptv 17 pptv | 0.8 ppbv
atmospheric accumulation | (0.5%) 09%) | 4%) (4%) . (0.25%)
Atmospheric lifetime? (50-200) 10 65 130 150
(years) 1B

1  Ozone has not been included in the table because of lack of precise data.

2  ppmv = parts per million by volume;
ppbv = parts per billion by volume;
pptv = parts per trillion by volume.

3 The current (1990) concentrations have been estimated based upon an extrapolation of measurements - -
reported for earlier years, assuming that the recent trends remained approximately constant. .

4  Foreach gas in the table, except CO2, the "lifetime" is defined here as the ratio of the atmospheric

content to the total rate of removal. This time scale also characterizes the rate of adjustmentof the ™ .:

atmospheric concentrations if the emission rates are changed abruptly. CO5 is a special case'since it
has no real sinks, but is merely circulated between various reservoirs (atmosphere, ocean, biota). i
The "lifetime" of CO3 given in the table is a rough indication of the time it would take for the COy ]
‘concentration to adjust to changes in the emissions (see section 1.2.1 for further details). ’
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The effectiveness of a greenhouse gas in influencing the Earth's radiative budget is dependent
upon its atmospheric concentration and its ability to absorb outgoing long-wave terrestrial
radiation. Tropospheric water vapour is the single most important greenhouse gas, but its
atmospheric concentration is not significantly influenced by direct anthropogenic emissions.
Of the greenhouse gases that are affected by human activities, CO3 has the largest radiative /

effect, followed by the CECs, CHg, tropospheric O3, and N2O. Although the present rate of
increase in the atmospheric concentration of CO» is about a factor of 70,000 times greater than
that of CCI3F (CFC-11) and/CCIQ,Ez;((‘ZFC- ined, and a factor of about 120 times
greater than that of CHyg, itS contfibution anges,in the radiative forcing during the decade . . -
of the 1980s was about 55%, compared-t9-17%-for CFCs (11 and 12), and 15% for CHy4 (see
Section 2). Other CFCs and N2O accounted for about 8%, and 5%, respectively, of the '
changes in the radiative forcing. While the contribution from tropospheric O3 may be
important, it has not been quantified because the observational data is inadequate to determine
its trend. This pattern arises because of differences in the efficiencies of the gases to absorb
terrestrial radiation.

Aerosol particles play an important role in the climate system because of their direct interaction
(absorption and scattering) with solar and terrestrial radiation, as well as through their influence
on cloud processes and thereby, indirectly, on radiative fluxes. -

There is a clear need to document the historical record of the atmospheric concentrations of
greenhouse gases and aerosols, as well as to understand the physical, chemical, geological,
biological and social processes responsible for the observed changes. A quantitative
understanding of the atmospheric concentrations of these gases requires knowledge of: the
cycling and distribution of carbon, nitrogen and other key nutrients within and between the
atmosphere, terrestrial ecosystems, oceans and sediments; and the influence of human actions
on these cycles. Without knowledge of the processes responsible for the observed past and
present changes in the atmospheric concentrations of greenhouse gases and aerosols it will not
be possible to predict with confidence future changes in atmospheric composition, nor
therefore the resulting changes in the radiative forcing of the atmosphere.

1.2 CARBON DIOXIDE

1.2.1 The Cycle of Carbon in Nature

Carbon in the form of CO», ca.rbonatcs,ZOrganic compounds, etc. is cycled between various
reservoirs, atmosphere, oceans, land biota and marine biota, and on geological time scales,

also sediments and rocks (Figure 1.1; for more detailed reviews see Sundquist,1985: Bolin, :
1981, 1986; Trabalka, 1985; Siegenthaler, 1986). The largest natural exchange fluxes occur: f

. between the atmosphere and the terrestrial biota and between the atmosphere and the surface

water of the oceans. By comparison, the net inputs_into the atmosphere from fossil fuel
combustion and deforestation are much smaller, but are large enough _to modify the natural

Dbalance.

The turnover ti e@(ﬂ%he atmosphere, measured as the ratio of the content to the fluxes .
through it, is about-4 years, This means that on average it takes only a few. years before a CO
molecule in thé;atmospher‘c is taken up by plants or dissolved in the ocean. This short time .

scale must not'be confused with the time it takes for the atmospheric CO; level to adjust to a

new equilibrium if sources or sinks change. This adjustment time, corresponding to the lifetime -
in Table 1, is of the order of 50 - 200 years, determined mainly by the slow exchangeof
carbon between surface waters and the deep ocean. The adjustment time is important for the

“discussions on global warming potential, cf. Section 2.2.7. :
‘ (

Because of its complex cycle, the decay of excess CO2 in the atmosphere does not follow a
simple exponential curve, and therefore asingle time scale cannot be given to characterize the
whole adjustment process toward a new equilibrium. The two curves in Figure 1.2, which © ~ -
represent simulations of a pulsed input of CO3 into the atmosphere using atmosphere-ocean
models (one box model and one General Circulation Model (GCM)), clearly show that the
™

o
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initial response (governed mainly by the uptake of CO2 hy ocean surface waters) is muckh more ~

rapid than the later response (influenced by the slow exchange between surface waters and -
deeper layers of the oceans). For example, the first reduction by 50 percent occurs within
some 50 years, whereas the reduction by another 50 percent (to 25 percent of the initial value)
requires approximately another 200 years. The concentration will actually never return to its
original value, but reach a new equilibrium level; about 15 percent of the total amount of CO;
emitted will remain in the atmosphere. : ,

1.2.1.1 The role of the atmosphere

‘The mean annual concentration of CO; is relatively homogeneous throughout the n'oposphere

because the troposphere is mixed on a time scale of about 1 year. The pre-industrial
atmospheric CO; concentration was about 280 ppmv, as reconstructed from ice core analyses
(c.f. Section 1.2.4.1), corresponding to an atmospheric amount of 594 Gigatonnes of carbon

(GtC: 1 Gt = 10%t = 1015g; 1 ppmv CO2 of the global atmosphere equals 2.12 GtC and 7.8 Gt

CO2); today, the level is about 353 ppmv (Figures 1.3 and 1.4). The atmospheric increase has
been monitored since 1958 at a growing number of stations (Keeling and Heimann, 1986;
Keeling et al., 1989a; Beardsmore and Pearman, 1987; Conway et al., 1988)

1.2.1.2 The role of the ocean

On time scales of decades or more, the CO» concentration of the u_npelmxb;ed,anmsphere-xs—__f,

21 ~ mainly controlled by the exchange with the oceans, since this is the largest of the carbon
22 ——reservon's—’ﬂrere is a continuous exchange.of COz.in-both.directions-between-the.atmosphere

23
24

—and oceans. The net flux into (or out of) the ocean is driven by the difference between the

atmosphencvartral‘gressure of CO> and the equilibrium partial gressure of CO> (pCOY)in

surface waters.

The exchange of carbon between the surface and deeper layers is accomplished mainly through
transport by water motions. Ventilation of the thermocline (approximately the uppermost km
of the ocean) is particularly important for the downward transport of anthropogemc CO3. The-
deep circulation is effective on time scales of 100-1000 years.

The natural carbon cycle in the ocean and in particular pCO2 in surface ocean water are strongly

influenced also by biological processes. The marine biota serve as a "blologlcal pump”, ‘) \

transporting organic carbon from surface waters to deeper layers as a rain of detritus ata rate
of about 4 GtC per year (Eppley and Peterson, 1979), which is balanced by an equal upward
transport of carbon by deeper water richer in CO3 than surface water. This "biologi¢al pump"

has the effect of reducing surface pCO very substantially: without the biological pump ("dead il

ocean") the pre-industrial CO; level would have been higher than the observed value of 280

ppmv, at perhaps 450 ppmy (Wenk, 1985; Bacastow and Maier-Reimer, 1990).- Alterations in -

the marine biota due to climatic change could therefore have a substantial effect COz leve
e future, Note, however, that the "biological pump ' does not help equeste!
anthropogenic™CO> (see Section 1.2.4.2).

The role of terrestrial vegetation and soils

The most 1mportant processes in the exchange of carbon are those of photosynthesis,
autotrophic respiration (i.e., CO2 production by the plants) and heterou'OphJc (i.e., essentially
microbial) resp iration converting the organic material back into CO, mamly in soils (ctf.
Section 10 for a detailed discussion). Net primary production (NPP) is the net annual uptake
of CO; by.the vegetation; NPP is equal to the gross uptake (gross primary production, GPP)
minus autotrophic respiration. In an' unperturbed world, NPP and decompositionby - -
heterotrophic respiration are approximately balanced on an annual basis; formatxon of soils and -
peat corresponds to a (relatively small) excess of NPP.

The carbon balance can be changed considerably by the direct impact of man (land use -
changes, particularly deforestation), by climate changes, and by other changes in the
environment, e.g., atmospheric composition. Since the pools and fluxes are large (NPP.50-60
GtC per year, GPP 90-120 GtC per year; Houghton et al, 1985b), any perturbatlons ‘can have a
significant effect on the atmospheric concentration of 002 -
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1.2.2  Anthropogenic Perturbations _ | | P

The concentrations of CO; in the atmosphere are primarily affected by two anthropogenic
processes: release of CO7 from fossil fuel combustion, and changes in land use such as
deforestation.

1.2.2.1 Historical fossil .fuel input

The global input of CO3 to the atmosphere from fossil fuel combusnon, plus minor industrial .
sources like cement production, has shown an exponential increase since 1860 (about 4% per - - -
year), with major interruptions during the two world wars and the economic crisis in the

thirties (Figure 1.5). Following the "oil crisis" of 1973, the rate of increase of the COz

emissions first decreased to approximately 2% per year, and after. 1979 the global emissions

remained almost constant at a level of 5.3 GtC per year until 1985, when they started to rise

again, reaching 5.7 GtC per year in 1987 (Figure 1.5). The cumulative release of CO, from

fossil fuel use and cement manufacturing from 1850 to 1987 is estimated at 200 GtC + 10%

(Marland, 1989).

Ninety five percent of the industrial CO; emissions are from the northern hemisphere,
dominated by industrial countries, where annual releases reach up to about 5 tC per caplta
(Rotty and Marland, 1986). In contrast, CO, emission rates in most developmg countries lie
between 0.2 and 0.6 tC per capita per year. However, the relative rate of increase of the CO,
emissions is much larger in the developing countries (ca 6% per year), showing almost no
slowing down after 1973 in contrast to Western Europe and North America where the rate of
increase decreased from about 3% per year (1945-72) to less than 1% per year (1973-84).

1.2.2.2 Historical land use changes

The vegetation and soils of unmanaged forests hold 20 to 100 times more carbon per unit area
than agricultural systems. The amount of carbon released to the atmosphere compared to that
accumulated on land as a result of 1and use change depends on the amounts of carbon held in°
biomass and soils, rates of oxidation of wood products (either rapidly through burning or more:
slowly through decay), rates of decay of organic matter in soils, and rates of regrowthof - - .
forests following harvest or abandonment of agricultural land. The heterogeneity of terrestrial
ecosystems makes estimation of global inventories and fluxes difficult.

The total release of carbon to the atmosphere from changes in land use, ]g y deforestation,. -
between 1850 and 1985 has been estimated to be about 115 GtC (Houg ton and Skole, 1990), -
with an error limit of about 35 GtC. The components of the flux to the atmosphere are: (1)-
burning associated with land use change; (2) decay of biomass on site (roots, stumps, slash, . -
twigs etc.); (3) oxidation of wood products removed from site (paper, lumber, waste etc.); (4) o
oxidation of soil carbon; minus (5) regrowth of trees and redevelopment of soil organic matter
following harvest. Although the greatest releases of carbon in the nineteenth and early - ‘
twentieth centuries were from lands in the temperate zone (maximum 0.5 GtC per year), the.
major source of carbon dunng the past several decades has been from deforestation in the B
tropics, with a significant increase occurring since 1950. Over the entire 135 yr petiod, the¢ = -
release from tropical regions is estimated to have been 2-3 times greater than the release from -
middle and high latitudes. Estimates of the flux in 1980 range from 0.6 to 2.5 GtC (Houghton )
et al. 1985a, 1987, 1988; Detwiler and Hall, 1988): v1rtua11y all of this flux is from the troplcs ,
The é’ew regions for whlch data exist suggest that the annual flux is higher now than it was in *

198

1.2.3 Long-Term Atmospheric Carbon Dioxide Variatielis

The most reliable information on past atmospheric CO, concentratlons is obtained by the _
analysis of polar ice cores. The process of air occlusion lasts from about 10 up to 1000 years, = . .
depending on local conditions (e.g., precipitation rate), so that an air sample in old ice reﬂects :

the atmospheric composition averaged over a corresponding time interval. _
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Measurements on samples representing the last glacial maxirium (18,000 yr before present)
from ice cores from Greenland and Antarctica (Neftel et al, 1982, 1988; Deimas et ai., 1980)
showed CO; concentrations of 180-200 ppmv, i.e., about 70 percent of the pre-industrial
value. Analyses on the ice cores from Vostok, Antarctica, have provided new data on natural
variations of CO, covering a full glacial-interglacial cycle (Figure 1.6; Barnola et al., 1987).
Over the whole period there is a remarkable correlation between polar temperature, as deduced
from deuterium data, and the CO, profile. The glacial-interglacial shifts of CO; concentrations
must have been linked to large-scale changes in the circulation of the ocean, and in the whole
interplay of biological, chemical and physical processes, but the detailed mechanisms are not-.
yet very clear. The CO; variations were large enough to potentially contribute, via the
greenhouse effect, to a substantial (although not the major) part of the glacial-interglacial
climate change (Hansen et al., 1984; Broccoli and Manabe, 1987).

Ice core studies on Greenland ice indicate that during the last glaciation, CO3 concentration
shifts of the order of 50 ppmv may have occurred within less than 100 years (Stauffer et al.,
1984), parallel to abrupt, drastic climatic events (temperature changes of the order of 50C).
These rapid CO; changes have not yet been identified in ice cores from Antarctica (possibly
due to long occlusion times; Neftel et al., 1988), therefore, it is not yet clear if they are real or
represent artefacts in the ice record.

1.2.4 The Contemporary Record of Carbon Dioxide - Observations and
Interpret tion

1.2.4.1 The carbon dioxide incréase from pre-industrial period o
Relatively detailed /£20%:da*ahave been obtained for the last millennium from Antarctic ice cores
(Neftel et al, 1985a; Friedli et al, 1986; Siegenthaler et al., 1988; Raynaud and Barnola, 1985,
Pearman et al., 1986). They indicate that during the period 1000 to 1800, the atmospheric
concentration was between 270 and 290 ppmv. The relative constancy seems surprising in
view of the fact that the atmosphere exchanges about 30 percent of its CO; with the oceans and -
biota each year . This indicates that the sensitivity of atmospheric CO; levels to minor climatic
changes such as the Little Ice Age (lasting from the end of the 16th to the middle of the 19th
century), where global mean temperatures probably decreased by about 1°C, is small.

A precise reconstruction of.the CO3 increase during the past two centuries has been obtained
from an ice core from Siple Station, Antarctica (Figure 1.3; Neftel et al., 1985a, Friedli et al.,
1986). These results indicate that CO> started to rise around 1800 and had already increased
by about 15 ppmv by 1900. Precise direct atmospheric measurements started in 1958, when
the level was about 315 ppmv and the rate 'of increase 0.6 ppmv per year. The present '
atmospheric CO; level has reached 353 ppmv, and the mean growth rate has now reached
about 1.8 ppmv per year (Figure 1.4; Keeling et al, 1989a). - '

1.2.4.2 Uptake by the ocean :

The ocean is an important reservoir for taking up anthropogenic CO,. The relative increase of
dissolved inorganic carbon (total CO2) in ocean water is smaller than in the atmosphere (only
2-3 percent until now, see below). Precise measurements of dissolved inorganic carbon can be
made with present analytical tools. However, an accurate determination of the trend in
dissolved inorganic carbon is difficult because of its variability in time and space. Hence, )
repeated transects and time series will be required to assess the total oceanic CO; uptake with
good precision. :

The net flux of CO; into (or out of) the ocean is given by the product of a gas transfer
coefficient and ApCO» (the CO; partial pressure difference between ocean and atmosphere). -
The gas transfer coefficient increases with increasing wind speed and also depends on water .-
temperature. Therefore, the net flux into the ocean can be estimated from a knowledge of the
atmospheric CO2 concentration, pCO» in surface watér (for which the data are still sparse), the
global distribution of wind speeds over the ocean as well as the relation between wind speed
and gas transfer coefficient (which is known to £30% only). There have been several '

10
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estimates of the global net uptake of CO3 by the oceins using observations (e. g Enting and
Pearman, 1982, 1987). The most recent estimate yiclds 1.6 GtC per year (Tans et al., 1990);
the error of this estimate is, according to the authors, not easy-to estimate.

Estimates of oceanic CO; uptake, in the past and in the future, require models of the global
carbon cycle that take into account air-sea gas exchange, aqueous carbonate chemistry and the
transport from the surface to deep ocean layers. The aqueous carbonate chemistry in sea water
operates in a mode that if the atmospheric CO; concentration increases by e.g., 10%, then the
concentration of dissolved inorganic carbon in sea water increases by only about 1% at .-
equilibrium, Therefore, the ocean is not such a powerful sink for anthropogenic CO5 as might
seem first when comparing the relative sizes of the reservoirs (Figure 1.1).

The rate at which anthropogenic CO3 is transported from the surface to deeper ocean layers is
determined by the rate of water exchange in the vertical. It is known from measurements of the
radioactive isotope 14C that on average it takes hundreds to about one thousand years for water
at the surface to penetrate to well below the mixed layer of the major oceans (e.g., Broecker
and Peng, 1982). Thus, in most oceanic regions only the top several hundred metres of the
oceans have at present taken up significant amounts of anthiropogenic CO;. An-exception is the

‘North Atlantic Ocean where bomb-produced tritium has been observed even near the bottom of

the sea, indicating the active formation of new deep water.

The rain of biogenic detrital particles, which is important for the natural carbon cycle, does not
significantly contribute to a sequestering of excess CO2, since the marine biota do not directly
respond to the CO3 increase. Their activity is controlled by other factors, such as light,
temperature and limiting nutrients (e.g., nitrogen, phosphorus, silicon). Thus, only the input
of fertilizers (phosphate, nitrate) into the ocean through human activities may lead to an
additional sedimentation of organic carbon.in the ocean; different authors have estimated the
size of this additional sink between 0.04 and 0.3 GtC per year (see Baes, 1985). It seems
thus justified to estimate the fossil fuel CO, uptake to date considering the biological flux to be
constant, as long as climatic changes due to increasing greenhouse gases, or natural causes, do
not modify the marine biotic processes. Although this appears a reasonable assumption for the
past and present situation, it may well not be so in the future.

The carbon cycle models used to date to simulate the atmosphere-ocean system have often been
highly simplified, consisting of a few well-mixed or diffusive reservoirs (boxes) (e.g.,
Oeschger et al. 1975: Broecker et al., 1980, Bolin, 1981, Enting and Pearman, 1987; A
Siegenthaler, 1983). Even though’ these box models are hlghly simplified they are a powcrful
means for identifying the importance of the different processes that determine the flux of CO2
into the ocean (e.g., Broecker and Peng, 1982; Peng and Broecker, 1985)." The results of
these models are considered to be reasonable because;, as long as the ocean circulation is not
changing, the models need only simulate the transport of excess CO2 from the atmosphere into
the ocean, but not the actual dynamics of the ocean. In the simple models, the oceanic
transport mechanisms, eg., formation of deep water, ate parametérized. The - transport
parameters (e.g., eddy diffusivity) are determined from observations of transient tracers that
are analogs to the flux of anthropogenic CO3 into the ocean. If a model reproduces correctly °
the observed distribution of, e.g., bomb-produced 14C, then it might be expected to simulate
reasonably the flux of CO; into the ocean. A 1-D box-d1ffus1on model yields an oceanic .
uptake of 2.4 GtC per year on average for the decade 1980 - 1989, and an outcrop-diffusion
model (both described by Siegenthaler, 1983) 3.6 GtC per year. The latter model most -
probably overpredicts the flux into the ocean, because it includes an infinitely fast exchange
between hlgh-latltude surface waters and the deep ocean.

However, it is obviously desirable to use 3-dimensional (3-D) general circulation models of the -
oceans for this purpose. At this time, only a few modehng groups have started to do this. One
3-D model (Maier-Reimer and Hasselmann 1987) gives a similar CO7 uptake as a 1-D box-
diffusion model of Siegenthaler (1983), as illustrated by the model response to a.pulse input of
CO, (Figure 1.2). In a recent revised version of this model (Maier-Reimer et al., pérsonal
communication) the ocean takes up less CO», about 1.2 GtC per year on average for the decade
1980 - 1989. The GFDL 3-D ocean model (Sarmiento et al, 1990) has an oceanic uptake of -
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1.9 GtC per year for the same periud. 3-D ocean modeis unG especially coupled atmosphere-
ocean models are the only means to study in a realistic way the feedback effects that climate
change may have on atmospheric CO; via‘alteration of the ocean circulation (cf. Section
1.2.7.1). However, models need to be constrained by more data than are presently available.

The oceanic uptake of CO, for the decade 1980 - 1989, as estimated based on carbon models
(e.g., Siegenthaler and Oeschger, 1987; Maier-Reimer et al., personal communication, 1990;
Goudriaan, 1989; Sarmiento et al., 1990) is in the range 2.0+0.8 GtC per year.

1.2.4.3 Redistribution of anthropogenic carbon dioxide
During the period 1850 to 1986, 195320 GtC were released by fossil fuel burning and 117135
GtC by deforestation and changes in land use, adding up to a cumulative input of 312440 GtC.

Atmospheric CO; increased from about 288 ppmv to 348 ppmv during this period,
corresponding to (41+6)% of the cumulative input. This percentage is sometimes called the
"airborne fraction”, but that term should not be misunderstood: all CO;, anthropogenic and
non-anthropogenic, is continuously being exchanged between atmosphere, ocean and
biosphere. Conventionally, an "airborne fraction" referring to the fossil input only has often
been quoted, because only the emissions due to fossil fuel burning are known with good
precision. However, this may be misleading, since the atmospheric increase is a response to
the total emissions. We therefore prefer the definition based on the latter. The airborne
fraction for the period 1980 - 1989 (see calculation below) corresponds to (48+8)% of the
cumulative input.

In model simulations of the past CO; increase, u;nngesilm;tcd emissions from fossil fuels and
deforestation, it has generally been found that the simulated increase is larger than that actually
observed. An estimate for the decade 1980-1989 is:

Emissions from fossil fuels into the atmosphere (Figure 1.5) 5.4%0.5 GtC per yr
Emissions from deforestation and land use 1.6x1.0
Accumulation in the atmosphere 3.410.2
Uptake by the ocean 2.0+0.8
Net imbalance 1.6t+1.4

The result from this budget and from other studies is that the estimated emissions exceed the
sum of atmospheric increase plus model-calculated oceanic uptake by a significant amount. -
The question therefore arises whether an important mechanism has been overlooked. All
attempts to identify such a "missing sink" in the ocean have, however, failed so far. A
possible exception is that a natural fluctuation in the oceanic carbon system could have caused a
decreasing atmospheric baseline concentration in the past few decades; this does not appear
likely in view of the relative constancy of the pre-industrial CO; concentration. There are
possible processes on land, which could account for the missing CO; (but it has not been
possible to verify them). They include the stimulation of vegetative growth by increasing CO;
levels (the CO;, fertilization effect), the possible enhanced productivity of vegetation under
warmer conditions, and the direct effect of fertilization from agricultural fertilizers and from
nitrogenous releases into the atmosphere. It has been estimated that increased fertilization by
nitrogenous releases could account for a sequestering of up to a maximum of 1 GtC per year in
terrestrial ecosystems (Melillo, private communication, 1990). In addition, changed forest
management practices may also result in an increase in the amount of carbon stored in northern
mid-latitude forests. The extent to which mid-latitude terrestrial systems can sequester carbon
before becoming saturated and ineffective is unknown. As mid-latitude terrestrial systems
become close to becoming saturated, and hence ineffective in sequestering carbon, this would
allow more of the CO; to remain in the atmosphere.

A technique for establishing the global distribution of surface sources and sinks has been to
take global observations of atmospheric CO; concentration and isotopic composition and to
invert these by means of atmospheric transport models to deduce spatial and temporal patterns
of surface fluxes (Pearman et al., 1983; Pearman and Hyson, 1986; Keeling and Heimann,
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1986) The observed mterhemlsphenc C02 concentration dlf"erence (cun'ently about 3 ppmv)
is smaller than one would expect given that nearly all fossil releases occur in the northem
hemisphere. The results of this'approach suggest that there is an unexpectedly large sink in the
northern hemisphere, equlvalent to more than half of the fossil fuel CO release (Enting and .
Mansbridge, 1989; Tans et al., 1990; Keeling et al., 1989b) Furthermore, it has been

concluded that the oceanic uptake compauble with oceanic and atmospheric CO, data and with -

a 3-dimensional atmospheric transport model is at most 1 GtC per year (Tans et al., 1990).
Thus, a significant terrestrial sink, possibly larger than the oceanic uptake, is suggested by
these model analyses. '

1.2.4.4 Seasonal variations
Atmospheric CO; exhibits a seasonal cycle, dominated by the seasonal uptake and release of »
atmospheric CO; by land plants. Its amplitude is small (1.2 ppmv peak-to-peak) in the '

_ southern hemisphere and increases northward to a maximum of order 15 ppmv peak-to-peak in

the boreal forest zone (55 65° N).

The amplitude of the seasonal cycle has been observed to be i mcreasmg (e.g., Pearman and
Hyson, 1981: Bacastow et al., 1985; Thompson et al., 1986). For example, at Mauna Loa, -
Hawaii, the seasonal amphtude has increased by nearly 20% since 1958. The increase has
however, not been monotonic, and different evaluation methods yield somewhat different
values; still, it is statistically significant. This increasing amplitude could point to a growing
productivity (NPP) of the terrestrial ecosystems, and to a sequestering of carbon by a growmg
biomass, provided the increase in biomass is not fully compensated by respiration. It is
important to note that such a change does not necessarily indicate increased productivity or
increased storage of carbon (Pearman and Hyson, 1981; Kohlmaier et al., 1989; Houghton,
1987); it could also be due to, e.g., accelerated soil respiration in winter.

1.2.4.5 Interannual variations I : ‘

Small imbalances in natural exchange fluxes are reﬂected in interannual CO» concentration
fluctuations (1 ppmv over 1-2 years). They are correlated with the El Nifio-Southern =~
Oscillation (ENSO) phenomenon (Thompson ¢t al., 1986; Keeling et al., 1989a), which
suggests a relation to chaniges in the equatorial Pacific Ocean, where normally the upwelling
causes a high pCO2 peak and outgassing of CO5 into the atmosphere However, a closer
inspection shows that this cannot be the dominating mechanism, since during El Nifio, the = - -
equatorial pCO» peak disappears (Feely et al., 1987), while atmospheric CO3 grows more o
strongly than normally. Alternatively, processes in the land biosphere, perhaps in response to -
climatic events connected with ENSO events, may be responsible. This explanationis =
supported by one set of stable carbon isotope data on atmospheric CO; (Keeling et al., 1989a),
but not supported by a second set (Goodman and Francey, 1988) o

1.2.4.6 Temporal variations of carbon isotopes , ‘

The release of CO3 from biospheric carbon and fossil fuels, both havmg lower 1-°’C112C ratios
than atmospheric CO», has led to a decrease of the isotope ratio 13C/12C in the atmosphere by
about 19/59. The man-made emissions of 14C-free fossil fuel CO; have likewise caused a

decrease of the atmosphenc 14C concentration (measured on n'ee-nngs) of the order of 2% -
from 1800 to 1950. Both isotopic perturbations can be used to constrain the hlstory ofthe . .
anthropogenic release of CO,. The observed decreases of 13C, as observed in air trapped i 1n o

ice cores (Friedli et al., 1986) and 14C, observed in tree rings, agree, within experimental . .
uncertainty, with those expected from model calculations with the same carbon cycle modelsas -
used for studying the CO; increase (Stuiver and Quay, 1981; Siegenthaler and Oeschger, .-
1987). The interpretation of 13C trends in tree rings has proven to be difficult because of plant
physiological effects on isotope fracnonaﬂon (Francey and Farquhar, 1982).

1.2.5 Evidence that the Contemporary Carbon Dioxide Increase is j
Anthropogenic :
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How do we know that in fact huiman activity has been responsible for the well documented

25% increase in atmosphéric CO; since the early 19th century? Couldn't this rise instead be

the result of scme loag-term natural fluctuation in the natural carbon cycle? Simple arguments
allow us to dismiss this possibility. _

First, the observational CO records from ice cores with good time resolution clearly show that
the maximum range of natural variability about the mean of 280 ppmv during the past 1000
years was small (10 ppmv over a 100 year timescale), that is an order of magnitude less than
the observed rise over the last 150 years. A value as high as the current level of 353 ppmv is - -
not observed anywhere in the measured ice core record for the atmosphenc history during the
past 160,000 years; the maximum value is 300 ppmv during the previous interglacial, 120, 000
years ago.

Second, the observed rate of C02 increase closely parallels the accumulated emission trends
from fossil fuel combustion and from land use changes (c.f. Section 1.2.2). Since the start of
atmospheric monitoring in 1958, the annual atmospheric increase has been smaller each year
than the fossil CO3 input. Thus, oceans and biota together must have been a global sink rather
than a source during all these years. Further evidence is provxded by the fact that the north-to-
south CO; concentration difference has been observed to increase from 1 ppmv in 1960t03
ppmv in 1985, parallel to the growth of the (northern hemisphere) fossil fuel combustion
sources (Keeling et al., 1989a).’

Third, the observed isotopic trends of 13C and 14C agree qualitatively with those expected due
to the CO2 emissions from fossil fuels and the biosphere, and they are quantitatively consistent
with results from carbon cycle modelling.

1.2.6 Sensitivity Analyses for Future Carbon Dioxide Concentratibns

Future atmospheric CO3 concentrations depend primarily on emission rates from energy use
and deforestation, and on the effectiveness of the ocean and land biota as CO3 sinks. For the
sake of illustration, several schematic scenarios are'shown in Figures 1.7 and 1.8. Those of
Figure 1.7 are based on prescribed total CO2 emission ratés after 1990, for those in Figure 1.8
atmospheric concentrations after 1990 were prescribed and the corresponding emission rates .
were calculated to fit these concentrations. A box-diffusion model of the global cycle was used
for these simulations (Enting and Pearman, 1982, 1987), with an oceanic eddy diffusivity of
5350 m2year! and an air-sea gas exchange rate corresponding to an exchange coefficient of
0.12 yearl. The calculations assume no blosphenc-chmate feedbacks, and also assume that
after 1990 the net biospheric input of CO» is zero, i.c., the'i input of CO; from u'oplcal
deforestation is balanced by uptake of CO3 by terrestrial ecosystems.

In case a (all emissions stopped; Figure 1.7), the atmospheric concentration dechnes, but only
slowly (from 351 ppmv in 1990 to 331 ppmv in 2050 and 324 ppmv in 2100), because the
penetration of man-made CO3 to deeper ocean layers takes a long time. Even if the emissions
were reduced by 2% per year from 1990 on (case b), atmospheric CO2 would continue to -
increase for several decades. Case ¢ (constant emission rate after 1990) gives CO, levels of
about 450 ppmv in 2050 and 520 ppmv in 2100. A constant relative growth rate of 2% per
year (case d) would yield 575 ppmv in 2050 and 1330 ppmv in 2100. Comparison of cases b,
c and d clearly shows that measures to reduce emissions will result in slowing down the rate of
atmospheric CO2 growth. '

Cases b' and ¢', in comparison to b and c, schematically 111ustrate the effect of reducing
emissions in 2010 instead of in 1990.

If an (arbitrary) threshold of 420 ppmv. i.e., 50% above pre-mdustnal is not to be exceeded
(case e , Figure 1.8), then CO2 production rates should slowly decline, reaching about 50% of -

their present value by 2050 and 30% by 2100. In order to keep the concentration at the present o
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level (case f), emissions would have to be reduced drastically to 30% of present immediately
and tc less than 20% by 2050. '

The results of scenario calculations with a 3-D ocean-atmosphere model (Maier-Reimer and
Hasselmann, 1987; Maier-Reimer et al., personal communication, 1990--revised model) give
higher concentrations than those obtained with a box-diffusion model shown in Figure 1.7.
For instance, about 480 ppmv in the year 2050 and about 560 ppmv in the year 2100 for
scenario ¢, compared to about 450 ppmv and 520 ppmv in Figure 1.7. On the other hand,
calculations with a box model that includes a biospheric CO; sink (Goudriaan, 1989) yields.-
somewhat lower concentrations than shown in Figure 1.7, for instance about 415 ppmv in the
year 2050 and 460 ppmv in the year 2100 for scenario c. -

1.2.7 Feedbacks from Climate Change into the Carbon Dioxide Cycle

As increasing greenhouse gas concentrations alter the Earth's climate, changing climate and
environmental conditions in their turn act back on the carbon cycle and atmospheric CO;. The .
climate change Earth has experienced in the recent past is still within the range of natural short-
term variability, and so are probably, therefore, the feedback effects of anthropogenic climate
change. However, as the changes in the climate become larger than natural climatic variation -
the magnitude of the feedback effects should begin to have a significant effect. These
feedbacks could in general be either positive (amplifying the initial changes) or negative
(attenuating them). o

1.2.7.1  Oceanic feedback effects : - '
The following are possible feedback effects on the ocean-atmosphere carbon system:

12.7.1.1 Ocean temperature: Ocean temperature changes can affect sea water CO; chemistry.
Surface-water pCO2 will increase with increasing temperature, tending to decrease the net |
uptake by the oceans. The future atmospheric CO increase may be amplified by something
like 5 percent due to this effect (Lashof, 1989). -

12.7.12 Ocean circulation: The ocean circulation may change in response to climatic
change. -As a consequence of increasing surface water temperatures, the thermocline may
become more resistant to vertical mixing and slow down the uptake of anthropogenic CO».
Modified wind stress may affect ocean circulation. However, the overall change in ocean-
dynamics, and consequently in CO; uptake, due to a climatic change cannot be estimated from_
simple considerations; a proper evaluation of such an effect can only be done using dynamical
ocean models. Studies on Greenland ice cores indicates that during the last glaciation,
significant CO3 concentration shifts may have occurred within less than 100 years (c.f. Section
1.2.3), probably caused by strong changes of large-scale ocean circulation. Therefore, the =~ .
possibility that, due to climatic changes, unexpected abrupt events may take place in the natural
carbon system cannot be excluded.

1.2.7.13  Gas exchange rates: A change in the global wind pattern could influence the gas
transfer from the atmosphere to the sea surface. Carbon cycle models show that the net CO2
uptake by the global ocean is not sensitive to the gas transfer coefficients (because itis ==
controlled mainly by vertical mixing, not by gas exchange; Oeschger et al., 1975; Broecker et
al., 1980; Sarmiento et al., 1990), so this effect would probably be of minor influence. =

12.7.14 Modification of oceanic biogeochemical cycling: The rain of dead organic particles
corresponds to a continuous export flux of carbon (and nutrients) out of the ocean surface, ~ .
which under non-perturbed conditions is balanced by an equal upward transport of dissolved
carbon (and dissolved nutrients) by water motion. In polar regions and strong upwelling -

zones, where productivity is not limited by nitrogen or phosphorus, the balance could,beéome"_'_" .

disturbed consequent on variations in ocean dynamics (c.f. Section 1.2.7.1.2), soas to : :
influence atmospheric COj. As a result of climate change, the distribution of marine - = -
ecosystems and species composition could change, which could affect pCO2 in surface -
waters. It is not possible at present to predict the direction and magnitude of such effects.
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Warming of the oceans might lead to accelerated decomposition of dissolved organic carbon,
converting it into CO», and thus amplify the atmospheric increase (Brewer, personal
communication, 1990).

12.7.1.5 UV-B radiation: A reduction in stratospheric O3 would increase the i intensity of
UV-B radiation at the Earth's surface. This might have negative effects on the marine biota due
to a decrease of marine productivity and thus on the biological carbon pump. This could lead to
an increase in the concentration of CO; in surface waters and consequently in the atmosphere.’

1.2.7.2 Terrestrial biospheric feedbacks
The following are probable feedback effects on the terrestrial biosphere-atmospheric carbon
system: _

12.7.2.1 Carbon dioxide fertilization: Short-term experiments under controlled conditions
with crops and other annuals, as well as with few perennials, show an increase in the rates of
photosynthesis and growth in most plants under elevated levels of CO; (Strdin and Cure, :
1985). If elevated levels of CO, increase the productivity of natural ecosystems, more carbon )
may be stored in woody tissue or soil organic matter. Such a storage of carbon will withdraw
carbon from the atmosphere and serve as a negative feedback on the CO3 increase. Of -
particular importance is the response of forests (Luxmoore et al., 1986), given that forests
conduct about 2/3 of global photosynthesis (50% of this cycles annually through leaves, while
50% is stored in woody tissue). However, it is not clear whether the increasesin
photosynthcsis and growth will persist for more than 4 few growing seasons, whether they
will occur at all'in natural ecosystems and to what degree they will result in an increased
storage of carbon-in terrestrial ecosystems.

12722 Eutrophication and toxification: The increased availability of nutrients such as
nitrate and phosphaie from agricultural fertilizers and from combustion of fossil fuel may
stimulate the growth of plants: It has been estimated that the effect of eutrophication, both on
land and in the oceans, could be as large as 1 GtC per year (Melillo, private communication, -
1990). However, it should be noted that the greater availability of nutrients has often been
associated with increasing levels of acid precipitation and air polluuon which have been
associated with a reduction in the growth of terrestrial biota.

12723 Temperature ‘Under non-tropical conditions, photosynthesis and respiration by
plants and by microbes both tend to increase with increasing temperature; but respiration is the
more sensitive process, so that a warming of global air temperature is likely to resultinan .
initially increased release of carbon to the atmosphere Estimates indicate that the additional _
flux might be significant, perhaps as large as one'or a few GtC per year (Woodwell, 1983;
Kohlmaier, 1988; Lashof, 1989; Houghton and Woodwell, 1989). Th1s temperature-enhanced
respiration would be a positive feedback on global warming.

12.72.4 Water: Changes in soil water may affect carbon fixation and storage. Increased
moisture can be expected to stimulate plant growth in dry ecosystems and to increase the
storage of carbon in tundra peat. There is a possibility that stresses brouglit about by climatic
change may be alleviated by increased levels of atmospheric CO,. At present however, it is not .
possible to predict reliably either the geographical distribution of changes in soil water of the -

net effect of these changes on carbon fluxes and storage in different ecosystems. Chariges i in .
climate are generally believed to be more important than changes in the atmospheric
concentratlon of CO; in affecting ecosystem processes (c.f. Sectlon 10. )

12.72.5 Change in geographical distribution of vegetation types: In response to
environmental change, structure and location of vegetation types may change. If the rate of -
change is slow, plant distributions may adjust. If, however, the rate of change is fast, large
areas of forests might not be able to adapt rapidly enough, hence be negatively affected with a -
subsequent release of CO» to the atmosphere
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12.72.6 UV-B radiation: A reduction in stratospheric O3 would increase the intensity of
UV-B radiation at the Earth's surface. Increased UV-B may have a detrimental effect on many -
land biota, including crops (Teramura, 1983), thus affectmg the strength of the blosphenc smk ‘
of CO; over land.

1.2.8 Cehclusions

The atmospheric CO concentration is now about 353ppmv, 25% higher than the pre-industrial
(1750-1800) value and higher than at any time in at least the last 160,000 years. This nse, -
currently amounting to about 1.8 ppmv per year, is beyond any doubt due to human activities.
Anthropogenic emissions of CO3 were 5.7+0.5 GtC due to fossil fuel burning in 1987, plus
0.6 t0 2.5 GtC due to deforestation (estlmate for 1980). During the last decade (1980-1989)
about 48% of the anthropogenic emissions have stayed in the atmosphere, the remainder has -
been taken up by the oceans and possibly by land ecosystems. Qur qualitative knowledge of

. the global carbon cycle is, in view of the complexity of this cycle, relatively good. However, :

the current quantitative estimates of sources and of sinks of CO; do not balance; the
atmospheric increase is less rapid than expected from carbon cycle models (in which CO,
fertilization or environmental responses of the biosphere are not included). This, and model :
analyses of the interhemispheric CO, gradient, indicate that the northern'hemisphere terrestrial .
ecosystems may act as a significant sink of carbon. Such a sink has, however, notbeen -
directly identified. To summarize: the total annual input of anthropogenic COz is currently . . -
(1980-1989) about 7.0£1.1 GtC, assuming a central value for the input of CO» from tropical
deforestation; the annual uptake by the oceans is estimated (based on the box models, GCMs - -
and Tans et al, 1990) to be about 2 0+1.0 GtC; and the annual atmospheric accumulation is
about 3.440.2 GiC. Thus, the annual sequestering by the terrestrial biosphere should be about
1.6+1.5 GtC. While several mechanisms have been suggested that could sequester carbonin
terrestrial ecosystems, it is difficult to account for the total required sink, Therefore, it appears -
likely that, (i) the uptake of CO3 by the oceans is underestimated, (ii) there are important |
unidentified processes in terrestrial ecosystems that can sequester COp, and/or (m) the amount
of CO; released from tropical deforestation is at the low end of current estimates.

If the land biota presently act as a sink of carbon duetoa femhzauon effect, then they might get

saturated with respect to this fertilization some time in the future. This mearis that'we cannot
assume, that the terrestrial sink, which may be active currently, will contmue toexist
unchanged through the next century.

In order to av01d a continued rapid growth of CO2 in the atmosphere, severe reductions on
emissions will be necessary. The time taken for atmospheric CO to adjust to changes in
sources or sinks is of the order of 50-200 years, determined mainly by the slow exchange of
carbon between surface waters and deeper layers of the ocean. Even if all anthropogenic
emissions of COp were halted, the atmospheric concentration would decline only slowly; and it
would not approach its pre-industrial level for many hundreds of years. Thus, any reductions ..
in emissions will only become fully effective after a time of the order of a century, or more.
Based on some model estimates, which neglect the feedbacks discusséd earlier, the :
atmospheric concentration in the year 2050 would be between 530 - 600 ppmv for a constant

relative growth of the annual anthropogenic emissions by 2% per year, and between 415 - 480 . i

ppmv (increasing to 460 - 560 ppmv by the year 2100) for a constant anthropogenic emission_
rate at the 1990 level. In order not to exceed 420 ppmv (50% above prée-industrial), annual

anthropogenic emissions would have to be reduced continuously to about 50% of their present. . -

value by the year 2050. In order to stabilize concentrations at present day concentrations (353 . -
ppmv), an immediate reduction in global anthropogenic emissions by 60-80 percent would be
necessary. . The size of the estimated reduction depends on the carbon cycle model used. o

During the millennium preceding the anthropogenic CO2 growth, the concentratlon was
relatively constant near 280 ppmv, with a variability of less than + 10 ppmv. This indicates
that the sensitivity of atmospheric CO; levels to minor climatic changes such as the Little Ice

Age, where global mean temperatures probably decreased by about 1°C, is within this range. - o
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. However, the anticipated climatic and environmental changes may soon become large enough

to act back on the oceanic and terrestrial carbon cycle in a more substantial way. A close
interaction between climate variations and the carbon cycle is evidenced by the glacial-
interglacial CO» variations. The ice-core record shows that CO; concentrations during the

"coldest part of the last glaciation were about 30% lower than during the past 10,000 years. The

glacial-interglacial CO» variations were probably due to changes in ocean circulation and
marine biological activity, and were correlated to variations in global climate. There is some
(not fully clear) evidence from ice cores that rapid changes of CO», ca. 50 ppmv within about a
century, occurred during and at the end of the ice age. »

If global temperatures increase, this could change the natural fluxes of carbon, thus having
feedback effects on atmospheric CO2. Some of the identified feedbacks are potentially large
and could significantly influence future CO; levels. They are difficult to quantify, but it seems
likely that there would be a net positive feedback, i.e., they will enhance the man-made
increase. On the longer term, the possibility of unexpected large changes in the mechanisms of
the carbon cycle due to a human-induced change in climate cannot be excluded. -

1.3 METHANE

Methane is a chemically and radiatively active trace gas that is produced from a wide variety of
anaerobic (i.e., oxygen deficient) processes and is primarily removed by reaction with
hydroxyl radicals (OH) in the troposphere. Oxidation of CH4 by OH in the stratosphere is a
significant source of stratospheric water (HO) where it is an important greenhouse gas.

1.3.1 Atmospheric Distribution of Methane

1.3.1.1 Paleo atmospheric record of methane _

There are good data on the atmospheric concentration of CHy (Figure 9) from Antarctic and
Greenland ice cores for the period between 10,000 and 160,000 years ago (Raynaud etal.
1988; Stauffer et al. 1988; Craig and Chou, 1982; Chappellaz et al. 1989). The minimum -~ -
concentration during the last glacial periods (about 20,000 and 150,000 years ago) was around
0.35 ppmv, and rose rapidly, in phase with the observed temperature increases, to about 0.65
ppmv during the glacial-interglacial transitions (about 15,000 and 130,000 years ago). The
atmospheric concentrations of CHy decreased rapidly, prior to, and during the last deglaciation
period about 10,000 - 11,000 years ago (the Younger Dryas period when there were abrupt
temperature decreases in Greenland and northern Europe), and increased rapidly thereafter.

Because of the brittle nature of the ice cores, data on the atmospheric concentrations of CH4
are reliable only during the last 2,000years of the Holocene period (last 10,000 years) ‘

1.3.1.2 Contemporary record of methane

Ice core data (Figure 1.10) indicate that the atmospheric concentrations of CHy averaged
around 0.8 ppmv between two hundred and two thousand years ago, increasing to 0.9 ppmv
one hundred years ago (Craig and Chou, 1982; Rasmussen and Khalil, 1984; Staufferetal.
1985; Pearman and Fraser, 1988; Pearman et al., 1986; Etheridge et al., 1988). Since then,
the atmospheric concentration of CHy has increased smoothly to present levels, highly - =~
correlated with global human population. Analysis of infrared solar spectra has shown that the
atmospheric concentration of CHy has increased by about 30% over the last 40 years (Rinsland
et al. 1985; Zander et al. 1990). :

Atmospheric concentrations of CH4 have been measured directly since 1978 when the globally
averaged value was 1.51 ppmv (e.g., Rasmussen and Khalil, 1981; Blake and Rowland,
1988). Currently the value is 1.72 ppmv, corresponding to an atmospheric reservoir of about
4900 Tg (1 Tg = 1012 g) and it is increasing at a rate of 14 to 17 ppbv per year (40 to 48 Tg per
year), i.e., 0.8 to 1.0% per year (Blake and Rowland, 1988; Steele et al. 1987). The .
atmospheric concentration of CHs in the Northern Hemisphere is 1.76 ppmv, compared to

1.68 ppmv in the Southern Hemisphere (Figure 1.11). The magnitude of the seasonal '
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variability varies with lautude (Steele et al. 1987; Fraser et al. 1984), bemg controlled by the
temporal variability in source strengths and atmosphcnc concentration of OH radicals,

1.3.1.3 Isotopic composition of methane
Methane is produced from different sources with distinctive proportions of carbon 12C, 13C,
and 14C, and hydrogen isotopes H, D (2H), and T (3H).. Similarly, the rates of processes that
destroy CH4 depend upon its isotopic composition. Consequently, the CH4 budget can be
constrained by knowledge of the isotopic composition of atmospheric CH, the extent of
isotopic fractionation during removal, and the isotopic signatures of CHy from different
sources. Recent work to elucidate the sources of CH4 has proceeded through an analysis of
carbon isotopic signatures (Cicerone and Oremland, 1988; Wahlen et al., 1989 Lowe et al.,
1988; and references therein).. One example of this is an analysis of 4,14C data which suggests
that about 100 Tg CH4 per year may arise from fossil sources (Cicerone and Oremland, 1988;
Wahlen et al., 1989). Such a distinction is possible because CH4 from fossil sources is 14C-
free, while that from other sources has essentially the 14C concentration of modern carbon.

1.3.2 Sinks of Methane

The major sink for atmospheric CHy is reaction with OH in the troposphere, the OH
concentration being controlled by a complex set of reactions involving CHs, CO, NMHC,
NOy, and tropospheric O3 (discussed in Section 1.7; Sze, 1977; Crutzen, 1987). Based on the
reaction rate coefficient between CH4 and OH, and the esnmated troposphenc distribution of
OH, an atmospheric life-time for CHy of between 8 and 11.8 years has been estimated (Prinn
et al. 1987). This estimate is supported by the fact that models of global OH are tested by
analyses of the budgets for CH3CClz (Logan et al., 1981; Fraser et al., 1986a; Prinn et al.,
1987) and 14CO (Appendix to WMO, 1989b). The reaction between CHy and OH currently
represents a sink of 400 to 600 Tg of CH4 per year. The efficiency of this sink may, however,
have decreased during the last century because the atmosphéric concentration of OH in'the -
troposphere may have decreased, hence the lifetime of CHy would have increased, in response
to increasing concentratlons of CO, NMHC, and CHy4 (Sze, 1977).

Soils may represent a removal mechanism for CH4. The magnitude of this sink has been
estimated (this assessment) t0 be 30£15 Tg CHy per year from the work of Harris et al., 1982
and Seiler and Conrad, 1987.

1.3.3 Sources of Methane

Methane is produced from a wide variety of anaerobic sources (Cicerone and Oremland, 1988).
Two main pathways for CH4 production have been identified; (i) reduction of COp with- :
hydrogen, fatty acids or alcohols as hydrogen donors, or (ii) transmethylation of acetic acid-or
methy] alcohol by CHy-producing bacteria. Table 2 summarizes identified sources of CHy
with ranges of likely annual emissions. The total annual CH4 source must equal the
atmospheric sink of about 500 (400 to 600) Tg CHj per year, the possible soil sink of about 30
(15 to 45) Tg CHg per year, and the annual growth of 40 to 48 Tg CHy in the atmosphere

The sum of the present best estimates of the sizes of the individual sources identified in Table 2
equal 525 Tg CHy per year. It should be noted that the newest data for rice paddies, biomass -
burning, and coal mining sources suggest that the values may be even less than those of Table
2, possibly indicating a missing source of CHy, or an overestimate of the sink for CHy. .
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- Table 2
ESTIMATED SOURCES AND SINKS OF METHANE

Annual Release (Tg CHy) | Range (Tg CHy)
Source
Natural Wetlands (bogs, swamps, tundra, etc) 115 100 - 200
Rice Paddies 110 25-170
Enteric Fermentation (animals) _ . 80 65-100
Gas Drilling, venting, transmission .45 25- 50
Biomass Burning ' 40 20- 80
Termites ‘ 40 10- 100
Landfills - 40 20- 70
Coal Mining 35 - 17- 50
Oceans , 10 5- 20
 Freshwaters ( 5 1- 25
CHj4 Hydrate Destabilization 5 ‘ 0-100
Sink _ _
Removal by soils : - 30 - 15-45
Reaction with OH in the atmosphere 500 _ 400- 600
Atmospheric Increase 44 ' 40- 48

1.3.3.1 Natural wetlands

Significant progress has been made in quantifying the magnitude of the source of CH4 from
natural wetlands (Svensson and Rosswall, 1984; Sebacher et al. 1986; Whalen and Reeburgh
1988; Moore and Knowles, 1987; Mathews and Fung, 1987; Harris et al. 1985; Crill et al.
1988; Andronova, 1989; Harris and Sebacher, 1981; Burke et al, 1988; Harris et al, 1988;
Aselmann and Crutzen, 1989). Recent data support earher estimates of a global flux of 110- - ,
115 Tg CHy per year, but reverses the relative importance of tropical and high latitude systems.
The data base, which is still quite limited (no data from Asia), suggests 55 Tg CH4 peryear -
(previously 32 Tg CHj per year) from tropical wetlands, and 39 Tg CH per year (previously
63 Tg CHy per year) from high latitude wetlands.. Since CHj is produced through biological ,
processes under anaerobic conditions, any factors affecting the phys1ca1 chemwal or biological
characteristics of soils could affect CH4 emission rates. . . '

1.3.3.2  Rice paddies

Rice paddies are an important source of CHy with estimates of the globally averaged flux
ranging from 25 - 170 Tg CH4 per year (Neue and Scharpénseel, 1988; Yagi and Minami,
1989; Holzapfel-Pschorn and Seiler, 1986; Cicerone and Shetter, 1981; Cicerone et al. 1983) -
The flux of CH4 from rice paddies is crmcally dependent upon several factors including: ) -

agricultural practices (€.g., fertilization, water management, density of rice plants, double - - o
cropping systems, application of manure or rice straw), (ii) soil / paddy characteristics (soil =~ -

type, acidity, redox potential, temperature, nutrient availability, substrate, prof'ﬂe of anaerobic
environment), and (iii) time of season. One dlfﬁculty in obtammg accurate estimates is that

- almost 90% of the world's harvested area of rice paddies is in Asia, and of this about 60% are B

in China and India from which no detailed data is available. The annual productionof rice - - -
since 1940 has approximately doubled as a result of double cropping practices and an increased .
area of cultivation. It is likely that CH4 emissions have increased propomonally as well. -
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1.3.3.3 Biomass burning . . : .
Biomass burning in tropical and sub-tropical regions is thought to be a significant source of
atmospheric CHy, with estimates of global emission rates ranging from 20 to 80 Tg CHy per
year (Andreae et al. 1988; Bingemer and Crutzen, 1987; Crutzen et al. 1979; Crutzen et al.
1985; Crutzen, 1989; Greenberg et al. 1984; Stevens et al. 1990; Quay et al. 1990). Improved
estimates require an enhanced understanding of: (i) CH4 emission factors, (ii) the amount, by '
type, of vegetation burnt each year on an area basis, and (iii) type of burning (smouldering vs
flaming). Current estimates indicate that over the last century the rate of forest clearing by

burning has increased (cf. Section 1.2.2.2). - =

1.3.3.4 Enteric fermentation (animals)

Methane emissions from enteric fermentation in ruminant animals, including all cattle, sheep

and wild animals, is estimated to provide an atmospheric source of 65 - 100 Tg CHy per year
(Crutzen et al. 1986; Lerner et al., 1988). Methane emissions depend upon animal

populations, as well as the amount and type of food. Itis difficult to accurately estimate the
change in this source over the last century because the significant increase in the number of
cattle and sheep has been partially offset by decreases in the populations of elephants and North
American bison. One estimate suggests that the magnitude of this source has increased from

21 Tg CHy per year in 1890 to 78 Tg CH4 per year in 1983 (Crutzen et al. 1986).

1.3.3.5 Termites : '

There is a large range in the magnitude of the estimated fluxes of CHy from termites; 10 - 100
Tg CHy per year (Cicerone and Oremland, 1988; Zimmerman et al. 1982; Rasmussen and
Khalil, 1983; Seiler et al. 1984; Fraser et al. 1986b). The values are based on the results of
laboratory experiments, applied to estimates of global termite populations and the amount of
biomass consumed by termites, both of which are uncertain, and field experiments. It is
important to determine whether the global termite population is currently increasing, and
whether it is likely to respond to changes in climate.

1.3.3.6 Landfills

The anaerobic decay of organic wastes in landfills may be a significant anthropogenic source of
atmospheric CHy, 20 - 70 Tg CH4 per year. However, several factors need to be studiedin -
order to quantify the magnitude of this source more precisely, including amounts, trends, and
types of waste materials, and landfill practices (Bingemer and Crutzen, 1987). - .

1.3.3.7 Oceans and freshwaters

Oceans and freshwaters are thought to be a minor source of atmospheric CH4. The estimated
flux of CH4 from the oceans is based on a limited data set, taken in the late 1960's / early -
1970's when the atmospheric concentration of CHy was about 20% lower. They showed that
the open oceans were only slightly supersaturated in CHy with respect to its partial pressure in
the atmosphere. There are inadequate recent data from either the open oceans or coastal waters

to reduce the uncertainty in these estimates (Cicerone and Oremland, 1988). '

1.3.3.8 Coal mining -

Methane is released to the atmosphere from coal mine ventilation, and degassing from coal
during transport to an end-use site. A recent unpublished study estimated the flux of CH4 from
coal mining, on a country basis, for the ten major coal producing countries, and deduceda -
global minimum emission of 17 Tg CH4 per year. Global CHy fluxes from coal mining have .
been estimated to range from 10 - 50 Tg CHy per year (Cicerone and Oremland, 1988,and -
recent unpublished studies by others).

1.3.3.9 Gas drilling, venting and transmission

CH, is the major component of natural gas, hence leakage from pipelines and venting from oil .
and gas wells could represent a significant source of atmospheric CHj (Cicerone and B
Oremland, 1988). The global flux from these sources is estimated, based on limited data of
questionable reliability, to range from 25 - 50 Tg CHy per year.
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1 3 4 Feedbacks from Climate Change into the Methaue Cycie

Future atmospheric concentrations of CH4 will depend on changes in the strengtns of either the
sources or sinks, which are dependent upon social, economic, and political, and also
environmental factors and in particular changes in climate. Methane emissions from wetlands
are particularly sensitive to temperature and soil moisture, and hence future climatic changes
could significantly change the fluxes of CH4 from both natural wetlands and rice paddies.
Tropospheric OH, which provides the atmospheric sink for CHy, is dependent upon a number
of factors, mcludmg the intensity of UV-B radiation, and the ambient concentrations of H20
CO, CHy, reactive nitrogen oxides, and tropospheric O3 (See Section 1.7) (Crutzen, 1987;
Isaksen and Hov, 1987, Thompson and Cicerone, 1986).

1.3.4.1 Tropical methane sources

The major sources of CHy in tropical regions (natural wetlands and rice paddies) are quite .
sensitive to variations in soil moisture. Consequently, changes in soil moisture, which would
result from changes in temperature and precipitation, could significantly alter the magnitude of
these large sources of atmospheric CHy. Increased soil moisture would result in larger fluxes,
whereas a decrease in soil moisture would result in smaller fluxes.

1.3.4.2 High latitude methane sources

Methane fluxes from the relatively flat tundra regions would be sensitive to changes of only a
few centimetres in the level of the water table, with flooded soils producing a factor of 100
more CHy than dry soils (Whalen and Reeburgh, 1988; Crill et al. 1988). Similarly, emissions
of CHy are: significantly larger at warmer temperatures, ‘due to accelerated mlcroblologlcal
decomposition of organic material in the near-surface soils.. Consequently, an increase in soil
moisture and temperatures in high latitude wetlands would result in enhanced CHy emissions,
whereas warmsr dryas soils- might have decreased CHy emissions.

Higher temperatures couldalso increase the fluxes of CHj at high northern lantudes from; (i)
CH34 trapped in permafrost,-(ii) decomposable organic matter frozen in the permafrost, and (m)
decomposition of CHy hydrates (Cicerone and Oremland, 1988; Kvenvolden, 1988).
Quantifying the magnitudes of these positive feedbacks is difficult. Timescales for thawing the -
permafrost, located between a few centimetres to metres below the surface, could be decades to
centuries, while the time for warming the CH, hydrates could be even longer, although one,
study (Kvenvolden, 1988) estimated that the flux of CH4 from hydrate decomposition could
reach 100 Tg CHy per year within a century.

1.3.5  Conclusions

Current atmospheric CHy concentrations, at 1.72 ppmv, are now more than double the pre-
industrial value (1750-1800) of about 0.8 ppmv, and are iricreasing at a rate of 0.9% per year.
The ice core record shows that CH4 concentrations were about 0.35 ppmy durmg glacwl
periods, and increased in phase with temperature during glac1a1—1nterg lacial transitions. The
current atmospheric concentration of CHy is greater than at any time during the last 160,000
years.

Reaction with OH in the troposphere, the major sink for CHy, results in a relatively short
atmosphenc lifetime of 1012 years. The short lifetime of CHy implies that atmospheric

concentrations will respond quite rapidly, in comparison to the longer lived gases such as COy, . -

N20, and CFCs, to changes in emissions. In order to stabilize concentrations at présent day
levels, an immediate reduction in global man-made emissions by 15- 20 percent would be
necessary (this and other scientific sensitivity analyses are discussed in the Annex). Global
concentrations of OH are dependent upon the intensity of UV-B radiation, and the
concentrations of gases such as H2O, CO, CH4, NOx, NMHC, and O3, and may have
declined during the 20th century due to changes in the atmospheric concentrations of these
gases.
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The 1nd1v1dua1 sources of atmospheric CH4 have been gualitatively .denuﬁed, but there are

significant uncertainties in the magnitude of their strengths. Human activities such as rice
cultivation, rearing of domestic ruminants, biomass burning, coal mining, and natural gas
venting have increased the input of CHy into the atmosphere, and these combined with an
apparent decrease in the concentration of tropospheric OH, yields the observed rise in global -
CH,4. However, the quantitative importance of each of the factors contributing to the observed
increase is not well known at present.

Several potential feedbacks exist between climate change and CH, emissions, in both tropicat -
and high latitude wetland sources. In particular, n increase in high latitude temperatures could
result in a significant release of CHy from the melting of permafrost and decomposmon of CHy
hydrates.

1.4 HALOCARBONS

Chlorine and bromine containing halocarbons have been shown to deplete O3 in the
stratosphere. In addition, it has been recognized that they are important greenhouse gases. =~
Their sources, sinks, atmospheric distributions, and role in perturbing stratospheric O3 and the
Earth's radiative balance have been reviewed in detail (WMO 1985, 1989a, 1989b). Many
governments, recognizing the harmful effects of halotarbons on the environment, signed the
"Montreal Protocol on Substances that Deplete the Ozone Layer” (UNEP, 1987) in 1987t0 -
limit the production and consumption of a number of fully halogenated CFCs and halons. The
control measures of the Montreal Protocol freeze the production and consumption of CFCs 11, -
12,113,114, and 115 in developed countries at their 1986 levels from the year 1990, a
reduction to 80% of their 1986 levels from the year 1993, with a further reduction to 50% of
their 1986 levels from the year 1998. Developing countries, with a per capita use of CFCs of
less than 0.3 kg per capita, are allowed to increase their per capita use up to this limit and can
delay compliance with the control measures by 10 years. All major producing and consuming
developed countries, and many developing countries, have signed and ratified the Montreal
Protocol.

1.4.1 Atmospheric Distribution of Halocarbons

The mean atmospheric concentrations of the most abundant radiatively active halocarbons are
shown in Table 3. The atmospheric concentrations of the halocarbons are curréntly i mcreasmg ]
more rapidly on a global scale (on a percentage basis) than the other greenhouse gases (Figure
1.12). The concentrations of the fully halogenated. chlorofluorocarbons (CFCs), slightly
greater in the northern hemisphere than in the southern hemisphere, are consistent with the

geographical distribution of releases (>90% from the industrialized nations), a 45 N - 459§
mixing time of about 1 year, and their very long atmospheric lifetimes.

14.2 Sinks for Halocarbons

There is no significant tropospheric removal mechanism for the fully halogenated halocarbons
such as CCI3F (CFC-11), CCIoF; (CFC-12), C2Cl3F3 (CFC-113), CoCloF4 (CFC-114),
CoCIF5 (CFC-115), carbon tetrachloride (CCly), and halon 1301 (CBrF3). They have long
atmospheric lifetimes, decades to centuries, and are primarily removed by photodlssoclauon in .
the mid - upper stratosphere. There is currently a significant imbalance between the sources
and sinks giving rise to a rapid growth in atmospheric concentrations. To stabilize the
atmospheric concentrations of CFCs 11, 12 and 113 at.current levels would require reductions
in emissions of approximately 70-75%, 75-85%, and 85-95%, respectively (see Annex).

Non-fully halogenated halocarbons contaxmng a hydrogen atom such as methy! chloride
(CH3Cl), methylchloroform (CH3CCl3), CHCIF; (HCFC-22), and a number of other HCFCs
and HFCs being considered as substitutes for the current CFCs (c.f. Section 1.4.4) are
primarily removed in the troposphere by reaction with OH. These-hydrogen containing species
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have atmospheric lifetimes ranging from about one to forty y-eais, much shorter on average :
than the fully halogenated CFCs. “To stabilize the atmospheric concentrations of HCFC-22 at .
current levels would require reductions in emissions of approximately 40-50%.

TABLE 3

Halocarbon Concentrations and Trends (1990) ¥ -

Mixing Ratio Annual Rate of Increase Lifetime -

Halocarbon PpPtv pptv % Years
CCI3F (CFC-11) 280 9.5 .4 65
CClhF; (CFC-12) 484 16.5 4 130
CCIF3 (CFC-13) 5 . 400
CaCl3F3 (CFC-113) 60 4-5 10 90
Ca2CloF4 (CFC-114) 15 200
CoCIF5 (CFC-115) 5 400
CCl, 146 2.0 1.5 50
CHCIF, (HCFC-22) 122 7 7 15
CH3Cl 600 1.5
CH3CCl3 158 6.0 4 7
CBrCIF, (halon 1211) 1.7 0.2 12 25
CBrF3 (halon 1301) 2.0 0.3 15 110
CH3Br , 10-15 1.5

T  There are a few minor differences between the lifetimes reported in this table and the equivalent table in
WMO 1989b. These differences are well within the uncertainty limits. The 1990 mixing ratios have
been estimated based upon an extrapolation of measurements reported in 1987 or 1988, assuming that
the recent trends remained approximately constant. '

1.4.3 Sources of Halocarbons

Most halocarbons, with the notable exception of CH3Cl, are exclusively of industrial origin.
Halocarbons are used as aerosol propellants (CFCs 11, 12, and 114), refrigerants (CFCs 12
and 114, and HCFC-22), foam blowing agents (CFCs 11 and 12), solvents (CFC-113, '
CH3CCl3, and CCly), and fire retardants (halons 1211 and 1301). The atmospheric
concentration of methyl chloride is about 0.6 ppbv, and is primarily released from the oceans
and during biomass burning. There is no evidence that the atmospheric concentration of -
CH;3Cl is increasing. Methyl bromide (CH3Br) is produced by oceanic algae, and there is
evidence that its atmospheric concentration has been increasing in recent times dueé to a
significant anthropogenic source (Penkett et al., 1985; Wofsy et al., 1975).

144 Future Atmospheric Concentration of Halocarbons

Future emissions of CFCs 11, 12, 113, 114, and 115 will be governed by the Montreal
Protocol on "Substances that Deplete the Ozone Layer " as discussed in Section 1.4. In
addition, international negotiations are currently in progress that will likely (i) result in a
complete global phase-out of production of these chemicals by the year 2000, and (ii) enact
limitations on the emissions (via production and consumption controls) of CClg,and =~ :
CH3CCl3. However, even with a complete cessation of production of CFCs 11, 12 and 113 in
the year 2000 their atmospheric concentrations will still be significant for at least the next
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century because of their lon atmospheric litetimes. It should be noted that emissions of these
gases into the atmosphere will continue for a period of time aiter production has ceased because
of their uses as refrigerants, foam- blowmg agents, fire retardants, etc.

A number of hydrofluorocarbons (HFCs) and hydrochlorofluorocarbons (HCFCs) are being
considered as potential replacements for the long-lived CECs (11, 12, 113, 114, and 115) that
are regulated under the terms of the Montreal Protocol. The HFCs and HCFCs pnmanl being

. considered include: HCFC-22, HCFC-123 (CHCI,CF3), HCFC-124 (CHCIFCF3), HFC-125

(CHF,CF3), HFC-134a (CH2FCF3), HCFC-141b (CH3CCIoF), HCFC-142b (CH3CCIF,),
HFC-143a (CH3CF3), and HFC-152a (CH3CI-IF2) The calculated atmospheric lifetimes of
these chemicals are controlled primarily by reaction with tropospheric OH and range between
about 1 and 40 years. It has been estimated (UNEP, 1989) that a mix of HFCs and HCFCs
will replace the CFCs currently in use at a rate of about 0.4 kg of substitute for every kg of.
CFC:s currently produced, with an annual growth rate of about 3%. Because of their shorter
lifetimes, and expected rates of substitution and emissions growth rates, the atmospheric
concentrations of HFCs and HCFCs will be much lower for the next several decades than if
CFCs had continued to be used, even at current rates. However, continued use, accompanied
by growth in the emission rates, of HFCs and HCFCs for more than several decades would
result in atmospheric concentrations that would be radiatively important.

1.4.5 Conclusions

The atmospheric concentrations of the industrially produced halocarbons, primarily CCI3F,
CClIgF,, C2CI3F3, and CCly are about 280 pptv, 484 pptv, 60 pptv, and 146 pptv,
respectively. Over the past few decades their concentrations (except CCly) have increased
more rapidly (on a percentage basis) than the other greenhouse gases, currently at rates of at
least 4% per year. The fully halogenated CFCs and CCly are primarily réemoved by photolysis
in the stratosphere, and have atmospheric lifetimes in excess of 50 years.

Most halocarbons, with the notable exception of methyl chloride, are excluswely anthropogenic
and their sources (solvents, refrigerants, foam blowing agents, and aerosol propellants) are
well understood.

To stabilize, and then reduce, the current atmospheric concentrations of the fully halogenated
CFCs (e.g., 11, 12 and 113) would require approximate reductions in emissions of 70-75%,
75-85%, and 85- 95%, respectively. Future emissions of CFCs and CCly will, most likely, be
eliminated or be significantly lower than today's because the strmgency, scope, and timing of
international regulations on chlorine and bromine containing chemicals, i.e., the Montreal
Protocol on Substances that Deplete the Ozone Layer, are currently being renegouated
However, the atmospheric concentrations of CFCs 11, 12 and 113 will still be significant (30 -
40% of current) for at least the next century because of their long atmospheric lifetimes.

1.5 NITROUS OXIDE

Nitrous oxide is a chemically and radiatively active trace gas that is produced from a wide
variety of biological sources in soils and water and is primarily removed in the stratosphere by
photolysis and reaction with electronlcally excited oxygen atoms.

1.5.1  Atmospheric Distribution of Nitrous Oxide

The mean atmospheric concentration of N2O in 1990 is about 310 ppbv, corresponding to a
reservoir of about 1500 Tg N, and increasing at a rate of 0.2 - 0.3% per year (Figure 1.13;
Weiss, 1981; Prinn et al. 1990 Robinson et al. 1988; Elkins and Rossen, 1989; Rasmussen
and Khalil, 1986) This observed rate of increase represents an atmospheric growth rate of
about 3 to 4.5 Tg N per year. The atmospheric concentration of N2O is higher in the northern
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* hemisphere than in the southern hemisphere by about 1 ppbv. Ice core measurements show

that the pre-industrial value of N2O was relatively stable at about 285 ppbv for most of the past
2000 years, and started to increase around the year 1700 (Figure 1.14; Pearman et al., 1986;
Khalil and Rasmussen, 1988a; Etheridge et al. 1988; Zardini et al. 1989). Figure 1.14 shows
that the atmospheric concentrations of NoO may have decréased by a few ppbv during the
period of the mini ice-age.

1.5.2 Sinks for Nitrous Oxide

The major atmospheric loss process for N2O is photochemical decomposition in the
stratosphere, and is calculated to be 10+ 3 Tg N per year (Table 4). Nitrous oxide has an
atmospheric lifetime of about 150 years. The observed rate of growth represents a 30%
imbalance between the sources and sinks (Hao et al. 1987). Tropospheric sinks such as
surface loss in aquatic and soil systems are considered to be small (Elkins et al. 1978,
Blackmer and Bremner, 1976). :

1.5.3 Sources of Nitrdus Oxide

1.5.3.1  Oceans ‘

The oceans are a significant, but not dominant source of N2O (McElroy and Wofsy, 1986).
Based on measurements of the concentration gradients between the atmosphere and surface
waters (Butler et al. 1989, and NOAA GMCC unpublished data), and on estimates of the gas
exchange coefficient, the current estimate of the magnitude of the ocean source ranges from 1.4
- 2.6 Tg N per year, significantly lower than earlier estimates (Elkins et al, 1978; Cohen and
Gordon, 1979; Cline et al. 1987). An accurate determination of the global annual ocean flux is
difficult because of uncertainties associated with quantifying the gas exchange coefficient and
because the partial pressure of N2O in the surface waters is highly variable, both spatially and
temporally. The partial pressure of N2O in surface waters varies considerably, ranging from
being supersaturated by up to 40% in upwelling regions to being undersaturated by a few
percent in areas around Antarctica and within gyrés.” Data suggest that during El Nifio events,
where upwelling in the Pacific ocean is suppressed, the ocean fluxes of N7O are significantly
lower (Cline et al. 1987; Butler et al. 1989). It is still unclear whether N2O is primarily - ~
produced from nitrification in near surface waters, or denitrification in oxygen deficientdeep . -
waters. Based on vertical profile measurements of oceanic NoO (NOAA GMCC, unpublished)

the oceanic reservoir has been estimated to be between 900 and 1100 Tg N, comparable to the
atmosphere. Consequently, changes in the exchange fluxes of N2O between the ocean and the

b

atmosphere could significantly impact its atmospheric concentration.

1.5.3.2 Soils

Denitrification in aerobic soils is thought to be a dominant source of atmospheric NoO (Keller
et al. 1986; Matson and Vitousek, 1987; Matson and Vitousek, 1989; Slemr et al. 1984).
Nitrification under anaerobic conditions could, however, produce higher yields of N2O per unit
of transformed nitrogen. Quantification of global N2O emissions from soils is difficult because
of the heterogeneity of terrestrial ecosystems and the variability in environmental conditions.
that control the fluxes of N2O.

Estimates of global fluxes of N2O from tropical forests rarige from 2.2 - 3.7 Tg N per year.

The impact of deforestation on the emissions of N2O from tropical soils is unclear, with some
studies suggesting that the emissions of N2O from deforested land are enhanced by as'much as -
a factor of three (Luizao et al. 1989), whereas other studies concluded that N2O fluxes
decreased if vegetation did not return (Robertson and Tiedje, 1988). -

Quantifying the roles of temperate forest soils and grasslands in the N2O budget is difficult
because of the paucity of data, and conflicting results. Estimates of N2O fluxes from temperate
forest soils range from 0.7 - 1.5 Tg N per year in'one study (Schmidt et al. 1988), to almiost
none in another study (Bowden et al. 1989). One study also reported that deforestation in
temperate forests would lead to enhanced emissions of N2O (Bowden and Bormann, 1986).
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Reliable glcbal N20 fluxes from grasslands are 1mposs1b1e to derive from the fragmented data
available. One study (Ryden, 1981) concluded that English grassland soils, with no
fertilization, are a sink for NoO, whereas limited studies of tropical grasslands and pastures -
suggest that they may be a moderate to significant source of N2O (Luizao et al. 1989;

Robertson and Tiedje, 1988).

1.5.3.3 Combustion ' _ ‘

Until recently, the combustion of fossil fuels was thought to be an important source of
atmospheric N2O (Pierotti and Rasmussen, 1976; Weiss and Craig, 1976; Hao et al. 1987).~
However, a recent study has shown that the earlier results are incorrect bccause N20 was bemg
artificially produced in the flasks being used to collect N2O from combustion sources (Muzio
and Kramlich, 1988). The latest estimate of the global flux of NoO from combustion sources
is between 0.1 and 0.3 Tg N per year, compared to earlier values which were as hlgh as 3.2 Tg

N per year.

1.5.34 Biomass Burmng

Biomass burning is now thought to be a ‘minor source of atmospheric NoO with a global flux
of less than 0.2 Tg N per year (Muzio and Kramlich, 1988; Crutzen 1989; Elkins et al. 1990;
Winstead et al. 1990; Griffith et al. 1990). This value is 1- 2 orders of magnitude less than
previous estimates (Crutzen et al. 1979, 1985) which were influenced by artifacts involving
N20 analysis (Crutzen et al., 1985) and N>O production in sampling flasks (Muzio and
Kramlich, 1988).

1.5.3.5 Fertilizer / Ground-Water

Nitrous oxide production from the use of nitrate and ammonium fertlhzcrs is dlfﬁcult to .-
quantify because the N2O fluxes are dependent upon numerous factors including type of :
fertilizer, soil type, soil temperature, weather, and farming practices (e.g., ploughing, sowing,
irrigating). Conveérsion of fertilizer N to N2O ranges from 0.01 - 2.0% (Com'ja'd et al. 1983;
Bremner et al. 1981). This range, coupled with a global fertilizer production of 55 Tg N per -
year in 1980, results in a total NoO emission of between 0.01 - 1.1 Tg N per year (Conradet
al. 1983). Leaching of nitrogen fertilizers from soils info groundwater may result in additional
fluxes of NoO up to 1.1 Tg N per year (Conrad et al. 1983; Ronen et al. 1988). Conscquently,
arange of 0.01 - 2.2 Tg N per year can be derived for the flux of N»0 from fernhzer use. :

154 Conclusions

Nitrous oxide is a greenhouse gas whose atmospheric concentration, at 310 ppbv, is now
about 8% greater than in the pre-industrial era, and is increasing at a rate of about 0. 2-03% -
per year, corresponding to about 3 - 4.5 Tg N per year. This represents an excess of 30% of
current global emissions over current sinks. The major sink for N2O is photolysis in the
stratosphere, resulting in a relatlvely long atmospheric lifetime of about 150 years, The -
magmtude of the sink for N2O is relatively well known (+ 30%). In order to stabilize
concentrations at present day levels, an immediate reduction of 70 - 80% of the additional ﬂux
of N2O that has occurred since the pre-industrial era would be necessary. .

Quantification of the various natural and anthropogenic sources is uncertain. Since the latest -
studies indicate that the total combined flux of N2O-from combustion and biomass burning is .
between 0.1 to 0.5 Tg N per year, in contrast to earlier estimates of about 5 Tg N per year,and .
production of N2O from fertilizer (including groundwater) is believed to be less than orequal =
to 2.2 Tg N per year, it is difficult to account for the annual increase based on known sources. =
Stimulation of biological production due to agricultural development may account for the

missing anthropogenic emissions. Estimates of the removal rate of N20O by photodissociation

in the stratosphere range from 7 - 13 Tg N per year. Thercforc, the total source needed to ’
account for the observed annual atmospheric growth is 10 - 17.5 Tg N per year againsta flux

of N20 from known sources of 4.4 - 10.5 Tg N per year. These data suggest that there are -
missing sources of N0, or the strengths of some of the identified sources have been :
underestimated. Despite these uncertainties, it is believed that the observed increase in NoO
concentrations is caused by human activities.
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TABLE 4
Estimated Sources and Sinks of Nitrous Oxide
Range (TgN per year) N
Source
Oceans 14- 26
Soils (tropical forests) 22- 3.7
(temperate forests) 07- 15
Combustion 0.1- 03
Biomass burning 0.02-0.2
Fertilizer (including ground-water) 0.01-22
TOTAL: 44 -105
Sink
Removal by soils ?
Pbot01y31s in the stratosphere 7-13
Atmosph#erlc Increase 3-45

1.6 STRA’I"OSPHERIC‘.OZONE

Stratosphenc O3 is an important constituent of the Earth's atmosphere. It protects the Earth's
surface from harmful solar ultraviolet radiation and it plays an important role in controlling the
temperature structure of the stratosphere by absorbing both incoming solar ulraviolet radiation -
and outgoing terrestrial (longwave) radiation. Part of the absorbed outgoing longwave .
radiation is then re-radiatzd back to the surface- troposphere system. Reductions in
stratospheric O3 can modify the surface temperature via two competing processes: more solar
radiation is transmitted to the surface-troposphere system, thereby contributing to a surface
warming; on the other hand, the cooler stratosphere (due to decreased solar and long-wave
absorption) emits less to the troposphere which would tend to cool the surface. The solar
warming (a function of total column amount of O3) and longwave cooling (a function of the
vertical distribution of O3) are similar in magnitude. Theréfore, the magnitude as well as the
sign of the change in surface temperature depends critically on the magmtude of the O3 change,
which in turn is depends strongly on altitude, latitude and season. :

The concentration and distribution of stratospheric O3 is controlled by dynamical, rad1at1ve and .
photochemical processes. Stratospheric O3 is photochermcally controlled by chemically active
species in the (i) oxygen, (ii) hydrogen, (111) mtrogen (iv) chlorine, and (v) bromine families.
The precursors for the photochemically active species are (i) O2, (11) HpO-and CHy; (iii) N20 :
(iv) CFCs, CCly, CH3CCl3, CH3Cl, and (v) halons and CH3Br, respectively. :

1.6.1 Stratospheric Ozone Trends

1.6.1.1 Total column ozone trends.

The Antarctic ozone hole, which formed during the mid to late 1970s recurs every springtime.

To determine O3 trends more widely, data from the ground-based Dobson network have been _
re-evaluated, station by station, and used to determine changes in total column O3 over the past
two decades. Unfortunately, the network and data are adequate for only a limited geographical
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region, i.e., 30 - 64°N. They are inadequate to determine total column O3 changes in the
Arctic, tropics, subtropics, or southern hemisphere apart from Antarctica. Satellite data can
provide the desired global coverage, but the current record is too short ( about one solar cycle,
1978 to present), to differentiate the effects of natural and human-influenced processes on O3.
The re-evaluated data was analysed for the effects of known natural geophysical processes
[seasonal variation, the approximately 26-month quasi-biennial-oscillation, and the 11-year
solar cycle] and possible human perturbations. After allowing for natural variability, the
analyses, using a variety of statistical models and assumptions, showed measurable zonal mean

O3 decreases in the range 3.4% to 5.1% between 30 and 640N latitude for the winter months™
(December - March) between 1969 and 1988, with the larger decreases at the higher latitudes
(WMO, 1989a,b). No statistically 51g1uﬁcant zonal trends were found for the summer period
(May - August). Lastly, within longitudinal sectors, regional differences in the O3 trends were
indicated, with the largest values over North America and Europe and the smallest over Japan..

1.6.1.2 Changes in the vertical distribution of ozone

Substantial uncertainties remain in defining changes in the vertical distribution of O3. Analysis
of SAGE I and I satellite data, averaged over 20 to S0°N and S latitudes, indicates that near 40
km O3 decreased by 3+2 % between February 1979 - November 1981 and October 1984 -
December 1988 (WMO, 1989b). Because the SAGE record is so short (i.e., less than one
solar cycle), no attempt has been made to distinguish between solar-induced and human- ,
influenced contributions to these changes. ‘A thorough analysis of data from 10 ground-based
Umkehr stations in the Northern Hemisphere for the period 1977 to 1987 indicates a
statistically significant decrease in O3 between 30 and 43 km. The decrease near 40 km of 4.8
13.1 %, after allowing for seasonal and solar-cycle effects and correcting the data for aerosol
interferences, is broadly consistent with theoretical predictions. Based on satellite, ground-
based, and ozonesonde data, there are indications of a continuing stratospheric O3 decrease
since the late 1970s of a few percent at 25 km and below. Photochemical models, which do
not take into account heterogeneous processes) do not predict these changes, but the
measurements are qualitatively consistent with those required for compatibility with the total
column measurements. :

1.6.2 Future Changés

Future changes in stratospheric O3 are critically dependent upon future emissions of CFCs,
other halocarbons, CHs, N2O, and CO2. Assuming that the current regulatory measures

agreed under the Montreal Protocol are not strengthened, then the chlorine loading of the
atmosphere is predicted to reach about 9 ppbv by the year 2060, about three times today's

level, and a bromine loading of about 30 pptv, about twice today's level . Models predlct
column O3 reductions of 0 to 4% in the tropics, and from 4 to 12% at high latitudes in late .
winter. These predictions do not include the effects of heterogeneous processes, which playa
critical role in the formation of the Antarctic ozone hole. Consequently, models that include the -
effects of heterogerieous processes would predict larger O3 depletions, at least in polar regions.
Ozone is predicted to decrease by 25 - 50% at 40 km and result in stratospheric' temperature
decreases of 10 to 20 K. If, as expected, the Montreal Protocol is modified to eliminate the
emissions of CFCs 11, 12, 113, 114, 115, halons 1211 and 1301, and restrict the emissions

of CCly and CH3CC13, by the’ year 2000 then the chlorine loadmg of the atmosphere by the
year 2060 will probably lie between 2.5 and 4 ppbv (depending upon the emissions of CCly .
and CH3CCl3, and HCFCs). Models that do not include heterogeneous processes predict that -
global O3 levels would be similar to today. However, if the atmospheric chlorine loading
approaches 4 ppbv the implications for polar O3, and its subsequent impacts on O3 at mid-
latitudes, are unknown. _ ]

1.7 TROPOSPHERIC OZONE AND RELATED TRACE GASES (CARBON
MONOXIDE, NON-METHANE HYDROCARBONS, AND REACTIVE
NITROGEN OXIDES).

20



OO NMDWN -

- 1 Greenhouse Gases and Aerosols (Thu, Apr 26, 1990)

1.7.1 Tropospheric Ozone ' m M). M[ Qmw
' s m‘aﬁ(’ﬂ .
Tropospheric O3 is a grgbnhouse gas, of particular importance in the fipper troposphere,m the
tropics and sub-tropicsAts distribution is controlled by a complex interplay between chemical,
radiative, and dynamical processes. Ozone is: (i) transported down into the troposphere from.
the stratosphere; (ii) destroyed by vegetative surfaces; (iii) produced by the photo-oxidation of
CO, CHy, and NMHC in the presence of reactive nitrogen oxides (NOy), and (iv) destroyed
by uv-photolysrs and by reaction with hydrogen oxide radicals (HO;) (Danielsen, 1968; -

- Mahlman and MOle, 1978; Galbally and Roy, 1980; Crutzen, 1974; Isaksen et al., 1978)

Chemical processes in clouds could have a strong mﬂuence on O3 productlon and destructton
rates (Lelieveld and Crutzen, 1990).

Consequently, while CO, NMHC, and NOj are not important greenhouse gases in
themselves, they are important precursors of tropospheric O3 and they are therefore treated in
some detail in this subsection.

1.7.1.1  Atmospheric distribution

Ozone in the troposphere has a lifetime of at most several weeks, hence its concentration varies -
with latitude, longitude, altitude and season (Chatfield and Harrison, 1977; Logan, 1985). -

Near the surface monthly mean concentrations (30 - 50 ppbv) are hrghest in spring and summer
at northern mid-latitudes (Figure 1.15). In the middle troposphere at northern mid-latitudes
values are highest also in spring and summer, 60 - 65 ppbv. The summer maximum results
from photo-oxidation of O3 precursors from fossil fuel combustion and industrial acuvrty
(Isaksen et al., 1978; Fishman et al., 1985; Logan 1985). Ozone values are highest in winter
and spring at other lautudes, in part because the stratospheric source is largest then (Levy et al.,

1985). There is 35% more O3 at 40°N than at 4008, in the middle troposphere (Logan, 1985).

Concentrations of O3 tend to be smaller in the tropics than in mrd-latrtudes except in the dry
season, when emissions of O3 precursors from biomass burning provide a photochemical -
source (Delany et al., 1985; Crutzen et al., 1985; Logan and Kirchoff, 1986; Fishman et al.,
1990). Ozone values during the southern spring over South America can reach almost as hlgh
values as found over the industrialized mid-latitudes in summer. Large regioris of the tnoplcal »
troposphere appear to be influenced by sources of O3 from. biomass Jburning (Fishman etal.,
1990). Remote marine air and continental air during the wet season may provide a "
photochemical sink for O3 in the tropics; mean surface concentrations as low as 4 - 12 ppbv -
have been measured (Liu et al., 1980; Oltsmans and Komhyr, 1986; Klrchoff 1990).

1.71.2 Trends
Most long-term measurements of O3 have been made at ‘northern mid-latitudes, from surface
sites and from balloons. Only sporadic data are available before the 1970s. A comparisonof -
data obtained in Paris from 1876-1910 (Volz and Kley, 1988) with rural datd from the present.
day from Europe and North America (Logan, 1985, 1989) suggests that surface O3 has -~
mcreased by a factor of 2 -3 on average; the increase is largest in summer, the factor then being

4 -6 (Figure 1.15). Ozone values in Europe in the 1970s appear to be about twice those found-
between 1930 and 1950 (Crutzen, 1988). Data from Europe suggest an increase of 1 - 2% pér -
year from the mid 1950s to the early 1980s, with incredses in winter and summer (Ferster and -
Warmbt, 1987; Bojkov, 1988). " Since the mid-1970s O3 has increased by 0.8% per yearat - .~ -
remote sites in "Alaska and Hawaii; shown no annual trend at Samoa, but has decreased by " .
0.5% per year at the South Pole (Oltmans et al., 1988). Decreases of 1.8% per year aré found
at both Samoa and South Pole in summier. Trend data are lacking for troprcal contmental sites. . -

Ozonesonde data for northern mld-latttudes between 1965 and 1986 suggest that Oz has
increased by about 1% per year below 8 km, primarily over N. Europe and Japan (Angell and
Korshover, 1983; Logan 1985; Tiao et al., 1986; WMO, 1989a,b) but there are no clear ~
trends in the upper troposphere By contrast)03 has decreased in the lower stratosphere (below
25 km), the crossover in the trend being near the tropopause. There is no trend in Os at the
single sonde station at southern mid-latitudes, and long term sonde data are lacking in the
tropics. _
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1.7.1.3 Relatlonshlps between ozone and its precursors '

The concentration of tropospheric O3 is dependent in a very non-linear manner on. the A
atmospheric concentrations of its precursor gases, i.e., CO, CHs, NMHC, and, in particular
NO (N Ox =NO +NO»). Nitrogen oxide concentratlons and trends control changes in the
concentration of O3 (Dignon and Hameed, 1985). At low NOx concentrations (where NOy is
less than 5 -.30 pptv; this threshold depends on the concentrations of O3 and hydrocarbons) -
increases in CO, CHz, and NMHC lead to a decrease in O3, whereas at high NOy - -
concentrations increases in CO, CHs, and NMHC lead to significant enhancements in O3, =
Therefore, no simple relationship exists between increases in the precursor gases and changes

- in tropospheric O3. Several model calculations have been performed to investigate the

sensitivity of O3 changes to changes in the precursor gases, both individually and colleCUVely; |
All models that have attempted to simulate changes in O3 during the past century have

- calculated increases in Northern Hemisphere O3 by up to a factor of two, broadly consistent

with observations, dependmg upon the assumptions made regarding the initial concentration,
distribution, and changes in precursor gas concentrat10ns, particularly NO,.

Understanding the feedbacks among O3 and its precursor gases is essential to understand
tropospheric OH, which controls the atmospheric lifetimes of CHy and the NMHCs. The'

global concentration of OH, which determines the oxidizing capacity of the troposphere, canbe
either enhanced because of elevated levels of tropospheric O3, NOy or water vapour (associated
with a global warming) or suppressed because of increases in CHg, CO, and NMHC (Crutzen, v
1987; Thompson et al., 1989). Prediction of regional and global trends in OH concentrations -
requires an understandmg of regional emissions of CHs, CO, NMHC and NOy, as well as ,
transport of O3 between its source regions and the remote troposphere One key point is thata -
continued increase in levels of CO would reduce the global concentration of OH because NOy

is too short-lived to counteract that effect over much of the globe. This would increase the
atmospheric lifetime of CHj.

1.7.2 Carbon Monoxide

1.7.2.1 Atmospheric distribution of carbon monoxnde -

The atmospheric concentration of CO exhibits significant spatial and temiporal vanablhty

because of its short atmospheric lifetime (2 - 3 months). The short atmospheric lifetime;” = ...
coupled with an inadequate monitoring network, means that the global spatial variabilityand
long-term trends in CO are not well documented. The limited observational data base (Heidtet - .- - -
al. 1980; Dianov-Klokov and Yurganov, 1981; Seiler and Fishman, 1981; Seiler etal. 1984; == -
Khalil and Rasmussen, 1984, 1988a; Fraser et al. 1986 a, c; Newell et al. 1989; Zander et al. o
1989; Kirchoff and Manmho 1989; Kirchioff et al., 1989) has demonstrated that the RO
concentration of CO, (i) is about a factor of two greater in the Northern than in the Southern
Hemisphere where the annual average is about 50 - 60 ppbv, (ii) increases with latitude inthe
northern hemisphere, (iii) exhibits strong seasonal variations in both ~hemispheres atmid to . - - -
high latitudes, and (iv) decreases with altitude. CO appears to be increasing at about 1% per |

year in the northern hemisphere, but the evidence for increases in the southern hemisphere is
ambiguous. : :

1.7.2.2 Sources and sinks for carbon monoxide

The total annual source of CO is about 2400 Tg CO, being about equally d1v1ded between R
direct anthropogenic (incomplete combustion of fossﬂ fuels and biomass) and atmosphenc T
(oxidation of natural and anthropogenic CH4 and NMI-IC) sources (Logan et al. 1981; L
Cicerone, 1988). Atmospheric concentrations of CO may have increased in the northern
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hem1sphere because of the fossil fuel source, and because of changes in the rate of oxidation of
CH4, whose atmospheric concentration has increased since pre-industrial times. Fossil fuel

sources of CO are presently decreasing in North America (EPA, 1989) and possibly in Europe,
but may be i mcrcasmg elsewhere.

The major removal process for atmospheric CO is reaction with OH (Logan et al. 198 1). The
observed seasonal variability in the southern hemisphere, distant from seasonally varying
sources, can be explamed by the seasonal variability in the concentration of tropospheric OH.
Soils may provide a minor sink for CO (Conrad and Seiler, 1985). 4

1.7.3 Reactive Nitrogen Oxides

The key constituents of tropospheric NOy, defined as the sum of all nitrogen oxide species
except for N2O, are NOx nitric acid (HN 03), peroxyacetylnitrate (PAN: CH3CO3NO3), and
organic nitrates. Most primary. sources of nitrogen oxides release NOy (mainly NO); the other
species are produced by photochemical reactions in the atmosphere. While the atmospheric -
lifetime of NOy is short (about 1 day), the atmospheric lifetime of NOy can range up to several
weeks. Thus NOy can transport nitrogen compounds away from source regions to' more remote
locations, where photoly51s of HNO3 and PAN, and thermal decomposition of PAN, can
regenerate NOx.

1.7.3.1 Atmospheric distribution of nitrogen oxides .

The atmospheric concentrations of NOy exhibit significant spatial and temporal variability,
reflecting the complex distribution of sources and the short atmospheric lifetime. The near
surface and free tropospheric concentrations of NOy each vary by several orders of magnitude,
highly influenced by the proximity of source regions. Near surface concentrations of NOx -
range from as low as 0.001 ppbv in remote maritime air to as high as 10 ppbv in Europe and
Eastern N. America (excluding urban areas), while free tropospheric concentrations range from
0.02 ppbv in remote regions to more than 5 ppbv over populated areas (Fehsenfeld et al.,

1988).

The spatial inhomogeneity, coupled with a sparsity of measurements, means that the spatial and
temporal distribution and long-term trends in NOy and NOy are not adequately documented,
although reconstructed emissions iriventories of NOyx sugg lest large increases throughout this
century (Dignon and Hameed, 1989). Data from a Greenl Jand ice core have shown that the
concentration of nitrate ions (dissolved nitrate from HNO3) remained constant from 10, 000 -
years ago to about 1950, then doubled by the late 1970's, -consistent with the increase in ,
industrial emissions (N eftel et al. 1985b). Data from glacier ice in Switzerland indicates that
nitrate ions increased by a factor of 4 -5 between 1900 and the 1970's in Western Europe
(Wagenbach et al. 1988). v

1.7.3.2 Sources and sinks of mtrogen oxides

The sources of atmospheric NOy are about equally divided between anthropogenic (combusuon
of fossil fuels: 21 Tg N per year, and biomass burning: 2 - 5 Tg' N’ per year), and natural
(microbial processes in soils: 20 Tg N per year; lightning: 2 - 8 Tg N per year, and transport
from the stratosphere: 1 Tg N per year) (Galbally, 1989). Emissions of NOx (6.3 Tg N per -
year) from the combustion of fossil fuels have not increased in N. America since 1970 (EPA,
1989). Soil emissions of NO are stimulated by agricultural activity (e.g., addition of fertilizer,
manure, etc.), hence, agricultural soﬂ emissions may provide significant sources of NOx in
many areas. ' :

The dominant removal processes for NOx are (1) conversion to HNO3, PAN, and organic
nitrates by photochemical mechanisms, (ii) reactions involving NO;3 radicals, and possibly (i) -
deposition of NO; on vegetation. The resulting NOy species are then removed from the '
atmosphere by wet and dry deposition, or by conversmn back to NOx.
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1.7.4. Non-Methane Hydrocarbons

1.7.4.1 Atmospheric distribution of non-methane hydrocarbons

The NMHC can be classified by atmospheric lifetime: (i) relatively long-lived (lifetimes >

week) where the highest concentrations (up to 3 ppbv for ethane) are observed at middle to

high northern latitudes; (ii) more reactive (lifetimes between half a day and one week) such as

C; - Cs alkenes whose concentrations exhibit significant temporal and latitudinal variability .

from <0.1ppbv in remote areas to a few ppbv close to source regions, and (iii) extremely short
lived (lifetimes of hours) such as terpenes or isoprene whose local concentrations may reach”: -
about 10 ppbv very close to their sources. Trends in the atmospheric concentrations of NMHC
have not been established due to a lack of measurements.

1.7.4.2 Sources and sinks for non-methane hydrocarbons

The oceans are a major source of NMHC, mainly alkenes. Estimates of the source strength of
ethene and propene range from 26 Tg C per year (Bonsang et al., 1988) to as high as 100 Tg C
per year (Penkett, 1982). Emissions of NMHC from terrestrial vegetation are deperident upon
environmental factors as well as the type of vegetation. Isoprene is primarily emitted from ’
deciduous plants, whereas conifer trees are primarily a source of terpenes. Isopreneand
terpene emission rates are very large, about 500 Tg per year for each (Rasmussen and Khalil,
1988).” The source strength of NMHC from anthropogenic activities such as biomass burning,
solvents and fossil fuel combustion has been estimated to be about 100 Tg per year.

The dominant loss mechamsm for most NMHC is rapid (much faster than CHy) reaction with
OH. The products of these reactions are capable of forming O3 in the presence of NOyx.

1.7.5 Feedbacks Between Climate and the Methane / Non-Methane
Hydrocarbon / Carbon Monoxide / Oxides of Nitrogen / Tropospheric
Ozone System

There are numerous potentlally important feedbacks between climate change and tropospheric
O3 and OH. Changes in cloud cover, precipitation, and circulation patterns, as well as changes,'
in the biospheric source strengths of CH4 CO, NMHC and NOy, will induce changes in
homogeneous and heterogeneous reactions controlling O3 and OH. In addition, changes in
stratospheric O3 may induce changes in tropospheric processes, through changes in ultraviolet
radiation. Stratospheric O3 depletion is likely to increase tropospheric O3 when the levels of
CO, NOyx, and NMHC are high, but reduce it in regions of very low NOx. The importance of
these feedback processes remains to be determined. -

1.76 Conclusiohs

Tropospheric O3 is a greenhouse gas that is produced photochemically though a series of
complex reactions involving CO, CH4, NMHC and NOy. Hence, the distribution and trends
of tropospheric O3 depend upon the distribution and trends of these gases whose atmospheric
concentrations are changing. »

The short atmospheric hfetlmes of O3 (several weeks), and many of its precursor gases, .
coupled with inadequate observational networks, leave their distributions and trends*. -~ -
inadequately documented. Most data support positive trends of about 1% per year forO3 - L
below 8 km altitude in the Northern Hemisphere (consistent with positive trends in several of D

the precursor gases, especially NOx, CHa, and CO), and a similar trend for CO in the Northem P
Hemisphere, but not in the Southern Hemisphere. While there is no systematic series of data- : . ~
that allow quantitative estimates of trends in NMHC and NOy to be made, their atmosphenc
concentrations are likely to have increased during the past few decades because of increased
anthropogenic sources. The ice core records of nitrate Iévels provide mdlrect ev1dence fora -
Northern Hemisphere increase in atmosphenc NOx. .
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1.8 AEROSOL PARTICLES

1.8.1 Concentrations and Trends of Aerosol Particles in the Troposphere

Aerosol particles play an important role in the climate system because of their direct interaction
(absorption and scattering) with solar and terrestrial radiation, as well as through their influence
on cloud processes and thereby, indirectly, on radiative fluxes. These processes are discussed -
in more detail in Sections 2.3.2 and 2.3.3. Two separate issues should be identified. The first
is the effect of increasing or decreasing anthropogemc emissions of aerosol particles and their
precursors in regions impacted by these emissions. The second is the role of feedback
processes linking climate change and natural (biological) production of particles in unpolluted
regions, especially over the oceans (cf. Section 10.8.3).

Total suspended particulate matter in air varies from less than 1 jig m-3 over polar ice caps or in
the free mid ocean troposphere to 1 mg m-3 in desert dust outbreaks or in dense plumes from -
e.g., forest fires. In a typical sample of continental air mineral dust, sulphuric acid, .
ammonium sulphate as well as organic material and elemental carbon (soot) may be found both _
as pure or mixed particles. Most of the soluble partlcles become solution droplets at relative
humidities above 80%; thus the radiative propemes of aerosol particles even vary with relative
humidity at constant dry aerosol mass.

A large part of the aerosol mass in submicron size particles is derived from gas-to-particle
conversion through photochermcal processes involving gaseous sulphur and hydrocarbon
compounds. Such conversion may take place through photochemical processes involving the
oxidation of sulpir di dioxide (SO2) and other sulphur gases to sulphuric acid (H2504) by
reaction with OH. The HzSO4 so formed, having a low equilibrium vapour pressure,
immediately condenses onto existing aerosol particles or forms new ones. Transformation to
sulphuric acid and sulphate also takes place in cloud droplets, the majority of which eventually
evaporate leaving the sulphate in the aerosol phase. Trends in the emission of these gaseous
precursors, especially the sulphur gases, are therefore of great importance for the - regional
aerosol burden and thereby potenually for climate. :

Large quantities of aerosol particles are also emitted from the bummg of savannas and forests
in tropical regions. The directly emittéd particles consist largely of carbonaceous materials
including black carbon (soot) (Andreae et al., 1988). In addition, parucles are formed from
precursor gases like SO and hydrocarbons emitted by fires.

The average tropospheric life time of aerosol particles, and of their precursor gases, is of the
order of only days or weeks. This is much shorter than the lifetime of most greenhouse gases. -
It implies that the atmospheric loading at any orne time reflects the emissions that have taken
place during the past few weeks only. No long-term accumulation in the troposphere is thus
possible and any reduction in anthropogenic emissions will immediately resultina - - -
corresponding reduction in tropospheric concentrations. The short lifetime also 1mp11es large
spatial and temporal variability in the concentrations of aerosol particles.

It has been established from analyses of Greenland ice cores that the amounts of sulphate, ,
nitrate and trace metals, derived mainly from atmospheric aerosols, have been increasing since -
industrialisation began (Neftel et al., 1985 b; Mayewsky et al., 1986). However, there are -
almost no long-term, continuous direct observauons of aerosol parameters in the atmosphere
outside urban and industrial areas (Charlson, 1988). Indirect evidence from visibility -
observations indicates that the concentration of submicron aerosols over much of the eastern -
part of the U.S. has increased during the period 1948-1978 (Husar et al., 1981). - )

Another example of a trend analysis of atmospheric aerosols is due to Winkler and Kaminski
(1988), who concluded that submicrometer acrosol mass outside Hamburg has increased by a
factor of nearly two between 1976 and 1988 due to long range transport from mdustnahzed
centres in the region. _ D
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The hypothesis by Charlson et al. (1987) of a cennectior: between climate and phytoplankton
activity in ocean surface waters is based on the role played by soluble aerosol particles in
determining the microphysical properties of clouds. The proposed climate-phytoplankton
feedback rests on the facts that cloud condensation fiucleus (CCN) concentrations in air are low
over oceans far from land, that the CCN available in clean maritime air are composed almost
totally of sulphate particles, and that this sulphur originates almost entirely from emissions of
reduced sulphur gases (principally dimethylsulphide (DMS)) from the ccean surface. There is a
significant non-linearity in the effect on cloud microphysics of given changesin CCN =
concentration, depending on the starting CCN concentration characteristics of clean oceanic air.

There is abundant evidence in the literature to confirm the role played by CCN concentrationin -
determining cloud droplet size distribution. However, at this stage neither the sign nor -
magnitude of the proposed climate feedback can be quantitatively estimated, though preliminary
calculations based on plausible scenarios indicate that this hypothesis merits careful -
consideration. Preliminary attempts to test this hypothesis using existing historical data of
various types have been inadequate and have yielded only equivocal conclusions. =~

1.8.2 The Atmospheric Sulphur Budget

Current estimates of the global sulphur cycle show that anthropogenic emissions of SO are
likely to be at least as large as natural emissions of volatile sulphur species, cf. Table 5 (based
essentially on Andreae, 1989). Within the industrialized regions of Europe and North '
America, anthropogenic emissions dominate over natural emissions by about a factorof ten or -
even more (Galloway et al., 1984; Rodhe, 1976). The anthropogenic SO; emissions have L
increased from less than 3 TgS per year globally in 1860, 15 in 1900, 40 in 1940 and about 80

in 1980 (Ryaboshapko, 1983). It is evident from these numbers that the sulphur fluxes
through the atmosphere have increased very substantially during the last century, especially in
the Northern Hemisphere. During the past decade the anthropogénic sulphur émissions in ‘

North America and parts of Europe have started to decline.

TABLE 5

Estimates of global emission to the atmospheré of gaseous sulphur compounds oo

Source Annual Flux '(T gS)
Anthropogenic (mamly SO3 from fossil fuel combustion) 80
'| Biomass burning (SO3) . ’ : : 7
Oceans (DMS) ‘ ; . 40
Soils and plants (H3S, DMS) A 10
Volcanoes (H3S, SO2) o 10
) Total 147

t The uncertainty ranges are estimated to be about 30% for the anthropogenic flux and a factor
of two for the natural fluxes. o o

Small amounts of carbonyl sulphide (COS) are also emitted into thé atmosphere. Theydonot -
significantly affect the sulphur balance of the troposphere but they are important in maintaining
an aerosol layer in the stratosphere. = . N
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Because of the limited atmospheric lifetinie of most sulphur compounds, the augmentation of
the sulphur concentrations brought about by industrialization is not evenly distributed around
the globe. This is illustrated by Figure 1.16, which shows an estimate of how much more
aerosol sulphate there is at present in the lower atmosphere (900 hPa level) than in the pre-
industrial situation (Langner and Rodhe, 1990). Over the most polluted regions of Europe and
North America the sulphate levels have gone up by more than a factor of 10. Smaller increases
have occurred over large parts of the oceans.

1.8.3 Aerosol Particles in the Stratosphere

The vertical profile of aerosol particle concentration normally exhibits a marked decline up
through the troposphere followed by a secondary maximum in the lower stratosphere at around
20 km. The stratospheric aerosol layer is maintained by an upward flux of gaseous precursors,
mainly carbonyl sulphide (COS). Concentrations may be greatly enhanced over large areas for
a few years following large volcanic eruptions, such as El Chichon in 1982. No significant
trends have been detected in the global background aerosol layer in the stratosphere during
periods of low volcanic activity (WMO, 1989a). The potential impact on climate of '
stratospheric aerosols is discussed in Section 2.3.2.

1.8.4 Conclusions

Aerosol particles have a lifetime of at most a few weeks in the troposphere and occur in highly
variable concentrations. A large proportion of the particles which influence cloud processes
and for the radiative balance, are derived from gaseous sulphur emissions. These emissions
have more than doubled globally, causing a large increase in the concentration of aerosol
sulphate especially over and around the industrialized regions in Europe and North America. If
anthropogenic sulphur emissions are indeed a major contributor to cloud condensation nuclei
concentrations on a global scale, then any climate prediction must take account of future trends
in regional and global anthropogenic sulphur emission, which may be quite different from
those of the greenhouse gases.’

Aerosol particles derived from natural (biological) emissions may contribute in important ways
to climate feedback processes. During a few years following major volcanic eruptions the
concentration of aerosol particles can be greatly enhanced.
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Figure 1: Global carbon reservoirs and fluxes. The numbers apply for the present-day
situation-and represent typical literature values. Fluxes, e.g. between atmosphere and surface
ocean, are gross annual exchanges. Numbers underlined indicate net annual CO accumulation
due to human action. Units are gigatons of carbon (GtC; 1Gt = 109 metric tons = l‘Olzkg) for
resérvoir sizes and GtC yr‘l for fluxes. More details and discussions are found in several
reviews (Sundquist, 1985; Trabalka, 1985; Bolin, 1986; Siegenthaler, 1986).
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Figure 3 Atmospheric CO9 increase in the past 250 years, as indicated by measurements on
air trapped in ice from Siple Station, Antarctica (squares; Neftel et al., 1985s; Friedli et al.,
1986) and by direct atmospheric measurements at Mauna Loa, Hawaii (crosses; Keeling et al.,
1989a). ~
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Figure 2: Atmospheric CO2 concentration excess ‘after a pulse input at time 0 (initially
doubling the atmospheric CO2 concentration), as calculated with two ocean-atmosphere
models. Solid line: 3-dimensional ocean-circulation model of Maier-Reimer and Hasselmann
(1987), dashed line: 1-dimensional box-diffusion model of Siegenthaler and Qeschger, 1987).
The adjustment towards a new equilibrium does not follow an exponential curve; it is very fast
during the first decade, then slows down more and more. The concentration excess does not go
to zero; after a long time, a new equilibrium partitioning between atmosphere and ocean will be

reached, with about 15 percent of the input residing in the atmosphere.
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Figure 4: Monlhly average CO2 concentration in parts per million of dry air, observed
continuously at Mauna Loa, Hawaii (Keeling et al., 1989a). The seasonal variations are duc
primarily to the withdrawal and production of CO7 by the terrestrial biota.
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Figure 5: Global annual emissions of CO3 from fossil fuel combustion and cement

manufacturing, expressed in GtC yr'l (Rotty and Marland, 1986; Marland, 1989). The average
rate of increase in emissions between 1860 and 1910 and between 1950 and 1970 is about 4%

per year.
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Figure 7: Future atmospheric CO3 concentrations as simulated by means of a box-diffusion

carbon cycle model (Enting and Pearman, 1982, 1987) for the following scenarios: a) - d):
anthropogenic CO7 production rate p prescribed after 1990 as follows: a) p = 0; b) P

decreasing by 2% per year; c) p = constant; d) p increasing at 2% per year. Scénarios b') and c¢'):

p grows by 2% per year from 1990-2010, then decreases by 2% per year (b') or is constant (c').
Before 1990, the concentrations are those observed (cf. Figure 3), and the production rate was
calculated by to fit the observed concentrations.
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Flgure 6: CO2 concentrations (bottom) and estimated temperature changes (top) during the
past 160,000 years, as determined on the ice core from Vostok. Antarctica (Ramola et al.,
1987). Temperature changes were estimated based on the measured deuterium concentrations.
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Figure 8: Future CO production rates calculated by medns of a box-diffusion carbon cvcie -
model (Enting and Pearman, 1982, 1987) so as to yield the prescribed atmospheric COa
concentrations after 1990. e) concentration increasing steadily (logistic function of time)
420 ppmv. f) concentration constant after 1990.
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Figure 11: The global distribution, seasonality, and trend of methane from the GMCC Figure 12: Halocarbor: concentrations measured at Cape Grim, Tasmania duting the period

network (Steele et al., 1987, and unpublished data)

~ 1978-1989 (Fraser and Derek, 1989, and unpublished data).

Figure 10: Atmospheric methane variations in the past few centuries measured from air in
dated ice cores (Etheridge et al., 1988; Pcarman and Fraser, 1989).
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Figure 15: The seasonal variation of surface ozone. The solid line shows data from
Montsouris, France, for 1876-86 (Volz and Kley, 1988). All other data are from the 1970s and

1980s: dashed line, Arkona, GDR (Feister and Warmbt, 1987); dotted line, Ellerslie, Alberta,
Canada (Angle and Sandhu, 1986); dot-dash line, average of eight rural sites in the northeastern ‘Figure 16: Simulated concentration of sulphate at 900 th Ratio of concenirations based

_U.S., the SURE sites (Logan, 1988); long dashed line, Hohenpeissenberg, FRG (bogan, 1985)." on total emissions (natural plus anthropogenic) divided by concentrations bascd on natural
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THE WHITE HOUSE 4
WASHINGTON wﬂyﬁ;ﬁd
May 1, 1990

MEMORANDUM FOR JAMES A. BAKER III e
NICHOLAS F. BRADY <
JOHN H. SUNUNU Pl
BRENT SCOWCROFT
RICHARD G. DARMAN
ROGER B. PORTER
WILLIAM K. REILLY

FROM: DAVID Q. BATES, JRl;tS//

SUBJECT: Meeting on Financial Assistance for the Montreal
Protocol

The final rounds of negotiations on the Montreal Protocol
will occur in May and June. Decisions regarding U.S. positions,
particularly with respect to financial mechanisms, are needed
before the Geneva preparatory meeting, which begins May 9.

A meeting will be held in Governor Sununu's office at 10:00
A.M., on Wednesday, May 2, to consider financial mechanisms for
the Montreal Protocol. The attached paper provides background
and identifies options for discussion at that meeting.

Protoert, Lped o '87
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FINANCIAL ASSISTANCE FOR THE MONTREAL PROTOCOL

ISSUE

Should the United States support the establishment of a new
financial assistance mechanism to aid developing countries in
phasing out chlorofluorocarbon (CFC) production?

DISCUSSION

The issue is important both because of its specific application
to commitments made within the framework of the Montreal Protocol
and because of its precedential nature. What is done here will
likely become a template for expectations in other environmental
conventions and protocols like the Basel Convention on Waste
Export and a Global Climate Change Convention.

1. The 1987 Montreal Protocol requires that signatory
nations reduce their CFC production 50% by 1998.

A June 20-30 meeting of the Parties to the Protocol will
consider amendments to cover certain outstanding issues,
including the financing question, newly controlled substances,
and whether to agree to a phase-out of CFCs by the year 2000.
A preparatory meeting on May 9-11 will focus on financial
assistance.

2 There is general agreement among the Parties that a
financial assistance mechanism is needed to encourage
developing nations to sign and adhere to the Protocol.

Twenty-three of the fifty-two nations that have ratified the
Protocol are developing countries. Developing countries together
account for only about 10% of worldwide CFC production, but
without controls their production could, in the future, offset
the CFC reductions achieved in the industrialized countries.
Three countries that have not yet signed -- India, China, and
Brazil -- account for about 90% of all CFC produced by the
developing world.

Developing countries argue that industrialized countries
should subsidize their net additional cost of phasing out CFC
production because:

© Industrialized nations created the problem by allowing
their economies to prosper using cheap but harmful
CFCs;
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o The cost to developing countries of phasing out CFCs is
much larger than the benefit to them; and

o Developing countries have more immediate problems to
worry about.

3. U.S. support has been limited.

To date, the United States has agreed only to support a
clearinghouse to: 1) foster technology transfer between donor
and recipient nations, and 2) conduct nation-specific needs
assessments. The clearinghouse would be funded through voluntary
contributions. We have also agreed to explore the need for a
financial mechanism to aid developing nations in implementing the
CFC phaseout.

4, The long-term costs to developing nations of phasing
out CFCs are largely unknown.

A study conducted by the McKinsey Co. for the United Nations
Environmental Programme concluded that these costs would be $400
million per year over ten years. Because of the many
uncertainties, EPA suggests planning on the basis of $100 million
over a three-year timeframe.

D There is general agreement among Parties that, if a new
financial mechanism is created, it should be placed
within the World Bank.

The World Bank is already active on environmental issues.
The Bank estimates that about a third of its $5.7 billion in
projects approved in 1989 contained a significant environmental
component. Two main types of financing mechanisms have been
proposed.

0 The Green Fund. The World Bank (supported by France
and Germany) has proposed a $400-800 million fund to
provide concessional resources for a broad range of
environmental problems besides ozone depletion,
including global climate change. The U.S. has thus far
opposed the Green Fund as inadequately justified and
possibly premature.

NANANTAD

0 A Fund Limited to CFCs. The EPA recommends a mechanism
that would be managed by the World Bank,but remain

he authority of the MentrealParties. A
nation's in-kind contributions and-bilateral aid'zz
_Substitute for other contributions. Assuming a fund of

$100 million and contributions baseéd on the UN scale,
the U.S. share would be $25 million.
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6. The votin rocess for the June meeting makes it
difficult for the U.S. to avoid taking a position.

At the June meeting, all amendments to the Protocol will be
considered as a single decision. This is because the amendments
are interdependent. As a consequence, should the U.S. decline to
accept a negotiated proposal on any part of the comprehensive
amendment (such as financial measures), we would not be able to
become party to the amended Protocol. This could expose the U.S.
to international criticism and possibly trade sanctions.

OPTIONS
Option 1: Retain current U.S. position.
(o) Provide financial assistance on a strictly voluntary

bilateral basis; do not commit to an increase in
financial aid.

o) Continue to study the need for a new financial
mechanism.
o Establish a clearinghouse to provide technical

assistance to Parties and to conduct studies.

Advantages

o Provides the U.S. maximum flexibility in deciding on
the level of expenditures, the identity of aid
recipients, and how our money would be spent.

o Avoids a bad precedent for international agreements.
The U.S. will be signalling that cooperation in
implementing the Montreal Protocol or any future
agreements will not be conditioned on whether or to
what extent others pay.

(o) Retains leverage over the developing nations. They
will have no incentive to accommodate us on other
issues if their costs are automatically covered.

o Does not preclude the U.S. from implementing a CFC
phaseout through the EPA regulatory process. This
would blunt any criticism of the U.S. for not ratifying
the amended Protocol and also avoid Protocol trade
sanctions.

o Still gives us some opportunity to shape the parameters
of a new financial mechanism if the Parties agree in
June to establish one. At the June meeting, the

NV
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Parties will only be expected to agree to principles
for a new financial mechanism.

Disadvantages

o

Option 2:
existing

Without a financial assistance mechanism, key
developing nations, such as China, India, and Brazil,
may not sign the Protocol. Unless these nations join,
their increasing CFC production will eventually
overwhelm reductions made by signatory countries.

If this is a bottom-line position, and the Parties
agree in June to support a new financial mechanism, the
U.S. cannot become a Party to the amended Montreal
Protocol.

Agree that financial assistance is desirable, but use
echanisms to provide it.

Agree to pressure multilateral development banks to ///

assign a higher priority to projects for reducing CFC
production, and to assign a higher priority to CFC-
related projects in U.S. bilateral aid.

Do not commit to an increase in financial assistance

and do not earmark funds specifically for CFC-related a
projects.

Advantages

o Avoids establishing earmarked environmental funding in
each international aid institution and avoids the
commitment of additional funds.

o Would encourage prioritization of environmental
projects and the integration of environmental and other
considerations in lending decisions.

Disadvantages

o Would require the concurrence of lending institutions.
They would likely oppose this position without
additional funding.

Option 3: New financial mechanism within the World Bank to pay

"agreed to" incremental costs to developing nations. As proposed
by EPA, would include:

(o]

Voluntary contributions, but on UN scale of assessment,

meaning that the expected U.S. contribution will be 25
percent.

o
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Three-year funding period, with total of $100M in
additional funds suggested for first three years.
Allow substitution of bilateral for multilateral aid.

Advantages

o

If accepted by the Parties in June, would allow the
U.S. to ratify the amended Protocol, fulfilling the
President's commitment to make the Protocol work.

Provides greater assurance that developing nations will
participate in the CFC phaseout, thus reducing
atmospheric chlorine levels.

While more costly than Options 1 or 2, the costs will
be low, especially in comparison to the $5 billion in
expected revenues the U.S. government will collect from
the CFC production tax included in last year's budget
reconciliation legislation.

Such a financial mechanism would not necessarily set a
precedent for future international negotiations,
especially a climate change agreement. There is
currently little aid for CFC reductions, whereas there
are already aid programs that act to reduce carbon
dioxide emissions.

Disadvantages

o

Option 4:
existing-

Compared to Options 1 and 2, limits U.S. flexibility in
deciding on the level of expenditures, the identify of
aid recipients, and how our funds would be spent.

Does not include a provision to assure that voting on
overall assistance levels is controlled by the
industrialized nations.

Whether or not a precedent is intended, establishing a
financial aid mechanism here would start the U.S. down
a slippery slope of providing similar aid under other
agreements. The cost to the U.S. of a financial
mechanism to cover carbon dioxide reductions under a
climate change protocol would be enormous.

"Agreed to" incremental costs have not been defined and
may be difficult to limit in future years.

Endorse the "green fund" concept of integrating all
re environmental aid programs into a single

___multilateral fund.

A 40 PreapeT—
0
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o Makes no immediate commitment to increase
funding.

(o) Would be coordinated closely with
developmental aid programs.

o Would likely be established within existing
institutions such as the World Bank.

Advantages

o Avoids seriatim creation of new funds and
funding mechanisms for each international
environmental agreement.

o Encourages prioritization of environmental
projects and coordination with economic
development.

o Utilizes existing institutions, thus avoiding
a proliferation of funding mechanisms

Disadvantages

o Other Parties may eventually vote to add
objectionable amendments, thus placing the
U.S. in the position of opposing its own
proposal.

o Has potential to be the highest cost option
and longest term commitment.

(o) Since the fund would cover many projects and
international agreements, could result in
dilution of resources and weakening of U.S.
environmental policy priorities.



Consortium of Social ScieNce AsSOCIATIONS
1522 K Streer, NW, Suite 836, WasHINGTON, D.C. 20005 @ [202] 842-3525 ® Fax[202] 842-2788

April 20, 1990

Dr. Michael Boskin

Chairman .
Council of Economic Advisers
0l1d Executive Office Building
Washington, DC 20500

Dear Dr. Boskin:

Just a short note to express our deep appreciation for your
calling attention to the importance of economic research to the
problems of global environmental change.

Your recent speech to the White Conference on Science and
Econmics Research Related to Global Change will go a long way to
convincing skeptics about the importance of social science
contributions to the difficult problems this nation and the rest
of the world face in this arena.

We also appreciate your efforts to improve the quality of
economic statistics.

Thank you again for your words of support. I look forward
to seeing you soon.

Sincerely,

Howard J. Silver, Ph.D.
Executive Director

~

American Anthropological Association ® American Economic Association ® American Historical Association ® American Political Science Association
American Psychological Association ® American Sociological Association ® American Statistical Association

Association of American Geographers ® Association of American Law Schools @ Linguistic Society of America



GENERAL MOTORS CORPORATION
GENERAL MOTORS BUILDING
DETROIT, MICHIGAN 48202

ROGER B. SMITH
CHAIRMAN May 23, 1989

The Honorable John Sununu
Chief of Staff
The White House
Washington, D.C. 20500

Dear John:

As we discussed, the very complex issue of global warming
is receiving increasing attention. The knowledge we now have
about this issue is sufficiently disturbing to warrant a
concerted national and international effort to get the facts
necessary to enable governments to make sound Judgments about
the public policies that should be adopted.

The greenhouse effect is well understood. However, there
are many important uncertainties about global warming including
the ways oceans, clouds and other conditions affect the impact
of carbon dioxide,

Whether actions should be taken now, before the important
uncertainties are resolved, is not a question of science but a
matter of judgment. To make sound judgments, it is essential to
have an adequate appreciation of the costs and benefits of
actions beilng proposed and the relationship of those actions to
the international nature of this issue. \

Some costs are unquantifiable such as impact on freedom of -
mobility, relief from heavy labor or protection from harsh
climates. Others, such as job loss are quite quantifiable.
People who might lose their jobs as a result of some regulatory
program no doubt would like to have the uncertainties of the
global warming issue addressed before they make that sacrifice.

Proper perspective is essential to assure regulatbry
programs are soundly based. Not to raise the question of costs
is a disservice to those adversely affected.



The Honorable John Sununu
May 23, 1989
Page 2

Carbon dioxide accounts for about 50 percent of any
forecast global warming. U.S. motor vehicles account for about
5.5 percent of world-wide man-produced carbon dioxide. Any
increase in vehicle fuel efficiency, which would not have full
impact for 10 or so years while the existing fleet is replaced,

+ would have only a small fraction of an impact on the greenhouse

effect.

This underscores the need for perspective in regulatory
programs. One of those, the CAFE program, does not save fuel,
but does disadvantage full line-U.S. manufacturers.

We support a significant increase in research; an
international approach to the issue and the discussion of a
possible "greenhouse" or carbon fee. We also support new
solutions such'as alternative fuels and safe nuclear energy.

We are carrying this message to Congress and would
appreciate the efforts of the Administration to lead in this
positive approach to this issue. We would welcome the
opportunity to discuss this matter at greater length.

erely,

=

Roger B. Smith
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' To establish a national energy policy to reduce global warming, and for other
, purposes.

IN THE SENATE OF THE UNITED STATES

FEBRUARY 2 (legislative day, JANUARY 3), 1989

Mr. WirTH (for himself, Mr. BumPERS, Mr. GORE, Mr. CrRANSTON, Mr. HEINZ,
Mr. FowLER, Mr. PELL, Mr. BINGAMAN, Mr. LEAHY, Mr. MATSUNAGA,
Mr. HoLLinGgs, Mr. INOUYE, Mr. Apams, Mr. BREAUX, Mr. SANFORD, Mr.
DASCHLE, Mr. JEFFORDS, Mr. D’AMaTO, Mr. Dopp, Ms. MikULsK1, Mr.
GORTON, Mr. SARBANES, Mr. MoyniHAN, Mr. LiEBERMAN, Mr. SimMoON,
Mrs. KasseBauM, Mr. DEConciNi, Mr. SPECTER, Mr. BRyan, Mr. BoscH-
witz, and Mr. RIEGLE) introduced the following bill; which was read twice
and referred to the Committee on Energy and Natural Resources

A BILL

To establish a national energy policy to reduce global warming,
and for other purposes.

1 Be it enacted by the Senate and House of Representa-
< 2 tives of the United States of America in Congress assembled,
L 3 SHORT TITLE AND TABLE OF CONTENTS
‘ 4 SECTION 1. SHORT TITLE.—(a) This Act may be re-

5 ferred to as the “National Energy Policy Act of 1989”.

6 (b) TABLE OF CONTENTS.—

TITLE I—NATIONAL ENERGY PLAN
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TITLE II--OFFICE OF CLIMATE PROTECTION
TITLE DI—ENERGY EFFICIENCY

TITLE IV—-ENERGY RESEARCH AND DEVELOPMENT PRIORITIE‘

TITLE V_STATE ENERGY CONSERVATION PEOGRAMS
" TITLE VI_“—RENEWABI)E-ENERGYi _
TITLE VII—ADVANCED CIVILIAN REACTOR PROGRAMS
- . TITLE VII—FUSION
TITLE IX—COAL
* TTTLE X—NATURAL GAS = °°-' -
" TITLE -X’I—‘_"NATUBAL RESOUROE POLICY
TITLE X]I——BASIC SCIENCE INITIATIVES
. TITLE XTI DEVELOPMENT ASSISTANCE
4 TITLE XIV-INTERNATIONAL: ACTIVITIES
TTTLE XV‘—MODERAT]NG WORLD POPULATION GROWTH

e S

FINDINGS AND PURPOSES ,

SEC: 2. (a) FNDINGS.—The Congress finds that—

(1) the Earth’s atmosphere is being altered by the

generatlon of carbon d10x1de and other trace gases

(methane, troposphenc ozone chloroﬂuorocarbons, and

mtrous ox1de),

(2) these gases are in large part the result of‘

huhlan act1v1t1es mcludmg the Wldespread use of fossﬂ
fuels, populatlon growth deforestatlon agncultural
practlces and use of chloroﬂuorocarbons

(3) ourrent sclentlflc understandmg predlcts that

continued alteration of the global atmosphere “will

K . .- "VA"-'.'.-\“ ‘ - ’ - .
cause widespread temperature extremes and sea level

rise which will, in turn, have serious implications for

. 83418
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-.;: - the Earthis.;féc.osystemsv, é,gﬁculfural production, water
‘ .Supﬁly, human 'health; Wetiahds, and climate;

C (4)- shifts m"_régionéﬂ” precipita;tion;: growing sea-
. .Sons, fséa' level, and pdésibl_e ;incréaseg in -the ‘seveﬁfy

'a,h'd frequency '6f~ storms., and ‘hl;rriéanes ~will cause

major disruptions in the’veconqr'nicr,i,politi,c;ﬂ', 'social', and

B ecolqgicé,lf:systemé». of all nétion_s; D
.. (b) energy and;‘néft'ulfalﬂ _ré’somﬁées policies must bet
‘aesigned_y*to reduce. ¢arbon-dioxide and trace gas gen-
.+~ eration including reductiohf in the: combustion of fossil

- fuels - through energy efficiency, fuel switching, and

conservation; use of safe nuclear, innovative clean coal

= - and renewableﬁﬁénei'gy technologies; and reforestation -

“-policies; - -

- (6) 'in- the. near-term, "-indrea,,s‘ing - the - Né;tion"s

. energy: efficiency can make the ---larges_"t and l'eas,tﬂcostly

contribution  to reducirig ,carbon :dioxide and,'ﬁ‘ace_ gas

productidn and reliance ’on',:imp‘orted oil; ..~

" (1) -development ‘of . affordablfe, gs,olar-;_ energy., tech- _,
_nologies, p'artié_lilarly solar photqvoltéics,- promises to
‘ 'i)rbvide major new means of energy production and use

. that can reduce dependence on fossil fuels;

®) policiés are -urgently needed for reducing de-

+.forestation 'and increasing reforestation; and for pro-

.~ moting economic growth a,ngl.dévelopmex_it; through-‘vlsus-
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'.ta:itlable develepment at the ﬁatioﬁa} ‘and international
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(9)-in50,. far | as’some ftlegfeé of further atrhospher-
- ic change ‘is -inevitable, -the_Feﬂeya-l Government must
* take immediate steps to-devise and implement adaptive-
-étraftegies for coping: with the environmental and eco-
nomic impacts;.of climate- change; and'-:;

10y ejdeﬁtien and- implementation’ of these energy

9
4 =
. 5
6
: .
8
9

'+~ and.natural resources policies will help ‘promote nation- .

ot
e

+ al. and-international ‘econotic growth -and developmerit;

Lo
’—l

achieve a secure energy supply, and protect the nation-

poed
o

» gl and ‘global envirenment. -

13- (b) PurPoSES.—The :ovérall purpose Qf this-Aect is to

14 establish a national energy policy that will reduce.generation - |

15 of. carbon d10x1de and trace gases as quickly as is feasible in
16" order to reduce to the maximum extent practlcable risks as-
17" sociated with-an’ “atmospheric Warmmg and global climate

18 change The specific purposes are— "

195 v x (1) te réquire the Secretary.of"E_héfgy, hereinafter
20 - referred ‘tb.ee.»-the “Secretary”, to. prepare ‘a.least-cost
21+ - ‘National Energy*Plan; - o , 7 y
22 (2 to establish ‘an Office of Climate .‘Pr‘otection in
23: . the Department of Er'lergy';-“" ’

94~ (3) to provide for the establishment: and financing

95~ of‘eﬁérgy'efﬁciéney’«reéEatreh-a;na' ‘development projects;
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5.
. -(4) to-establish criteria ‘to. be“- used ‘by the Secre-

stary.to determine priorities-in energy research and de- ‘

velopment and, to consider global climate: chajnge 1n all
fesearch and development policies;
- (5) to require. States to update. their .énergy con-

servation plans and establish new. targets for conser-

... -wation;

. (6) to jcolﬁmérciaﬂy»Qevelop, solar, fﬁel-céll, hydro-
gen, and other rénewable energy technologies;

(7). to provide for the establishment and. financing

.of an advanced passively safe nuclear reactor research

. program; -

" (8) to-provide for the preparation of a comprehen-

. -give report on:research, development, and- demonstra-

tion technology for the. production of -jelectl_'icity from

- thermonuclear fusion;, - - .

. =+ 9) to. provide for the preparation of a.comprehen-

. sive report-on the cléan coal program’s implications for

globdl climate change; . _ °

. (10) to provide financial assistance for demonstra- -

- -tion projects for natural gas-powered vehicles;:

. . .(11) to study the natural resources that would be

affected by globval climate change;.

S 824 IS
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;t"l(1‘.2')'-t0' expand filllancia,l“fsupport for ongoing and

new. _research"f i;ﬁtiatives* ‘at NO"AA, "NASA, NSF,
. USGS,-and NIST; - - .

(13) to re(juire' an.*,int;cfagenby study-of 'tltlehcontri-

-~ bution international deforestation and. refdrestatibn play
i global climate change; - | ‘

| (14) to call for the convening of international con-

;. ferences on nﬁcléar power, & strengthening of the Mon-

treal Protocol, and a special office at UNEP-and WMO

© ® o ;s &

(=

.-’ to monitor-global carbon dioxide productidn; -and
. 1!-1» (1) to addreés world population growth by estab-
12 lishiﬂg, a :policy and providing- ﬁna;lcial assistance for
13, : .interﬁatiqnal*’ffaﬁlﬂy planning. and information services. -

147 . 86 -3.vNAT16ﬁAL5GOAL.+The C‘ong'ress“hereby es-
Iv5 ‘tablishes '.as"national"goalls“—'ﬁ'-"' g ;:.- ST
16 (é) that the introduction into the: fiatmOSi)here of
17 o €0 from the United States of“America shall be re-
18 - duced from 1')988 Tevels 'by at: leasi. '20<‘pei;ce‘n_t by the
19 year 2000 through a, mix of '-Fe&eral and State enérgy
| 20" * ‘policies that are -designed ‘to- mitigate the costs and
21. .risks;r' -both economic “and environmental, - associated

22 "‘Wi'th-:miraetin‘g' ‘na,ti(‘)‘nal-«energy‘-needs while reducing the

23 generation of ‘Garbon ‘dioxide and ‘trace gases and sus-
24  taining economic growth and development; and
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B ‘(b)- ”-the-""'és"té;blis’hm{ant" of an '-'iintemationai» global
s agreement on “the atmosphere by 1992

TITLE I——NATIONAL ENERGY PLAN

(a) N ot later than 18 months after the enactment' of this

“‘Act, 'the Secr,etary,-« and the;'*Admlmstrator of ther' Environ--
. I't_ientel‘?Prtjtecti"on‘fAgencyif‘in“%onsultetion with the Secrétary
~of the Interior; the National Acidemy of Sciences ‘and other -

) ~agencies; shall vf)r'epa;re> and f:é,ft"erfpuhlicf review: end ae‘omnmnt

.....

meetmg the natlonal goal set out-iri sectlon 3 of this Act

zFor purposes of the plan ) energy resources ’ shall

"."'be ‘definedas ‘those .sources,:-of. addltlo’r‘ia,l energy s’upply in-

volvihg eithet the' production of additional energy-or addition-

al improvements in the efficiency of energy proceéssing and

eiid-usel "

(2) “Cost effectlve shall”be ‘def'ine'd’é a'S"thosé’resources

: 'prOJected to ‘be rehable and avallahle Wlthm a needed time
Araie, and” ~that_- could be: :use(_l. t6 méet ant_lc_lpated energy

‘needs™at’ an"estitnated’ incrémental “system cost no greater

than that of the least-cost similarly reliable —é;nd-'airﬁﬂable al-

~“ternative measure’ of ‘resource,.‘or ‘any combination thereof.

"‘(3)' “System costs” shall be defined as all direct costs of

‘o resource ‘over'its”effective life, mcludmg, jig apphcable, the

cost of distribution and transmlssmn to the consumer and

X

‘also mcludr‘ﬂg among other fa,ctors,' was’te dlspos_al costs and

SIS
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fuel costs.(including projected increase), and such quantifiable
environmental .and national security costs: and bl-en__eﬁts as the

Secretary and the ‘Administrator determine: are directly at-

tributable to such resources. - ;

A (4)'“Estima_ted_incrgmqntal.systéx_n cost;’; of any conser-
--vation. resource shall ,ng_t‘_bé' treated as gréater:than,that of
- any other resource.m_xless the incremental system cost _bf_suc;h

-eonseryation resources is in-excess of.at least 110 percent of

theiincrginentdl_system cost of the other resource.. -.

10 . (b) The plan shall inpludef_ .

11 (1) an a_s,siggméﬁt_:qf .the prioritiels_-,;aa,mor_;g energy
12 - f.‘r-es_ogrqgs ‘that the Secretary det_erm'ines: to. be cost-

18- - f,,,-effective,. acco‘raing _to their impacf, ..on- the | global
4. .- climate;---. - . |

15 '(2). a range of national energy demand forecasts
16.. - for. the short-, . medium-, .ar;d-, long-term -(at: least 50
17 . ; ,..years),,.,;reﬂecpi;ng.; ‘plausible ‘high and -low .éqonomiq
18 ... .growth. scen@ﬁos_,g and  assuming no 'ixhprovemgnts in

- 19:.. qurre_nt average 'e_ffigiencies of energy use in new build-
20 - ings, machines, and._yehicl,e_s;,.:- Lo

21 - (3)a comprehensive inventory .,o_f,l'.,esouioeS» avail-
22 . ability’ and system A'cost-', taking into ac'gpﬁnt all sectors
23 .of -energy use :land production. which shall include but
24 . -not-be limited to—
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1.-@) .eoe;l . .inclu('ﬁng-aelean«'ceal-‘ teehnologies and ,
underground coal ga,sﬂlcatlon A h
T g z (i) ‘energy: efflclency, mcludlng ex1stmg tech- -

‘ nologles fer mcreased efflelency andend use, as
+ -well .as. the p.otentlal ,«,of- further research and ‘ de-
T velep_ment-;'-‘ . |
- (iii)' effieieney improvem‘en‘ts‘ and, technologi-
cal gams in ".electrical . energy generatlon “and
oo .- transmission and-energy. extractlon

- Gv). other alternatlve energy 'sources such as
oo ~~;Aj1.3_renewablef resources, - . olar‘,,,-; nuelear fission,

,. ;,.:nuclea;l"‘-sfusi'on,_-‘ge'othennal,\ fuel cells,” and hydro-

13, - electric; pewer and” . L. S
14 (v) unprovements in the fuel. eff101ency of
45 oL r"a;u;tomoblles-andihght trucks. -
16 3 -, -(4) targets for ,._;tiyfez’ c,Qstﬁeffeetiye resource acquisi-
17 -« tions that will be‘-needed-te ensure Jv'tl_l-a‘t ~fhe-Nation can
18 - meet short-, medlum- and : long-term energy ‘needs
19-; - - without, exceedmg the} national :goal: for ¢arbon dloxrde
20, '.»genelza,tlon,._' Qo e aif T
 21 ) a 2\-yea,r‘-action"plen for meetving,_,-'t‘h:e .pl‘a,n:’ § Te-
22 ;1 source: aequis‘iti'(}m; targets, _ineluding, bt ot limited to,

B ;-:‘all practicable eetions -within the Secfej:aryfs‘;and other

24 Federal agencies’ current legislative a,uthority;;;-:.- ;
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(6) a research and development plan for investi-
gating promising but unproven technologies identified
in-the: planning process as potentially sigm'ﬁéant future

~contributors to meeting the plan’s goals;

(7) recommendations for any new Federal legisla-
tion that may be needed to meet the pian’s goals, in-

" cluding estimates of accompanying' carbon dioxide and
" trace gases generation; and

(8) recommendations for any new State agency or
legislative actions that are needed to meet the plan’s
goals, and for any new Federal policies that are needed
to encourage such -actions, including estimates of ac-
companying carbon dioxide and costs impacts of such

' - actions.

(c) Immediately following submission to Congress of the
least-cost national energy plan, fhe Department of Energy
shall implement the pfovisions of its action plan to the maxi-
mum extent practicable.

.. (d) The plan, its action plan, and its research and devel-

.opment plan shall be revised and resubmitted to the: Congress

every 2 years.
TITLE II—OFFICE OF CLIMATE PROTECTION
Sec. 201. In order to elevate the priority attached to
climate change considerations within the Department of

Energy, there is hereby established the Office of Climate

S 324 IS
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% Protection‘ The"Director‘ 'o'fthe Office s‘hall be appointed: by |

=

shall. report directly : to- the Deputy Secretary Tlns Ofﬁce :

LTSN

e

shall be responS1ble for—. e et a i,
(a) the - Department “of Energy 8 partlclpatlon in
“studies, enwronmental 2 assessments Jand" other : work_

o ‘;.,_f-b"eing 'cOndiléted by: the var:io‘us-‘.-domestic : and interna-
.5 tional _agencies-’-invovlved@*in; global climate change- anal-

- ysis; and .

10 - (b) ‘monitoring Umted States energy pohcles for: )

11 o= atmospherlc and global Warmmg effccts and, prov1dmg

12 - an. annual ‘Teport -on- these effects to Congress

18 . TITLE TH--ENERGY EFFICIENCY

14 ' RS - Subtitle. A :

15 ¢ ©.8EC. 301 The Secretary in GOIlJuIlCthIl W1th appropn-
16 ate Fedcral agencies’ shall—- SN SN '

17 (a) g1ve a h1gh pr10r1ty to unprovements in energy _

_,1l8 b efficiency in zdepartmental plannmg, research and de-'»

' 19 velopmcnt programs pnvatc ass1stance programs, and

20 "~ .-“to: improveéments “in"buildings and eqmpmcnt of the N
21;-’]‘"';'Department LT et
| 29 ..t (b) subrmt to’ ongress withifi1° year after the eil- . ‘
23 4 actment of this title, and every 3-years. thereafter a
24 .. 7 ‘report evaluatmg thé \pohcy optlons that ‘would bé neé-"
95" '-"«A-fessary to-produce a ‘decréase: _'_of 2 th;rough-A; percent:

8324’18 ° .
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» L. per >_,year in the; ehergyiusea.penf unit”of -gross national
e nprodimt “in. the <United ‘States- ‘through- the: year - 2005.
-+ These policy: options and programs shall be ranked dc-

cording to their cost effectiveness.. - -.. .

051, SEC. 802, (a). ThéPresident’s- budget request for fiscal

years. 199 1 through. A19._9'3- ‘shall -include the Secretary’s rec-

.omm'en'datifons; :of -amounts to’be set aside. for new initiatives

~in energy- efficiency research, development, and demonstra-

tion. Funds made a‘,Vailab.le‘ for new initiatives shall supple--

ment and ;not supplant funds available to -complete on-going

“energy efficiency research and development projects support-

ed in Wholpl-;ofiin« part by the ,Secretary,duﬁmg:‘the;_fiscal year

1990; Funds made. _availabl'é_ for ne:vv,:initiaiti\’ze shall be used.

by the Secretary f_b support; the ‘most promising and deserving

~new ideas ‘in-energy. efficiency research and -development

brought to the attention of the. Secretary during the previous

-fiscal yéar;;_ o

(b)(1)-There. is ‘hereby authorized to be appropriated.te

- the Secretary . for- the ;enérgy efficiency .research, develop-

. ment,: and -demonstration programs of :the -Secretary, an

amouxit,— not to excesd $209,181,000 in fiscal .year 1991, of

Whlch $6,0_OQ,OOO shall :be available: for .new irﬁtiatives, -a8s

. set forth below— e

S (A_),,;fo;_'--:,ﬁ'ranspoxta{tion,ener_gy efficiency research,

. -development, .and demonstration there is :_authori'zed.t_o"

S 324 IS
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~ be’ appropriated - to the Seeretary. an amount not- to

1

2 exceed :$65, 4:60 OOO ‘of -which: $2,000; 000 shall :be

3 made available for new initiatives; A

4 o @B) for industrial ‘energy- effrclency research, ~deye1-. R
S :.:,-‘.r:‘iopment,-‘:.and demonstration“t'here’is authorized to- be .

6 =""'appropriated to the*Seeretary:a'n ‘amount not' to exceed

T $46 740, ooo of ‘which $1,000,000 shall be available

8 for new 1mt1at1ves, TR SRR

9 » (C). for buildin‘gS»':and‘ community- 'systems energy
‘.-1‘0 : efflclency research ‘development, ‘and demonstratlon |
11 4;-,:._-; ‘there 1s- authorlzed to be: appropnated to” ‘the’ Secretary '
12¢ ©oan amount not -to’ exceed - $58 100 000 ‘of which® .~
13 $2 000, 000 shall be avallable for new 1mt1at1ves '
14 . (D) for- multlsector ‘energy efflclency research de-
15 . i~ velopment, and" demonstratlon there is- authorized tobe -
6. - approprlated to the. Secretary an amount not to exceed'
17 $37 050,000, : of: which $1 000,000 shall be avallable'
18  for new initiatives; and - o
19 oo x(E_)"fo’r‘- senergy efficiency- ‘researéh, development,
20 “rand demonstration policy and management-;f'.there is an- -

- 21 . thorized to be -ap‘pr'opriated to the'iSecret'ary':an amount -
122 not o éxeeed $1,797,000, /T2

23 | -2 There i 1s hereby authonzed to be’ appropnated to the“

24 Secretary for -the: energy efflclency research, development -

25 and demonstration: programs of the: Secretary, ai 'amount not _

S 324 IS
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~1ito exceed $253,000,000 in tiscétl“year- 1992, of which

2 $7 000,000 shall be available for new m1t1at1ves as set forth

EERTEY

~‘3 below— ey
4-: .. (A for transportation “energy .effi'ciency research,
5 - development and demonstratlon there is authorized’ to
6 .. be appropriated. to- the Secretary an amount not to
-7 - exceed., -$84,000,000, ,of _which $3~,000,000' shall ‘be
8 : ’:made' available for new initiativ‘eS' | »
9 -(B)-for mdustnal energy efficiency research devel-
10 _;;.:;.n,gopment -and. demonstratlon there is authorlzed to ‘be
| .1.12;:r;:=.. | -appropriated to_, .thezSecretary_« an amount not to exceed
845,000,000 .of which $1,000,000 shall he available
13 - for new ﬂiniti—ative's.;.: SO _ |
| 14 B ‘(G);;for;l-bililfdingé and -community systems energy
15 ’ :efflclency -research, - development and demonstratlon
16 | there is .authorized to be appropnated to the Secretary
A 17 an amount not. to- exceed- $55,000,000-. -of which
18 $2,000,000 shall be availale for new initiatives;
19, (D) for -multisector energy. efficiency research, de-
20 - . velopment and demonstratlon there i is. authonzed to be
21, ~a,ppropr1ated to the Secretary an amount not'to exceed
22 . $64 OOO 000, of Whlch $1, OOO 000 shall be avallable
98 - for new 1mt1at1ves and. .
24 (E) for .energy-. efﬁcreney ‘research, development,
251

- -and demonstration -xpolieyzand_management,‘f;th‘ere is au-

S$324 18 -
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. 1. ., thorized.to be appropnated to the. Secretary an amount .
o 2 .’-,“,—i not to exceed $5 000, OOO SR |
3 - (3) There is hereby authonzed to be appropnated to the

4 Secretary_ for \,the;- ene,rgy‘_,.e‘fflclency..,.research, development,j

5 and.demonstration programs;of the Secretary, an amount not

. 6..to: eXceed $301 000- OOO'-'i'n”‘ rfiscal .year +1993;; of 'Which )

7 $8, OOO 000 shall be avallable for new 1mt1at1ves, as set forth

. 8 below— B T AU

4

9. (A) for transportatlon energy’ efficiency research f

10. G development and demonstratlon there is authonzed to :

11 | ‘be approprlated to the Secretary an amount not to _'

127 __:_,exceed $98,000,000 of which . $3,000; 000" shall e

14 - . (B) for mdustrlal energy efﬁclency research devel-* ,
15 o opment,‘—;. and;-;;;dernonstratlon ~,tl\ler-es;;_l_s A_author‘r_vz\_ed.v— to be

16.. . appropriated“to the' Secretary an amount'ndt to exceed-.' -
17. $50, 000,000 .of, which.$2, 000,000. shall be available -

18 .. . for new: 1mt1at1ves

1‘,'9 L - (0) for bulldmgs and commumty systems energy‘

20, -.-efflclency research development and demonstratlon

21: _ﬂf"r there. is authonzed to be approprlated t0 the, Secretary .

22 " an amount ‘not to- exceed $65 OOO 000 of. whmh .
o 23 $2 OOO 000 shall be avallable for new 1mt1at1ves |
lb 24 . S (D) for: multlsector energy efflclency research de-, .

.25 velopment,: and demonstratlon there is authorlzed tobe

S 32418 -
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7a,pp1"0pria;ted" tb the Secretary an anioim't not to exceed
'$83 000,000, of Whlch $1,000, OOO shall ‘be avallable
L ”'f“for new m1t1at1ves and | et .
(E) for” energy eff101ency research development »

7 and demonstratlon policy and management tHet6 18 au-

" thorizéd tobe approprlated to- the Seereta,ry an. amount

i ?not 16 6xceéd $5.000, 000

SEc. 303. (a) As used in thls section and in section 304

~the term "‘jtfin_t 'réSéarchﬂ'_ejnd‘dev'elopment wventure” has the
' me’éxﬁng: given: silchff_'_t‘erm in the National Cooperative Re-
“search Act of 1984 (98 Stat. 1815).

5.2 (b)(1)'The Secretary shall solicit proposals in?:éccordence

with the provisions of ‘this-section for joiht’ research and de-

"’velopment ventures * for  the commerclal demonstratlon of
‘energy efficiency technolog'les that’ show" s1gmflcant promise
(}'for cost-effectlve commerclal apphcatlon ‘and' that can con-

--tribute s1gn1flcantly -te ~reducmg ‘the rate 4nd scope of carbon

dioxide and trace gas generation. Each joint research and

- “-devél‘opihent' venture’ under this section ‘shall include manu-
+ facturing firms, irivéstors, dnd such ottier participé,fion as-the
’iiSecretary deems appropnate to achleve ‘the purposes of this

# seetion.

B ‘(‘2:)--Nb.t latér than’ 120" days after the date ofthe enact-

_miént of this 'seetiOn'the"Secretai'y:éﬁaﬂ~ publish plans to im: -

S B
) “ IREN
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plément this section, provide opportunity for public comment

on such plans, and repert to Congress on th,eyplahs.-- '

: (3)(A) Not later than 1 year after the date. of the enact- .

“ment ‘of this- subsectlon the Secretary shall issue a.general

request for propoSa,ls' under- this subsection. Such'general re-
quest shall contain a descnptlon of the crlterla the" Secretary

will use m -awarding financial. ass1stance under -this-subsec-

'tlo‘n. The.pn‘mary‘ such cﬂteno'n shall be  the probability of

- gignificant near-term impact of 'the':prcposals on' the rate of

carbon dioxide and trace gasgenera,tion; The secondary eri-
terion shall be the probability of sigrliﬁcant near-term impact
of. the proposal ~cn"reduction::.of' -0il imports. The : Secretary

may include such-other criteria as the Secretary. finds appro:

priate; including - the net’ cost: under the proposal in Federal

financial assistance and the" likelihood :of early commerecial

- application -of tech’rlology' demonstrajted under the,t. proposal.

Lo (B);Proposals shall‘be"“esul.)mitted to the Secretary within
120" days after-such general ‘solicitation is published .in the

-~ (C) The Secretary Shall-;iilot provide Federal. ﬁnencial :

‘ 'assistfa‘nce fcr-more than 50. ’percent‘of;the costs. of any pro: o
-~'posa1 under this subsectlon as: estlmated by :the Secretary at,
- the time of acceptance of such propesal For purposes ‘of this

- subsectlon other Federal flmds emstmg facilities;- equlpment :

I

S 324 ISR 2 -—- 2
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1 ‘and-supplies, »andfpreviously fe'kpended{ research: and develop-

2 ment funds:are not. cost sharing. A |

8. -(4). The Secretary shall i issue general ;requests for pro-

4 posals under th1s subsection on the first and second anmver-

5. saries of the 1ssuance under paragraph (3).

6. (B)A) The Secretary may: prov1de techmcal Aassistance
T to persons»developlng'proposals,underthrssubsect-lon.

L (B) The‘Secretary may., 'provide technicai and financial

9 .assistance.in accordance with this subsectlon to: proposals
10 that-have been accepted by the Secretary under this sub-
11~ sectlon T T

127+ (C) There is authorlzed to: be. approprlated to the Secre-
13 ‘tary- for purposes ‘of ; thls subsectlon .not. ‘more than
14 $50,000,000 for- each.: of the ﬁscal Jyears 1991, 1992, and
15. '1993, such -amounts‘.toiremam available until expended.

16 © SEC. -304.-@- The SeCretary shall- establish and provide
© 17'financial assistance to;: joint research and dev'eloi)‘ment ven-
18 “tures -with;such specialized“ private firms and .investors .as the
19 Secretary deems appropriate in order to establish at least 5
20 regional centers forrenergy-intensive industries. The centers
21 shall conduct basm and apphed research and development on
22 common mdustrlal processes The centers. shall focus their
23 efforts on changes: to industrial processes that ‘may result n
24 nnproved energy.- efflclency The ceriters - may also- conduct

25 research on other nnprovements of beneﬁt to mdustry SO, long

S 324 IS
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19
as energy efficiency improvements are an integral part of ;nhat-
research. In locafing the regional centers under this section,
the - Secretary shall consider the regional distribution of
ener"gy;inte'nsive industries. The research centers shall be es-
tablished in the region in which the Secretary determines
each energy-intensive industry.is located.

(b) The regional centers under this paragraph shall carry
out research and ‘development efforts to reduce the produc-
tion of COy and trace gases into the atmosphere by .improv-
ing the quality-and enérgy effiéiency of industrial processes.

(c) ‘The research and development strategy under this
paragraph shall be guided by— -

| (i) a detailed characterization of the needs of dé-
' mestic mahufactu‘ring industries;
 (2) a close working relatiqns‘hip with. all s‘ectors of
 the domestic manufacturing industry; and - |
, (3)’ coordination amohg the centers to pool and
conéerve-résources. :

(d) There is authorized to-be appropriated to the Secre-

tary. $5,000,000 for fiscal year 1991, $15,000,000 for fiscal
~year 1992, and $25,000,000 for fiscal year 1993. Industries

for which the centers are establjshed shall contribute match-
ing funds starting in 1992.

Sec. 305. (a) As used in this section, the term“‘Federal

“ building” has the meaning given such term in section 521.of

. 8382418
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‘the National Energy C‘_onservatio,_n\,,Poliey-}_jAct -and ,inclﬁdes

v "faci]ities used in connection with lsuc}';']i‘.ederal bulldmg ,

(’b)(»l.)v The Secretar_j shall establish -a ‘Federal energy

analysis-team .to. analyze, and make recommendations.with L

‘respect to energy efficiency and the use of; renewable‘ energy

in, speclﬁc Federal bulldlngs selected by the Secretary under

this. sectlon ‘The team-shall be:made up of mdlwduals—

A e'ngaged “in research on .energy. efficiency or |

7 the usé-of renewable energy in bulldmgs at the Nation-

v al Laboratones of the. Department of- Energy, and .

- (B) nomlnat,ed by . the. Secretary of “Defense, the
_ Administrator of the General Servieee. Administration -
-;,and the Director. of the National Institute of Standards . |
and Teehnology,.frespectivelﬁ,. on: the.basis of their ex-
-;.,,‘-perti_sjenin-,.energy “e‘ffie_i:ency; and -the use of renewable
" forms of energy;v_in bnildings;.-. Persons ;who serve on the
.itearn;,sihlall, be ftr@nsferred _te-;t_he team’ for purposes of

- this se;cti(_)n without loss of salary or -:l;enefits.
(@) .The team. shall conduct an analysis «of énergy use-in

Federal’buildings’ 'designated by -the, Secretary under. para-

. graph (3) $0 determme the potentlal for: the use of renewable

. forms of energy- and for ‘improved energy eff101ency in such

buildings -and make recommendatlons .~vfor: eost-,effectl_ve Te-

- newable energy.and.energy efficiency improvements in such

buildings. For purposes.of this section an improvement shall -

S 324 18
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« be conS1dered cost effectlve 1f the cost-of the energy ‘saved or
ri.d]Splaced by the qmprovement exceeds the cost: of the im-
. '-provement over: the hfe or; remaining. term of lease of the

~building.

(8) The Secretary shall designate “buildings to. be -ana-

'lyaed by. the. team 50.as to obtain. a-sample of buildd’ngs of the

- types and. in: the. chmates that is representatlve of the Federal

bulldmgs -owned or leased by Federal agencies:in the: Umted'

-States ‘that: consume the maJor fractlon of the- energy con-

: .jsumed in Federal bulldmgs

(4) The. Secretary shall submit a plan for anlementmg
th1s subsection to Congress Wlthln 6 months after the ‘date of
the enactment of th1s section. 3 | ' |

(5)-The team shall l"epOrt its findings- and récommenda-
tlons based on the analyses carrled out under paragraph (2) '

to the Secretary and to the head of the .agency. owning - or

leastmg-‘ each-building: analyzed Wlthm 18 months after the

- date of the enactment of this section.

(b)(1) The Secretary shall use the results of thef.anal_yses

under “subsection ‘(a): t‘o. develop goals for-'1995: 'fpr;:energy
‘efficiency. and the use -of renewable energy. in Federal build-
r'mgs generally and int’ the: categorles 1dent1f1ed by- the Secre-

: _tary under subsection (@)(3).. Goals. developed under this sub-

section shall be: submltted to Congress within 24 months after

the date of the enactment of th1s sectlon :
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‘bulldmg analyzed under subsection (a)(2) shall prov1de .Con-

gress Wlth a ertten explanatlon of the reasons - for such

- choice. -

(3) Any agency that 1mplements the recommendatrons of

-:ff.the team: with respect to a. Federal bulldmg analyzed under
»'rsubsectlon (a)(2) may- retam for purposes of furthering the
Lob]ectlves of the agency ‘one-half of the dollar ‘savings real-
“ized as a result . of such recommendatlons The Secretary
- shall. consult Wlth the heads of the, appropnate Federal agen- r

.-cies to 1nsure that the max1mum dollar ‘savings under this »

section are realized.

" . {c) There is hereby authorized to be appropriated to the

. Secretary for purposes. of:-“carrying. -out-:this . section

- $2,500,000: - -

. = SEC: 806. REPEAL 'OF PROHIBITIONS ON SUPPLY- AND

INSTALLATION OF RESIDENTIAL ENERGY CONSERVATION

fMEtASURES BY UTILITIES.—Section 216 of ‘the National .
i‘frEnergy Conservatlon Policy- Act (42 -U.8.C. 8217) is re-
’Ihr'pealed and subsequent sections are - renumbered accordmgly
"SEc"" 307 ‘HOME ENERGY"EFFICiENCY" RATINGS‘—‘ o

itle T of the Natlonal Energy Conservatlon Pohcy Act is.
. amended by addmg a new part 6 as follows | :

S341S

‘(2)'Any ‘agency that chovoses 1ot to-ilnplement'promptly o
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“PAl.l.'_ll‘;_ﬁ—?RESIDENTfIAL ENERGY EFFICIENCY

1,
2. & .,: . RATINGS L
3. . “SEC 271. (a) W1th1n 12 months after the date of the .
4, enactment- of this. sect1on the Secretary in consultatlon Wwith
5 the Secretary of Housmg and Urban’ Development and State
,;‘6': _governments shall by rule ‘promulgate gmdelmes for regula-
| T tions.to be formulated -and nnplemented by State govern-
.8- ments that would :require the ass1gmnent .of an. energy effi- -
9 ciency rating. to res1dent1al buﬂdmgs | S
"10 -“(b) The. rule under subsect1on (2) shall—
11 - 41 prov1de for a numencal ratmg of the efficien- .
125 ey Wlth ‘which: any residential bulldmg may be. supphed -
13 with heatmg and - coolmg energy on-an annual bas1s
14 -, .and. evaluate,the; pragticality. of«‘.hlnclndlng ma]or energy
15 consuming appliances.in such ratmg, 'I
16  “(2) provide that-all res1dent1al bulldmgs Teceive a .
17 . rating at time of sale; P
18 . -54(3) ensure th'at‘.th,e _rating',ie .promlnently commu-
19 nicated. to potential _buyers.‘ and. renters; and .
20 “(4)A.ensjure-.that“the rating ,syetem is designed to -
21 facilitate its use. by.the seconda‘ry. mortgate markets to
- 22 " promote. energy efflc1ency : _ | L
‘ 23 o “(c) Wlthm 12: months of the date of enactment of this - |

.24 Act, the. Secretary shall estabhsh a program to provide tech-
25 nical and: managerlal support for State and local govermnents, '

26 adoptmg energy efficiency rating systems or bu1ldmg codes.
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24
'The program’ shall ufﬂize the Federal Government’s experi-

ence in developing Federal bulldmg energy performance

'standards and shall prov1de comphance methods educational

" materials for _bullders and code officials, and other technical

support.

“@ For purpds'es‘of‘the‘r'iile under subsection (a) supply
-of energy to eny-" _i‘eéidéntial--ld’uildiﬁg’*"frdm the ‘level of the

contribution of rehév’vable- Sources ‘shall 'ho.t result in a reduc-

tion in the energy efficiency ’ltafin‘g" of such building.”.

SEC. 308, ENERGY EFFICIENCY LABELS FOR MAJOR

* APPLICATIONS OF ‘INCANDESCENT AND FLUORESCENT
TiAMps.—Part B-of title TIT of the Erergy Policy and Con-

~gervation Act, as amended is'further amended—-

() in sectidh"’32‘2(zi) by striking paragraph (14)

- and inserting m liéﬁvjfhereof new paragraphs (14){ (15)

" and (16) as folloWs:_)‘ SERUR ' ‘

| “(14) Tncandescent ldmps which- are the predomi-

nant consumers of edergy used for lighting in the com-
méréial, industrial, and résidential sectors.

“(15) Fluorescent la'mps' vﬂ_ufjch ‘ei‘e the predom-

“inant ¢onsumers: of ‘energy used for'lighting‘ in the com-

mercial, industrial, and ‘residéntial sectors.

“(16) Any other type of cohsumer u"(‘product that

the Secretary classifies as ‘a covered ‘product under

subsection (b).”.' .
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" ?(b)(l\j‘):::in;‘ séction. 3v24(a)(1v")"‘hy inserting Safter the-

- vphra'se, “‘through: (12)”, “{(14) and,:‘(?15_)’,’,; a'nd .
2) in t_he.remaining.iprovisions vof section 324 by

,'striking thephra’se ““paragraph (14)” e\ferywhere it ap-

. pears v‘and:finserting. in.lien'thereof the ' phrase . “para- ’

) graph (16)” o | o | .
) (c)(l) in: sectlon 325(1) by strlkmg ‘the phrase
paragraph (14)” everywhere' it dppears. and: msertmg

. in liew thereof the phrase paragraph (16)”; a

@ by addmg ‘at the end of subsectlon 325(1) a
. New paragraph (4) as follows: - .

“(4) The Secretary, béfore .Tanu“ary 1, 1990, shall
,_preScrihe -van':;f;energy‘* conservation s_tandard" for each ot T
'the coyered“‘products specified in ‘paragraphs (13) and .
(14) «of sectlon 322(a) Concurrent Wlth the Secretary s,‘:

prescnptlon ‘of sich standards the Secretary shall also

- preseribe test»procedures. i

* Src. 309. ENERGY E'}i‘F’ICiENCY" LABELS"f‘bR‘* WIN-.

jDOWS .—Within 18 months of the date of enactment of thls

Act;.the Secretary, after consultation: W1th the Natlonal Instl- B

‘tute: of Standards and Technology, shall establish - labels for "
‘thermal and optlcal propertles and. performance for windows -

.and Wlndow systems

SEC 310. REVIEW —The Secretary shall perlodlcally.

review standards and labels"estabhshedguunder sections 308

S 324 18
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A-ar:‘u"l-‘309 ‘at least every 3 years and lstrehgthen the standards

- for the products or any other energy—consummg device that

" the Secretary deems ]ustlfled

Subtltle B

1 AMEN’DMENTS TO '«PUBLIC UTII_;I-TY.- REGULATORY POLICIES

ACT OF 1978 . | : v .o

‘SEC: 311 ENCOURAGEMENT .OF LEAST COST INVEST-

. MENT.—The »:P'ublic‘EU-tﬂity Regulatory Policies Act of 1978,
Public Law 95-617. o 0vember~9» 1~9-'7’8)' a'sf amended, is fur-

‘ther amended..by- msertmg the follomng new section after -
section 113 and renumbermg the sections accordmgly

-.";“SEC 114, LEAST €OST INVESTMENT

“(a) ADOPTION -OF.. STANDARDS —Not later than 2

- years. after-athe’-date of enactment='of-th1s sectlon -each State
.;,regulatory authonty (Wlth respeet to each gas utility and

.‘electrlc atility:-for. Whlch it-has- ratemaking authorlty) shall

prov1de pubhc notlce and conduct-a, hearmg respectmg the

awstandard established by subsectlon (b) and, on-the basis of

such hearing, shall-adopt and‘lmplement- the standard estab-

llshed by subsection (b) if, and -to: the extent sueh authonty
determmes that such adoptlon and 1mplementat10n is “appro-

priate and . cons1stent W1th otherWlse apphcable State law.

.For purposes: of any deterrmnatlon made on the basis of such.

hearing and any review of: such de.termmatlon in any court in

N .
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: ard i8 hereby estabhshed

accordance with sectlon 125 the purposes of th1s t1t1e supple- .

2 ment othermse apphcable State law .

) ESTABLISHMENT —The followmg Federal stand—
. ‘'The rates, permltted to. be charged by a gas ut111-
ty or eleetric’ utlhty‘shall be such:that, the unplementa- | ‘
tion of least cost supply measures perrmts the, ut111ty to -
:r;eahze higher e_armng_s;than Would be. reahz_ed from the =
R implementation of .--other.{ rs‘upply _;mehasures.'-lFor purposes 7
: of this: standard, the termﬁi‘hnpiementation of. -leastcost |
supply measures shall mean. actlons (mcludmg, but not
1 l»_lnmted to; conservatlon and other means of demand Te-
L ductlon) taken to prov1de adequate «and rehable service 4
ot to consumers W1th the mcurrence of lowest: total costst
L to soclety, such costs to include. costs mcurred by the
. utility and its customers .and; envnonmental costs. - |
“(c) PROCEDURAL REQUIREMENTS —Each State regu-; "
1atory authonty (with respect to each gas ut1hty and electrlcx:'.
utlhty for whlch it- has- ratemakmg authorlty) w1th1n the 2- -

year perlod speclfled in - subsectlon (a) shall (1) adopt and

,unplement pursuant to . subsectlon (a) ithe standard estab-r ‘

11shed by subsectlon (b) or,: (2) if the standard is not adopted 4

-and nnplemented such authorlty shall state in.writing that it

has determmed not to. adopt and unplement such standard.

S'824 IS
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“together with the reasoris for such determination: Suckstate-

meht of reasons shall be available to the 'publi‘é; |
(@) DeFINTTTONS.~~(1) For purposes: of .this section,

the térm ‘gas utility’ means any person who i‘s'ieligaged in the

'local d.lStI‘lbuthIl and sale-of natural gas to any ultlmate con-
-~ sumer- and over'whom a State regula,tory authority has rate-

: makmg authority. -

“(2) for purposes of this section, the term ‘electric utili-

ty’ means aﬁy-‘_ person’ who:is engaged in the local distribution

“and sale of electricity to any ultimate consumer and over

whom 8 State regulatory authority has ,ratema;king authority.

“SEC."115. LEAST COST INVESTMENT FOR NONREGULATED

: "UTIIQITIES’

“(a) ADOPTION OF STANDARDS —Not later than two.

‘--‘years after the date of" enactment of thls section, each non-

reg.ulatedvelectr}c. =u1;ﬂ1ty and nonfegulated gas utility shall

provide public notice and-conduct a hearing respecting the

"sya,nda,rd esta’blished by suhsectiOn (b) ér‘id, 'on_-‘,’phe basis of
such he’aring","" shall adopt and implement thé’\staﬁdard estab-
hshed by subsection (b) if, and to the extent, such utility de- o
L termmes that: such adoption and 1mplementat10n is appropri- -

“.ate and cons1stent with otlierwise -applicable Sj;ate law. Eor
~ purposes of any determihatiOh: Ihade on the ' basis bf’s'uch

- héai‘in‘é and any review of such detérmination in any court in

S 324 I8,
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| 2 |
_accordance w1th sectlon 125 the purposes of this- t1tle supple-i‘
ment otherw1se apphcable State law. |
“(b) ESTABLISHMENT —Thé following _Federal' stand-‘
ard is hereby established: . ..~ . "
“Each nonreg'ulated gas ut1hty and nonregulated
. ele_etne utility shall'_,,nnpl_elnent least cost supply meas-
ures: Fonpurposes of: this standard, the ,ph_rase ;_i,lnple-v E
rnent least eest suppl"y-measur\es’ shall mean. Aactions
(mcludmg, but. not lnmted to,:. conservatlon and .other
,means of demand reductmn) taken to prov1de adequate;~
.. and, rehable service to _,conrsu'me;fs : with the memrence
- of lonvest. total costs_ to_ soei‘e‘ty,‘;,{s;uchﬂ.egsts to include
costs ineurred'by'the utility and its eustpllnel;s:,,_,a,l_ld en-
. v1ronmenta1 costs. . | | |
f:“(c) 'PROCEDURAL . REQUIREMENTS —Each nonregu- _'

lated electnc utlhty and nonregulated gas ut111ty shall W1th1n__'

: the 2-year period: spemﬁed in subsectlon (a) (1) adopt and -

nnplement pursuant to subsectlon (a) the. standard estab-

. lished. by subsection (b).or, (2) af the standard 18 not adopted
. and nnplemented such ut1hty shall state in writing that it has |

ddetermmed not to adopt and nnplement such standard to=:

gether Wlth the reasons for such determmatlon Such state-
ment of reasons shall be ayaﬂable to the pub_he. ',; -

“(d) DeFINrTIONs.—(1). For purposes of this section, -

- the term ‘nonregulated gas utility’ means any perSOn who is

'8 324 I8
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* engaged in the lodal distribution and sale of natural gas to

30

any ultimate consumer and. over whom & State regulatory
authorlty does not have ratemakmg authonty N

. - “(2) For purposes of this section the term nchregul'ated
elebtriciitility’meahs any persch?{is}hc is enghéed in the local

~ distribution” and sale of

and over 'whom &’ State regulatory authorlty does ‘not have :

ratemakmg authorlty
*-8EC. 312/ ' DEFINTTIONS. —Sectlon 3 of the Federal'

Power Act, as amended (18-US. C 796 et seq.), is further

“amended by msertmg the’ followmg definitions after the defi- |

mtlon of quahfymg cogenerator and renumbermg the defin-

R
T

tlons ‘aecordingly: -

- duction at any "timé in the demand for electrlc energy
by the customers ofa ut111ty, which reductlon—
“) -would Tiot” occur but for 'payments re-
o celved by a quahfymg conservatlon entlty, and -

(i) the Commlssmn determmes by“rule

' meets such' reqmrements as the Commlssmn may, .

by rule, prescrlbe
“(B) quahfymg conservatlon entlty means a

person who—

S 324 IS
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“(1) ‘the Commlss1on -determineés;* by‘ rule
meets such requlrements as the Comrmssmn ‘may,

B :by rule,'-pres_crlbe, o I ERR
' “(11) 1s ‘ot 'pﬁﬁiarily "engaged" in the genera- -
“t - % tion” or *sale of electrlc power (other ‘than electrlc -
‘ power from cogeneratlon faclhtles or small power_ '
productlon faclht1es) .,

SEo 318: PURCHASES OF QUALIFYING CONSERVA-

TION BY UTILITIES —Sect1on 910'of the Pubhc Ut111ty Reg- 4

‘ulatory Pohcles Act of 1978 (16 U S C 824a—3) as amend-

B -

~ (a): msertmg the! followmg new subsectlon after
subsectlon (a) and relettermg the remammg subsectlons

" -aceordingly:

) CONSERVATION RULEs —Not later than one year

after the date of enactment of thlS subsectlon the Comrms-‘

sion shall prescrlbe and from t1me to t1me thereafter Tevise, |
such rules as it deterrmnes necessary "t encourage the-, ‘

achlevement of quahfymg conservatlon Such rules shall re-

e

5 'vatlon from quahfymg conservatlon ent1t1es under such terms
" as the Comm1ss1on may prescnbe and shall mclude prov151ons .
‘concermng venflcatlon of the: ach1evement- ofr quahfymg con-

' servatlon ‘Such rules ‘shall b& prescnbed after consultatlon |

* with representatlves of Féderal and State ‘Tegilatory agencles o

S 324 18
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havmg ratemaking authorlty for electnc utilities, and after

pubhc notlce and a reasonable opportumty for mterested per-

sons (mcludmg State and Federal agenmes) to subrmt oral as
well as written data Views, and arguments.’’;
~ (b) stnkmg subsectlon (b) and msertmg the follow-
ing in heu thereof:

“(c) RaTeEs FOrR PUrcHASES BY Eirctric UTiLi-

. T1ES.—The rules prescribed under eubsections (a) and (b)
/shall insure that in requlrmg any. electrlc utlhty to offer to.

.purchase electrlc energy from any quahfymg cogeneration fa-

cility or qualifying small power productlon faclhty, or to pur-

chase qualifying conservatlon from a qualifying conservation

:entlty, the rates for such purchase-—

“(1) shall n, the case of purchases from- quahfymg
cogeneratlon facﬂltles and qua,hfymg small power pro-
ductlon famhtles be Just and reasonable to_the electnc
~consumers of the electnc utlhty, T .

“42) shall be m the pubhc 1nterest ,

*. “(8) _shall not ,dleermhnate agams},t_{,qua,lifyin_gj co-
‘gene;'a{tors, Jqua_lifyingémaﬂ power prle_(‘lu‘eers, or quali-
“fying. conservation ‘entities.;l}lqj . such rule Pr'es:c‘ribe'd
- runder subsection (a) éhall,..phoxirigie for a.rate Wthh ex-
. ceeds the incremental  cost tQ~the.@19‘ct?i9-'uti1itytef al-
‘t.qma_tﬂi;};e electric energy. Rules. prescribed, under . sub- :

section (b) shall glve State regulatlo;jy _authorities ‘and

S 824 IS




33
e '-'fnonregulated electric utilities" the optlon of restnctmg '

‘ ‘the rate pa1d for qualifying conservatlon to an amount

U CRR-

a7 16" greater than—-
e AN e Tr 2 . “\ I e
ST A the‘-mcremental cost of alternative elec-

(R R

 trie energy, or’ R A T

“(B) “the amount by wh1ch the - 1ncrementa1
— }"""‘*cos,t; of al.ternatlve electr-lc-‘ energy : exceeds the

- price for the geﬁeration'7of"electric -energy paid by

o wm.a o ot A

“ : the customérs whose demand for electric energy is

10 7 feduced s’ a resilt’of qualifying conservation.”;
11 and e |

12 - (o) addmg the followmg ‘at  the end of sub-
13 e sectlon @: ‘ : =
14 “The term* “incremental cost ‘of alternatlve ‘electric energy

—_
(o1 3N

means, Wlth respect to purchases of quahfymg conservatlon

"
=

- from quahfymg conservation ent1t1es, the'cost t0 the purchas-"

=,

7+'ing electric utility of the electric energy which, but for the

-
Qo

purchase'ffrom such conservation 'entity,' ~such"‘futility would

generate or purchase from another source

-
\w"

SEC ‘314" CONFORMING " CHANGES —Sectlon 210 of3
k the Pubhc Utlhty Regulatory Pohcles Actof ! 197 8 (16"*
' UIS: C 824a—3) a8 amended ST further amended— S

DO - BY
- O

- D
[\V)

(a) m subsectlon (f)::by strlkmg subsectlon (a)‘of‘

238 -
24. & thls section’ or rev1sed ‘under’ such subsectlon m each~
25

place it -appears’ and subst1tutmg subsectlons (a) or (b)
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of this. sectlon or revised under sueh subsectlons

' 11eu thereof

(b)-in subsection (g) by . stnkmg “subsectlon (a)”
and substltutmg ! ;subsectlons (a)- or (b)” in lieu thereof;

(c)‘tn subsection (g) by striking ‘for"qualifying co-

. generator” and msertmg quahfymg cogenerator or

qualifying conservation entity”’ in lieu thereof

(d) _i,nv.paraéraph (2) of subsection (h) by ‘str,iking

- “or (iualifyihgﬂs‘malfl. power produeer”_and substituting

“qualifying small power Aprodﬁcer,;,or qualifying conser-
vation entity’’ in lieu thereof; |

.. (e) in subsection (j) .byﬂ striking “and ‘qualifying

»”

cogenerator’ and substituting quahfymg cogenera-

quahfymg conservatlon .and quahfymg conserva-

y

tion entlty in lieu thereof; and

‘(®) in subsection () by stnkmg “3(17) and 3(18)”

and substltutmgi,‘4 ‘f3(17),_ 3(18) -and 3(1_9)’_’_, in lieu

thereof. _ . L . ‘
TITLE IV—ENERGY, RESEARCH AND
DEVELOPMEN T PRIORITIES

SEC 401.—The Secretary of Energy shall estabhsh pr1-._ '

or1t1es using the followmg crltena in order of importance, for

research and development programs

1) potentlal to reduce generatlon of carbon d.lOX-.. ~

ide _andtrace gases sooner than alternative pro]ects,

S 324 IS




L

Y Y

© o 1 B Ot B W o

DO e b b e e et e e e e
'S W A ;A W N = O

35

" (2)-the proj’ected cost 'eftectiveness of the energy

dltimatel_y to be produced or saved, including an eval-
‘uation oﬁ' the likelihood: of success of the research- |

(3) the env1ronmental and public health unpacts of

. the energy ultimately to be produced or saved by the

'speclflc research

ll (4)lthe natlonal security 1mpact of the energy pro-

: duced or saved, includingits projected - reduction of oil

‘ ._lr!np‘orts .Eand contribution to the d1vers1ty of the fuel |

: (5) the obstacles mherent -In- private mdustry 8 de- ‘

velopmeqt of new energy technologles and steps neces-

sary for estabhshmg-or Testoring technical leadership in _

the: -areai- of renewable energy technologies, including,

: ‘bdt not limited to, soiar fuel cells, and hydrogen;

- (6) fthe 1mpact of glven research in the area of

' fundamental sc1ent1f1c mqulry, and _ |
, (D) ,the udpact of the research on spec1a1 or tar-
geted populatrons mcludmg low-mcome ~or aged’
“perccns.é o ' ‘ : |

| Do |
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TITLE V- STATE ENERGY -CONSERVATION
. _PROGRAM

- STATE ENERGY.CONSERVATION GOALS

setvation Act, (42.-U.8.C.  6324) is .amended “to. read as
follows:
f " f‘ENERGY»GON_SERVAT—ION GOALS

. .SEc. -_3651“.;Ea6h Sj:a__te_ energy conservation plan with

- respect to which assistance-is made ,availa{blei under this part - ,

on or after October 1, 1990, shall contain a goal consisting of

a reduction, -as a result of the implementation of such plan, of

;10 percent .or ‘more. in the amount of en'ergyuco‘nsumed in
-,..such State. in the year 2000 from the pro]ected energy con-

Asumptlon as of October 1, 1990 for. such State in. the year

2000.”. -

;REQUIRED STATE ENERGY CONSERVATION PLAN ELE-

MENTS AND CONSOLIDATION OF ENERGY EXTENSION
‘SERVICE ;... _

SEC 502 (a) IN GENERAL —Sectlon 362(0) of the

Energy Policy and Conservatlon Act (42 U S C 6322(0)) is.

amended— - ‘ | ‘
(1)1b,y strikirrg “and” at the end of paragraph (4);
(2) by' striking the period at the end of paragraph
(5) and inserting in lieu thereof a semlcolon and
- @by addmg at the end thereof the followmg new
paragraphs.

S 324 IS
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Wi ‘v"(l(S)--'and;' energy; emergency piatnning program for
: -an,energy: supply . disruption which: shall include a. sﬁ’e-
<. cifie implementat‘ion'stra;teg'.y»reg'ional.' coordination and
e Ipay-include'.plenning for‘_‘petrol'enmr,':.,elec'tricity, natural\ ‘-
‘gas, coal, and nuclear power supply and delivery dis-

" ruptions;:

0 =procedures' for. ensuring that effecti\re' coordi-

:na,t1on exists among varlous local State, and Federal
'energy conservatlon programs within the. State mclud—
“ing any program administered w1th1n the Ofﬁce of '

‘ State and- Local “Assistance Programs of the Depa,rt-i_‘

- .ment - of Energy as-of- December 31, 1987, and the

' -kLow Income Energy Ass1stance Program administered
~’by the Department  of Health snd - Human Services;

cand T ke e e ol

- #48) programs fo implement all.the functions of

the Energy.:_;Ji}xtension.:'iseryice, as. provided by law on

- the: day : before- the -.daté~.of enactment: of the State -
) ,l»_Energy..: Conservation. Programs - Improvement Act of

.- 1989, which shall=—:. - - .

: #(A):includer prograis -for"identifieation de-.
-:--velopment ‘and. demonstration ‘of: energy eff101ency'

| f_"i»:opportumtles techmques methods, materla,ls and.

eqmpment (mcludmg -those . that are responswe to".

25’ TR,

=+ :local ‘needs:. or. resources) =:andg alternative energy.
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technologies  such as-solar heatinj‘g,-and cooling for

- agricultural, commerecial, and small business oper-

ations, indiv:idual energy consumers, and new ex-
isting -residential, commercial, |and agricultural
buildings ‘or structures; - o

“(B) provide for technical as%sistance, instruc-

tions, information ' dissemination, and practical

demonstrations with respect to (‘|anergy." éfficiency

N

- opportunities; . . .. - .

“(0) provide; to the maximum extent practi-
‘cable within - personnel ‘and. funding limitations,

active outreach energy extension assistance (in-

cluding information on end-user technoloy require-

ments) at the local level through appropriate of-.

fices (Including metropolitan offices ) and through

" county agents and technical staff assistants;

. “(D) make maximum use-of.existing outreach

~. or delivery mechanisms" or programs and include,

7. programs- for :energy /information, education, or’

- .+technology: transfer:-which ‘have- activities or pur-

“to the maximum extent practicable, any State,

local, university, college,-or :othier organization’s:

s poébshimilaivto; those ‘of this p@rtﬁ‘g and

EEE T

S 324 IS
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'A:v1ded under this part does not replace or supplant' .

: "'~the expendlture of other Federal or State ‘or local

funds for theé same purposes,»but mstead supple-'

._ments such ;ﬁmds and increases the expenditure of

" such ' State a‘r-‘local funds 6 the maximum extent
e practmable |

" () Bimnamion- oF < EES.—The National

| Energy Extension Servmes Act’ (tltle V of Pubhc Law ’

95—39) is Tepealed. ‘

OPTIONAL STATE - ENERGY OONSERVATIoN ELAN ELE- -
~MENTS'-'~AND CONSOLIDATION-»' OF- SUPPLEMENTAL -

STATE ENERGY CONSERVATION PLAN:

SEC 503 In GENERAL ~—Section 362(d) of the Energy
].?ohcy ~and- Conservation - Act. - 42 U-.S.C. 6322(d)) is
amended;u_. ) 5 o

(I)'by striking “an”d; * at the ‘end .of f’paragraph (4); |
(2) by stnkmg the period at:the- end of paragraph
(5) and- msertmg in heu thereof a semlcolon and
7 (8) by addmg at the end thereof the followmg nevv~
paragraphs T R
2 44(B) programs for fmancmg ‘energy effmlency and |
renewable energy ‘_-oap_ltal -mvestments," ‘projects, and
Programs—;:; BN ; ‘ -
“(A) ‘whieh* may‘mclude loan programs and’
: performanceeontr_actmg- ,programs for leveragmg .
of":additional- p'ubl‘ic‘ and 'privat:e sector funds, and .

S 324 T8
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-.programs-which allow. rebates, grants, or other in-
... centives for the- purchase and ~%E.installation .of

.. energy -efficiency and renewable energy measures;

%

or L

w‘ .“(B) in addition to,or in lieu .of programs de- »
scribed in s!ubparagra,p‘h’(.A)! which may be used
in Qonnectidp with . public ,or ‘noliproﬁt buildings

owned aﬁd operated by. a.State; a political subdi-

1

2.
5.

6
g
9

vision of a State or an agency or-instrumentality

of:a State; or -an org_é,ni‘zatio_l_liexempt: from tax-

e
- O

: atioﬂ_unde_r section 5‘01(0)(3),, of the: Internal Reve-
nue Code of 1986;. . ¢z -

[y
N

% ‘;‘(fz),:;.'-program"s. to ;'ihncreas,e' tranqurtal;iQn ehe’rgy

—_ e
B~

_ efficiency, including programs to accelerate the use of

_
Ot

alternaﬁve transportation fuels for State “government

ol
Lo

. -vehicles, ;fleet ; vehicles, taxis, mass transit, and pri-

et
-J

e - vately-owned: yehicles:; ALt

-~ *“(8) -programs: for éncomaging. rafnd‘;ff_ol_‘f'carrying :

I
© @,

L out -energy audits with respect to buildings and indus-
20 . trial plants W_ii:'hin_ the State; | R

2Ly o et 2‘,(9,) pfog,r.-ams; -t‘o‘—-.promo,tei, the ‘adoption of inte-
T 929 _\,gra,ted’energy.;plaﬁs‘ Whlch provide fo,r,x,—:';_',-" .

- 28 ) ' (A) 'lpe‘riodic evalﬁation:..of.,,=a-.{S{gatgfs energy .
94 . G ;;,;ne,eds,_éy@il__@blq;energy‘resoui‘ces (includihg great-

.25 . 'er energy-efficiency),and energy; costs; and

P Rt RS R
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. {"5 mcludmg greater energy effwlency, that meet ap-
phcable safety, enwromnental and pohey requlre-'
ments at the lowest cost; e e

‘ﬁ(lQ)-j;programs--_toz-—'_» promote ,fenergyi eflloiency in

o zj_’-reS1dent1al housmg, sueh as— . <. ool

© o W B LA W 1o

t .
el

“(A) programs for development and . .promo-
" tion of energy. efficiency rating systems- for mewly
¢ v« nconstructed: housin'g‘fand existing. housing so that

100, s oo 'oonsumers can ‘compare the energy eff101ency of

11 et different housmg, and

A2 ther ey “(B) programs for tlie adoption. of mcent1ves
13 v: for bmlders <ut111t1es, and mortgage lenders to
C 14650 2o buildy ,semee;::»or fma-nc_e' energy-; efﬁcle_nt housmg, ‘

16 - “11). "programs to protect: f"'éonsume'rs . from—- any

17 ‘ unfa1r or: deceptlve acts or practlees whleh relate to the

18 nnplementatmn -of- energy efflc1ency measures and Te-

19 -« newable ‘Fesources energy measures

20 - i () ELIMINATION OF SSECP £ Sectior 367 of the-

21 energy pollcy and eonservatlon act (42 "US.C." 6327) 45

22 repealed \ e
.28 - “AUTHORIZATION: OF APPROPRIATIONS ; ':f‘:x B
24 SEC 504 (a) STATE PLAN PrOGRAM:! —Sect1on 365(F)

25.cof: the Energy Pol1ey iand - Conservatmn Aet (42 U.S. C

. 26 6325(F) 1s.amended: to read: a8 follows : : 5 BN e v

Ssu1s - L I

“(B) ut111zat1on for rehable energy supphes,:‘ .
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- (f) For the purpo"s“é{bf ‘carrying out this part, there are

_authorized to be appfopriated' $25,000,000 for fiscal year -

1991, $35,000,000 for fiscal yesr 1999, and $45,000,000 for
fis_cé-l year 1993.7, v i
{b) ENERGY CONSERVAi*Ioﬁ ‘PROGRAM FOR SCHOOLS |
AND HQSPITALS.‘—Sgctioﬂ 397 of the Energy Policy and .

@onServation Act'(42 U.S.C. 63711(2)) 1s a,me_nded to read as

follows:

. ““AUTHORIZATION OF :APPROPRIATIONS

Skc. 397. For the purpoise‘. of carrying out this part,

“there are authorized . to' be ‘appropriated $40,000,000 for
,flscal year 1991, $50, 000 000 for ﬁscal year 1992, and -

$60,000, OOO for flscal year:. 1993 L
(c) -W EATHERIZATION ASSISTANCE.'—Section 422 of
the Energy Conservation Production Act (42 U.S.C. 6872)is

aménded to read as follows):

 AUTHORIZATION OF APPROPRIATIONS
“SEC. 422 There are. authorized: to be approprlated for -
pﬁrposes of ca,rrymgwout the weatherization. program .under

this part $200,000,000. for fiseal year 1991 and such sums.as

~may be necessary for..1992. and 1993 Mo e

SEC 505. STATE ENERGY ADVISORY BOARD ——Sec-

tion 365 of the - Energy -Policy” and Conservatlon Act (42

- U.8.C. 6325) is'amended-by adding- at:theend the" followmg

“(g)(1) There is z;.hereby.resta;bhshed- withim: the -Depart-.
ment of E'nefgy a State Energy Advisory: Board (heréafter in

S 324 IS
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this: sﬁbsection_referred to as the ‘Board’) which shall consist -

“of not less than 10 nor moré than 15 members’ appointed by

the Secretary. Not less than one-half of the members of the

‘Board shall be persons who serve as directors for the State

agency, or a division of such agency, responsible for develop-
ing State energy conservation plans pursuant to section 362.

At. least. 1 member' of the_‘Boa,rd"shall be a’ director of a

State weatherization - assistance ‘program. Other members.

shall be é,pp'ointe'd from other persons; inicluding those who

‘have ‘experience in energy efficiency or renewable energy

programs for the private sector, consumer interest groups,
utiliﬁé‘s, 'public utility "‘commi§sions,- educatioﬁal_ ihstiﬁutions,
or research institutions. -

“(2) The Board shall--

“.(A) make -‘recom’rheﬁdations with Tespect to th‘e‘
energy efficiency objectives of the:programs 'xcai"ried out
uﬁder this .part, part G of this title, and unde'r‘part"A

. of title ].-V‘~0f th(; Energy Conservation and Production
. Act: to the: Assistant. Secretary for Conservatio_n and
Renewable Energy, thg Director of the Office: of State
- and Local.: Assistance ‘Programs, and’ the- Direct;)r of
the Building and. Community. Systems-‘Ofﬁcé within the
Department:of Energy; - .- |

P o
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- (B) serve as_a.liaison ,.b‘etween ‘the - States and
.. such-Department. on ,eneréyi-efficiency and ienéWable
. energy resource programs; -

I ()] recommend changes to State ‘and :Fe’_derzﬂ

1

2

3

4

5. . -energy:policieé;:and S R

6 (D). encourage technology.;transfer of the results

7- ....of researchi and development ‘aetivitjies jca’rr.i‘ed out by
8. .0 . the -Federal ;Government—_:..‘with; tespect : to. energy: effi-
9 ,eiepr,._an.d r;ene,ﬁa-ble. energy | resources. ..

10 o - “3) ,-,fl,lhe Secretery shall designate 1.:of the members of

11;;-x':the Boerd.:to.l serve as i.ts,_- chairman and 1 to.serve as its vice

12 kvchairmanv..,lé«‘he .chairman and vice chairman shall. serve in
13 these offices no longer than 2 years. ., -

14 | “4) The Secretary shall provide.the Board with such

15 sﬁervice’s and facilities as-may be meceesary_f()r the perform-
16 an‘ee of its fﬁnctions.‘ | : _

17 .+ “(5) The Bosrd shall:be nonpartisan.. -

18 - - .Y6) The Board may adopt admmlstratlve rules and pro-
19 cedm'es a,nd .may elect one; of its members Secretary of the -

20 Board B I et e P

21 - - Y7) The Secretary -shall: relmburse memberq of the

22 Board for expenses -(mcludmg travel -expenses) necessarily i in:
28 curred by them in the performance of itheir: duties.

24 “(8). The Board shall meet at least annually and shall

95 submit an annual report to the Seeretary and the Congress

" 8824 IS
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-on the. activities. carried out by the Boatd in th'e ‘previous

- fiscal” year mcludlng any recommendatlons 1t may have for

admmlstratlve or leglslatlve changes

UPDATE OF ENERGY CONSERVATION PROGRAM FOR -

st . .SCHOOLS.AND HOSPITALS

... SE6. 506. (2) NON-FEDERAL SHARE QF".;&:PRO.'IECT.Z—:

;Se‘ci;io_n; §~96(b)(i) of the Energy Policy and.Conservation Act -

(42 U.S.C. 6371e(b)(1)) is amended by sdding at the end

~thiereof che .,fol_-lewing:»‘f‘-'-l‘he non.-'FederalAshare of the costs:of
. any.ssuch ,energy- conservaﬁio,n proj‘ect may be pronided by

x,_:,usmg programs of mnovatwe finanecing for LeNergy conserva:

tion pro;ects 1nclud1ng loan 'programs ‘and: performance con-

: (b);g,D\EEINITION,;—*Segﬁ'IOII*z;391(é1) . of. - such . Act (42

JU.8.C. 6371(1)) is- amended by striking . “April .20, 1977”

and ingerting in lieu thereof_-lifj)ecember 31,1984,

;- WEATHERIZATION ASSISTANCE FOR LOW-INCOME

| PERsoNs \
BEC.- 507. . (a). WAIVER OF. 4O-PERCENT REQUIRE-

MENT. —Sectlon 415(a) of the Energy Conservatlon and Pro-

. duction Act. (42 U S C. 6865(a)) is amended—

(1) in, the first sentence, by striking.‘ An average'’: '

and 1nsert1ng in liew; thereof (1) Except as prov1ded in

).

paragraph 2), and - average and..:. cqv

(2) by, addmg at. the end the. followmg

[ -

S 324 18
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,,‘.‘(2)(A) The Secretary may approve a State .appli-

- cation to waive the 40-i)ercent requirement established

. in paragraph (1) if- the -State 1inelu'd‘_esf in the -State’s

plan—
. ;‘.(i): an ?enefgy evaluation which eetablishes
" priorities for selection- of -WeatheﬁZatioﬁ measures
‘bases on their conti'ibetion to "ehe‘l-'gy ,efficieney;
and ) |
| “(ii)i a- standard for ‘determining whether to
invest in-individual measures based on -a rate of
return that. will ensure that f-investment in ‘each
‘measure is-an appropriaﬁe use of fun‘ds..

~ “(B) For States applymg for a waiver under this

3 paragraph the Secretary shall establish " standards for’
~ . determining. whether the. energy audit techniques of

" each such State measure— . -

“@ the energy requir'ement. of ii,ldividual

- dwellings;

“(i) the rate of return of each conservation

. investment; and-
x“(m) the mteractlon between coniservation
measures. State apphcatlons for waivers shall be
]udged on-these- standards ‘

“(c) The Secretary shall' m’ake information on energy

925 evaluation iistruments available to States ‘applj}ing for ‘a

- 'S 32418
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>wai1"rer under thiS' paragraph--and shall provide training for -

State and local- agencles in. the nnplementatlon for such in-

struments ‘
(b) DWELLING Unrr LIMITATION —Sectlon 415(c) of
such Act (42 U.S.C.-6865(¢) is amended—' ‘ ‘
(1) 'in vparagraph_ (1), by stnkmg "“The, expendi- - -
ture” and inserting in lieu. thereof “eXGept ae :provided‘
: 'ff. in-paragraphs (8) and (4), the expendlture and.
(2) by addmg at the end. thereof the following new
paragraphs: '
| LE)) Begmmng ‘with fiscal year 1991, the $1, 600
per dwelhng “unit, lnmtatlon pr0v1ded 'in paragraph (1) :
,‘-:f'_.shall be ad]usted annually by i mcreasmg the limitation
amount by an. amount equal to the percentage mcrease’
in the Gonsumer Price: Index. for the previous flscal' "
year multlphed by the hrmtatlon amount for such prev1- k
- ous fiscal year. The-increase under the precedmg sen-
“tence for any f1sca1 year shall not exceed 3 percent |
“@)A) In addltlon to the average per dwelhng
unit limitation applicable I a State under paragraphs J
" (1) and (3) the Secretary may, upon apphcatlon by a
-'..for dwelhng um_ts'm such State— -

~“(i) which conform to program requirements;

S 324 IS
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- (i) which, in addition to any other weatheriza-
tion modifications, have furnace efficiency modifications
made under this part; and
““(iii) for which. a determination ié made pursuant
to regulations prescribed by the Secretary that such

furnace efficiency modifications are a' cost-effective use

-~ of funds.
- “(B) The average per dwelling unit limitation .applicable
. in a Stateto units described in subparagraph (A) shall not

exceed an amount equal to—

‘(i) the amount permitted for the expenditure of

financial assistance for labor, weatherization materials,

“and related ‘matters for dwelling' units in such State

under paragraphs (1) and (3), plus -
- “(ii) an amount determined by t‘hé Secretary to be
the average amount that is appropriate for furnace effi-

ciency modifications of dwelling units' of the type as-

“sisted under this part in such State.”.

TITLE VI-RENEWABLE ENERGY
. Stibtitle A

Src. 601. SHORT TrTLE.—This subtitle may be cited

" as the Solar Development Initiative Act of 1989.

SEC. 602. FINDINGS AND PURPOSE.——(a) The Congress

24 finds that—.

S 324 IS
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+6) a.diversified and: balanced . energy: resource

base, is important for the Nation’s econom_ic{ growth;_ -

.- (2) renewable energy,. sources,: including solar

© .energy,. can.: make..a significant contribution- tqward
mini_nlizing"-,thex{potential._’lfor undue- dependence,on,;any

- ,single energy source; . ;.- oty

(3) recent energy trends mcludmg mcreased im-

- ports of foreign oil, increased consumptlon of petroleum

).w-_:",and' declining demestic, productmn*of p‘etroleum have }

reafﬁrmed the nnportance of continued- Federal support

~for and: encouragement of, solar energy technologles '

'(4) the ':internationa1=’ 'competitiveness . of .domestic

 solar “:thermal - cand . photovoltalcs - industries : depends

upon mamtalmng our technologlcal lead and prov1d1ng.

.. -development. ._and»~market1ng%;_ass1stance to :exporter-s of

solar ‘technologies. -

’ J(b) PURPOSE: —The purpose of thiis subtltle is to—

(1) establish multlyear fundmg levels for a Federal -

f’.‘solar research and development program that . will

fandii

S

' mamtam current efforts and prov1de fundmg stablhty,‘g

4 S

¥ (2) --reafﬁrm’ existin‘g-‘._ Federal pol'icie’s.-;and,establrsh' '

. :iinew. policies: which. promote. and. encourage: investinents

ORI S T L S O a

i
:
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in solar energy technologies by the private and public
, | sectors. | |
Sec.” 603. SoLAR AND RENEWABLE ENERGY RE-
SEARCH PrROGRAM.—(a) The Secretary of Energy is direct-
ed to consult with the solar energy industry to develop a
complimentary program of solar and renewable research, de-
velopment, and demonstration project which—
(1) have near-term commercial applications; and
(2) will enhance the international ‘competitiveness
of the solar and renewable energy industries. -
| (b) The Sgcretary shall include the funding necessary to
implement this program in the fiscal year 1991 budget.

FEDERAL SOLAR BUILDINGS DEMONSTRATION PROGRAM

SEC. 604. (a) PROGRAM SUCCESSFULLY IMPLEMENT-
ED.—Congress finds that the Secretary of Energy, in consul-
tation with the' Administrator of the Greneral Services Admin-
istration, has successfully implemented a prog'rzim to demon-
strate in Federal buildings the application of solar heating
and solar heating and cooling technology pursuant to part 2
of title V of the National Energy Conservation Policy Act

 (Public Law 95-619).

(b) INFORMATION ABOUT FEDERAL SOLAR BUILDINGS
PROGRAM.—In order to more widely disseminate informa-
tion about the Federal solar buildings -ﬁiogram' and the bene-
fits of solar heating and solar heating and cooling technology,

the Secretary of Energy shall establish a program to dissemi-
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‘nate such information for Federal procurément officers and

Federal loan officers ""Which' shall include site 'yisi‘t‘s -and tech-

nical brlefmgs The Secretary shall utlhze emstmg funds for

"th1s prograin.’

INTERNAT'I'ONAL MARKET ENHANCEMENT
SEc 605. (a) CONTINUATION OF- ACTIVITIES BY THE

COMMITTEE ON RENEWABLE ENERGY, COMMEECE AND

TR‘ADE."—Th'e“ " Commiittee on Renewable - Energy,’ Com-
‘merce, :ﬁnd Trade established by section 256(d) of the Energy
“Policy and Conservation Act (42 U.S.0. 6271 et seq.) shall

* continue it§ activities to coordinate the actions-and programs

of the Federal Government affecting cormercé in' renewable

- energy products and sérvices.

(b)COMMERCE PROGR‘AMS.—It'_‘ is ‘the sense of the

’Congre‘ds' that the programs establisiied by the- Secretary of
. Commerce under seetion 256(c)(1) of the Enérgy Policy and
“Conservation Act should be funded thmugh' the Department

of Energy at a miniinum of $1 500,000 i in flscal years 1991,

-1992; and 1998.

“(e) AMENDMENT TO OARIBBEAN BASIN - ECONOMrc

RECOVERY ACT —Section” 212(c)(7) of the Carlbbean Basin

ECOIIOIIIIC Recovery Act (97 Stat. 387; 19 TU.S. C 2703(c)(7))

- 18 amended to read as follows——

“7) the degree to Whlch such country 1is under-

takmg self—help measures to promote its own' economic

S 324 IS
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available renéwable resources;”.-
FEDERAL PROCUREMENT ... . -
SEc. 606. (a) SECBRETARY OF DEFENSE.—Section

2857(b)(1) of title 10, United States Code, is amended by

-inserting after ‘‘has the potential for”” the following: “‘reduced

_energy costs™. . -

(b) UriLizaTION OF SoLAR ENERGY:BY OTHER FED-

."ERAL AGENCIES.—The Secretary of State, the Secretary of

Energy, the Secretary of Housing and.Urban Development,

. the Director of the. General Services Administration, and the

/Commissioner. of the. United States Postal Service. shall 1;e-

quire that the design of all new. Eéderal facilities built under
their respective- jurisdictions- shall include -consideration of

energy systems using. solar energy or other.renewable forms

. of energy in those cases in-which use of such form of energy
7..has. the potential for significant savings of fossil-fuel-derived

- energy..

~SEc. 607. AMENDMENT TO THE..EXPORT-IMPORT

-BANK AcT.OF 1945.—Section 7 of the Export-Import Bank -
- Act of 1945 (12 USC -635¢) is amended :by adding at the
:end thereof.the following: .. -

“(c) Not less than .025 percent of.the loan au-

thority of the Bank shall be ay@ilabl_,e only fof solar and

... .- renewable energy loans.”.... . -

" §324 18
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SEc. .608.. SPECIAL ACTIVI’I‘IES ‘OF . THE OVERSEAS
PRIVATE INVESTMENT CORPORATION —Sectlon -234(e)" of
. the Forelgn Assmtance ‘Act-of }1961 is amended—- :
(1) in the first sentence; by: inserting after ‘coop-
: eratlves > the following: and mcludmg the initiation of
: mcentlves grants, and- studles for renewable “energy
. and: other,small sbusmess ‘activities”; ; and_

-+ (2) by ‘addinig at the end thereof the following new
sentence: ““‘Administrative funds may not be made
avaﬂable for' incentives, grants and studies for renew-

- SEC. 609. Amendment to the Small Busmess Act —(a)
Section.7(1) of the Small Business Act .(15 U.S.C; _636(1) 18

.repealed.

- (b) Section 7(a,)(12) of such. Act (15 U:S.C. 636(&)(12) is
amended to read as follows: . _
“(_12) The Adrmmstrator Jmay-previd'e loans under this

subsection to assist any small business concern, including

startup, to enable such concern to design architecturally or

engineer, manufacture, distribute, market, install, or:service

energy measures. Proceeds of loans nnderf this- paragraph

‘shall not be-usedfor research and development. Not less than

.025 percent of the loan authority .pro"‘vided- under this subsec-

tion: shallzbe-available only for: Toans under ‘this ‘paragraph.

S324IS/
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.The Adnﬁnistra,tor shall include a list-of solar and renewable

energy loans in an annual report. to the Congress.”.

_ (c) Section 7 (a)(14)' of Suéh Act (15 U.S.C.-636(a)(14)) is

-amended to read ‘as follows: .-

- -’T“.‘(1_4) The Administrator. under this subsection may pro-

vide extentions and tevolﬁng lines of credit for export pur-
poses to enable small business concerns to develop foreign
markets and-for preexport financing. No such extention or

revolving line of credit may be made for a period or periods

-exceeding 18 months.- A bank of participating lending institu-

tion may establish the rate of interest m extensions and re-

. volving.lines' of credit as may be legal and reasonable. The

- Administrator shall. give due consideration to the export po-

tential of solar and renewable energy products in implement- |

ing his authorities under this subsection and. shall include a

list of solar and renewable energy loan. guarantees in an

a,nmial report to the Congress.; S
Subtitle B .

‘This subtitle may be cited as the ‘‘Renewable Energy

-and - Energy Efficiency ;Teqhnolbgy Gompetitivenesé Act. of
19897,

. . 8EC. 810, Purrose.—1It.is the purpose of this title to
direct the Secretary .'(jf Energy, -acting in accordance with

authority contained in the Federal Non-Nuclear Energy Re-

-search and Development Policy Act of _1974 (42 U.S.C.

832418
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5901-5920) and other law applicable to the Secretary, to

pursue an aggressive national program of research, develop-
ment, and demonstration of renewable energy technologies in
order to ensure a.stable and secure future energy supply
by—-

| (1) providing a long-term stable environment for
renewable energy technology research -and develop-
ment activities through the establishment of long-term
goals and multiyear funding levels;

(2) direct,ing the Secretary tov-undertake"initiatives ‘
to hasten the commercialization in:the'near term of re-
newable energy technologies; and . .,

(3) fostering collaborative research and develop-

-ment efforts involving the private sector through gov-
ernment support of a vigorous program of innovative
joint research and development venture projects.

SEC. 611. DEFINITIONS.—As used in this title the
term—

~-{(a) “‘Secretar.y,” means the Secretary of energy;
and

(b) “joint: research. and developmeht vgnture”

‘means a joint research and development venture under
the National Cooperative Research Act of 1984 98
Stat. 1815). .

S 324 IS
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NATIONAL'GOALS AND MULTIYEAR FUNDING FOR FEDER-

- ¢ AL WIND," PHOTOVOLTAICS AND." SOLAR THERMAL

* PROGRAMS" .

-SEC. 612. (a) NATIONAL GoaLs.—The following are
declared to be the naﬁohaj goals for the wind, photovoltaics
and solar thermal energy-:prog'rams currently being éarriéd
01.1t:by the.Se‘clfetary under existing-law: . - ‘ |

(1) - WiNp.—(A) In. general,: the goals for the

Wind Energy - Research. Program' include improving

- ’deSign‘ methodologies-and developing more reliable and
efficient wind tiirbines to increase the cost competitive-
ness of wind- enérgy. Resedrch efforts - shall empha-

gize— O

© = -(j) activities that address near-térm technical .
problems - and "-permit exploitation “of current -
" market opportunities of the wmd e‘ne’i‘g’j industry;

(t)- developing ‘advancéd airfoils: and variable

speed generators to increase wind and ‘turbine

. output and reduce maintenanée costs by decreas-

i ing. structural étress and fatigue;
“ (i) increasing _the’ basi¢ knowledge of aer"d:
dynaimies, structural’ dynamics, fatigue and electri-
. cal systems interactions as applied to éurreh’t

wind energy technology; and . ="~
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.+ (iv).. improving:: the compat1b111ty of electnclty :

produced from wmdfarms W1th conventlonal ut111ty |
+:needs." | ' - N _

- (B) Speclf1c goals for the: Wmd Energy Research

= 'Program shall be to— i .o ~.'i‘.1 .

- (i) reduce average Wmd energy costs to 3to

5 cents per kilowatt. hour-:byf‘1995.. |

(u) reduce capltal costs of new wind ‘energy A' :

Sy -‘}systems to $500:t0 $75O per kilowatt of mstalled

capaclty by 1995;

ey G (m) mcrease mstalled Wmd generatmg capac- |

L ni ity t0.4000 to 8000 megawatts by 1995

(1v) reduce operatlon and mamtenance costs
s .for wind* energy systems ‘to: less than 1 cent per-

.« kilowatt hour by 2000;: and g8

_ (v) mcrease capac1ty factors for: new wind -
SR ":«energy systems to 25¢ t0° 30 percent by: 1995.

(2) PHOTOVOLTAICS —(A) In general the goals B

~of the. Photovoltalc Energy Systems Program shall m—t |
clude nnprovmg the : rehablhty -and- convers1on efﬁclen-v |
- cies” and. lowermg the costs:of photovoltalc ‘conversion.:
Research efforts shall ‘empliasize- advancements in the -
performance stab111ty «and.’ durablhty of - photovoltalc

materlals

g Lo o
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. (B). Specific goals of the Photovoltaic- Energy Sys-
tems Pfogfam shallc‘be to—
@) iﬁ1pr0ve dperational reliability of p‘hotovol-‘ |
..taic'modﬁles to 30 years by 1995;: |
(i) increase photovoltaic converéion efficiency
of new photovoit'aic’ amorphous silicon moditles to
15 percent:by: 1995; . - |
'(iii) decrease new photovoltaic module direct
‘manufacturing’ costs to r$800" “per kilowatt by
1995; and |
(iv) _inc‘reé,se installed capacity of photovoltaic
i Aelectric'pow‘e'r production capacity to. 100 to 200
megawatts by 1991. | |
(8) SOLAR.THERMAL.—(A) In general, the goal

of the Solar Thermal Energy. Systems Program shall

‘be to advance research and-development to a point

- ‘where . solar thermal - technology is cost-competitive

with conventional energy ‘sources and to promote the

integration. of this i;e_chn'ology into the prodliction of in-

-dustrial process. heat and the éonventional ‘utility net-
+ work. :Research- and development shall:-emphasize de-
- . velopment of -a.thermal storage: technology ‘to provide '

- . capacity for shifting. power to periods:of demand when

full insulation is not- available; improvement in receiv-

ers, energy conversion devices, and innovative concen-

S 324 IS
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1 . trators usmg stretch membranes lenses and other ma-
2 . terials; and: exploratlon of advanced manufacturmg
| 3+ techmques ‘ TR . |
4 (B) Specn"lc goals of the: Solar Thermal Energy
B Systems Program shall be to— ;.
,1..,6> - (@), reduce solar thermal costs for mdustrlal
- ~process7 heat to $9 “per .stil-hon Bntlsh -thermal
8 umts and R L
9 ’ - (i) reduce: average solar thermal costs for
10 . B A;“electnclty 0.4 to 5 cents per kilowatt hour |
'511?( (0) The PreS1dent s budget request for fiscal year
12 1991 shall contain . the Secretary S recommendatlons'.
13 - for spec1flc ,cqst,_mstalled‘-capacrty, _and,other pertinent
| 14 ., . goals for 1995 for Department of Ener.gy‘ res_earch, de-
15 ~  velopment, and: demonstration programs .in’ Biofuels
16 Energy Systems, Solar Bu1ld1ngs Energy. Systems :
17 Ocean Energy Systems and. Geothermal Energy |
18 . (b). AMENDED GoaLs.—Whenever. the Secretary deter-
19 mines' that any of the gOals'establishedunder this section are
20 no longer appropnate, he shall’ notlfy ‘Congress of the reason
21 for the- determmatlon and provide .an amended goal that; 1s:
22 ,_-,cons1stent with. the purposes of .this title.;. |
23 . iie), AUTHORIZATIONS —There is authorlzed to be ap-
24 » propnated to-the Secretary— e
" i ‘ S '324'IS
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60 ,
(i) for .the "Wind Ehe'rgy' Research "Program, an

- -amount-not to exceed $19,000,000 in fiscal year 1991;

$22,000,000 in fiscal year 1992; and. $26,000,000 in

' fiscal year'1998:

(2) for the Photovoltalc Energy Systems Program

- 177 an. amount not to exceed $43:100,000 in fiscal year

L 1991 .$45.,OOO;OOO'» i flsca,l':f"year_rv 1992; and‘

$50,000,000 in fiscal year 1993;- - -
(3) for the ‘Solar Thermal Energy Systems Pro-

“gram; an ':a,mount?’m_)t to ex’ceed-$2-8,700,000 in fiscal
“year 1991; $32,000,000 in fiscal ‘year 1992; and.
++1'$85,000,000' in fiscal year 1993; |

18
14

5
16
17
18 -

(4) for the Biofuels Energy Systems Program, an

~-amount not to exceed $32, 100,000 in fiscal year 1991;

$35,100,000 m flscal year 1992; and $40,000, 000-in

. fiscal 'year 1998; -

* (5) for the Solar Buildings Ene;‘gy ‘Systems Pro-

‘‘gram, an amount not -to exceed - $8,000,000 in fiseal
year- 1991; :$9,000,000 in fiscal year 1992; and
 $10,000,000 iri"‘ﬁ'syékzil'vyear'~1993; L L

w2 (6) for the f?-rOl‘cea'n_' 'Energy ‘Systeins Program, an

aino_un@ not to -exceed $5,000,000 in‘fiséal-yéa;"--1991f;

$5,000,000 in- fiscal year 1992; and - $5,000,000 ‘in

fiscal year 1993; and
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o (7) ,for ".th-e,.YGeotherrnal{Program',‘ an amount not
| to :,. _exceed $34’900 OOOA in. ‘fiscal‘ year . 1»991‘.-'7
| .,_.'Jl,:$35 700,000, jn fiscal year 1992; and $38,700,000 in
fiscal year 1998 ‘
3 v;:,(d) REPORT. ON OPTIONS —On or- before May 1 1991,

the Secretary shall subrmt to Congress a- Teport; analyzmg :

optlons avallable to. the Secretary under emstmg law. to, ac-' |
.celerate the: tnnely‘commercrahzatlon of wind, photovoltalc,

-solar. thermal, blofuels, blomass -solar buﬂdmgs ocean, and

goether;mal- ,,renew,able ‘energy “technologres! through: emphasrs;

_.on- development: and --demonstration .assistanee.ﬁ_;to_a;j;‘speoifio?»' '
_technologies in the research, development, and demonstration;

; programs, of the Department of Energy that, a_r_e ‘near com-;

14 ;"merclal appl_roatlon o

15  JOINT. RESEARCH AND DEVELOPMENT VENTURES
16 » SEC 614 (a) FINDINGS —For purposes of th1s sectlon .
17 Congress ﬁnds that ]omt research and development ventures

“ 1Scan— : e R S
19 . .(1) improne 'coordination in | teohnology dev‘elop-:
20, . ment among. f1rms in mdustrles attemptmg to commer-.
21 .- clalize renewable energy technologles e

.22 1 (2). ass1st m settmg national standards to nnprove__
23 . the operatlon of markets for these technologres and
2% e . enhance the ablhty of. domestlc flrms to com% -
25 pete Wlth forelgn enterprlses in. sales of renewableg‘
26 energy technologles | 4
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62 :
(b) PurPOSE.—The purpose’ of this section is to direct

~

“the Secretary of Energy to make use of joint reséarch and

development ventures to further commercialization of renew-

able energy technclogles

() ESTABLISHMENT ——(1) The Secretary shall estabhsh

‘séveri joint research and development ventures in accordance ,
“with’ the ‘provisions of this' section: ‘Each Jomt ‘research and

 dévelopment ventire under this'section shall ‘include ménu-

facturing firms, investors, an advisory committee appointed in

"'-a’cccrdance}With this section, and such' other participation as
s '-tHe'*"Secretary"deem-s apnrbpriate‘to"'achievfe the purposes of
" this section. Any facilities ‘constructed under this section shall
'_‘f,be located in the United States, Puerto Rico, the Virgin Is-

lands, or the territories and possessions of the Uriited States.

(2) The Secretary shall requiré that at least 80 percent

of ‘all costs of any joint Tesearch and ‘development venture

under this ‘section be provided from non-Federal sources.

(3) Before establisning' the joint research and develoi)"— _
"ment ventures under paragraph (1), :'tlre'Secretary shall con-

- stilt with, and take into"consideration the r'eccr'runendatione

of, the Advisory Committee ‘on Renewable Energy and

‘Energy Efficiency Technclo:gylunder:paragraph 4).

(4)(~A):f”l‘1re Sectetary ‘shall appoint meinbers to an Advi-

sory Committee ‘on Rene\'?'vat)le Energy and Energy Efficien-

cy Technology (hereafter referred to as the “‘Advisory Com-

S 324 IS
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63 -
mittee”) to assist the. ,'Secretary in ‘carrying out his responsi-
hilities ‘under this s’section:-‘fr-«The Adviscry rccmmittee shall
include at least;,_.'one ‘member represerrting' ‘each of th'e"
following—" ..

| (i) the Secretary of Commercei"

(ii) the Secretary of Housing and Urban Develop-
ment | " |
- (111) the Solar- Energy Research Institute;"

' -—-(IV) the Electnc Power Research Instltute

‘((V) the National Institute off"Bmldm'g Sclen"ces;'
o -(vi)':aésociations"of flI'IIlS .in each 5of the ‘major re-
newable energy manufacturmg mdustnes ‘and -
- (vii) assoclatlons of firms ‘in: each of the major-
- energy efficiency manufacturmg mdustnes “
(B)‘»The Adv1sory Comrmttef_e; mth1rrﬁl20.:days. after its: .
formation, provide the Secretary With.' recommendations fo"r..
the. estabhshment of joint ventures under paragraph (1) and -

shall adv1se the Secretary,from time: to time" about the 1mple-'_k

. mentatlon of such ventures.. Recommendatlons -of the Ad-

~ visory .Gommlttee»shall'-be avallabl’e;to the public. .

. (5) The-Secretary shall establish -at l'east“\one joint re--

- search dnd development venture in accordance with subsec-
-~ tioni(d) to.develop technology-and expertise in each of the :

Aollowing areas—~ - -

(&) photovoltaics ‘technology; -

S 324 IS
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(B) wind energy technology;
-(0) solar thermal technology; |
D) facfory-made housing;
(E) advanced district cooling technology;
(F) renewable. energy and energy efficiency tech-
nology exports; and
(G) fuel cell energy systems.

(6) Not later-than 180 days after the date of the enact-

ment of this section the Secretary shall publish plans to im-
plement this section and report to Congress on such plans.

- «(d) VENTURE.—(1) PHOTOVOLTAICS TECHNOLOGY.—

(A) The Secretary shall establish and provide fi-
nancial assistance to a joint research and development
venture for -the demonstration. of photovoltaic conver-

sion -of solar energy in accordance with the provisions

.. of this paragraph.
(B) The purpose of the venture under subpara-.

graph (A):shall be to design, test and demonstrate sys-

- tems employing critical enabling technologies for.pho-

tovoltaic conversion of solar energy so as.to achieve, to

‘the maximum extent practicable, the goals of the Pho-
“tovoltaic Energy Systems Program set forth in section

'613(a)(2), as those goals may be amended under sec-

tion 613(b). The venture under this paragraph may em-

phasize production, distribution, storage, or end use of

S 324 I8
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- electrlclty from photovoltalc conversmn of solar energy, ‘

w7 or any combmatlon thereof *'v:ff @ FRrg .:;;::-. ot

(@) In sohcltmg proposals for’ the JOlIlt research ;

S j.'i'=and development venture - under th1s paragraph the

- Secretary shall cons1der the recommendatmns of ‘the

b "cJ'Adwsory Subcommlttee on Photovoltalc Energy Tech-
o "-'«nology under subparagraph (D) s

(D) The Secretary shall appomt members to an -

'—:frAdv1sory Subcomrmttee on Photovoltam Energy Tech- N

»"nology ‘to ass1st the Secretary m carrymg -out h1s re< ..

\\\\

' ‘-tlns paragraph ‘Such: subcomnnttee shall inelude suchv Y

members of the Adv1sory Comnuttee ais the- Secretary ‘

‘iﬂ*'deems a,ppropnate and 1m addltlon At least one'

member representmg each of the followmg— "
(1) ﬁrms m the photovolta1c manufacturmg in-
dustry, HATRN ‘:‘;: | 4 "
(n) the Dlrector of the Agency for' Intema-l .
tlonal Development and -
(m) the D1rector ‘of: the Export-Import Bank.. -
(E) There 18" authonzed to‘be appropnated to the"'-
Secretary a total of not more ‘than $1 200 000 for: eachf-,
‘ of the fiscal: years 1991 1992 and 1993 16" carry oiit
the purposes of tlus paragraph R S

S 324 ISR 2 =-- 5
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- 1+ 42), WiND: ENERGY, TECHNOLOGY.—(A): The: Secretary

{.»s‘e'arch-and- developm“e‘nt venture for:the demonstration of the

con,verswn of wind.- energy 1N, accordance with the. provisions

. of this; paragraph ‘\ 5 dnRinnn :";.z_::.y i e
,, i : %

' shall be to deS1gn, test and; demonstrate systems employing . - ’
_;crltlcal -enabling:; technologles for the convers1on of wmd
-.energy. so; as;to -achieye, 40 the; maximym extent .pr.actlcable,
the goals.;Qf:{thez--;Wi.ild;Ei}ergy;R:es,,earqh-_Pngrganl-.set forth in
section., 61;?;(9,-)(1) ' as« those goals. may, be anfended-,under sec¥
:tlon 613(e) The Venture under this paragraph may empha-j
size productlon d1str1butlon storage or end use. of wind
energy or: anx-.;Wc\o,rnb_l.nat.mni-.;,thereqf.,tansi_;:ma,y,.mqlude systems-
'émrloying'r ~other, - sources;; of- energy..in .addition .. to' wind

:energy FIA uihal T, ’ AR HER

(C) In sohcltmg proposals for- the joint: research and de-

velopment: venture, under this- paragraph the Secretary shall

‘oons1der the recommendatlons .of: the Adv1sory Subcommlttee _
on Wmd Energy Technology under subparagraph (D) |
o D), The Secretary shall appomt members: to an Adv1so-~
ry. Subcommlttee on’ “Wind. Energy Technology to.assist- the:
Seeretary :m‘!carrymgnout h1s‘=respons1b1ht1es> with respect to

the ]omt venture under this, paragraph Such ;subcommittee:

shall mclude such members of the Adv1sory Comrmttee as the

S 324 IS
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i)
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- 1:#Secretary deems.-appropriate iand;.in;addition,at-least: one

2 member representing each of the following— s:en L*{--‘f“» gros

R P et ) fn'ms Aniy the wmd energy eqmpment manufac-".
f?‘i?;i:f A:urmg mdustry, E?x'_f} WRIU ANIERT TSRS

Dty J(n)g ther Dlrector of the ~Agency for: Internatlonal o

6 TR Development sand: NS ,—, “f,.ﬁ:,.f:t"if_z,-,i’;f' sl i.'“‘.," '753

A (1n) the Drrector of the Export-Import Bank:?;

8.4 (E) Thereis authonzed to,be approprlated toithe Secre-'
9+ tary{a\total of- ot more than: $1‘ 200 000 for-eachof the flscal-_

10 years 1991 1992 and 1993 ‘to: carry out the purposes of: th1s§='

1 1 paragnaph fsig, wvs ci FEOFL S LGTT RG] .’3;?::1. St
. 125 (3)aeS®LAR THERMAL: TECHNOLOGYM—(A) The Secre
13:1 tary shall establish and prov1de fmanclal ass1stance 0.2 joint! '

14 research and development «venture for the demonstratlon of

15;: the: usetof solar thermal energy in; accordance Wlth the prov1- '

16 s1ons of thls paragraph ' ' “ crpep® T

17 fir (B) ‘The: purpose: .of: the: venture underzsubparagraph (A); L

18 sha]]f be to des1gn, test - and demonstrate cntlcal enabhng -

19:- technologles for:the: Ause jof: .solar- thermal energy so as tof

. 20 achieve to the max-lmum ~extent:~practlcable,--;the goals of the:

21 Solar ThermalrfEnergy Systems Program set: forth in sectlon

| '22 61‘3(a)(3) as those? goals ‘may:: be - amended under sectlon' ‘
'23 613(b) The venture undér. thls paragraph may emphaS1ze

_'24 productlon dlstnbutlon storage or end use of solar: thermal‘

95. energy or any, combination ‘thereof and may include systems

S 824 ..
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29

- 23

24

6

3 emplbyiﬂg' other -sources of ‘energy in addition to. solar ther-

mal energy el

:consider ‘the. ‘reconﬁnendatidns of the AdviSOrj;‘Subconmﬁttée

‘on Solar Thermal Energy Technology- under: subparagraph

1)) AN BRI A N - . |
(D) The ‘Becretary 'shall.appoint members to an Ad-

visory' Subcommittee on Wind Energy Technology-to assist

10: ‘the Secretary in carrying: out-his responsibilities with respect.
11 Ij\to the joint venturelunder this paré,grdph. Such subcommittee. ‘
12 . shall include-such mémbei'?s of tlie;Advis'brj‘ Co‘mﬁiittee as the’
13 Secretary. deems appropnate ‘and, in addltlon at least one
14 member representmg each of the followmg—
15+ (1) firms:in- the solar:thermal manu'_factu_ring in-
16 dustry; v

; 17+ (11) the'-—Dix"e“ctor of :the -Agency for International
18+~ Development; <. - ‘ | B
19: = .. - (iii) the Dil;ecto'r"of ‘the Export-Export Bank; and:
20 - (iv).the Gas Research Institute. @ :

~ (B) There is authorized:to be appropriated to.the- Secre-

itary a.total of :not more than $900,000 for each of the fiscal
:yéars':1991 -through 1993 to carry out the purposes of- this.’

" paragraph.

S 324 IS

(0): In sohcltmg proposals for the ]omt research and de-

Velopment venture under this paragraph, the Secretary shall

A
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i (4) FACTORY MADE HOUSING —(A) The Secretary :

2 shall estabhsh and prov1de ﬁnanclal assistance-to-a joint re-

'3 search a'nd-‘deVelopm‘ent-venturev‘-w_lth suchﬁ spécialized prrvate
4 firms and inVestOrs' ‘as: thef'Secret'ar‘y “déeins’ -appropr"-iate ‘in
=5 order 0 estabhsh at last: 3 reglonal projects’ to demonstrate

6 techniques to improve the eliergy performance of factory-

* -7 miade housitig offered by »Umt‘e‘d States ﬁrm‘s "In locating the

- 8" projects under ‘this" paragraph the Secretary shall” conS1der

-9 reglonal deferences it housmg needs, housmg des1gn, €on-

ion : techmque, marketmg practlces and constructlon

. b N (RN L B
wiemears gy et mears vyt b, etae e o v 3 laryy
AR E IR IR LUV St theTRar

11 matenalsI SR e

39 (B The pro]ects ‘under th1s paragraph shall be deS1gned

18 -'to “demonstrate state-of—the-art product quahty, energy * effi-
14 c1ency,~ and: adaptablhtyv-to‘renewable forms of !energy«-of: fac: .

15 tory-made housmg offeréd for'sale in the United States. The

16 pro;ects shall ‘be- structured to- demonstrate nnprovements ‘in

17 housmg deS1gn, fabrlcatlon delivery’ systems constructlon

18 procésses; marketmg, and product export techmques

19 (C) The demonstratlon strategy under th1s paragraph

-

20'+shall‘be" gulded bysiis fante e s

21 vl A a4 detalled charactenzatron of the’ needs’-“iof theé

9Q i »"homeebulldmg-‘mdustl‘y,' R Biesme SR R -

28 (i) . a close workmg relatlonshlp with: all sectors ‘of
2427 the hothe bulldmg mdustry, and: ™ T B
’ e Do e ~‘e'.;»f;:’a,: T et

S 324 I8 ) ’ . ; X :. T Y "c:'-?."’
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. - (ili);. coordinations:among:the. prejects to. pool and
y COIISGI'.VGI‘GSOUI‘CGS., "“‘ _,I;a CPUs ;\_f“a pfg,gdlf:, .',4"

L owa,
. Eoven E el b AR i P e SN PRSP IS

ri: - (D)-Insselecting:;projects.under. this . section; the.Secre-

~tary, shall.consider the recommendations-of the Adyisory Sub-

- committee: on Energy Performance in.Factory-Made Housing

Vvisory: - Subcommttee .on Energy . Performance in.-Factory-

° B e bk 6 b

R O T o
O ® @ A S o R W N = D

ity

- .Made Housing-to ass1st the Secretary m[carrymg out: his re-
-sponsibilities with ,xe,s,pf?ct_.;:-:tg: sthetspmta;e,sqar,ch and -develop-
‘ment venture estahhshed under this hareé'raph; Sgeh{subeom_f
. mittee shall.include, sygh:;nienrbens of .the. Advisory Commit-
. tee-as ;the,_;,Sf(:s:,r.et.,afrya{dé@msg-appr,popri@,t,e.' and,: in-addition, at

 least-one-member representing.each of the following—..,

1) the-National-Association of Home Builders;

vi i e () the N@ti?!l&l_:;;LﬁbOTé)tOﬁQSa of:the Department

.-of Energy; 7 and- B bl ; AL o
| (m) the: Natlonal Instltute .of Standards. and Tech—
( :.--ﬂ___;nology BN :,:'-':"‘vj:x..:;;.ai;-f.r:t:':f'c::—}ib' SRUARE
(F) There is authonzed to be appropnated to,the-Secre-

fiscal ; years 1991 through 1993 .to. carry:out! the purposes :of

th1s paragra,ph pilev wuide s el s 01

®) ADVANCED-,,Iﬁ'nBIcm-,-aQ;QQLmG:;él?E.@HbJoLOGY-:.-—;

'(A)(i) The Secretary shall establish and provide financial as-

S 324 IS

-« (B) :The;-Secretary :shall. appomt members $0..am,; Ad— '

A

&L



4

@

10

13

14
15
16

17

21

%:

25

~'.’*‘tr1ct heatmg and; coo]mg system components ‘atid to”assist’in

18"
*1:9. i3
20"

22

éments* B DR R

 sistdriee 4o a* joint researchi~and development véturée” with

~such ‘specialized private’ firms*and ifivestors as the Sécretary

deems appropriate in ord'er t0“de?ifé1‘6p“i'éjdva5frcef(1 "’dis‘t"r‘ict\ ‘cool-

"ii’mg technologres that 4ré’ apphcable ' c1t1es with hlgh coohng .

2

loads

(11) The purpose of ithe' ]omt venture under th1s para-

-"»graph 1s 40 develop techmcal strategles for decreasmg the

,,,,,,

makmg district heating and coohng avallable to local’govern-

. ©n . iedl b
s ot e ~ ot 3 -,=.- T A T, ¥ e
R RN PTRR Y AR E R S :

ERA . : .
SHOS tEA [

(B) The. Secretary shall: select '3 crtles for' apphcatlon of

-“"-'advanced-' district ‘cooling technologres-.developed by the joint

venture’ nna‘erfithis' p"ar'agrapE #Thé activities to ?be'éCarried out

it such apphcatlon Shall” mclude d1strlct coolmg assessment

feas1b111ty, and engmeermg des1gn studles J i i
(C) In selectmg the cltles ‘urider? subparagraph @), the -

Secretary Shall conS1der thé? recommendatlons of the Adv1so--. '

Ty Subcommlttee onAdvanced: Dlstnct Coohng Technology

established under ‘subparagraph (D). - G oA
(D) The Secr’etaryf'shall“i%lppoint**fﬁéﬁlhersf to7an Adviso-

Syt Subcomrmttee fon Advanced* Dlstncthoohng Technology"-'

toassist’ithe Secretary” m carrymg ‘6ut; h1s ‘tesponsibilities - -

with respect 16" the: Jomt research and' development ventire

under th1s paragraph. Such subcommlttee shall include such‘ '

S 324 IS - ‘ - IR
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i1 members ef'.the- Advisory Committee as-the»Secretary deems

+2 appropnate and, in- addltlon at; least, one member represent- .

3 mg each of the. followmg— LUt O G g e i U

._43-,}.; g e 04, (1) firms manufacturmg district. coohng eqmpment
5 . and o _ el

VR

e
J\‘ it

.6, ‘;':fi. (i) the: Natlonal League of Cities.. o
A-;j-x’?, ‘(E) There 18- authonzed to- be appropnated for each of
8 the :fiscal .. years. - 1991 -through. 1998 - not -more.. than
-&:_;S;Ir;-OQO;OOO -.-.pex:.-yega%to .carry out the. purposes pf::th,is para-
| 10graph sl v e .
11 - (6) ExporT TECHNOLOGY ProJEOTS. '—(A) For. pur-
‘.1_2l,..poses of this paragraph Congress finds that—
‘ 13 st 1z(0) the, }Umted States has several advanced energy

14 j_.?{;-;‘.,g efﬁmency and ; renewable energy technologles that, lack

15z ‘ only sufﬁclent coordmatron . support,. and: emphasis :to .

16 become an.qrﬁt_.ant;:qxportg,l_tems,"szépabl@s;qf{:resluqmg the -

A6 5y XUmtedStates’ﬁtradedeflclt,( _‘_.2:4."'-3..":"-‘-:";“-.; ” SR
18 1+ . s (Gi).a-major, barrier, to export. of energy ‘efficiency
19 <and.renewable: energy: zt@chnology:.»i.s,utﬂhe..- lack-of infor-
20 mation on oYe‘rseae V-E_I;_l_arkets;-_l _.and,.technoiogy. ‘develop-

et Tetilg PTG

21, . ' ;ment by.foreign competitors; -« ;. -

" 995 o T . (iii); the, industry - that ‘markets energy; efficiency

23 technologyls highly fragmented,. and, the: renewahle
24+ .energy, industry :iezagmriri.s&d., of smallfirms that lack

o . - ' N . -
TYrL g4t ~r Prgm oy gty agd oy 0 togygoer STy ERRE ST BN P 4
LR AF A R SR A SRR S DUR L S LS ELSREIRE 54 2.3 T SRS IS T3 SR T AR !
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23

25

_graph, D).
22,

o4

;:thef necessary., resources toldentlfy and target overseas
F markets and oo ‘ ,
(1v) 8 ]omt research and development venture is-
needed to, brmg together a broad arTay., of manufactur-.
mg ﬁrms, fmanclal mstltutlons, and Eederal agenc1es toj
1dent1fy and develop pronusmg technologles and export
markets Aor,, energy efflclency and renewable energy
technologles. WS ;,._,u;_i,zf;, ; .;.‘-:.”‘A R
®B) The Secretary shall estabhsh and prov1de fmanclall. ,
assmtance to a joint. research and. development venture Wlth
~such speclahzed pnvate firms and mvestors as the ,Secretary

determmes appropnate for | the purpose of commerclahz g

.;and, \marketmg domestlcally-developed energy efhclency and .

renewable energy technologles in, order 1o enhance sales of_» |

~ products developed from. such technologles relatlve to for-,

ergn-made products : ( tx ‘ N

(O) In des1gmng the ]omt venture under subparagraph
- (B),:the; Secretary shall cons1der the recommendatlons of the
Advrsory Subcommittee on; Renewable Energy and, Energy

Efficiency: Technology Exports estabhshed under, subpara-‘

(D) The Secretary shall appomt members to an Adv1s0'-“»
R Subcommlttee on Renewable -Energy. and Energy Efﬁclen-
Y. Technology Exports to aSS1st the, Secretary m carrymg: ‘

out h1s responS1b1ht1es W1th respect to the Jomt research and

832418 -
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1 development }t*énture":'hthr ‘this"paragraph® Such "subeomm:'it_

2 tee shall include such members of the Adv1sory Comrmttee as

3 “the Secretary doeiis approprlate and in addltlon at least one

K member representmg eaeh of the followmg_ T

f‘;‘j?5:.-i~“g< Ty

PR
Vit W

61. -
--I;zf;;" i
,_;17. PR

- 8

:
ot

“9 "

¢

I
12

"_ fes
Tl

Uof Energy ERECEE S SR RN SR N E RIS

(1) the“D1reetor of ‘the Ageney ‘for' Internatlonal

gl int s - el GG

Development R

:.u.r ~~~~~~

(n) the D1reetor of ‘theé: *Export-Import Bank

(m) the United States Export Councll for Renev-

v 1w T
‘-2 RED id .

able Energy, A

(1v) the Natlonal ‘Liaboratoiies ‘of ‘the' Department

S .ot
Lt ¥

“(E) There is authonzed to be’ appropnated t6' the ‘Secre-

13 tary” o’ ‘carry “out“the” purposes ‘of “this - paragraph " total

A;ﬁl’cf“"’ amount fot-each of ‘the figcal years “1991" through‘-1993 not to

15 Gkoed $5,0005000 with réspect to renewable enegy aotivi-

16 ties under this paragraph and- $5, 000,000 vi‘r‘i"thf“re;spécti"to

17 energy effle1ency act1v1t1es {indér this parag'raph L

5 ‘1}

8"

S

LT

(e) 'SHCHETARIAL DISCRETION iy iy the’ Seeretary,

“?1‘9 ‘baséd"'onv":‘thé "'reeonui‘féndatib’ﬁs ot the i&dﬁéof:y'“e‘om“ inittee

21 development venture descnbed under subsectlon (d) ‘deter-

v

22 mmes “in’ consultatlon W1th the Adv1sory Comrmttee that<

‘832418
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28 zunder this; tsubsectlon s bener

"5

S st w(]) carrymg rout the venture«wr]l not further the
' }t':_f:{‘«2éi, purposes of this: t1t1e,nor : i gt Gelpes
.8 ' - (C) tlmely commerclahzatlon of. thewtechnology ‘o~

B zbe demonstrated W1ll ROt be advancedu ya the venture,

‘«

-B luds hen 1the Secretary shall not:hé: sub]ect to the requlre-

B s ments of subsectlon (d): with respect 1ot the atechnology .

0l to be demonstrated by the Jomt 6research and develop-
T8 o ment Venture erhr ashopen st b dnss of doeldug B

frc E”; --,:;‘:(2) The Secretary~shall notxfleongress of; anyf deternn— ;

10z natlon *under paragraph «(1): and prov1de;a written: explanatlon o

1 of the: reasons/for the; determmatlon Immedlately thereafter

12: tthe Secretary shalle’ consultp Wlth theL Adv1sory rCommlttee, ‘

- ..13 ‘and; based ‘On:thes recommendatlons of suchi: Comrmttee, .shall

- ;14~ promptly transmlt toJ ,Congress as plan« for the es’t’ablishment of- -

.15 A substltute ]omt research ,and developmentr tventure to dem-

B 16 onstrate cons1stent awith th1s~ sectlon,*an alternatlve renew-
' 1r7‘: -able eenergiyro“r- energy; :'efhclencyff;technology.::so la§ito -accom‘—'}

R 18 phsh the»purposes,of thls titlex Any unexpended funds atithor- .

19+ leed 1to he appropnated under (subsectlon (d); for the ]omt re-.

20;: »search and development venture with- respectwtOv Whlcll 4 de- T
termmatlon isimade- under: paragraph (1) may "be wuséd; for: a :

215 substltute ]omt research and; development venture estabhshed, ‘

24 ,A .(3) When 30 calendar days ﬁhave elapsed aften ttransmlt- .
'.; 25 tal of the plan under paragraph (@), the Secretary shall pro-<

Ssa1s - - . CoEjagn e
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-1 ceed. with the. joint: research ‘and .developinent venture de-

i

"2 seribed in his plan as is such:venture were: required under

~Bwsubsection (d).} . <. wior s i

s (f)"AJiDiTIONAL:;CﬁRéIAﬂIZATIONIPROJECTS —(~1) :

-5 The President:s budget:request for:fiscal’ ‘year 1992 shall in-

78 ‘clude: the vSecretary S, recommendatlons for-at least one pro-

‘*7:‘, %posedfu‘ﬁproof-‘of-‘concept ron 'n‘ear-‘commerclal fdemonstratlon '

8 prolect in each of the categones represented by section 3(a)

9 (1) (2) and (8).: Each: proposed prOJect sha.ll bé descnbed in

10 -sufficient - detall 'to: support congressmnal \authonzatron and

11 sohcrtatlon of bids:for construetlon ofi] necessary facilities.:

‘ 1~2.f 11(2). A list and: descnptlon of alternatlve ‘project. plans

18 under tlns subsectlon shall be- sublmtted i Pres1dent 'S. ﬁscal :

140 year 1991 budget request Such plans shall reqmre fundmg
15-or: m—kmd contnbutlons from: pnvate ‘sources in- support of at
16 x]east 30 percent:of total-project costs ik e e e
175500 (3) In selectmg proposed projects ‘under this: subsectlon
18 the -aSecretary-- shall take‘" into-account: the; extent’ to: which
19 ‘such ;projeéts -will . contribute’:to” earlier: commerclahzatlon of
20- key technologles thhm such - oategones 'that m1ght ‘oceur
‘ 21 - .wrthout Federal .-supportgunder-' this.subsectioniand the ‘extent
221 o which such proj eots:=*' vvi]dfi?e'ontrib.ute. to: thet‘eornpetitivene’s's
23 of United States ﬁrrns engaged in interna,tiona,lf.'trade in re-

I

o4 ‘newable'zen‘ergyl‘technoliogi‘es"‘:.’.- SUSOEI

- i . . y . - . - .-

. W iy % R N T DA . W N e i e e
v 2 T e Ty (RS ARE) E oy, Vi i §o T M
PR S SRR O TR R R £ £ R S PO
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s ifday RENEWABLE ENERGY EXPORTS
SEc B15: (a). FINDINGS : AND' PUBPOSES —(1) for pur-

poses of th1s sectlon Congress finds: that—— AT e
: ;ports of Tenewable energy technology are: the lack of

sence.:eofﬂfmancmg:‘:foraethe;:purchase of the techno.logles, o
'and | Sey ,

(B) ‘the . Commlttee on Renewable: Energy, Comi-

' j-merce -and: Trade (“CORECT”) estabhshed under the

S Renewable Energy Industry Development: At (Public

"‘.-v-"Law 98 370) currently; coordmates Federal Govem—

“ment act1v1t1es t0- promote renewable energy exports... )

S (2) The purpose of th1s ‘section-is 1o evaluate current.

-, efforts to promote exports ‘of renewable energy technology, to.v;

.estabhsh a joint. govemment-mdustry plan to. 1dent1fy prorms-, R

‘ing. technologles and intrease’ the: ﬁnancmg available for ex-

ports of renewable energy technolog1es, to- target potentral. :

. markets for. these: technologles and to authorize fundmg of.‘ |

these act1v1t1es

(b) ANNUAL REPORT —The Commlttee on Renewable:’ -

::%‘-Energy, Commerce ‘and trade shall annually report to. Cori-. .:

pessii
(c) AGENCY .ACTIONS. —Each report submltted under'

subsectlon (b) shall descnbe the actlons of each agency repre- -

S 324 IS

(A) among. the ma]or problems: in- promotmg ex- -

. avallable mformatlon on overseas markets and the ab- . .



1. sented by a:'nie'rll‘her of the '.G‘omnﬁt‘tee*on‘fReneWable Energy,

2. n'Com&nerce and- Tradef,ta,ken durmg the; prev10us fiscal year
3 to achleve the purposes of: such comrmttee»and of th1s sectlon
4 Sucht report shall descrlbe the exports cof: renewable energy

5 technology that have occurred 8§’ a result: of such agency

! R . ’ v o
6 actlons. ST ARG I

i

8 Commerce and Trade shall—{ g Lo b

97 / (1) establish, & ]omt government—mdustry plan to

10 ,Z mamtam o) & mcrease the ‘mafket, share, of the Umted

1‘..1’:'«5’5 it iStates:i m mterna,tlonal trade In: renewable energy tech-

18k th*’:fuels,‘:ﬂ?bloma,SS’ »,:-energy:;.' -:gcothemqla energy, wood

= ‘energyy and-in «ftechno‘logie's%-for;\..ffuel;_c,,ellssré’r’i’er’tgy conver-

15 is sion;’ pa,sswe ,solar‘ energy conversmn,r photovoltalcs

17 = ., version. Such plan sha,ll mcludewgmdelmes for: agencles

-1-’81:‘;"»';' that areumembers «of the: comrmttee Wlthurespect to

+

215 it 3 ,(2) develop, in” consultatlon mth representatlves of

22J,?, affecteds mdustrles admlmstratlve gmdelmes for: Feder-

,23 ~al export loan: prograr_ns to simplify application:by:firms: -
24ii-3 .:seeking export 4ssistance: for: renewable “etiergy: tech-
s ;:.:5 e DL Bl STosty LT Sl sty ’: ] RS

832418 .. - - - R

123 ’unologres mcludmg technologres for: productlon of alco-.

: :solar? thermal energy xconversmn :and Wlnd energy .con~

19 _;:_a,'i._..:,,r.the fmancmg of rexports 4 of - Jsuch l*renewable energy

20 technologles : o - eibalin 1 g

Fe)
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+ - ..nologies from -agencies: im-plgmenting - such- ;programs;
fand .. ' | |
. ;i; -(8).target renewable : enérg,y,\technolbgy markets

.. . for primary emphasis:by: Federal.export loan programs,

o.-.;development, programs,.-and: -private sector. assistance

programs.

-2 (e)-The Committee.on Renewéble -Energy, Commerce,

and- Trade shall include a deseription: of the plan under ‘para-

- graph (1) in;no later than the 'seg_éond report. submitted -under

subsection (b), and shall includé in subsequent.reports a de-

-scription of any modifications to-such plan and of the progress

in implementing the plan. . -

() AuTHORIZATIONS.—There is hereby.authorized to

14 be appropriated to the Secretary for:activities of the Commit-

15

16

17
18

19 .
20. .,

21
22
23

24

25

26

tee.on Renewable Energy, Commerce, and Trade an amount

.not to exeeed— ., .t o oo e e

(1) $1,200,000-in fiscal year.1991; . =

oo 0o42).$1,500,000 in fiscal year:1992; .and -

:-(3) $1,800,000 in fiscal year:1993. - . -
! ... . RENEWABLE ENERGY.
-SEC. 616.. .(a);,stngINAmlog OF INFORMATION.—:-
Section 523 of the National Energy Consérvdtion Policy Act:
(42 USC 8243) is-amended by adding-a new subsection (d)

-as follows: .

..~ ‘(d) In order-to more widely: disseminate . information

about the programunder . this part and under part 3 and the

S 324 IS
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benefits of solar heating and solar heating and cooling tech-

nology, the Secretary shall establish a program to dissemi-

nate such information for Federal procurement officers and
Federal loan officers that shall include site visits and techni-

cal briefings. The Secretary shall utilize available funds for

the program under this subsection.”.

(b) DEPARTMENT OF DEFENSE HoOUSING.—Section

'2857(b)(1) of title 10, United States Code, ‘is- amended by

inserting after ‘has the potential for’ the following: “reduced
energy costs”.
(c) OVERSEAS PRIVATE INVESTMENT CORPORATION

Loans.—Section 234(e) of the Foreign Assistance Act of

1961 is amended—

(1) in the first sentence, by inserting after ‘coop-
eratives’ the following: “‘and including the initiation of
incentives, grants, and studies for renewable energy
and other small business activities’’; and

(2) by adding at the end thereof the following new
sentence: “Administrative funds may not be made
available for incentivés, grants, and studies for renew-

able energy and other small business activities.”.

REPORTS -
SEC. 617. (a) REPORT BY THE SECRETARY.—One year
after the date of the enactment of this title and annually
thereafter, the Secretary shall report to Congress on the pro-

grams, projects, and joint research and development ventures

S 324 IS



P

LW

—t

u;oo b r’-_ﬂ

™

® A O O

=
o .

el bt

14
15°
16"

17

18
19
90
22
28
o
.25

‘ energy technolog1es

81
conducted under tlllS t1t1e and the - progress bemg made to-
Wards acoomphshmg the goals and’ puirposes set forth in thls.
t1tl‘e,-' mcludmg the natlonalgoars set, forth n se‘ctlon 613(a). . |

(b) NatroNAL ENERGY PoiiicY PLAN REPORT..“Each -

“aniual subrission of the Nationak Eriergy Policy Plan under -
title VLT of Pubhc Law 95-91 shall be- accompamed by a'3-

" year:strategic plan for erietgy technology research ‘develop-

ment, ‘and demonstratlon Such plan- shall*"addfess thé"-‘role ‘of

federally ass1sted research development and demonstratlon

'prOJects in the aoh1evement of the national pohcy goals of the
'E'fNatlonal Energy Pohcy Plan and shiall assess both the level
‘of support for. energy research development and demonstra-" B

tlon reasonably necessary to achleve these goals and the_: o |

bas1s for allocatmg the support recommended by the Pres1-

"dent among the avallable alternat1ves At a mm1mum these

‘alternatlves shall mclude energy efflmency and renewablel

LRI i

Subtitle C |

rRENEWABLE ENERGY/ FUEL CELL SYSTEMS INTEGRATION 2

ety

AT i AND UTILIZATION”

Wh11e the Federal Government has mvested substantlally in -

fuel cell technology through research and development durmg

‘the’ past 10 years addltlonal research on’ technologles ‘that o

enable fuel cells to use alternatlve fuel sources fieeds” to be ‘

S 324 ISR'2 == 6

SEC 618 FINDINGS —The Congress fmds that—(a)ﬁ
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13
14, .
17
18
19
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21
29
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undertaken in, rorder- fo fulfill the.conservation promise. of fuel

cells as:an SDETEY SQUIC; -, oy - i 0

..{b). there is no natlonal policy for acting, upon, the fmdlngs

.of this research and. development and..

. (c) if such a national policy were developed the public

.....

mvestment in, fuel cell technology would be realized through

:reduced dependency ..o -imported. oil and. the  subsequent

Amprovement in the international trade accounts of the United

Sta’tes S I PULT FYT P , ; ' B * -

- . BESEAROH PROGRAMS

retary sh‘all implement and.. carry .out research program for
the purposes of— e

(1) explormg the operat1on of fuel cells employmg

,methane gas gener_ated from, various forms of biomass;

- energy sources, including wind and solar energy, to
:produce hydrogen f‘orin,s‘e,.in fuel cells; and
3). determining the technical requirements for em-
ploying fuel cells for . electric power pro,duction as
. backup spinning reserve. components to renewahle
. .Dower systems. in, rural and isolated areas.
~ (b) ¢ GRANTS —In carrymg out the research program au-
thorized n. subsectlon (a) the Secretary may. make grants to,

or enter mto contracts, private research laboratories.

- 8S3nuIS

8EC. 619, (2) PROGRAM AUTHORIZATION.—The Seo-

;| (2) -de:\reloping‘ _t_echnologies to use reneyyable ‘

'

Y]
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(c) REPORT TO CONGRESS —The Secretary shall trans- o
m1t to the Congress on or. before September 30; 1991 - com-'

prehenswe report~ on; research carned out pursuant to this

¥ v ey T . . r’y 2 B PR N [
:_A_ t A E o Sl LI S ST T S e A R = o T R e N
E c S Do AT R L e LR I N A s o DL R LR AR £ PR i)

be appropnated $5 000 OOO for ﬁscal year 1991 to the Secre- o
tary to be used to conduct research as prov1ded in, th1s Act |
SEo 620. INCLUSIONPOF FUEL CELLs AS. A FUEL :
CONSERVATION TECHNOLOGY UN])EB REIDA' —Sectloni ‘i

256 of the) Energy Pohcy and Conservatlon Act is amended ‘

: »16
1

18.

19
20,
o1 it
i
28
24,

cell technology ; o

SEC 621 ENVIRONMENTAL PROTECTION AGENCY B

GUIDELINES -FOR, . THE USE -OF: FUEL CELL TECHNOL—

OGIES —Wlthm 180 days of- the date. ‘of- enactment of this .

Act the Admnnstrator of. the Envn'omnental Protectlonv“-'"' |

_Agency shall prepare Federal guldermes for cltles and mu-' -

mc1pa11t1es speclfymg enwronmental .and- safety standards for"

._;guldelmes the Adnnmstrator shall . utlhze the successful ex-

penence of, the New York, C1ty Flre Department in the use; of‘_-, '
fuel, cell technologles L

v e !
P

'S 324 1S,

o (d): AUTHORIZATION —There are: hereby authonzed to‘__ o
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SEO 622 DEPARTMENT OF - COMMERCE INVESTIGA—
TION OF EXPORT M_ABKET POTENTIAL FOR - INTEGRATED
FUEL CELI; SYSTEMS. £ Within 180" days. of the ‘date of en- ‘

actment of th1s Act, the Secretary of Cominerce shall- assess

,‘_;;'5 :a,nd report ‘to Congress ooncernmg ‘the: export market poten—

6« tral for-integrated systemsof fuel.cells with renewable power
7 “tochinologies. 4 T F i el a
B RSN -~ Subitle D '
97 - HYDROGEN RESEARCH AND DEVELOPMENT &OT,
10 " Smo: 628. FINDINGS AND PURPOSE —(a)The Congre‘s's
-1'1- fmds that— -~ ST e -
(1) due: to: the hmlted quant1t1es of naturally oc-
1870 eurmg petroleum—based fuels vmble alternative fuels .
14 ‘and feedstocks must be developed
15 Q) pnonty shoiuld -be ‘given to the development of.
16‘;5""»:1‘: " alterndtive: fuels vnth umversal avalla.blhty,
17 o »(3)»hydrogen is-one of the most ‘abundant iele‘mentsl ,
‘ 18 in thefuniverse‘“' erith 'Water‘;e;" primary source of hydroi
19+ gen, covering three-fourths of the. Earth
20 ." - (4) hydrogen appears promising as ‘an altematlve
2:1,.‘.‘;? . o environmentally damaging fossil fuel’s;‘f S e
22 20 (5) ' hydrogen-ean -be transported ‘more ‘efficiently
98+ anid ‘at less cost then electri'c'_itir over long distances; |
24 (6) renewe,ple energy resources : are potential
- energy .sourees that can be converted to hydrogen from

S 824IS
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- forts ;to; develop a. domestlc capablhty £0 - economlcally :

n

2~
3
4,
‘ 5 produce hydrogen in, quantltles Whlch w1ll make . s1g- -
. .
T

N pendence on; conventmnal fuels..

.'2:0-'~s1ve 5-year program management plan for research and de-: A

21 . =velopment act1v1t1es wh1ch shall; be conducted oven a perloda '
,22 of no less than 5 years and shall be conS1stent w1th the prov1
: 23 S1ons of sectlons 625 and 626 In the,,preparatlon of such‘
24 plan the. Secretary shall consult W1th the Admm1strator of: |
25 the National Aeronautlcs and Space Adrmmstratlon, the Sec-

26 retary of Transportatlon the Hydrogen Techmcal Advrsory-,,; R

S324IS

its. naturally occurrmg states mto thh quahty; fuel )

mflcant contnbutlon toward reducmg the”Natlon s de-.‘ 'L

o L,(b) The purpose of th1s t1tle‘ 1s to— e ‘ ‘; ;Q :P,

.

9¢g (1) d1rect the Secretary of Energy to prepare~ and; |
. 10 1mplement a. comprehenswe 5-year plan and:; program -
11 ‘f to accelerate Jresearch and development act1v1t1es lead-" ;
12 j._ : mg to the reahzatlon *of 8 domestlc capablhty to "l
produce d1str1bute,, and use hydrogen\ economlcally: -
| . ;,wn;hm the shortest tlme practlcable )and i
_ (2) develop crenewable energy‘ resources ras pn- :
16 ¢ |
18 . oy COMPREHENSIVE MAl\TAGEMENT BLAN. . " }
19, SEC 624 (a) he Secretary shall prepare a comprehen-‘-
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Panel -e'stahIiShed-un(l‘erf’section*628' and '-t'he“heads of such

; 1
9
.3
”
.r=5.-
7
8
‘9

I.other Federal agencies ‘and -such public and pnvate orgamza-
ti6ns a8’ he' ‘deems* Eppropriate. ‘Such plan’ shall be structured
"'t0' permit’ the ‘-fea'-hiatmn ‘of & domeéstic 'hydrogen" production
< capability withiin'thie shortest tirie ‘practicable: -

i '(b)'lThe' Secrethry Shall transmit"the"comprehensive prm‘o-.
'gram management plan to'the Committée on: Sc1ence Space
“and Technology of the “House” of Representatwes and the ‘
Committee on Energy and Natural Resourdes of the Senate |
i“w1thm 6 months after'the date of the enactment of this Act'—

“-1'_%(1) the: research »and -development -pnont1es and

goals to'be achieved by. the program;

- (2). the program elements management structure

- and activities; mcludmg ‘program: respons1b111t1es of m—

H(3) the program strategles mcludmg ‘technical

mJlestones to be ach1eved toward spec1ﬁc goals during

each flscal- year for- all major activities' and projects;

*(4) “the “éstimated costs ‘of individual" prograni

' itetns, “including’ cuirrent as 'wen ‘a8’ proposed funding’

 lévels for- edch’ of the 5 years of the plan for’ ‘each of
- 'the partlc1patmg agenc1es
(5) a descnptlon of the methodology of coordma- '

i

“tion and technology transfer ‘and

TN
LRV

832418
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&7
*.+(6)the proposed fﬁartieipaﬁon?isy* idustry aﬁd" aca-
'-demla, in the‘ planmng and 1mp1ementat10n of the
;'."Program e e Tl e

= (¢y Concurrently W1th the: subm1ss1on ‘of the Pres1dent s

annual budget to the Congress for eaeh year after the year in

which' the comprehenslve 5-year plan‘is 1mt1ally ‘tiansmittéd

under subsection (b), the Secretary shall tratismiit to ‘the Con-

‘gress’ a detailéd ‘description- of the "-curfent"'éoiﬁpréﬁehsi%e
“plan; setting “forth appropriatef‘ ‘modificdtions w}iiéh:éméy be

"necessary to fevise “the plan ‘as well ‘as’ comments on; and

recommendatlons for, 1mprovements i - the- comprehens1ve

© program ~management'pla,n inade by the’ Hydrogen Teehmeal

Advisory Panel establistied under section’ 628:

/v . RESEARCH AND'DEVELOPMENT i/ i
SEc. 625 (@ The Secretary shall« estabhsh w1th1n the

Department of Energy, a research and development program;

cens1stent---'w1th the’ comprehenswe ‘5-yedr- management plan -
‘der section 624, to ensuré the’ development of a domestic
'-hydrogen fuel- productlon ‘capability “within’ the" shortest tlme‘ :

B practlcable

(b)(1): The Secretary shall nntlate research of accelerate'

existing research in aféas whlch may contrlbute t0 the devel-9

opmentof ‘hydrogen production:and use.

*(2)-Areds researctied shall include production; liquefac-

' tion ‘transmission, " distributior; " storage; ‘and use. “‘Particular

‘attention shiall be’given to developing an'uiderstanding’ and

S 32418
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_‘VI'_QS_(.)lutiQI_,l cof all pctehtia,nl»pll;chlelh_s -of introducing hydrogen

- production and.use into the marketplace. . - .. .. >

(e) The Secretary shall give priority t’c}thc's\e; producticn

.‘.:,.techhiques; that. use, reheyvehle_; ‘energy resources as: their pri-

~,.1mary eNergy SOUTCE. * " .oxof i oay poa;,

- {d) The Secretary shall for the . purpose of - performing

. hlS;:stespon,s;b}l!tles pursuant, to:this title, solicit proposals for

.and evaluate any reasonable new.or improved technology, :a

description' of which:is, s’ubmitted‘ to, the Secretary, in'writing,

wh;lch could lead-or: contnbute to. the development of hydro-

(e): Ihe;.ts'epreﬁt@rx;sl.lcll-qocduct.- evaluations, arrange for

tests and demonstrations, and: disseminate to developers in- | ;
- formation, data; and: materials necessary. to support efforts

- uildertaken ~pui'suant to this section.

DEMONSTRATIONS AND PLAN

.tions of hydrogen technology, preferably.in self-contained lo-
9, cations, so.that technical:and nontechnical parameters can be

Aevalua,ted to best determine commercial applicability of the

T X"“f'.’:‘ 2 AT R PR
Yo () Ccnc}m_'en.tlyx.\ with . activities conducted pursuant to

section 624, the Secretary shall conduct small-scale demon-

. strations, of hydrogen technology. at.self-contained sites. .
. (b) The; Secretary. shall, in-consultation. with the Secre-

. tazy .of Transportation,  the: Administrator;,of. the: National

S 324 IS

SEC 626 (a)(1) The. Secretary shall conduct demonstra-
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. sectlon (a)(l) Such. plan shall mclud 46

‘89

L

1 Aeronautrcs and Space Adrmmstratron and Hydrogen Tech-

2 mcal Advrsory Panel estabhshed under section. 628 ‘prepare

'f,3 A comprehenswa large scale hydrogen demonstratlon plan

4 with respect to demonstratlons carried out pursuant to sub-’

6. e, (12 descnptlon of. the necessary research and de- _

.,;'.‘7-‘.;4 ,.velopment act1v1t1es that must, bea completed before ini-

8w tm‘tl.on of a -largsrsqalez ;hyergen,;pr.qduct19n~1‘demqnstra- .

::,9' tlon program, K - 3’:-‘“” T IR L O

PER I PR I S SIS

10» ool p2A2)an assessment of the approprlateness "of; 2

1. .. large-scale demonstratlon nnmedrately upon acompletlon B

12 of the necessary research and development ,act1v1t1es, '
1?,’s>~3'nd e e *L 2 5‘:-;.-;5_‘}'.:23~zv?5'71. f:;:"’?--‘f":‘}" YL

14 .. - 5 (8): an,, 1mp1ementat10n schedule w1th assoclated"

15 / budget and ~program, ‘,management resource requlre-
18, .. ments,,[ , .
17 _‘,,:3 COORDINATION AND CONSULTATION LA o
18 SEC 627 (a) The, Secretary shall. have overall manage-

19 ment respons1b111ty for: carrymg out the program under this

20, t1tle :'In ca,;,. N';_‘_g out. such ‘program;’ ‘the: uSecretary, conslstent

21.. Wlth such overall managemen respons1b111ty— o

22 (1) shall use- the expertlse of the Natronal Aero-
23 nautics’ and, Space Admmlstratlon and the Department f""
24, of Transportatlon and e e

25 Lngnd2),, may use: - the., expertlse (of; any fother Federal-,, }

26... - agency in- accordance w1th subsectlon () m carrymg

ER

§ 324 18 S R N
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18 his authorities pursuant to° th1s t1t1e

90

" otit any Hetivities unider”this title, ‘to the extent that the

R fSécrétary ""dete‘rm' "in es- that any f ‘such';"agency “has' .capa-
“bilities’ Whlch would allow' stich- ag‘e'néy’ ‘to contribute to
i tthe: purpose of this- t1t1e

~ (b) The Secretary may, in accordance vnth subsectlon

{a); obtam ~-the ass1stance of” any-department agency or in-
' strumentahty of the executlve branch of the Federal Govern-

“ment iipon- ertten request on i relmbursable bas1s or other-d

wise and with the consent of such department agency, or

f'mstrumentahty Each such ‘request’ shall 1dent1fy the assist-
“ anige the- Secretary deems necessary -to carry out any duty

under thig title, 5 = "-"1 L s

(c) The Secretary shall consult with- the Adm1mstrator

* of the - National" Aeronauncs and Space Adm1mstrat10n the

'?"Admlmstrator of -the Enwronmental Protectlon Agency, the

Secretary of Transportatlon and the Hydrogen ‘Technical

Adv1sory ‘Patiel estabhshed under sectlon 628 in carrymg out

v

* . TECHNICAL PANEL

'SE6:628; (a) There:i hereby established a. technical
panel of the Energy Research Adv1sory Board,’ tc be ‘knowni
‘as ‘the Hydrogen Techmcal Adv1sory Panel to advise the

»’--'?S_,ecretary ‘on the program-under thiis title.: <

(b)(l) The technical panel ‘shall be- appomted by the Sec-

retary and shall*be - compnsed iof -such' representatlves from

-domestlc ‘industry,’ umvers1t1es professional sometles Gov-

S324IS
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-"'-ernment laboratorles fmanc1a1 env1ronmenta1 and other or-

B gamzatlons as the Secretary, 1n consultatlon w1th the Chalr-v

man of the Energy Research Adv1sory Board deems appro- '

* priate based on h1s assessment of the techmcal and quahflca---’

"~-t10ns of such representatlves Appomtments to" the teehmcal -
":panel shall ‘b’ made w1thm 90- days after the enactment of
th1s Act. The techmcal panel shall have a chalrman Who .

“'shall be elected by 'the members from among thelr number o

(2) Members of the techmcal panel ‘need fiot be members

*of the fidll Energy Research Adv1sory Board

(c) The act1v1t1es of the techmcal panel- shall- be in com-r '

v phance with any laws and: regulatlons guldmg the act1v1t1es-

187 of techmcal and° factfmdmg groups reportmg to the Energy ]

Research Adwsory Board Rt

(d) The heads ‘of the departments agenmes and mstru-v - N
mentahtles of the executlve branch of the Federal Govem-. o
- ment shall cooperate with the techmcal *panel in’ carrymg out o
“the reqmrements‘ of ‘this- sectlon and shall furnish® to the tech- ’ 4
mcal panel such mformatlon as the techmcal panel deems .

f'i-'necessary o carry out th1s sectlon SR ?? AR

= *(e) The techmcal panel shall rev1ew and+ make any nec-i
essary recommendatlons to the followmg 1tems among'
others— " | - : I
(1) the unplementatlon and conduct of the pro-'- S

gram under th1s title; and

. 832418



)
1 e (2) the- economic: technological' and environmen-
2 tal consequences of the . deployment - of hydrogen .pro-
3

e ductlonI and use. systems tf'-". Y -,{,._.f- Ty

: R

4 (f) The techmcal ipanel shall prepare and submlt annu-

D allytto: :the Energy»Research Advisory Boardaa written report

AF of its. fmdmgs and recommendatlons with regard: to. the pro-'

& 1gram under this title. The report shall mclude— LA

8 i (1) . summary of ;the technical -panel’s: activities

for the precedmg year;. . . ula s i ‘;;‘;_; ¢
.10 ) . (2) an. assessment and.- evaluatlon .of ithe- status of
11 + -$he program; and
12;4;; oo @) ‘c,omments‘z_ on and reeommendatfons .f,(')r‘ im-
13 ‘provements in the; comprehenswe 5-year, program man-

4 agement plan requIred under. section. 624:

.1-5‘ g (@) After cons1derat10n of the. techmcal panel report and

' 16.. WIthIn 30. days after fits recelpt the Energy Research Ad—
17.. v1sory Board Sshall submlt the: report together with any com:

18. rments WhIch the: Board deems appropnate .to the Secretary.

| 19 (h) The Secretary shall. prov1de such staff funds, . and\

20 other support as- may be necessary to.enable the:technical

21 Upanel t0 carry, out, the functlons descnbed in, this: sectlon

22H T g,; DEFINITIONS
93 SEC. 629 As usedm thIs title— R
24 * (a) the term ‘Secretary eans the Secretary of

R

P

25 Energy, and . AT

832418
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' . AUTHORIZATION OF APPROPRIATIONS

SEC 630 There is hereby authorlzed to be approprlated, :

D N T T I g T :
Acts)_ ARSI SV A :‘-x,"_v’s‘-'. I PR LA . S
f E , . . - . ~ -

: (a) $10 000 000 for the- flscal year begmmng Oc-

L

tober 11091y e e e dwe o
| 10 - (b) $15 OOO OOO for ‘the - flscal year begmmng‘_-.» |

1 October 1, 199}" Do
l 12 (c) $20; OOO OOO for the ﬁsoal year begmmng Oc-

o B 4w me v w

18 tober 1 1993 o |
14 (d) $25 000 000 for the flscal year begnunng
15 "'f"‘October 1, 1994 ' 2
16 i (e) $30 000 OOO for the f1sca1 year begmnmg Oc-'-_

4.

170 -tober 1 1995 "
18 . HYDROGEN-FUELED AIRCRAFT RESEARCH AND .
19 g e DEVELOPMENT

20 - SEc 631. FINDINGSANDPURPOSE —(a) The Congress .

13

to carry “out the purpose of th1s t1tle (m addltlon to any o

amounts made avallable for such purpose pursuant to other o

:22 ,,:ZQ_'?'?" i (1) long-term future decreases in, petroleum-based%(g .

. 23 "_ fuel avallablhty Wlll senously 1mpa1r the operatlon of :
o4 L the World’s air transport ﬂeets, el

v
PO T A Ty s PR
o ETER g
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.- (2) hydrogen appears to.be an attractive alterna-

< tive to petrole‘um‘ in the long-term to fireli}:oommercial

alrcraft

(8). it is therefore in.the national interest. to accel-

. .erate: efforts to develop a domestic, hydrogen-fueled su-

. personic; and, subsomc aireraft; capablhty, and

(4) the use of 11qu1d hydrogen as a commerclal air

s qany transport fuel has: sufficient long-term promlse to justify

a substantial -res__earch, development,,de_mon,sti‘atmn pro-

. lzillld.égram,.- , ;. S
.~'(b) The purpose of th1s title is to—- Lo

- (1) diréct the Adrmmstra,tor of. the Natlonal Aero-

- nautics and Space Admnnstratlon -to prepare and im-
> plement a comprehensive - 5-year plan and program for

. the conduct of research development and - demonstra—

.-‘»,».>;1j,-1,on_--=:act1v1t1es,, lea,dl,rrg;..,to ‘the realization of a domestic

S

1\
O

25

'hydrogeh-fueled airore;ft capability, Wlthm -the shortest

time -practicable: - & . .- '

(2) establish. as:a goal. broad multinational partici-

A PatiOh'iIl the progreirh;i;and e

(3) provide a;_'.besis for public,.industry,. and. certi-

w0 fying agehcy . a,ccep’lsaﬂoe‘ of hydrogen-fueled aircraft ‘as

“o:"«a.mode of 'commercial-air transport. - -

COMPREHENSIVE MANAGEMENT- PLAN

SEcC. 632 (a) The :Administrator shall prepare a com-

26 prehenswe 5-year program management plan. for research,

| 832418
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- 95
development and demons'tration'" activities conslstent with the.‘
prov1s1ons of sectlons 633, 634 and 635 In the. prcparat1on :
of such plan the Admm1strator shall consult W1th the Secre-~
tary of Energy, the Secretary of Transportatmn and the |
heads of such other Federal agencles and such pubhc and

pr1vate orgamzatmns as, he deems appropnate Such plan k.

.shall’ be structured to pernnt the reahzatlon of a domest1c S

hydrogen-fueled alrcraft capab1l1ty Wlthm the shortest tlme

pracucable o ‘ A .

A

aaaaa

5-year program management plan to the Comm1ttee om, Scl- '

Aence, Space, and: Technology of ‘the House of Representa- o
- tives and the' Comm1ttees on:, Gommerce,g Sclence and Trans-
portat1on and Energy and Natural Resources of the Senate", S

Wlthm 6 months after the date of the enactment of thlst Act o

. The. plan shall mclude, sbut not necessanly be lnmted to—_ '
(1) the research and development pnont1es and“_,- f

goals to be achJeved by the program ey e e o 5

' 'and act1v1t1es mcludmg program respons1b111t1es of in- 1“ |

: __i 'd1v1dual agenc1es and’ md1v1dual mstltutlonalw elements L"f :

’.mcal mﬂcstones to: be ach1eved toward speclflc goals o

) :»:;-'»,durmg each flscal yearf for all ma]or act1v1t1es andl :

pro_]ects e e Tl et e i

S 824 18

(2). the; program elements management structure o

. A8), the programwstrateglesmcludmg detaﬂed-tech-_ RN
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1‘1:’;>annual budget. to the Congress for éach year “after the year in
‘, 12

5
4
15"
16 'necessa,ry to revise the plan as-well as: comments on and

"

18

19"
20
917
22"
93
2

25

26

96

(4) the eStlma,ted ‘costs of md1v1dual ‘program

g
,’7:

"
9

1tems mcludmg current as well as proposed flmdmg

‘..|

levels for each of the 5 years of the pla,n for-esich of
“ the" partlolpatmg agenGies; * ¢+ S
* - (5) a description of the methodology of "coordina-

" - tion ‘and: technology transfer; and * =+ "

45 (6) the proposéd participation by industry and aca-

‘demia ‘in the platining and itiplémentation for the pro-
gam | |

'(c)'ﬂ""Concurren'tly - the " subiission ‘of ‘the President’s

whlch the comprehens1ve 5-year plan is 1n1t1a11y transrmtted _

Congress a detailed descnptlon of the current: comprehens1ve

plan, setting forth appropriate” modifications ‘which ‘may be

‘.recommendatlons for nnprovements in ‘the* comprehens1ve
vprogram management"plan made *by"the H‘ydro'gen-Fueled
’AJrcraft Adv1sory Commlttee established under section 637

noe P RESEARCH AND DEVELOPMENT

SEG 633 (a)’ The Administrator ‘shall estabhsh Wlthan A

7the ‘Naitionsl Aeronautlcs and - ‘Space” Adrmmstratlon a re-

search and development program oons1stent W1th the compre-
hens1ve 5-year program management plan- under section 632
to ensure the development of a domestic hydrogen—fueled air-

craft _capability wn:hm the shortest t1me practlcable

S 324 18
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*(b) The: Adrmmstrator shallﬂlmtlate research (U2 acceler- :

ate emstmg research in -areas: Wh1ch may: contnbute o the

development of ar hydrogen-fueled alrcraft capablhty

ey T conductmg the? Lprogram pursuant to 'this sectlon
the Adrmmstrator shall: encourage the estabhshment of do-

.. mestie: 'mdustrlal 'capab111t1es= to:supply h‘ydrogen—fueled a1r-v
S eraft: systems or subsystems to the ‘commercial’ marketplace
(d) The Adrmmstrator shall for the purpose of perform-
suing his: respons1b111t1es pursuant to’ th1s Act $olicit proposals
10/ for and evaluste any reasonable New: of : mlproved technology,

11 a descnptlonnof which' couldsfleadfor‘ contnbute--to'the devel- .

12 - opment of: hydrogen—fueled a1rcraft technology Ly

13 -, | (e) The: Adrmmstrator shall conduct evaluatlons arrange'

- 14 for tests and demonstratlons and dlssemmate ‘to-“developers

‘ 15 mformatlon Ddata rand materlalsmecessary to: ‘Support efforts

16+ ~undertaken’ pursuant to’this: sect1on FRURERS R SO LRI
17 FLIGHT DEMONSTRATION
18 - &7 “8EC. 634: (a) Corourrent with the actii'ritie’s “c’arried out

19+ pursuant to section 633; the Adrmmstrator shall in consulta— B
20 .: tion “with: the: Secretary of. Transportatlon the Secretary of -

‘ 2% Energy, and the Hydrogen—Fueled Alrcraft Adv1sory Com- .

22 rmttee estabhshed under* sectlon 637, prepare a, comprehen— »

i

28 “'sive flight: demonstratlon plan, the_:- 1mplementat10mof ‘which

94 “shall ‘provide ‘confirmation ‘of 'ther:technical“?feasihility;f?eco-

25 nomic’ viability, and safety of liquid hydrogen as a-fuel for

S 324.ISR 2 —-- 7



P
e

. 98

-1 commerclal transport alrcraft ~The comprehensrve flight plan

shall mclude—,__-' BTN BTSN

(1) description: of .the necessary research and dé-

-velopment .acti_vit_ies;that mus} be completed béfore ini-

,;-'tiati(tnxjof:-a;‘ﬂig'ht».-_demo_nstra,tion program; -, ». i . -

. (2)-the selection ‘of-a :domestic_site where demon-

~ivj.. 7 stration-activities can lead: to -early: commercialization

- of the:concept;

' (8) an._ a's,s‘essmentx.of a preliminary ‘fl-_igh't demon-

C o stration- to- oceur- concurrently -with. the -later. states ‘of

research and development act1v1t1es, and . ...

4): -an implementation.. schedule -with associated

- budget- and . program;:inanagement ‘Tesource require-

. ments. - i . | | L

; - (b) Tlle; AdmjnistratiOn- shall ftransmit?:such__ c_o_mpre‘hén:: |
s1ve ﬂ1ght demonstration plan to ‘the Congress within 2 years

after the date of the enactment of this. Act

HYDROGEN PRODUCTION AND GROUND- FACILITIES

SEC 635. (a) The Administrator, in consultat10n with

.the. Secretary of- Transportatlon and the Secretary: of Energy,
iu};:shall*;deﬁne the :systems, -subsystems, or components associat-
‘ed. with the production, t’ransp,ortation,,s_tcrage; and handling

. of l‘_:.liquid- -l1;ydrogen,-\that tar,e'. specifically required for: and

. §32418 o Pooena
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(b) The Administrator shall structure the research and

development program pursuant to section 633 to allow the
development of the systems, subsystems, or components de-
fined pursuant to subsection (a) of this section.

(c) The research and development program for hydrogen
production, transportation, and storage systems, subsystems,
and components which are suitable for inclusion as part of
fully integrated hydrogen-fueled aircraft system, but which
are not being specifically developed for such application shall
be the responsibility of the Secretary of Energy. Such activi-
ties shall be included as part of the program established pur-
suant to title I of this Act, and shall be so conducted as to
ensure compliance with hydrogen-fueled aircraft system con-

straints.

COORDINATION AND CONSULTATION
SeEc. 636. (a) The Administrator shall have overall
management responsibility for carrying out the program
under this title. In carrying out such program, the Adminis-
trator, consistent with such overall management responsi-
bility—

(1) shall utilize the expertise of the Departments
of Transportation and Energy to the extent deemed
appropriate by the Administrator, and

(2) may utilize the expertise of any other Federal
agency in accordance with subsection (b) in carrying

out any activities under this title, to the extent that the

S 324 IS



100

dos, Adnﬁrﬁstrator'.detei?mine's that: any ‘sich ggency has ca-
9 . pabilities .;v'vh‘ich; yv()uldt allow such =._}agency'r:~to;:contr‘ibu,t‘e
8.t to the: purpose of this: t1t1e
.4 o (b) The: Ademstrator may,:in accordance W1th subsec-‘ ‘. -
y 5’g§ition Aa);i obtam.:-.the ;assistance of.any. departme,nt,' agency, or
.6 instrumentality:;of the executive. abr.anch_of,-,-‘the;_eFederal,-:Goy-
I & 'emment - upon - written: re‘quest' 5 on::a 'reimbursable:' basis or
i8...otherwise and with the consent« of :such department agency,‘
.19 or: Lmstrumentahty Each :such request shall 1dent1fy the as-
10 s1stance the Admmlstrator déems necessary: to, ‘CAITY: out any
_ 11 duty under th1s title. o i \ SR
‘ 1-2 s (c) The Adm1mstrator shall consult W1th the Secretary ‘A
13.of Energy;: the. Adnnmstrator of the: Envn'onmental Protec:
14 tion Agency, the Secretary of Transportatron, and the Hy-
15 drogen;Fueledf A1rcraft1 “Advisory. ~Committee established
16 “uinder’section 207 in carrying out his authorities pursuant 'to
17th1st1t1e , R e |

18- L . ADVISORY COMMITTEE

©19..-... SEc. 637 (2) There is hereby estabhshed a Hydrogen

20 Fueled Aircraft Adv1sory Committee, whlch shall -advise the
21 Administrator: on:the ; program under th1s title."

99 . (b). The: commlttee shall be appointed by:the Admmlstra- -

_23 ‘tor and ‘shall :be. composed of «at least seyen 'members from'

4 rindustrial,. academlc fmanclal env1ronmental and legal orga—'

25-. mzatlons :and such. other ent1t1es as-the- Admnnstrator deems . ,. |

26 appropnate Appomtments to. the commlttee shall be made

S 824 IS
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11?hnotw1thstand1ng subsectlons (e) and (f) +oftsect10n 10 of Pubhc

101

1 w1thm 90 days»ef- ) -.the;enactment of tlnstct The comm1t- :

2 tee shall have 2 chalrman Who shall be elected by the mem-

; 5 mentahtles ’ofmthe executlve branch of «the Federal Govem—

";,6’;nr'nent&~shall: ooperategvntht{thex,comrmttee ,m carrymg out the o

v,_ﬂ,'.-7aegrequ1rements of tlns' seetlon and sshall furmsh to ithe: commlt-

- 8 tee such mforma,tlon Las the commlttee deems necessary to

.9 carry out thls seetron"’ T

10 - (d) The’ eomrmttee shall %meet ati least 4 tnnes annuallyﬂ B

iiLaw. 92_463 o 982 ~;<: v b

: 13 _ | (e) The comnnttee shall review and make* anyrneeessary'

. .,14*1 reconnnendatlons ‘on the followmg items, among others— =3

15 : - T (1) the nnplementatlon and conduct of the pro-

1804 “‘,alw consequences of developmg 8 \hydrogen-fueled an'-v
| 19 | craft capabﬂlty S . adaen i
20 ~ (f) The comm1ttee* shall prepare and submlt annually to’ :

the A‘d‘mlmstratoria ertten report ofits": fmdmgs and recom-

ﬁ 22 mendatlons LWlf,h regard t6: theﬁ progra,m under t}ns tltle. The S

- 23 report shall mclude— I ‘ o R

25 - precedmg year

24*5 A (1) a summary of the commlttee s act1v1t1es for. the '

Towmayt ek e
ts( ’g CEowpelar AL

ssedIsi- . S B C gpae B
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. (2)an’ assessment and’evaluatlon ‘of the status of =

fthe program; and TR At

(8) comments on-and: recommendatlons for im-

i provements in‘the’ ‘comprehensive 5-year program man-
- agement plan-required: under section 632 |

i (g) TFhe - Admini strator“shall"fprovide‘fsuch»st'aff’:-‘fUnds

7+and other: support as may ‘be. necessary to enable the ‘commit--

8

9
10 =
11 .
12

18 e

14

15‘?‘-: i“»":.;

16

18.
19
20 .
21, -

23

25

tee to carry outthe: funotlons described:in: th1s sectlon

. DEFINITIONS R RS I SR OE SE U e I

SBE: :638;’:AS fusedl'in,_thi'sv:title?—?-._ SRR

. +(a)-the: :te@?.;-‘%Admiﬁistratof’f -means: the Admlms-

- trator of the -Natio’rial Aeronautics and iSpace :Adminis-

tra,tion; '." L '2.:-‘.4 L‘l ‘h_v, v b‘;‘l‘\'.-2 _J“ 1 " "_. . ;ﬁ'.’; ;,‘_"‘:

<+ +(b). the term_capability” means. proven technical
ability; and " .. | |
(c) the term “certifying agency’* means any Gov-.-

<‘ernment enti't—y;..;vritha;_,-direet;:,responsibility for assuring'

,".-public.-safety . in+'the. operation - of :the air- transport:

system.

o i, AUTHORIZATION OF, APPROPRIATIONS.

. :SEG., 639—-“'AUTHOBIZA-TIONS ~—There.is hereby authOr-j
1zed to be. appropnated to: carry out, the purpose -of . this: .~

title— ' SRR SC t-d:'&‘e' R

(1) $10,000, 000 for the fiscal year begmnmg Oc-:

. tOber 1 1991 L ", A

S 324 IS
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100,
"

12
13

14

'1.5

1=:6£_
1
1_8:,:;.;

21
' 92+
a3

7 aof.'fauth"ority?:for,.ia;ppropriatti;ons.-'.vforj--f's‘_ucli: programs; and

' 103 P

(2) $15 000,000 for the xﬁseal year begmnmg Oc- :
o -»tober 1 1992 ~ s fiea |
-8y $20 000 000 for the ﬁscal “yéar begmnmg o

October L, 1993 * IR :‘-j*fi:.:';::’%"’: .

(4) $25 000 000. for the ﬁsoal year begmmng Oce-

tober 1, 1994 and .-

i) $30,000,000° for the flscal year” begmmng L

October 1, 1995 ous
TITLE V]I—ADVAN CED CIVILIAN REACTOR
it 3 5 ¢ PROGRAMS

SEC 701 FINDINGS AND PURPOSES —Congress* fmds
that— SRS ’ S nin ;31. SRt

. v (a)ithe: use of energy generated from! nuclear ﬁs- ‘

_' s1on could potentmlly supplant economlcally the burn-

ing of fossﬂ fuels and thereby contrlbute substantlally U

f‘_!‘to reducmg the rate “and:: :scope:’ of global chmate )

change- o '7‘f;.-’-,.fzzr:ar:;aj': ‘ T

i ex1stence on: the. date of the: enactment of th1s title
20: :'.'_é:‘t‘::-.‘fi’ for: research;: development and demonstratlon of tech=
| nologles for the generatlon of commerclal electnc' :
"ff*:-“u’:pow,:erf-from nueleanhssron. N otmthstandlng any.other

provision of law, this titlé shall be.ithe ‘exclusive source

S 324 IS _ . . . -) o G i
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R R T (c),-_:;f.plt__.;pu;npo'sfes;. of ~.t1j1-i‘s<5“secti0n; programs for re-
search, dev‘elop_ment,v and demonstration of.technologies
8l oo for; the ’genérati.lo_l‘l- of cémiﬁefciel»ﬁ,.eleqtfic power from

nuclear fission include programs:iof the;Secretary desig-

ning on October 1, 1988, .as Advanced::Reactor Re-

1

2

3

4

5% yicinted <in, appropriations acts for) the, fiscal year begin-
. . )
T seanch and. Development,:Advanced Nuclear. Systems,

. S ST S

-

Facilities, and Program Direction:: ; +uiii e

9 1<y 88071702 (RESEARGH; ' DEVELOPMENT, :AND DEMON-

10 STRATION PROGRAM,%@):THE{ Secretary _shall carry out ;‘a
11+ ifeompléeheilsii{e:fprognamzofi_r:ese\aineh and ‘development of tech:
12"' n010gies_ for the generation of comﬁercial electric power from
13: _‘ nuclear fissionithat to.the maxunum -extent:practicable—

14550 ki 7i15(1);permit modular design;. f goblnen e

15w s -,(2)=_;e;ihibi1; passive é:»a.fety‘;lm‘.% HER IR n e
16,50 i« ic: (3 are. adaptable to: ,staxidardi,zeds‘cjen:étru'ction and
Ry | ‘licelvlSi‘ﬁ’g; . | _ |
184 t5.1(4), are .cost-efféétive in -eompari‘selia to alternative
195 i : sources;: ‘of; 'electriéity - of ; eomparable;':saQVaﬂability, relia
200 ; ablhty, and- 1mpact ongthe:rate; and .scope: of .global cli:
21vesin mage: change, \dte g, « '5.‘;1-
22us sy (5)imiinimize the. volume of . nuclear: waste pro-
28 .« duced and the cost:of, nuclear waste -disposal; -

24 (6) .prevént ;diversions::of - radmactlve matenal for

25 use in nuclear Weapons; and

88418 - - . ‘
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1.
2
r ',3‘ SEC 703 APPROPRIATIONS —(a) There is, authonzed _
4
5

2. 5

«‘195
'..} s10nmg . - - s i s
to be approprlated to, carry out the purposes of th1s t1tle for’
, '_'the fiscal year: begmnmg on Qctober; 1, 1991 _not-more,than
6 $100,000,000; for the fiscal year begmmng October: 1, 1-992
e not more,. than $2OO 000, OOO and for,rthe f1sca1 year begm-

8. nmg,,October 1; 1993 not,more than:$200,000, 000. -

9  SEc. 704. ReporTs.—The Secretary shall.- ubm1t to
105%;J3he,4.00ngress-. ;by.s'.-Octoberu—l, . 1991 ;an,d,;every year thereafter,‘ ~
11 : a comprehensive report: on: [progress; made, toward; ;the devel-

12 opment of reactor desrgns Wluch meet the cntena set out in

'_13 sectlon 702(a) :of, thls Act: The report shall rank each des1gn

1401 technology in, terms of its ab1hty 10,meet: these cntena,

15., and shall show. hOWfthe Secretary will, focus his research ef+

,'16 forts to- most expedltlously achleve the; development of a re;
17 actor deS1gn which meets these cntena In addltlon the -
18 report shall mclude the . Secretary’s : recommendatlons for

19 Whatever -steps_ he:deems .are. needed to: successfully achleve' _‘

| 20 the purposes of this title. ... 1g.: '_;{:;g Pl " . ‘ -'
21 . g __.-_-;.—;-'E;.F.;WHTITLE VI[[—FUSION I
2 s SEC 801 —(a) Wlthm 1 syear aften the date of the en-;

-- 23 actment of; th1s sectlon the Secretary shall :report to Con-'
24 -gress on the; status,of research development -and demonstra—- : :

25 tlon in technology for the productlon of electricity from both -

§ 324 IS. . ) - . ,f/‘ =
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10 s o
1175 - of mmagrietio and-irértial fusion as ‘a’source’of electric
12750
18-+ ©
14 i
15
16 "
17+
18
19
20
21 _
227 fnti
23 "
o4

_ tional collaboration.

106

magnetlc and mertlal ‘confinement fus1on mcludmg interna-

St ogv g

" (b) The ‘report under subsectlon (a)- shall present a pro-

gram: of resea,rch development and’ demonstratlon of mag-
"':netlc confiniément. and ‘inertial confmement fus1on for énergy
.tha,t would-insure by’ 2010~ "l

s (1) e demonstration’ of the ‘achievement of ignition

conditions ‘in- both- magnetic - ‘afid- inertial fusion” test
facilities; TSRS ‘,lf‘f'_v, . , : |
(2) 'a’ deriionstration of the technological feasibility
POWer' -and oL

(3) in°the event thait such feas1b111ty 18° determmed

“fii§ion’. reactor; "accomparied- by ‘cost  estimiites and
speclﬁcatlons sufficient to’ permlt ‘bids for’ construetlon
of 'the reaetor (e

- (6) The report shalFinclude— "~ - -

(i) an assessmentof ‘the 'actions Tieeded and
the funds that would bé necessaty to achieve thé

goadl'sfj of the program dhdér“;subsection (b)‘ |

et o Lingrios for ‘mtematlona‘l- ‘Gollaboration in a program-

8 324 IS

- the development of 4 des1gn of ' prototype commerclal_

-~ H(d) an assessment ‘of fuinds ‘that would be pro—‘5

e 1'v1ded by . the Umted States tnder appropriate: sce:-

1w
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6
S ;,:'f‘?’l ditional legal and budgetary authonty requlred to '
87
9

. 1;1" SEc 901 REPORT g

M Y

20 ffmented relatlve to alternatlve coal use technologlest

25 ments recelved in the fmal report

107

lena el iof s fugion reséarch; ‘development, “and demonstra-
e RSN e t10n ‘that would ach1eve such goals
L L (m) a Téview. and analys1s of: the” maJor ‘obsta

PR R ‘-cles»to' mtematlonal- collaboratmn- i such 4 pro-

v -'-', P, 4% - Tk
fhg e e gD gra,m a,nd F R - S S I EAREE

(1v) the Secretary § recommendatlons “for ad-

i 1mp1ement the preferred scenano among “those -

rL= oL

s ”cons1dered under paragraph (2)

' 10 ; ' TITLE J CO AL

'f?(a) W1th1n 9 months after the

: ‘412 date of the enactment “of th1s t1tle the Secretary shall provrde ‘~
\'13?- Congress mth a' comprehens1ve report rev1ewmg the cleanA
4 14 coal technologles to be developed in- prOJects ‘that’ have re-
15 " celved* Federal funds under the Department of Energy 'S
16 Clean Coal Technology Program Th1s report shall analyze- ‘
17 each such pro;ect to determme the change n’ the productlon“
18 of: 002 that is likelyto result from the: pr0]ect specmcally and‘ |
/ 19 AR total were: the! technology bemg developed Wldely 1mple-~

Sl

_ f2f1r-""f:‘.=f X (b) Before subnnttmg the report under subsectlon (a)‘j -
927 the Secretary shall make a draft Teport avallable to the pubhcf
‘98 “and prov1de an opportumty for comment on such draft ‘report“': -

24 s‘“The Secretary shall prov1de appropnate responses to com-"' '

P r_ N . T
TR s IR S & ¢ ST N -
e 0 c.«“-x»é.. ..
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23, ,at the molecular level ; .,;;._;;},.,; ot st vy B DG

A =.;, -;(‘c)- %T.he: Secretary-:-Sha]l- ‘include inmt'he;: 'report his- re‘com- iy
2 mendatlons as to the most prom1s1ng clean 1coal technologles )
3 that :also would reduce the :production:: of COz ' per umt of'
4. energy dehvered relatlve to alternatlve coal use technolog1es '

5 ~ Smo.902. PROGRAM —(a) The Secretary shall establish .

;_6 and carry out a, ,program .of - research development and dem--_-

q_..7 onstratlon of techmques for recovery and:; d1sposa1 of COq

8 from automoblles trucks and buses,«\‘electnc ut111ty power
9. 0perat1ons and mdustnallmanufacturmg processes IS

10 () Wlthm 6 months wafter the’*date of the enactment of

1%, this: sect10n the: Secretary shall submrt*a report 1o~ Congress

12 on h1s plans to- 1mplement subsectlont «a). eSuch report lshall |

" A_13 mclude .the | Secretarys recommendatmns of pr10r1ty in- re-‘

14, search development and demonstratlon opportumt1es under

15 th1s tsectlon The& report shall .also mclude,,the Secretary s 5- -

16 y year <budget for the. program under l}ll‘lS sectlon' s(d e’ i fii

17 oihe B0, 1903, COAL STupy.—) The Secretary, through'1

18 oF; more of the Department 8: Natmnal Laboratones 'shall e§~

‘ 19 tabhshz and carry‘ \out a«comprehenswe programrmﬂ the: funda-

......

21: gram under this, sect1on shall examine; the breakup of repre-‘

: 22 sentatlve types of coal under combustlon. mto fmal products

2 (b) In, demgnmglthe program under ithis, sect10n* the Sec-': '

25 retary shall g1ve pnonty to research that swill clanfy the fun-‘--

S 324 IS . . - o ik 1';:/‘?:"




& ' \109
‘.i‘—‘-'liffdamental mechamsms for the productlon of« ox1des of sulphur :

2 and mtrogen durmg the combustlon process s with the ultl-

.....

4 "f:- trol the mtroductlon of these gases “into: the atmosphere
R T | (c) Wlthm 6 months after the date of the: enactment of .
‘, 6 th1s sectlon the Secretary shall submlt a report to Congress' :
o ’hrs plans to° nnplement subsectlon (a), mcludmg 2 5-yearv
8 budget for the program under tlns sectlon FERVRRE
~7-9' 2w SECL 904 IMPROVEDA’ EFFICIENCY —The Secretary
. 1O :shall support research that Wil i 1mprove the efflclency ‘of coal
1 1« generated electnelty and mdustnal processes W1th pnonty
| 12 g1ven to*those prOJects Wlnch have the greatest potentlal for
- 13- reducmg‘ ‘the. generation of carbon dlomde Bk |
14 fis ’SEC 905. AUTHORIZATION —There is authonzed to be E
| 15 approprlated to the Secretary for purposes ‘of th1s t1t1e not
a 16 smore than $5 000 OOO for f1scal year 1991 and not more than .

1'17 $15 000 000 for: flscal year 1992 and not :Thore than

18 $25 000 OOO for f1scal year 1993 S
) ‘1‘9; ' TITLE X—NATURAL GAS:
20 | SEo 1001 NATURAL GAs O Mass TRANSIT PRO-;l

'7:21 GRAM —(a) The Secretary shall cons1stent thh the Alterna-:
_"22 ftlve Motor Fuels Act of 1988 Pubhc Law 100 494 enter ,
23 mto cooperatlveuagreements Wlth and prov1de fmanclal as
24 s1stance under th1s sectlon to any mumcrpal county, or re-

‘ 25 gronal trans1t authorlty (heremafter authonty”) to demon— .'-'

ssls - - : L Vet
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-strate the-feasibility. of ﬂus,ing’fsnaturaln‘gas; as-a fuel .for: mass
., transit in urban areas. - . r Wit ,

(b) The program of the Secretary 10 1mp1ement the o ‘)
: agreements .under- subsectlon (2) _may- mclude .mterested jor
affected private firms willing to prov1de assmtance n cash or

- 1n, kmd for: any such demonstratlon 3 »_( P

(c) The. Secretary shall not: enter. into.. any agreement '

under subsectlon (a) with:- any. mumclpal county or- rcglonal

- transit authorlty unless such; govemment body agrees to pro- .

.vide -at least 25, percent of the costs .of ‘such- demonstratlon '

(d) An authorlty may. petltlon the Secretary for pnonty'

An; allocatmg fmanclal ass1stance under this sectlon A

. (e) The Secretary, at h1s dlscretlon may grant such pri-

onty under. this sectlon to any authorlty that -demonstrates '

; that the use : of natural gas as a. transportatlon fuel would
':'»_have a significant. effect on the ab111ty of an air quahty reglon :

o to .comply with apphcable regulatlons govermng air quahty |

® Wlthm 6 months after the- date of the. enactment of
this sectlon the Secretary shall report -to Congress on his
- -plans to unplement th1s sectlon ,ﬂ}" R SRS

. (2) There is -authorized. to; be: approprlated to. the Secre- i‘

: atar‘y ‘ot more - than-: _$30,000v,000, for .each of._,;- .__ﬁs,cal : yea’rs

1991, 1992; and 1993 for;purposes of this. section..
.. SEc. 1002REPORT—W1thm 118 months-after the date

~of ;the enactment, of this :'title_.'; the. ,-S,ecretary,“ifr_l cons,ultation

S 324 IS
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~.with :the ,Administrator: of .the Environmental a.z,Prbtection;
<.§.Agency?:-and fhe President of the. GasrResearch 'Institut‘e

shall submit to Congress a4 report on the feas1b1hty of using

l;—,natural .gas; in: gasohne and d1esel-powered vehlcles to facrh- :
. tate _-,comphan,ce ‘by: _Sll.Qh.-_V?el}lc,lC,S wri;h apphcable ern;sslons

. requirements for such vehicles. ... .. .

. .SBC:1008. NATURAL. GAS USE IN. FLEETS.~—(a) The -

‘Secretary; consistent with the: Alternative Motor Fuels. Act of

- 1988, . and after consultation with the president -of. the Gas

Research- Institute, shall establish and carry out a;program,

~and; prov1de fmanmal assistance; to encourage the develop-

ment and. commermahzatlon of ‘natural gas. use in passenger

b-ﬂeets, I;ght duty trucks, and .heavy duty trucks by-providing

for the purchase and: constructibn of—-aliternative fuel;yehicles .
and assomated refuehng equlpment

(b) Both Federal and pnvate fleets may be ehglble for |

. pnvate assmtance under th1s sectlon A pubhc or prlvate op- |
.uerator of a fleet may petltlon the Secretary for prlonty in

g allocatmg fmanmal assmtance under this sectlon

_(c) The. Secretary, at his dlscretlon may grant. such’ pr1-

onty.to. ,thqse fleets Where-;-t_}le use.of natural gas ,a_s/a,‘ t_rans:—

'portat‘ion fuel Would have a significant effect on the» abﬂity-of

an-air quality reglon to comply with . .applicable regulatlons

govermng -air quahty

S 324 IS
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;'jf991;‘, 1992: and 1998, for purpfjéééf'bf'thié' section: ‘v

_ o112
(d) To faelhtate the use’ of natural gas fueled vehicles,
the existing’ Federal vehicle antl-tampermg regulatlons sha,ll
b amended by addmg the: followmg

“The eonversmn of 8 vehicle from gasohne ‘only to natu-

‘Tal gas-or natural ‘gas 4nd gasolme ‘shall not be eons1dered a
- violation of any antl-tampenng prowsmns “of 'thie Federal law
‘and- unplementmg regulations’ ‘prov1ded that' the" eonversmn
" Goriplies with - émissions’ standards: which shiall ‘be issued by

‘the- EPA- admiristrator- not later:than October-31,1989.%.

"i(e) Thereis auithorized:to’besappropriatéd to'the Secre-

: ftary fiot mdfe“ith'an‘"$30,000;000 jfor éach “of fiscal-‘years

o

* “SgC. 1004. TRAINING PRoGEAM.—(3) The Secretary

shall ‘establish: and- cairry”out ‘4 training program for techui:

cians who are responsible for vehicle installations of equip-
ment that converts gasolin’e'"of'idiés"él"—fueledf"vehicles to the

capabﬂlty to Furi on natural gas alone or on’ natural gas and

'elther diesel or gasolme Such trammg program shall’ prov1de

these techmelans with instruction on: the cortect: mstallatlon

:'proeedures and techmques, adherenee t0 spemﬁea,tlpns, vehi-

cle” opera;firfg"fproeedures'; and “other approptiate mechanical

- Goncerns applicable to these vehicle conveérsions.: " -

++(b) The Sécretary, at"his diSéretieii--' shafll' enter -into co-
operatlve agreements w1th and prov1de fmanclal ass1stance

under this section, to appropnate parties to prov1de trammg

S 324 1S
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programs that will ensure the proper opération and perform-

anee of conversion equipmeiit. 7 .
'(c) There is authorized to bé appropriatedito the Secre-

tary, -consistent with- the - Alternative ‘Motor  Fuels -Act of

1988, and- after consultation’ with the president of the Gas

Research Institute; not more than $5,000,000 for esch of the
fiscal years 1991, 1992, and 1993 for purposes of this sec-

tion. -

SEC: 1005. VEHICLE RESEARCH, DEVELOPMENT, .

AND DEMONSTRATION - PROGRAM.=—(a) The “Secretary, in

-~ consultation with the president of the ‘Gas Reésearch Insti-

tute; shall establish and catry out a' program of résearch,

development; and demonstration ‘on techniques related to im-

proving natural gas'vehicle technology including; but not lim-

- ited to, the following areas——

(1) gaseous fuel injection; -
(2) earburetion;
(3) manifolding;
- (4) combustion; - -
 (5) power optimization;
* (6) emissioxis control;’
(7) novel gas compression. éoﬂdepfs;--- -
.(8) advanced storage systems; and

(9) advanced :gaseous- fueling technologies.

S 324 ISR 2 --- 8
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. +(b) The Secretary, cons1stent with. the Altematlve Motor

Fuels Act of 1988, a.fter consultatlon w1th the president. of

..3...the; Gas' Research Instltute, shall enter, into - cooperative

10

13

14.

15
16
17
18
19

20
21
o
- 23

24
25

7, nology.

: _;1»';agreements w1th and prov1de financial assistance, under this

1.
2
3
4
: 5
6
1
8
9

section, to. the Gas Res,earcll_rﬂ ~I;nst1tute to ;perform».- the re-

.k ’{;_;{segtrch and. development, to improve natural gas vehicle tech-

(c) There is authorized to be appropnated to the Secre-

9., tary. not more. than- $10,000,000. for each- of the fiscal years
..‘1991 1992 and 1993 for purposes of this section. . -
11 7 -

SEC.. 1006. NATURAL Gas REcOVERY, RESEARCH,

‘DEVELOPMENT AND DEMONSTRATION PROGRAM —(a) The

. Secretary, in cconsultation :with the preS1dent of the Gas Re-

search Instl_tute, shall, expand and contmue 8 program ,of re-
search, development and demonstration on techniques to in-
crease the avaﬂablhty of natural gas from—

(1) intensive. r,ecovery of natural gas in place in
discovered TeServoirs or formations; _and, '

) »more ec'onomic Hrecover.y- +of . -unconventional
natural gas, includ_jng- gas. from tight sands, eastern
shales- gas frorn less,.--perrneable' formations, coel-bed
: methane-?_ and g_eopre’ssure,d Teservoirs., *

) (b) The 'Secretary{;_sha,lvl‘_seekfto_,enter into joint research
and .deveiopment-ventnres,,\ rv_ith_-lpersons eng._a,ged in the pro-

duction, transportation or major use of natural gas to imple-

S 324 IS
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ment the program under subsectlon (a) For purposes of this
sectlon 2 ‘“]omt research and development venture means; a
Jomt research and development venture under:- the Natlonal
Cooperatlve Research Act of- 1984 )

(c)-There:is. authonzed to be appropnated to. the. Secre- '
tary.: not more than $25 000 000.for: each -of the flscal years
1991 1992 -and” 1993 for purposes of th1s sectlon ,,
SEC 1007 ENGINE RESEARCH; DEVELOPMEN'r ‘AND

DEMONSTRATION PROGRAM —(a) The Secretary, in consul—

tation.with the :.Presrdent of. ,the ,(ias_Research; :_IIlStlt]lt&,_-- shall

_ estal)_l,islr,;and\. .carry:..out.\ a programe~of- research; ,developmen‘t-,

and demonstration"'On Jhigh. efﬁclency heatll.englnes including,
“but, not limited. to, advanced gas: turbme cycles for hlgh effi-
clency electnc poyer generatlon such as—

(1) advanced combmed cycle turbmes ,' .

(2) steam-m]ected gas turbmes (STIG) and; ..
“(3_)_;4' mtercooled steam-mJected gas turbmes
CASTIGY e
(b) The Secretary, after consultation, w1th the preS1dent
of ‘the- Gas Research Inst1tute shall enter mto cooperat1ve
agreements W1th -and; prov1de fmanclal assistance, . under this
sectlon o appropnate part1es mcludmg, but not. hmlted to
the Gas Research Instltute to construct and demonstrate the

r

h1gh efhc1ency heat engines.

S32418
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s T “(c) There fs-sithorized to be' appr“oﬁri‘ated to:thé Secre-
-+ 274ary not ‘more than $25 000; 000 for- each of the fiscal years
8 1991 1992 and: 1993 for purposes of this section. : '

4‘ ~ SEc. 1008 The Secretary, after consultatlon with the

) +president of the:Gas Research Instltute,--shall=—*estabhsh prior- . |

-6 -ities for résearch; development; and demonstration programs,

7 and transmitsa list ‘of ‘priorities” to thie iS’énate’f ‘Committée on

“8 Energy and Natural Resourdes ‘and the House Commlttee on

. 9 Energy and Commerce for gmdance in‘is ise- of' research
‘ IO- »-development andhdemonstratlon~'f1mds “The’ Secretary ‘shall

12° tothe aforementloned Congressmnal--Comrmttees

13“ . TITLE XI—NATURAL RESOURCE POLICY

“ 14 | Subtrtle A~~Geheral . R R

i5 - SECs1101. ECOLOGICAL AND ‘ENVIRONMENTAL RE-

. 16 SOURCE STUDY.—(a) The Secretary of the’ Interlor -shall

17 “conduct” a study® of ‘1the?‘~‘ecologlca1"f and eimronmental re-

' 18 sources that would be affected by a global:climate change: |

19 ’;"Thé'study' should- iniclude: ‘ef:fe'cts mwﬂdhfe hahitat'preserva;

20" ‘tior; coaltil protectlon mland rivers afid lakes 1rr1gat10n and

21" reclamatron ground Water protectlon and nat1ona1 wildlife '_

22 refuges andparks; nat10na1 forests and “othér Federal lands

9854 “(b) The' study should—-' o

S 324 IS
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. i:iiA1) include. specific- regional climatic and resource

...+* . bageéinformation’ useful-in:anticipatory and:mitigatory

; .-.'planniflg;:, ST T L S P
(2) identify: actions that, if taken,.could help miti-

.t gate the-effeets of global -climate change; -and

e (3): evaluate the .cost-effectiveness, including em__{i-

. - - ronmental externalities of possible-action. . ...

(c) The Secretary of the Interior. §ha11 congider the rela-

- tive'.impact .on global warming..of-all- mineral leasing pro-
gra’ms S BRI L et ?’* ’

-+~ (d): The Secretary-of the Interior.and-the Secretary of

Agriculture:shall . bonAsider ~the: relative ,impact -on global

. warming: of all Federal-forest land management: programs;
: ‘in‘cluding'tilmber-sale‘s agd;r.eforésta{pi_on,- FRR T R 1 S
1. ~-SEC.’1102.. NATIONAL FORESTATION-INITIATIVE.=+

i IThe Secretary of Agriéulture;.in cooperation.with the; Secre;

-tary- of ‘Interior, .shall: report -to -the-President..and: the Con-

-gress ‘on:the- feasibility. of a.national: forestation . inifiative:

_:Suchreport-shall include— . s.7: rove 2 0% ponthine
;¥ s : (a) an inventory -of ;public;. State;;:and -private for-

el mestedlands, ’4 "": fonry rar e faan

« o4 5 i(b) an-evaluation ofthe: status, of timber:harvest-
ing on those lands, including the extent to. which: those

lands are being reforestated;

S 324 IS
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i (6) an asSessment ‘of the extent ‘to i.yvhich Federal, .

: "*»‘Sta‘te and pﬁiratér- lands can befreforestéd»5and afforest-

_ed mcludmg lands not, necessanly suitable for tlmber

P

"(d)-an evaluatlon-'of (1) the potential of a national

-:f-‘forés_tationzinitiatiye reducing, mitigating, or preventing

Tea

clirn_ate-‘f chaﬁge',f-.?and-«" (2) the' ‘mefisures - needed to

P N

. achieve that potential; and.: s il D0

=L (e) an’ assessnrent .of “the' potential ec‘onomic. and

environmental benefits. and costs of such an :;initiatiye}

¢ - the mieasures available to mitigate siich costs, and an
© i"evaluation of the- effectiveness: of sich measures.: ::

= SECH =-1103.-‘:lUnBAN FORESTEY “AND ENERGY. Sav-

14 1Nes.—The Secre't'a}ryffof“‘f‘Energyi in ‘consultation” with the -

15- Secretary of Agnculture and- ‘other relevant Government

16 agencles,t shall conduct a study of the: potential. for' reducmg'».

17 carbon- d10x1de em1ss10ns by undertakmg targeted urban. trée

I8 -‘-;plantmgs--v-des1gned-w: to- reduce .the: a1r-cond1t10mng needs “of

19 bulldmgs The study shall provide: estimates of the cost-effec-

-. 20 tlveness of such a. program and shall outline s range of Fed-‘

21 “eral, State and local public pohcles -and:. mcentlves that -

o

- 227 would encourage ‘publierand private: efforts: to: undertake such

23‘ Lpla,ntmgs Gy Ll eun’ "-.‘-?-)f‘“'.?} ‘s,g,fs."- .

SIS : T m
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;»_(916: U.:S-Q.-.-»5..39d(d))~-1..s ‘hereb)tr.epealeds

V e |
* ;The. Secretaryr:sha',ll c()mplete the study. and :submit it $o |
the Congress w1thm 18 months ‘after the date. of enactment of
this- Act wiie e
Subtitle B—Tongass Tlmber Reform Act
~TONGASS TIMBER REFOEM ACT
SEC. 1103 DEFINITIONS. —As used in thls title—
(a) The term: “The Secretary ‘means the Secre-
: :E:;;ts,ry of: Agnculture R ANNE I SR ;5_;1;";:;,
. «(b) Unless otherw1se spec1f1ed ‘any: .other‘term has:
:the ;same meamng as used: in the ‘Alaska;: Natlonal In-
, \‘:. -A,te,r.,est, -Lands - Conserv,atron-v-z Act - as;-:amended (Public -
T Law .96-487), hereinafter»“~referred"to as ANILCA |
AMENDMENTS TO THE- ALASKA NATIONAL INTEREST
. ..LANDS CONSERVATION .ACT-.
o SEC 1104 ANNUAL APPROPRIATIONS FOR TIMBER :
MANAGEMENT AND; RESOURCE CONSERVATION ON THE'
TONGASS NATIONAL FOREST —Sectron 705(3,) of ANILCA
(16.. U S C 539d(a)) 1s,. hereby repealed effective. Septem—

;:-‘ber' 30 »1989 Aand ;subsectlons (b) ‘and=(c)-lof-sect10n>705 are

,,,,,

Ll
P
y

i Gk
REPORTS ON THE TONGASS NATIONAL , FOREST

e
PARE

SEC 1106 (a,) MONITORING ——Sectlon 706(&) of

AN]LCA (16 U. S C. 539e(a,)) is hereby repealed R

S 324IS
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=1 (b) FSTATUS. —Sectmn 706(b) of ANILEA:i(16 U.S.C.
539e(b)) is amended as' follows ’* é'_-'.-zr_' 5
(1) Strlke out “(b)” and insert in .lieu “theréof

@)y e et T e et

(2) Strike: out: “and (4 > and -in'sert in heu thereof
- “‘(4)”,; }’?ﬁ;iilf:':i{i" ; o ""}"»;'-'“ :,c’{':' RO P S AR

3

2.
3
4.
5
6
7-‘,-
8 and insert in lieu thereof “;:(5):the "‘aixhpact:iof timber
O harvest ‘on, subs1stence resources W]ldhfe and fisheries
10! :’-:;:'.»-",resomee‘s commerclal ﬁshenes recreauon ‘Tesources
117 ‘and: tourism; (6): _effeets .of —-tiniber‘ "harvest‘ on f‘biologi_dal
12: .- idiversity; (7)effectsof ‘timber:harvest +on the old

18 oL growth» Tain * forest" eco'sj"s't‘eihf es'pe‘c'iéi]l‘"y‘fin"? areas ‘of

14 . high volume -anidfiieasures to’ conserve ‘the old growth

p5 écosystem, *especmlly in areas of” hlgh volume and'

167 7 measurestto” Consérve -theiold-"- growth’ -ecosystem; ®)

17" 1+ Atimber supply*anid-demand in southeastéri‘Alaska; and

18 s (9)'?éo's"ﬁs= and tevenues of the'timber sale program.”. **

197 Y (@) CONSULTATION. = Sgetion 706(c) of ANTLOA- (916

20 U.S.C: 539e(e)) is- amended s follows: - < "7'-*""5"5 SR
QL T (1) striké ‘out’ “(c) dfmsert ifr' lieu thiéreof ““(b)"

991517 A b (o) strikesoit ¥and the Alaski Land Use Cotineil” -

23  and insert in“lisui‘thérsof f‘*"ﬁhé‘ ‘sotitheast ‘Alaska’*com:

(.1 s

Lo N
hY S 4 FTrng o,
S é,.’ ,x ¢ EW DR

24 Tinetcial™’ flshmg mdustry, and theé "Aldsks "Land Use

S 324 IS . . [N R
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121 -
ol . SEC. 1107 TERM]NATION OF.. LONG TERM TIMBER -
2 SALE CONTRACTS IN ALASKA —Tltle Vz ‘ofs ANILCA s
3, amended by addmg at,:the, end thereof the followmg new.

' 4 Secmm BT r"‘7 i~.:,..>x;:f‘.f"i.‘_'~'~ B onaarel

LT LI A

5 “SEC 508 TERMINATION OF.. LONG-TERM iTIMBER;, SALE CON-

B, o3 o, TRACTSIN, ALASK_A‘_, .y
e “Not later than 90 days after the date of enactment of

8. th1s section,, the Secretary shall . .terminate;, the long-term
9mt1mber1 sale contracts. Jumbered. . A2-1 1—010—1545 and
10.. A10fs—1042 between the Umted States sand-. Alaska Pulp.
11 Corporation, :and between the Umted States and Ketchlkan -

12.. ~Pulp, Oompany, respectlvely, P s ‘q::';;'-,.«‘;“«:' .-’«f_.;s},.sf'sz ﬁlg

1;_?;", . MANAGEMENT OF THE TONGASS NATIONAL FOREST :,

14 . SEC 1108 (a) FINDINGS —The Congress fmds that—
15 (1) natural resources of the Tongass,,l\Tatlonal
16. ... Forest possess outstandmg nat1onal charactenstlcs of-

I

17 hlgh value and beneflt to the: Amencan people, and‘

18 thnse resources .are, essent1a1 for~ subs1stence act1v1t1es--

19.. and‘for the commerclal f1sh1ng, recreatlon,, and tourlsm,:

20 mdustnes Whmh contnbute s1gmf1cantly to the economy_;\

21, ..ofs utheast Alaska,3 U T

Wiy MY T 538 IR TP AR XN EES
.

(2) the Tongass National : Forest contams one of_;-

22;? SRS
23.,...., the. last largely mtact ram forests m the world’s tem-g

Y

24 perate latltudes and must serve .as,.an example of the:

9% type of protect1on preservatlon and management that

SIS Co _ S
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w1ll be reqmred t0 stop the destructlon of rain forest
Aot resources m other natlons :
' (3)~scurrent'--‘ Forest "'SerV1ce";'inanagenient“"of' the

Tongass N atlonal Forest, in partlcular the -amotint of

harvested gives pnonty ‘to tlmber harvest over other

4

1
2
3
4
i 5 thh volume old growth tlmber ‘offered for sale and
6
7. w" uses of the» forest and thus 1s not éonsistent with the
8: S prmclple of - multlple use ‘or Wlth requn'ements of the
9~ Forest and Rangeland Renewable Resources Planning
10: Akt of: 1974 and thet Natlonal Forest Management Aect
11402 of 197 6, and cannot be- sustamed w1thout jeopardizing

112 . natural resources that are- of national s1gmf1cance and.

13- - “upon whlch the commerclal ﬁshmg, recreatlon and

,14"' tourlsm mdustrles and submstence users of southeast

ERETR Y AW

15 i -""‘1 ’Alaska depend
16 TS “(4) current Forest ‘Service’ management practlces'v
17 '-are. based ‘ol “the Tongass NatronalForest*Land Man-
18 2 3"'3-.’-'ag€f‘n‘ent: iFlan‘ of 1-1..97 9,°as’ 'ainende'd:,:‘ wh1ch should be*
19- S iﬁéﬁs‘eu:'fz:c*oﬁ's'isteﬁtﬂ%h ‘vthe‘"is“‘r"ox‘fis"idﬁsi a'f‘ift}ii“s" Act and

20" with “other "laws "’ apphcable t0° the National Forest:'

21 System; to s1g'-mﬁcant1yrmc_rease protectlon and en--

" 22 £ ‘lahéémiert of fish!“wildlifé: “Watershied, recreation, cul-

.. 237 Ttiiral, ‘biologicaldiversity, and old rowth forest ecosys-

. N PR '-ri‘\?o G R R TNty - R ':*-"rt"" i -3;', ‘q‘ S I . '.‘-‘:;
. 241% “‘ter’résources; “and to sipport the longiterm best inter-

SITERES AN L S T S

L Tt T T L T
Sl o B S R Sk S M PP TR Y
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; T

S : nest of all natural resource dependent mdustnes and

L Qi subsrstence commumtles in southeast Alaska ’ “-f'{

(b) PU'RPOSE —The purpose of  this: t1tle s’ to Téquire - |

- 4 rev1s1on of the Tongass Nationial: Forest Land Management

" ,5 Plan of 1979 a8 amended m conformance with’ th1s Act and

. 6 'other'laws‘apphcable to-the Natronal Forest. Systemwto-v srg-

‘ 43 mﬁcantly mcrease protectlon of resources that ‘are cntrcal to

.....

8- the long-term best mterests of the commerclal ﬁshmg, recrea—

9. tion, “and tounsm mdustnes* and the subs1stence users in

10 southeast Alaska,\and Whlch aré of thh value and benefit fo
o _,11 the people of the Uited States These mclude the fish; -wild- |

_‘-12 hfe, Watershed recreatlon cultural brologlcal d1vers1ty and

13"‘:oldfgrowth~ecosystem resources-and su-bS1stence nvalues of the

I T T I Rs 2N
RN R RS F S AL

14> Tongass National Forest. ="-r—5r’:"i""l o

- 15° +-SRO.-1109. DIRECTIVE AND' REPORTS —(a) In* further-
- 16 ‘ance of the purpose of this -t1=t1e the Sécr’eta‘ry'f‘ i ‘-“h‘ereb'y ati-’
| 17 thonzed and d1rected to fullynrewse the Tongass National

18- Forest Land Management Plan of 1979, as amended to con-;

19" “form- w1th prov1smns of this: Act and’ other laws® apphcable to ‘.

‘,20 the‘N atlonal Forest System JThis' rev1s1on shall replace .any:

21 efforts $0° revrse» the Forest Plan that are’ predlcated ‘on'sees

:s CA that areé: repealed orzamended by th1s Adts

29:. tlons of

2 SCRRE '-.(b)wIn‘:rewsmg the' Forest-<]?lan -'uthe: Secretary shall: s1g-t-.r |
24 mﬁcantly increase ‘the protectlon of flsh* wxldllfeuwatershed "

_"25 recreatlon cultural b1010g1ca1 d1verS1ty and old growth eco-

5324 I8 _ Lo o ST
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2 tional Forest Planmng and mana,gement of -old: growth Te-
=8- sources shall give. specific. attention to_areas of hlgh volume
44 .old growth ecosystem:as.a-whole. . - " . . e s ' ‘

*(c). In -revising, -the . Forest - Plan the: Secretary: shall
.§ :e.n.sl_l,re that priority ‘ls;“gxyen to, the; protection-of fish, wildlife,
-7 - watershed, recreation, cultural, -biological diversity, -and old
8 -gl";owth;_._ecjosysj:em_.‘ .Tesources, endt-v-s'ubsi‘stence . yqlﬁes .of !the

-9 .areas listed.in: sectlon 302(b)rof th1s Act

10 < -, . (d) Wlthm 30.days after this. Act takes effect, the. Secre-- '

11_ tary shall:provide the Committee on Energy and Natural. Re-

12.- sources :of  the. :;Senaige'-,and;athe . Committee , on Interior: aiidﬁ

13- Insular. Affairs of the House of Representatives. with a:report

14 on the schedule for revision of the Tongass Land. Manage-
16- draft and final: plans R A

1'_ (e) Wlthm I;year after thls Act takes ‘effect; and :each
18-_,::year, thereafter.. until the -revised Tongass National Forest
19 r.'Lai}d.iManag,einent;»Plcn;isr:-com.p'le.te alid:ready for implemen-

20...tation;: the-Secretary-shall:provide. the: Senate Committee on:

© 21-.Energy and Natural Resources.and the;Committee on:Interis:

22.ror:and Insular. Affairsiof the House:of Representatives-with:a:

' 23 report describing ;the. steps. taken:in firtherance;. of section:

~ 24 .-201(b): of thisTAct.” i & naivouions wld wnw veind whimralie b8
' i S ' A ‘ P 7

- - , B . < K . -,
I A N S L L A NI I R e .n_-\/rf‘-. TR RAT A L S To g::;:"':-r.'.i T PRSI EAWMET [N
! (P P LA I A R R B R P R R SO L 21 ST R P 1 R O AT L
I : 5 A
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'MORATORIUM ON T‘IMBER SALES ANDHARVEST

ke

SEC 1100. (a) PURPOSE —The purpose of h1s title is

‘.v“’

tlmber in. certam areas havmg spe01a1 values for f1sh and

BT "v,: J“L vre f‘“;glc;‘::"‘ ‘5 (

1
2

' 3 t0- nnpose a moratonum on the sale or. commerclal harvest of
5

.Wll(l.l]fe subsrstence recreatron -old gI'OWth and other re-

§3,%% »A.) e [E AN 415.:. -x\x

.

sources pendmg rev1s1on of the Tongass Natlonal Forest'

Lo . v.,r

-;k' 515‘;: s . l\A‘

8 me tvdlrectlves prov1ded in th1s Act

6 s
7 Land Management Plan to conform w1th the new manage-‘ ‘
9

14 speclﬁed in subsectlon (b) of th13 sectlon The moratormm_

ey l"" T ."7'& % gL A wl 7‘ Vit

15 shall apply to lands adrmmstered by the Forest Semce asgﬁ

,{ TS S KL

'16 generally dep1cted on appropnately referenced maps as

: FRAEN R ivw . A ."‘ :

. 17 follows

Approxlmate'
"1/ Acreage . :

( 37,331
_ Berners -Bay.. 35,379
. "Calder-Holbrook'.;. " 62,335
. . Chichagof-.. . 353 540.
" - Chuck River 195574
- v .. .. Kadashan..... : eeneesens - 33,641
E e Kerta Rlver et ; - ‘88,671
E Kegan Lake . = 23,858 :
: ‘,\‘-Naha River--. el and T 81,996 L
Natkwaoon.’ o ' 53,635
o asOuside Tslands:.. S Seddan i eideis Fasien et et g 95,024 7
Pleasant Island-Lemesuner Islands ............... K . < 15,527
- _Pt..Adolphus-Mud Bay .............. S, 712,000
Port Houghton-Sanbom Canal F 59,712
» Rocky Pass ....... 74,423 - .
o Sarkar Lakes 23,500

Tt : C e .
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., South Etolin Island............ccvsvosereemmermeisersiuneces, ogesssens - .. 81,939

B0t KU - or. et et 190,301

. .. Sullivan Island............cicunnnennes . . 8,985
* Tiap Bay ..l e 6,446

West Duncan Canal ' 118,812

=7 Yakutat Forelands....v.el b fiovertiiiosiossrenses i il rivnivenens | 282:962
' YoungLake ........ ierereereessestertsstistestnsnssneeseessesnasnans 18 173

3 2

iForest Servme in Was}ungton D1stnct of Columbla and the :

Regronal Forester in J uneau A]aska

_t1tle 18 to expand support for ongomg and new screntlflc re-‘
'search 1mt1at1ves regardmg the eauses mechamsms and lm-
'phcatlons of the greenhouse effect and global ehmate change
Ion the part of the Natronal Aeronautlcs and Space Adrmms- -
tratlon (NASA) the Natlonal Sclenoe Foundatlon (N SF) the
"Natlonal Oceamc and Atmospherlc Adrmmstratlon (N OAA) )

the Umted States Geologlcal Survey (U SGS) (“the Agen—

_cles”) and the National Instltute of Standards and Technolo-
-"g'y (NIST) for research on the development of safe non-' ‘
'ozone depletmg substltutes for chloroﬂuorocarbons.__(CFCs).

"The speclflc purposes of th1s title shall mclude— L

(1) support for NASA NSF NOAA and USGS

in their research in sueh ma]or chmate-related proeess-

natural ermssrons of greenhouse gases oeean-atmos-

phere-ice mteraetlons, carbon cycle lmks ,t_o, ocean and.

§38241S

Coples of maps deplctmg these areas shall be on flle and S

avallable for pubhc mspectlon in the offices of the Chref of the ‘

TITLE X]I——BASIC SCIENCE INITIATIVES ‘
SEC 1201 (a) PURPOSES —The overall purpose of th1s'

es as mteractlve atmosphenc dynarmcs and chenustry,, .

0 .

y )
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0.
14
- 15
90"
21

22,

‘?12,,4.

t1ve varlables,

882418

; ‘:-."A.:]‘:‘=2EZ, l‘

terrestnal nutnents cloud formatlon dynamlcs and Ta- L

d1at1ve propertles preclpltatlon‘ processes troplcal

global-ocean atmosphere»mteractlon global» ocean cir- 'jt

culatlon ,and heat capamty, sea-lce dynamrcs global

troposphenc chemlstry, and stratosphenc ozone chem-

. 1stry, solar 1rrad1ance vanatlons paleochmate blosys- .

tem-chmate mteractlons and sea level-chmate mterac-
tlons, momtonng of r1ver and coastal levels N .

(2) support for the agenc1es e prov1dmg research
to address sclentlﬁc 1ssues such as: detectlon of the

greenhouse Warnnng s1gnal through land and ocean

measurements of temperature and other chmate sensr- L

clnnate change understandmg the role of clouds m re- .
ﬂectmg solar radlatlon and in trappmg terrestnal rad1-
at1on 1dent1fy1ng sources and smks of carbon d10x1de
and trace gases especlally methane,,x understandmg the
relatlonshrp between stratosphenc ozone depletmn and
global chmate change the role of oceans m the global
carbon cycle modelmg reg10nal chmate changes and
hydrology, understandmg the effects of chmate change
on, ecosystems and chmate b10ta feedbacks understand— :
mg the role of changes in- the polar 1ce packs on ch-

mate (e g. reﬂectlon of solar rad1at1on mﬂuence on the o

research m past chmate change, 1m-
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heat budget, -and contribution to sea level rise); assess-

ing the - validity :of- ‘climate *ihodéls by testing them

“‘against the past climate record; and predicting the ﬁos-

sible range -of future climatic conditions that could arise
from natural processes and selected scenarios of human
perturbations; -

- (8) suppOrt"fw’for‘ the completion " or-‘continuation of

the- Agencies’ space missions:and experiments to study

‘the " composition and dynamics of the atmosphere;
-measure -the Barth’s energy' balance; observe ocean
- and ‘ice surfaces; collect ‘data on the Barth’s radiation

- budget; measure- sea surface temperature and monitor

ocean- biological -activity and land vegetation; measure

'~ voleanic activity; and -

(4) support for the National Institute of Standards
and Technology’s: efforts to'find alternative refrigerants

or other technologies that meet stringent requirements

- with respeet to health, stability, thermophysical proper-

ties, and cost, and do not résult in decreased energy

efficiency; develop effective -replacements’ for harmfil

* CF(Cs 'in time- to be of value to CFC dependent indus-
-i;ries- in- meeting ﬁheir product ‘line changes for the

' Montreal Protocol schedule; develop models ‘to corre-

late and extend the available measured property data;

S 324 IS
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89
T and assist ’;‘indiis'try' inf"eva:liia‘tiné"the full potential.of al-
| :’:;‘ternatrve ﬂulds N |
""':"‘/'(b) There is hereby authonzed ‘to be appropnated :
$275 OOO OOO in add1t10na1 fundmg to the follovwng agencws
‘over the flscal years 1991 1992 and 1993 to support each
agency s efforts i in carrymg out the purposes of this t1tle
(1) $100,000,000 to NASA; |
' (2)$60,000,000 t0 NOAA; -
~"(8/'$75,000,000 to NSF; ©
o ‘(i)'$‘30'000’700b"'°t6 TTSGS"an&I':" E
(5) $10, 000 000 to. NIST
TITLE XI[[—DEVELOPMENT ASSISTAN CE
SEo 1301 “BILATERAL TROPICAL FORESTRY Pro-
GRAM. ——(a) Not later than 1 year after the enactment of this
title, the Secretary of State ‘in con]unctlon \mth ‘the Secre--
tary of the Treasury, Admunstrator of the Agency for Inter-' -.
natlon‘a‘l Deve‘10pment "the Secr‘etary of 'Inte'nor and theb
Secretary of Agrleulture shall transmit to Congress a report
contammg— . | ‘ N ’ -
J (1) a descrlptlon and mventory of the " exrstmgt‘ )
forest resourees in all troplcal countrles ‘of ‘the’ World -
(2) an evaluation of the potent1a1 in eaeh troplcalf--_
nat1on for reforestatlon afforestatlon and conservatloni

of ex1stmg forest resources; - S

S 324 ISR 2 =-- 9
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10
11
12

13,

19

20
21,
22
28
24

25

180
. ...(3) ,a description of appropriate _rneehanisms in

each country for preserving forest resources and creat-

. ing new forested area, inelgding,_ but not limited to,

_-a:-of :.l.ocal - groups. %n.: the _deslstn» nnpleeematmn, g
monitoring -ofl,projegt;s;A__?Jrl,d,,.. 3 — -

(4) the potential for reducing, ‘-rrlit.i.__gating, or pre-
venting climate d1srupt10n jby. proyiding bilateral devel-
opment assista,nce ‘_@ﬁd other forms -of assistance and in-
centives to tropical countries. for reforestation; afforest-

- ation,: and conseryajtion:;; oflle;;istrng forest . Tesources..

-- The report referred to in this subsection shalli be pre-

14. . pared in consultation with, the, government. and, the
‘15‘“'_..4_ . ,public in each tropioal country and 'shaﬂ be updeted
16 . and. transmltted to Congress every 3 years... . :
17. . (b) Within 1 year after the completion of- the report re-
18 _Hq'lvlired_m‘lder~subse,ct10n' (e,) and every 3 years__thereafter_, the

same agencies, in consultation with the government and

public in each tropica] country and interested members of the

public _inh'the .United .States, shall- establish _avr_‘l,,thransrnit to.

Congréss a forest plan with goals for each tropical country..

: .T-hese_ goals sheil- ir'l_clude_bmeximurn, feasible -eorlservation of

existing forest areas and reforestation -and-afforestation in

areas not covered by forests.

832418

o choice« of mixed species 10 encourage a diverse forest ,
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o

14
15,
16,
1,
18.

21
a

Br
(c) The Adrmmstrator of the Agency for. Internatlonal

Development shall ,make development ass1stance moneys '

,..:export credlts, and other forms. of fmanclal support avallable |
¢ for, prOJects and programs to, 1mplement the plan requlred by
* sibsection (o). The Administrator shall ensure.that all,agtivi- -
ties suBPérfed by the: United. States bilateral ‘;fQ?s?ign«fé?QSis.t#
ance arelconsistent vvith the Dplan. Beginning’ 2 yearslafter the
.-approval of the first, plan the Adm1mstrator in allocatmg
- development ass1stance moneys to countnes 1dent1f1ed in the

10,

plan shall. takc account of the ;sugcess. or: lack of Success | of
each country in meeting the goals estabhshed in. the plan

(d) The Admm1strator shall promote support by other

bﬂa:t,eralr donors, for activities necessary .to,implement the
‘pla’n » "i.‘,ru'.‘*-"z-:*;.-‘, u T Y e e

(e) Not later than 1 year after the date of enactment of

this t1tle -and, annually thereafter _the Department of State ‘
in cooperatlon W1th the Department of Interlor -and the De- :
:partment of the. Treasury, the Department of Agnculture
.and the Agency for International Development.shall submit,

20

to Congress a report describing‘ actions taken pursuant to this

_sect1on the extent to. wlnch other donors have supported ac-‘f
_‘ tlons necessary to - nnplement the forest plan, the extent to
which each tropical country has succeeded in,achieving the
24, goals sot, out in the.plan, and how the sucgoss or lack of

success of eagh country in megting the goals esiablished in

S 324 I8
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-1 the plan Have been taken into account in allocatmg develop-
ment assmtance moneys to each’ country |
- Smo. '1302:" MULTILATERAT. TROPICAL FORESTRY

“PioGRAM.—(a) Thé Secretary of the Treasury shiall instruict

1+
2
3
4

' ihe United States’ Executive Dirsctor of the multilateral de-
6. “veloprient banks to promote the-adoption by éach such bank
T of ‘a forestry 'p'rOgram‘E suﬁstantially‘ éqlii%ia‘lént to th'e 3pr0§ram
8 set out m seétion - 1301 and - contalmng the followmg '

9 components

10 (1) 1dent1ﬁcat10n of each borrowmg country § po-

1T tent1a1 for- afforestation: k ‘ ‘
12 i+ : @) establishment ofﬁ goals for- afforestation' for
: 13 . ‘éach 5borro’wiﬁg ‘¢ountry,’ in consultation x'Wi'th' '_tlie" gov-
14 érnment and the pubhc in that country,

15 ;':" (3) creatlon of mcentlves to encourage afforesta.

16;’*’-‘5‘5‘ - tion“and” dlsmcentlves to d1scourage deforestation; and
17 SR (4) allocatlon of the resburces’ of each ‘such’ bank

18" 1to each borrowmg country in proportlon to the degree

: '1-9"'?;‘" " with - ‘which" ‘sich country has ‘créated new forested
20~ areas’and protected ex1stmg forested areas. _
21" (b)’ Begmmng'2 years after the enactment of this title:'," ‘

22 ‘the Sécretary of tho- Treasiry ‘shall instrict ‘the” United

.23 States Executlve Diréctor to each of the multllateral devel—

24 “opment banks to oppose Toans aiid’ ‘other fmanclal or techmcal :

25 ass1stance to any borrowing country that has not successfully

- 8532418
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o 133 o
. e‘stabliShed and successfu]ly -implemented-a program setting
ﬁ_.reasonable goals for _that country for preservmg ex1stmg '
._-f,,forest resources and creatmg new forested -areas, except
“Where.the Secretary _deterrmnes that such go‘aljsu are ‘adyanced ~
more iefféctiyelyfbyé;.acti_ons other. than voting-against. such

:assmtance a3 g e 3

R IR TR i L) S 52 T

: c, m 2

T The Secretary of State shall mstruct_the Umted States
8 representatlve to the Umted 'Natlons -Food zand Agnculture :
;:9 Program to, promote the estabhshment and coordmate the 1m-

10 plementatlon of forestry plans for troplcal countrles substan-

11, t1a11y eqmvalent o, those set, out in, sectlon 1301 and. subsec- )

‘12 tion (a)..of th1s sectlon that contams mcentlves to encourage '

13 afforestatlon and d1smcent1ves to dlscourage deforestatlon

‘1 (d) The Secretary of, State shall mstruct the Umted

15 States Ambassador to the Umted Natlons Development Pro- '

16 gram to adopt and nnplement forestry programs for reclplent

17 countrles substantlally equivalent .to. those set out in, sectlon L

| 18 1301 and subsectlon (a) of th1s sectlon that contam mcentlves ..

20, forestatlon Begmnmg two years after the enactment of. this

21 ftitle, the Secretary of State shall mstruct the Umted States.
22 Ambassadort to. the Umted Natlons to, oppose the adoptlon fof' '

23 any. country programs for.any. reclplent country that has not .

'24 estabhshed and successfully 1mp1emented a; program settmg

25 reasonable . goals for. that - country for preservmg ex1stmg |

S32418
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6

9 I

15"
16“‘report deseribing’ progréss by each of the multilateral ‘devel:

18

19
20 i
21
98
YRR
257

184

““forest- Tésotrees” and creatmg new forestéd " areas, except
"Where the Secretary determmes that. such ‘goals: are advanced
‘more eﬁectlvely by sétions. othier than':opposmg‘the' adoption

“"6f such s plan. -

(e) The Secretary of -State - hall mstruct ‘the “United

States representative to the Intemational_ Tropical"Tii‘nber

“Otgaiiization to promoees ™ =7 ¥ e

oot ervatlon act1v1t1es and financing of’ forest conservation
10
I'lv-f'a;'.: Ll
19"
13 o
14

prOJects; and

7(3) the ‘adoptiori of ‘Godes of condiict for commer-
cial logging and-privaté seetor timber operations.”
“(f) Not'later than"' 1 year '-after"tlie' date %o‘f"éﬁaétméﬁt of
‘tl‘lzis title, and 'anndally'tﬁéreafter, the'Secretaryjof the Treas-

ury ‘and" thé Secretary of ‘State* shall subinit’ o Congfeéss a

opment banks, the Utiited Nations Food and Agriculture Pro-

‘gram, “the* United Nations Development Program, and the
Triternational Tropical ‘T'im.b‘er Oféanization"m ‘adopting’ and

r1mplementmg programs meetmg the standards ‘set- out in’ this

sectlon mcludmg in partlcular

Ty efforts by'the"Department:of" the Treasury, the
Department "of “State, and other” Federal agencies 10
assure’ nnplementatlon of multllateral development pro-

grams *substantlally équivalent to that ‘set ‘forth-in’ sec:

" 8 3%4 1S

"(-'1) ’1a""maj‘or"':emphasisr by the organization on con- -

kN
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" result’ of such efforts

o et
DO 7 et

o countnes o

B ""i‘sources of each multﬂateral development bank and the

251 B

t10n 1302 and subsect1on (a) of tlns sectlon and the

{0
E IS e

2) progress by the' Umted Natlons Food and Ag- "

“-'

T nculture Orgamzatlon in promotmg the estabhshment
“and coordmatmg the 1mplementat10n of forestry plans
- "for trop1cal countnes meetmg ‘the “ecriteria set forth in

sectlon 1301 and subsect1on (a) of this Sectmn

(3) progress m the 1dent1flcat10n of each multilat-

'eral development bank the Umted Natlons Food and-

Agnculture Program the Umted Natlons Development

""Program of the potentlal “for afforestatmn by reclplent ‘

LT .-‘ ‘,;,;::;
PSR P

(4) progress in the estabhshment of goals by each ,

: "multﬂateral development bank the "United States Food :
';"and Agrlculture Program and the' Umted States De-

a velopment Program for afforestatmn by each reclplent

country,

(5) the nature of mcent1ves and dlsmcentlves cre-

ated by each multllateral development bank and the-
“'Umted Natlons Development Program to encourage
: afforestatmn and- to d1scourage deforestat1on respec- '

N 'N‘t1ve1y,

(6) the extent to Wlllcll the allocatlon of the re-

o

Umted Nat1ons Development Program 't reclp1ent

S3241S
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L -countnes 1s proportlonal to the success or lack of - suc-
t 2’ ] cess of such country in creatmg new. forest areas and
| 3 protectmg exrstmg forest areas; and
§4 (7) a descnptlon of proposed loans country pro-
5( | : grams, and other fmanclal and techmcal assmtance to
' .—-6‘ whlch subsectlons (b) and (d) apply, and ‘Votes and
| 7' other actlons on proposal by Umted States Executlve
8 l)lrector to the relevant multllateral development bank
9 '_ ‘ and the Umted States Ambassador to the Umted
_‘1‘-‘_():;';_“‘”,'I_Natlons T T T ‘
11 SEC' 1303.. TRADE N Woon AN]) Woon Pnon-

Hoa T

12 UCTS. —(a) Not later than 1 year after the enactment of th1s ‘
13 - t1tle, the Secretary of Commerce in consultatlon w1th mter— ‘

14 ested members of the pubhc shall promulgate regulatlons re-

P

15 qumng wood and products contammg Wood nnported into the

16 Umted States to bear a label contalmng the followmg

?‘

17 mformatlon

. o
g Tt

8 (1) the country or, cOuntries ln_yvhich wood or
19 Woods ‘were harvested and e

20 (2) the sclentlflc and common names of such wood'
22’ (b) Not later than 4 years after the enactment of th1s

23 t1tle the Secretary of Commeroe in consultatlon with the
24 Secretary of State the Admlmstrator of the Agency for

"25‘“,_‘Internat101‘1‘al l)evelopment, the .,Secretar,_y of thei.: Treasury,

.8 324 IS
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o 3 products contammg wood from— o

187,

)

wl and mterested members of the pubhc shall by regulatlon pro-

,‘2 h1b1t the 1mportat1on mto“_the Umted States of- wood and'

L t,ﬂ RIS +

K ‘L\ .

Lo, o !
ST T

4 . (1) those troplcal countnes that have not success-j

. 5 . fully achleved the goals estabhshed under sectlons
6 o 1301 and 1302 of this t1tle, o
-' 7 (2) those countrles that 1mport Wood or products e
8 | h contammg Wood harvested in the countnes 1dent1f1ed in
9 VTH'A_paragraph (1) and e
10 (3) those countrles that permlt 'trans1t of wood or'
11 | products contammg wood harvested in those eountnes

e - ot
CAMERE TP g xl " i

12 1dent1f1ed in paragraph (1)

e

- 13 . (c). Not later than 2 years after the pubhcatmn of the_
‘14 'regulatlon referred to m subsect1on (a) and no less frequently ‘

- 15 than b1enmally thereafter the Secretary of Commerce m.'-~ '

16 consultatlon \mth the Adm1mstrator of the Agency for Inter- o

¥

17 natlonal Development the Secretary of the Treasury, andA

. 18 mterested members of the pubhc shall rev1ew and as neces-

19 .sary, revrse the regulat1on referred to m subsect1on (a)

»4 .

20 (d) The Pres1dent shall encourage those countnes whlch~

'.\

: 21 1mport or, consume Wood or Wood products from countrles |

| 22 1dent1f1ed m sectlons 1301 and 1302 to adopt laws and regu—,'

23 latlons substantlally eqmvalent to the regulat1on referred to..,

24 m subsectlon (a)
CUERTAMITY IR SRR e hend e
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1 » (e) The Secretary of Commerce not later than 1 year ‘

9 after the 1mt1a1 pubhcatlon of the' regulatlon referred to in

w

subsection (a) and annually thereafter shall submlt a report
”4 to the Congress descnbmg— R | |
5 (1) progress in controllmg 1mports mto the Umted

States of wood and Wood products from countrles that

P,

"‘lunder sectlons 1301 and 1302 and

(2) progress by those countrles Whlch 1mport or -

3 .
¢ iy

10 consume ‘wood or Wood products “from countrles 1dent1-A
11 """"!"“'ﬁed in paragraph (1) in controllmg 1mports of such
12 . . wood and Wood products R

18" Sk, 1304, BitAwwRaT: ENERGY ProGRAM. —Sectlon

14 106 of “the’ Forelgn Assrstance Act of 1961 (22 US C
5, 2151(1) is amended by—- LR R HRCIES

16 ‘ (a) changmg the t1t1e of the sect1on to read “Sus- »
17 T tamable Energy Development anate Voluntary Or-
18 ' gamzatlons “and’ Selected Development Act1v1t1es |
19 . (b) stnkmg out all subsectlon (a)(l) except the ﬁrst
2"0‘- g sentences and stnkmg out all of subsectlon (a)(2) -
21 J (c) msertmg the followmg new subsectlon (a)(2)
22 :‘. “'"‘(2) The Congre’sls finds that energy conservatlon im-

cn

24 tion from renewable, dece_ntrallzed sources have great poten-'

25. tial for meeting energy needs in developing nations, especial-

S 324 IS
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g have not successfu]ly achleved the goals estabhshed :
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14 o followmg

| 16 aimed- at energy eff101ency, nnprovements m end use energy

20 energy from fossil fuels. _—

139

1 ly the needs of the rural poor These techmques ¢an enable |

2 developmg countnes to- make efﬁclent ase of scarce re—

(s

3 sources, rmmm1ze env1ronmental harm (mcludmg warming of

4 the earth’s atmosphere due to “the greenhouse effect”)

' 5 lessen the danger of nuclear weapons prohferatmn and

‘ 6 reduce dependence on dwmdlmg 01l Teserves and expens1ve

......

) cheaply and miore’ employment can’ be generated by these

9 methods. than- by productlon of energy from conventlonal

. " Ve Ters ey S . : =
I TEEV AR * DN f’,'-:..;_..v.’y [ . - ',-,,

e PR AN IR R -

10 sources

(b)(2) redesl‘gnatmg ‘;!thati?‘subs"ection : ‘—.'as: subsectlon

' 13 (a)(3) and msertmg at the end of that subsectlon the

. e e G s Ga L E e e e 4\~'
RO E ‘Jd."v’f:- RV ety T i AL

15" “Such programs “also may mclude any type of assmtance

.l

17 efflclency, aiid ass1stance for transnussmn faclhtles to in-

' 18 crease ‘e avallablhty of éxirg gy in rural areds. ‘No ass1stance

| 19 shall be furmshed under th1s Act for large scale productlon of

;oL e
poea A s

21f7 (e) msertmg the followmg new subsectlon (a)(4)

22 won u(4) In prowdlng ass1stance tO developmg countrles as

-";., S e @l

o4 “(A) prepare for each a1d-rece1vmg country, in co- '

97 operatlon wn;h the government and the pubhc m each

S 394 IS

11 i (d) strlkmg out the “last’ sentence of subsectlon )

.

o 23 authonzed m subsectlon (3) the Pres1dent shall— S -
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. country and mterested members of the pubhc m the

Umted States an ana,lys1s—, e

K o Wt o, Ty e
,,-,_,, Lo '..f{ .‘L-‘v- T 3

QLRI A o i

“(1) descrlbmg feas1ble actlons that can

S reduce em1ss1ons of greenhouse gases While'at

JHEE

\ _§the same t1me meetmg development needs

LIS

through actlons Whlch 1mprove end use energy ef-

e flclency, promote rehance on renewable energy
AT i iy & »
e sources or encourage energy efhclency or use .of

h

altematlve fuels e

s S \ . E
;o N Lot g RO K
| P PR : RPN

o <A,

“() comparing the économic: and env1ron-

_ rmental costs of the actlons descnbed m subpara,-

graph 0 w1th the economlc and envn;onmental

variag

: .costs of the actlons descnbed n: subparagraph @

. RN
LN z L

o
with the econonnc and enwronmentg‘li iosts of in-

.. . vestmens to provide additional supplies of energy;

o, | a’n,d ,»\ g B ”‘
lf_.‘;‘_(iii) arialj'zing ~ the | ‘need for foreign Tassist-.-
e - BNCE, and espec;al]y Umted States bllateral assmt-'

. ;,'ance to make possmle the actlons descrlbed m

subparagraph . SONNEE

pro]ects to, 1mprove energy efflclency, W1th emphaS1s on.

and unplement least cost. ‘planmng strategles and pro-

8 324’18

P S T Noo e 2 1;

-:“(B) prov1de techmcal asslstance and support.

tralmng, mforma,tlon and, mstltutlon-buﬂdmg in all sec:-

tors unprovement i degenous capablhtles to developf

&
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3

L& o "?J““._~'°"?:

e

10

18"
~‘-if4"‘ |
S
. '_'16"1
-'17
19 "
2920

22

_1'1 o
19 v

i

....

TN S

grams of energy efﬁc1ency, developmg mdlgenous capa- PR

b111t1es to adapt technologws of energy conservatlon'_

and end use’ energy eff101ency, and in transportatmn -

W energy-savmg methods of mass trans1t (such as hght
"‘1 raﬂ buses and van pools) energy-efflment motor vehl-
cles and ra1lroads, trafﬁc management techmques (such : _'

g computerlzatmn of trafﬁc s1gnals’ and fuel savmgs at :_

arrports) and transfer of approprlate Umted States "
technologles " e | |
: “(C) support pl‘O]GCtS to develop and demonstrate .
energy conservatmn nnprovements m end’ use energy |
efflclency, and small-scale decentrahzed renewable', .
energy sources for rural areas. Such prOJects shall use"

appropnate technologles and methods sulted to the',.

local env1ronment shall feature close consultatlon w1th'

B and mvolvement of’ local people at all stages of pr0]ect' |

des1gn and 1mplementat1on and shall be directed
toward the earl1est poss1ble Wldespread apphcatlon '.
Appropnate technolog1es mclude but are not; lmuted toi :
b1omass b1ogas Wlnd energy, pass1ve solar solar elec-"

tnclty, fuel cells and low-head hydroelectnc genera-'
fon: L

. “(D) whenever appropnate accomphsh the obJec-

t1ves of th1s subsectlon through prOJects managed byf

AR SRR
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1,

pnvate and voluntary orgamzat1ons or mternatmnal or

'f2:, _A"_h_regmnal or natlonal nongovernmental orgamzatlons
3 “(E) direct, the Admlmstrator of the Agency for |
4 . Internat1onal Development Jn consultatmn with the
5 ) ’-{‘,'Pres1dent of the Export-Import Bank and the PreS1-»f
6 . 'Nv_dent of the“Overseas Priyate, Investment Corporation,
:7 3 :to encourage pnvate sector mvestment m _energy effl-
8 . ;clent technolog1es in, developmg countnes

9 : “(F) make the analyses referred to m subsect1on
10 e :(A) avallable to the pubhc and transrmt them to the
11 ‘UCongress at least annually, ' e |
12 ’ “(G‘r) begmnmg one year after the enactment of‘
13 . tlL‘lS t1tle refuse to approye any pI‘O]eCt or program au—

14 thonzed by tlns subsectlon “inyolving the obhgatlon of

:15,. ‘ -more than $1OO OOO unless such an.. analys1s has been

-

.
i} ot R TR

16 prepared transrmtted to the Congress and made avall- |
17 .able to the pubho
18 . s ) “(H) promote v1gorously the adopt1on by other b1-
197 l;_vl;lateral donors of energy efflc1ent programs for countnes |
20 o "that recelve development ass1stance that emphas1zef
21 _I‘, ) _}least-cost energy —plannmg, energy conservatlon ‘and
22 end use energy efﬁclency, and |
23 ., “(I) not later than‘ 1 year ; after the date -of enact--‘
24 :ment of th1s t1tle and annually thereafter subnnt to';
| 2:5:' B | the Congress a report descnbmg progress under the

S 324 IS
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program estabhshed by th1s sectlon mcludmg in par-r
__thcular the nature of all prOJects supported their costs

. and results progress m reducmg em1ss1ons of green-'

,house gases and progress by other bﬂateral donors in

. energy conservatlon and end use energy efﬁclency for
‘M'a1d-rece1vmg countrles -,

(f) strlkmg out subsectlon (b) redes1gnatmg sub-

) .' ,'sectlon (c) as subsectlon (a)(5) and redemgnatmg sub-

:sectlons (d) and (e) as subsectlons (b) and (c), .

-respectlvely .

:_'“SEC 1305 MULTILATERAL ENERGY CONSERVATION N

. AND EFFICIENCY PROGRAM ——(a) The Secretary of. ‘the.

Treasury shall mstruct the Umted States Executlve D1rector

to, each of the multllateral development banks Vlgorously to.-

' promote the adoptlon by each such bank of an energy conser-

vation and efﬁclency and contammg the’ followmg._'

(1) least cost energy plannmg for each borrowmg
(A) glves pnonty to prOJects and programs to

support energy conservatlon end use energy effi-.

clency, and renewable energy sources m ma]or, B

.. economic sectors; and

S 32418

' nnplementmg programs of least cost energy plannmg, o
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29" the Secretary of the Treasury shall mstruct the United States' ,

144
(B) compares the economlc and env1ronmen-
" tal costs of the actlons descnbed in subparagraphs
| "'“(A) w1th the economlc and’ env1ronmenta1 costs of
_.mvestments to prov1de add1t10na1 supphes of
energy, ‘ S N |

@) analys1s for each proposed loan to support ad-

thlonal power - generatmg capaclty comparmg the eco-’ i

2

nomm ‘and’ env1ronmental costs of mvestments in reduc- '

tion of demand for energy, mcludmg energy conserva-

“tion and end use’ energy efflclency, w1th the’ economic

'and env1ronmental costs of the proposal

(3) an 1mp1ementat10n strategy, mcludmg techmcal

A

ass1stance grants ‘a8 appropnate for 1mplementmg the

’ plan referred to m paragraph (1)

(4) strict standards requiring conS1stency of each |

proposed loan Wlth the televant least cost energy plan

for each borrowmg country, and
B) measures to, encourage reform of macroeco-'

o ﬁomlc pohcles such as energy pnces to faclhtate'

energy conservatlon and end use energy efflclency

~(b) Begmnmg 2 years after the enactment of this tltle y

23 Executlve Director to each of the multllateral development

l

24 banks to.oppose loans and? other financial or ‘techmcal ass1_st-

25 - ance to any borrowing country for which a least cost energy

S 324 IS
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plan giving priority to energy consewaﬁtfon, end use energy |
efficiency, and renewable exie:gy s.our'.ces‘ is notin -place, '
except where the Secretary determines}that,_such goals are
advanced more effect,ively-' by actions other- than . voting
against such assistance. "

. (¢) The Secretary of State shall instruct the United

- States Ambassador to the United Nations vigor,lously: to en-

courage the United Nations Development Program to-adopt
-and implement .enet'gy_ cons,erVation ami efficiency. ptog'rams
for recipient countries ,substantia,lly eqtlivalent to-those set
out in subsection (a) that require least cost energy planning
to give priority to energy conservation, end use.energy effi-
ciency, and renewable. energy ‘sources.‘,; Beginning 2 years
after the enactment of this title,stheSeer_e'ta'ry,'of- State shall
instruet the United States Ambessa,dor t0 the United Nations
to oppose the adoption of any country programs for any coun-
try for which a program of least cost energy. planmng glvmg-

priority to energy comservation, end use energy _-efﬁelency,_

--and renewable. energy sources. is not in-place, except where

the Secretary determines. that such goals are advanced more

_,effectlvely by actions other than opposmg the adoptlon of .

such plan. :

¢ - (d) Not later than 1 yeat"a.fter the date ‘of enactment’ of
this title, and. a,nnually thereafter, the Secretary of the Treas-
ury and. the Secretary of State 'shall submlt to the Oongress a

S 324 ISR 2 --- 10



=
N =

=

W o I O ;OB w

—t
o

B B0 DO DD DO DD B v e e e et e
SR AR W N M O © ®m -1 & Ot s W

146

~report describing progress by each of the multilateral devel-

~.opment banks and the United Nations Develepment Program

in. adopting' and implementing programs meeting the stand-

“ards:.set” out in subsections (a) 'and (c), including in

partlcular—.
“ (1) efforts by. the Department of- the Treasury, the
- -Department of ‘State, and other Federal agencies to
assure implementation by each of the multilateral de-
velopment banks and the United Nations Development
.. Program. of programs substantially equivalent to those
set-out in-this section, and the results of such efforts;
S | :(2)‘ -progress- by each multilateral ‘ development
bank and’the United Nations Development Program in
' ’-drafigiiig and adopting least cost energy plans for each
' recipient country; |
- (3) the absolute dollar amounts,. and proportmn of
- total lending in the energy sector, of loans portions of
~ loans, ‘or projects approved by each multilateral’ devel-
- opment.bank and- the United Nations Development
.Pr.ogram in the previous year for projects or programs
~ of energy conservation and end use energy efficiency;
and |
. (4) " deseription of proposed loans, country pro-

grams, and other financial and technical assistance to

"~ which- subsections (b)' and - (c) apply, and votes and

. 832418
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other actions on proposals by the United States. Execu-
tive Director to the relevant n’mltilatefal developmént
bank and the United States Ambassador to the United

Nations.

‘SEC:. 1806. ENVIRONMENTAL CONSERVATION AND :

DeBT REDUCTION.—(2) It is the policy of the United States °
that the Secretary of the Tfeasﬁry, in consultation with inter-
ested members of the public including: commercial banks,
shall enter into negotiations with selected developing country -
governments to obtain improvéments_i‘n policies-in the fbresty

and energy sectors by those countries'as a condition of reduc-

ing or converting sovereign and- private debt owned to credi--

tors in the United States. As a condition of the adoption of

policies or programs to preserve existing forested areas, en-
courage the creation of n‘éw forested areas, or promote
ehergy conservation or end use energy efficiency, the Secré-
tary may reduce the p'rincip,al.‘ of, extend payments on, or

reduce the rate of interest on up to one-half of the total sov-

‘ereign debt owed to the United States by developing country'

govemrhents. _
(b) Not-later than 1 year after the enactment of this
title, the Secretary of the Treasury, in consultation with in- |
terested members of the public including.iconunerc'ial banks,
shall promulgate regulations ‘td implement the program es-

tablished in subsection (a). Such regulations shall—

S 324 18



© ® A S O A W D e

I N N G T - T N N T S O e S e S S G S wy
RN A& WO R O ® M I O N R W N m.O

148
(1) identify those develoﬁing countries that are
promising candidates for participétion ‘in such a pro-
jgram frOm the point of view of their contribution to
global climate disruption and the total amount of debt
owed to official and. private creditors in the United
States;
(2) establish a timetable of the initiation of negoti-
-ations with each such country: and
(8) establish criteria and standards for the adop-
. tion, implementation, and monitoring 6r programs and
policies in the forest and energy sectors by developing
. country governments that wish to participate in the
program established by subsection (a). . - |
(c) The Secretary of the Treasury, in consultation with

e

interested members of the public including commereial barﬂ;s,

- shall encouarge the adoption of joint initiatives of debt reduc-

tion and conversion by phe public and private sectors in other
member countries of the Organization for Economic Coopera-
tion and Development. (a) Not later than 1 year after the
enactment of this title, the Administrator of the Agency for
International Development shall transmit to the Congress a
report for each country that receives development assistance
monies from the United States containing—

(1) a least cost energy plan thz'xt provides for eco-

" nomic development; - .

S 324 IS
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(2) a eompanson of the eeonomle ‘and envn'onmen-
: tal costs of. altematlve mvestments in~ the energy
”sector, ‘such ‘as eonservatlon ‘and end use efflelency,
'— w1th the’ e.'c.on‘omic-' and e’"nvfironniental""‘costsl'off" invest-
| ments to provide additional power generating"' »ea-’pa;city;
" (3)'an implementationstrategy, including technical

assistance grants- as approprie,te, for hnpleinenting the |

plah eferred to in paragraph (1); and "

(@) the po'tential"for» reducing; mitigating, or pre-
Véhting “the EIiniite ‘disﬁil'ition" hyﬁ providing bilateral
‘development assistance : for least cost. energy planmng,‘ '
energy efficiency, and end use efflcleney

(b) The report referred to in subseetlon (a) shall be up-

‘da,ted and ‘transmitted to’ the ‘Congress every "2 years The

f]ISt report and all' ‘subsequent ‘reports shall be prepared in .
consultation with the 'govemment’ and th‘é'pnhlie’: in each fe-
01p1ent country and mterested members of: the pubhc in the

Umted States ‘The Admlmstrator shall assure that all devel-

'opment a,ss1stanee morneys expended in each re01p1ent coun-

try are consistent W1th the least eost plan apphcable to that o

' (o) The* Admlmstrator shall promote “the" adoptlon by_
othér bllateral.donors of energy'efhclency programs for Goun-
tries” that ‘Teceive ‘development assistaiicé " that ‘endi)hasize |

W v e ..
FINVERE SR L
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1 least @ost;uenqrgy planning, energy. efficiency, and .end use
,,‘,‘2:‘.,efﬁciency;.‘ | : | ‘, e . ‘
3 (d). Not: later than 1 year after the date 6f enactment of
4 thls titl,e, and, ax‘lnuall},r_,_,];hel_‘éafter, .th,g Admir}istrator shayll—
5 submit to the ,Cdngres'sbal_ report déscribing p%og;ess under
6 the program est@blished by this section, including 'Ain
.7 particular— " |
8 (1) tﬁe nature. of gnergy“ projects supported in
9 | éq;_ch' reCipie_nt' country and the dollar .amolunt of each;
10 (2) improvements in éx;e;‘gy cOpse;Vatipp and end
11 . use. efficiency resulting from -brojécts_ financed in each
12 .‘reé.ipient_cquntry; Ny
13 (3). progress in'redqc_;iﬁg, _\m‘itiga‘ting-, or preventing
14 . climate. disruption ‘by providing bilateral develépmenp
15 - . assistance to.recipient countries thigugh‘ support of
16 . ‘pr>ojec,t‘s to encouragé energy conservation and end use
17 efficiency; and. _ |
18 - .(4) progress by. other. bilateral donors -in imple-
19 ~  menting least cost energy . programs. for re_qipiént
20-.  countries. )
o 21 SEC. ‘1307. MurTiATERAL ENERGY EFFICIENCY

22 ProGRAM.—(a) The Secretary of the Treasury shall instruet -
28 '_the, United States Executive Diréctor to each of the multilat-
-24 eral development banks to promote the adoption by each such .'

25 bank of an energy efficieﬁcy program substantially equivalent

- 582418
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151 |
ﬁo ‘the program. set'out in section'1304 and containing the
following components: - |
(1) least cost energy planning for éach borrovﬁng
: coﬁntry;' "
. (2) analysis for each proposed loan to support ad-
ditional- power generating capacity .comparing the eco-
" nomic éJnd‘wenviromnenta,lP costs éf -a,lterna;tive iﬁves,t-
ments in the energy sector, incliding energy conserva-
~tion and end-,use efficiency, . with_.the econbmic and
- environmental costs of the proposal;. .
E (8) Qﬁ implementation stfategy, including technical
- assistance grants as appropriate,ifor implementiﬁg the
-, plan referred to in paragrdph_ (1); and |
. (4) strict, standa,rds requiring coqsistenéy of .each
: _prop_bsed loan with the relevant least cost energy'plan
for eéch ,borrowi‘ng,. country. - - |

(b) The Secretary of the Treasury shall instruet the

-United States Executive Director to each of the multilateral =

development banks to notify the staff of each bank that all

future contributions to such bank from the United States shall
be conditioned upon7.-vAadQ-I)tion a;id successful implementation
of a program rgeeting thg, standards sef out m subsection (a).

(c) Not later than 1 year after the date of enactment of

- this title, a‘nd.annuélly thereafter, the Secretary .of the Treas-

ury'shall submit to the Qongress_ a report-deécribing progress .

S 324 IS
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1 by each of the multilateral development banks in adopting

2 and implementing programs meoting the' standards set out in

3 -subsection (a), including in particular—

(1) efforts by the Depa'r_tlhent of fhe' Treasury and

‘other executive branch agencies to ‘assure implementa-

tion by each of the multilateral deirelopmentibanksof'a
program substantially equivalent to that set out in’ this
section, and the results of such efforts;

| (2) 'progToss by each multilateral development
bank in draftmg and adoptiig least cost énergy plans

-~ for each borrowmg country; and

(8) the absolute dollar amounts, -and proport1on as
total lending in the eriergy: sector, of loans-or portions
of - loans. appro"véd_ by each multilateral development
bank in: the previous year for products-or programs of
energy offioi_ency and end ‘use kefﬁcienoy. - |

SEC. 1808. REPORT BY THE ADMINISTRATOR OF THE

- AGENGCY -FOR INTERNATIONAL DEVELOPMENT.—Not-later
“than'1 year after the énactment of this title, the Administra-
““tor of the Agency for International Development, in consulta-
tion with the Secretory of the Treasury and the Secretary of

- State, shall submit to the Congress a report deseribing op-

-tlons and strategles for the use of bilateral and multilateral . |
“develGpment ass1stance programs sponsored by the: United

States to controlémissions into the atmosphere of carbon di-

S 824 IS
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1. oxide, ‘nitrous oxide, methane, and other greehho_use- gases.

2 I;lteralia;-_,this, report shall -analyze mechanisms- hy' which

8 strategies to encourage afforestation, reforestation,. energy

- 4. conservation, .end use energy efficiency, -and renéwable .

5 .energy sources.can be mcorporated into the programs of the

International: Monetary Fund.

..~ Subtitle A

5

6 , .
7 . TITLE XIV—INTERNATIONAL ACTIVITIES

8

9

SEC: 1401. MULTILATERAL GLOBAL CLMATE PrO- '

10 . TECTION CONVENTION. (a) It is the policy. of the United

' 1I States that the Secretary of State, in consultation with the

12 . Administrator of the Environmental Protection Agency and

13 .the Secretary of Energy, and science agencies (e.g., NASA,

14 NOAA, and NSF) shall convene an. international meeting to

15 be held in the United States Wi-th invitations to,representa-w

16 tives of all countries of the world, the purpose of Whmh shall

- 17 be to actively encourage the adoptlon of a-binding multllater-

18 al. global climate protection conventlon contammg measures
19 at least as strmgent as those n th1s Act.” |
20 . (b) The Secretary of State shall sponsor .A’such‘_, other

- 21 ,. meetings as may be .neoessa,ry? to assure that the convention,
.22 is opened for signature no later than the end of 1992..
28 (c) The Secretary -of State shall seek to assure that the

24 convention, through least cost energy planning, energy. effi-

- 25 ciency, and end use efficiency, Tequires a reduction of not less
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than 20 percent in global generation of carbon dioxide over
1988 levels by the year 2000, a reduction not less than 50
i)ercent in global generation of carbon dioxide over 1988
levels by the year 2015, and appropriate reductions in emis-
sions of nitrous-oxide, methane and other greenhouse gases.

SEc. 1402. MULTILATERAL AGREEMENT T0 REDUCE
Emrissions oF OxiDES OF NITROGEN.—Not later than 1
year after the enactment of this title, the Secretary of State,
in consultation with the Administrator of the Environmental
Protection Agency, the Secretary of Energy, and the admin-
istrators of NIST, NOAA, and NASA shall initiate negotia-
tions on behalf of the United States and actively encourage
the adoption by the end of 1991 of a binding multilateral
agreement requiring reductions of not less than 30 percent in
emissions of oxides of nitrogen over 1987 levels by the year
1998.

SEC. 1403. REASSESSMENT OF MONTREAL PROTOCOL
ON SUBSTANCES THAT DEPLETE THE OZONE LAYER.—(a)
Not later than 1 year after the enactment of this title, the
Secretary. of State, in consultation with the Administrator of
the Environmental Protection Agency, shall request and, if
necessary, convene in the United States such meetings of the
parties to the Montreal Protocol on Substances that Deplete
the Ozone Layer as may be necessary for the reassessment of

the control measures contained therein.
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't "t (b) The. Secretary of State shall actively ‘encourage the
adoption”of additional control measures f'eqliiﬁng the virtual
elimination of eniissions of all substances identified in the
Montreal Protocol within's to 7 years from the date of enact-

méntof this title and appropriate contrél éasures for other

“ozone-depleting chemicals ‘not identified i the Montreal

Protocol. " .

USEE. 1404, INTERNATIONAL NUCLEAR CONFEE-
ENCE.— The Secretary of State; in consultation with the Sec-
retary of Energy, ‘shall convene ah international meeting ‘to
be held in thé United States with invitations fo ‘Tepresenta-
tives of ‘all' countriés 'of-the world; the’ 'pi‘ii'p‘SS(a ‘of which shall
be to encourage’ the exchange of information concerning pas-
‘"'siVély'-‘ssife:“‘nﬁcleai reactors, nuclear sé;fety,'t and -disposal of
nuclear waste. ¥ |

'SEC: 1405, "SPECIAL PrROGRAMS.—The Secretary of
‘State should encourage the establishmént of a special office
of the United Nations Environment Programme (UNEP) and
the World Metéorologiéal Organization (WMO) to monitor
“annual generation of Oy and “estirated  trace gases on a

country-by-coiintry basis. That office shall also-be responsible

“ for asSisting global negations and ultimately administering a

£

global protocol. ~ -
.+ SEG; 1406. (2) It is the policy of the United States that

sistainable econoinic growth must be predicated- on sustain-
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(2). increase funds ’ava{.i:lq,hlqklfor applied research
and development . of new ]qg)_ntgaqepti\?e;.,,technologies
- ., with a particular focus on methods -a_dapta,ble for use in

+ .. developing -countries. Coarowe s e
_..(c) There is hereby authorized to. be appropriated to the
President  $500,000,000 for fiscal.  year 1991 and
. $540,000,000for-fiscal year. 1992 and $580,000,000 for
. fiseal year 1993 for. interna,tiqnal population. and family plan-
.-.ning¢é,ssi__stancq._»; Of the funds appropriated, not less than 16

i pve‘i'cent, or $60,000,000, whichever amount, is less, shall be

.-.solely - a_,va,ilable,,folj‘,t,hi_q» United Nations Population Fund.

. None-of the funds made a,ya,i,_l__abl_e'».{for; international population
and family planning assistance may be used to pay for the
performance of . involuntary stgfilizat_ig;_p_or';abortion or to

..3.;(_3,(391;@@ _any .person to accept family planning. services. Re-

- strictions may- be-applied by the; President-to, information,

. counseling, or.services that may be proﬁde_d by family plan-

" .ning eﬁt_ities aﬁroad only to.the extent that the same restric-
tions are applied by the President to information, counseling,
and services that may-be:provided. by family planning entities’
receiving. funds- under, grants apd.goptrgqts ‘made under title

- X of the Public ‘Health Service Act (42 U.S.C. 300 and
following). . - '

O
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